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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.074 79 Woods, Fair, HSG D  (S-1, S-2, S-3)
0.071 98 Water Surface, 0% imp, HSG D  (S-1)

2.145 80 TOTAL AREA
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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
2.145 HSG D S-1, S-2, S-3
0.000 Other

2.145 TOTAL AREA
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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 2.074 0.000 2.074 Woods, Fair S-1, S-2, 
S-3

0.000 0.000 0.000 0.071 0.000 0.071 Water Surface, 0% imp S-1

0.000 0.000 0.000 2.145 0.000 2.145 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

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

Runoff Area=41,056 sf   0.00% Impervious   Runoff Depth>1.07"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=43.3 min   CN=80   Runoff=0.60 cfs  0.084 af

Runoff Area=3,465 sf   0.00% Impervious   Runoff Depth>1.02"Subcatchment S-2: Flow to offsite
   Flow Length=152'   Slope=0.0270 '/'   Tc=28.0 min   CN=79   Runoff=0.06 cfs  0.007 af

Runoff Area=48,900 sf   0.00% Impervious   Runoff Depth>1.02"Subcatchment S-3: Flow to offsite
   Flow Length=324'   Tc=24.4 min   CN=79   Runoff=0.88 cfs  0.095 af

   Inflow=0.60 cfs  0.084 afReach AP-1: Analysis Point 1
   Outflow=0.60 cfs  0.084 af

   Inflow=0.06 cfs  0.007 afReach AP-2: Analysis Point 2
   Outflow=0.06 cfs  0.007 af

   Inflow=0.88 cfs  0.095 afReach AP-3: Analysis Point 3
   Outflow=0.88 cfs  0.095 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.186 af   Average Runoff Depth = 1.04"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 0.60 cfs @ 12.63 hrs,  Volume= 0.084 af,  Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
37,957 79 Woods, Fair, HSG D

3,099 98 Water Surface, 0% imp, HSG D
41,056 80 Weighted Average
41,056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.2 150 0.0100 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
2.1 138 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
43.3 288 Total

Subcatchment S-1: Flow to Vernal Pool
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Type III 24-hr
2-Year Rainfall=2.90"
Runoff Area=41,056 sf
Runoff Volume=0.084 af
Runoff Depth>1.07"
Flow Length=288'
Tc=43.3 min
CN=80

0.60 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.06 cfs @ 12.41 hrs,  Volume= 0.007 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
3,465 79 Woods, Fair, HSG D
3,465 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
28.0 152 0.0270 0.09 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"

Subcatchment S-2: Flow to offsite

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=2.90"
Runoff Area=3,465 sf

Runoff Volume=0.007 af
Runoff Depth>1.02"

Flow Length=152'
Slope=0.0270 '/'

Tc=28.0 min
CN=79

0.06 cfs
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Summary for Subcatchment S-3: Flow to offsite

Runoff = 0.88 cfs @ 12.36 hrs,  Volume= 0.095 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
48,900 79 Woods, Fair, HSG D
48,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.6 150 0.0500 0.12 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.6 59 0.1250 1.77 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.2 115 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.4 324 Total

Subcatchment S-3: Flow to offsite

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=2.90"

Runoff Area=48,900 sf
Runoff Volume=0.095 af

Runoff Depth>1.02"
Flow Length=324'

Tc=24.4 min
CN=79

0.88 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.943 ac, 0.00% Impervious,  Inflow Depth > 1.07"    for  2-Year event
Inflow = 0.60 cfs @ 12.63 hrs,  Volume= 0.084 af
Outflow = 0.60 cfs @ 12.63 hrs,  Volume= 0.084 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1

Inflow
Outflow

Hydrograph
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Inflow Area=0.943 ac
0.60 cfs

0.60 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.080 ac, 0.00% Impervious,  Inflow Depth > 1.02"    for  2-Year event
Inflow = 0.06 cfs @ 12.41 hrs,  Volume= 0.007 af
Outflow = 0.06 cfs @ 12.41 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.080 ac
0.06 cfs

0.06 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.123 ac, 0.00% Impervious,  Inflow Depth > 1.02"    for  2-Year event
Inflow = 0.88 cfs @ 12.36 hrs,  Volume= 0.095 af
Outflow = 0.88 cfs @ 12.36 hrs,  Volume= 0.095 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.123 ac
0.88 cfs

0.88 cfs
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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

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

Runoff Area=41,056 sf   0.00% Impervious   Runoff Depth>2.18"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=43.3 min   CN=80   Runoff=1.24 cfs  0.172 af

Runoff Area=3,465 sf   0.00% Impervious   Runoff Depth>2.12"Subcatchment S-2: Flow to offsite
   Flow Length=152'   Slope=0.0270 '/'   Tc=28.0 min   CN=79   Runoff=0.12 cfs  0.014 af

Runoff Area=48,900 sf   0.00% Impervious   Runoff Depth>2.12"Subcatchment S-3: Flow to offsite
   Flow Length=324'   Tc=24.4 min   CN=79   Runoff=1.86 cfs  0.198 af

   Inflow=1.24 cfs  0.172 afReach AP-1: Analysis Point 1
   Outflow=1.24 cfs  0.172 af

   Inflow=0.12 cfs  0.014 afReach AP-2: Analysis Point 2
   Outflow=0.12 cfs  0.014 af

   Inflow=1.86 cfs  0.198 afReach AP-3: Analysis Point 3
   Outflow=1.86 cfs  0.198 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.384 af   Average Runoff Depth = 2.15"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 1.24 cfs @ 12.60 hrs,  Volume= 0.172 af,  Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
37,957 79 Woods, Fair, HSG D

3,099 98 Water Surface, 0% imp, HSG D
41,056 80 Weighted Average
41,056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.2 150 0.0100 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
2.1 138 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
43.3 288 Total

Subcatchment S-1: Flow to Vernal Pool

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (
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0

Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=41,056 sf
Runoff Volume=0.172 af
Runoff Depth>2.18"
Flow Length=288'
Tc=43.3 min
CN=80

1.24 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.12 cfs @ 12.40 hrs,  Volume= 0.014 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
3,465 79 Woods, Fair, HSG D
3,465 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
28.0 152 0.0270 0.09 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"

Subcatchment S-2: Flow to offsite

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=3,465 sf

Runoff Volume=0.014 af
Runoff Depth>2.12"

Flow Length=152'
Slope=0.0270 '/'

Tc=28.0 min
CN=79

0.12 cfs



Type III 24-hr  10-Year Rainfall=4.40"Boothbay Pre Development - 072714
  Printed  7/28/2014Prepared by AMEC

Page 15HydroCAD® 10.00  s/n 00629  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment S-3: Flow to offsite

Runoff = 1.86 cfs @ 12.34 hrs,  Volume= 0.198 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
48,900 79 Woods, Fair, HSG D
48,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.6 150 0.0500 0.12 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.6 59 0.1250 1.77 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.2 115 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.4 324 Total

Subcatchment S-3: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=48,900 sf

Runoff Volume=0.198 af
Runoff Depth>2.12"

Flow Length=324'
Tc=24.4 min

CN=79

1.86 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.943 ac, 0.00% Impervious,  Inflow Depth > 2.18"    for  10-Year event
Inflow = 1.24 cfs @ 12.60 hrs,  Volume= 0.172 af
Outflow = 1.24 cfs @ 12.60 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.943 ac
1.24 cfs

1.24 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.080 ac, 0.00% Impervious,  Inflow Depth > 2.12"    for  10-Year event
Inflow = 0.12 cfs @ 12.40 hrs,  Volume= 0.014 af
Outflow = 0.12 cfs @ 12.40 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.080 ac
0.12 cfs

0.12 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.123 ac, 0.00% Impervious,  Inflow Depth > 2.12"    for  10-Year event
Inflow = 1.86 cfs @ 12.34 hrs,  Volume= 0.198 af
Outflow = 1.86 cfs @ 12.34 hrs,  Volume= 0.198 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=1.123 ac
1.86 cfs

1.86 cfs
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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

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

Runoff Area=41,056 sf   0.00% Impervious   Runoff Depth>2.75"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=43.3 min   CN=80   Runoff=1.55 cfs  0.216 af

Runoff Area=3,465 sf   0.00% Impervious   Runoff Depth>2.68"Subcatchment S-2: Flow to offsite
   Flow Length=152'   Slope=0.0270 '/'   Tc=28.0 min   CN=79   Runoff=0.16 cfs  0.018 af

Runoff Area=48,900 sf   0.00% Impervious   Runoff Depth>2.68"Subcatchment S-3: Flow to offsite
   Flow Length=324'   Tc=24.4 min   CN=79   Runoff=2.35 cfs  0.251 af

   Inflow=1.55 cfs  0.216 afReach AP-1: Analysis Point 1
   Outflow=1.55 cfs  0.216 af

   Inflow=0.16 cfs  0.018 afReach AP-2: Analysis Point 2
   Outflow=0.16 cfs  0.018 af

   Inflow=2.35 cfs  0.251 afReach AP-3: Analysis Point 3
   Outflow=2.35 cfs  0.251 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.484 af   Average Runoff Depth = 2.71"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 1.55 cfs @ 12.59 hrs,  Volume= 0.216 af,  Depth> 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
37,957 79 Woods, Fair, HSG D

3,099 98 Water Surface, 0% imp, HSG D
41,056 80 Weighted Average
41,056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
41.2 150 0.0100 0.06 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
2.1 138 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
43.3 288 Total

Subcatchment S-1: Flow to Vernal Pool

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=41,056 sf
Runoff Volume=0.216 af
Runoff Depth>2.75"
Flow Length=288'
Tc=43.3 min
CN=80

1.55 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.16 cfs @ 12.39 hrs,  Volume= 0.018 af,  Depth> 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
3,465 79 Woods, Fair, HSG D
3,465 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
28.0 152 0.0270 0.09 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"

Subcatchment S-2: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=3,465 sf

Runoff Volume=0.018 af
Runoff Depth>2.68"

Flow Length=152'
Slope=0.0270 '/'

Tc=28.0 min
CN=79

0.16 cfs
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Summary for Subcatchment S-3: Flow to offsite

Runoff = 2.35 cfs @ 12.34 hrs,  Volume= 0.251 af,  Depth> 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
48,900 79 Woods, Fair, HSG D
48,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.6 150 0.0500 0.12 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.6 59 0.1250 1.77 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.2 115 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.4 324 Total

Subcatchment S-3: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (
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1

0

Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=48,900 sf

Runoff Volume=0.251 af
Runoff Depth>2.68"

Flow Length=324'
Tc=24.4 min

CN=79

2.35 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.943 ac, 0.00% Impervious,  Inflow Depth > 2.75"    for  25-Year event
Inflow = 1.55 cfs @ 12.59 hrs,  Volume= 0.216 af
Outflow = 1.55 cfs @ 12.59 hrs,  Volume= 0.216 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s) 1

0

Inflow Area=0.943 ac
1.55 cfs

1.55 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.080 ac, 0.00% Impervious,  Inflow Depth > 2.68"    for  25-Year event
Inflow = 0.16 cfs @ 12.39 hrs,  Volume= 0.018 af
Outflow = 0.16 cfs @ 12.39 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.080 ac
0.16 cfs

0.16 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.123 ac, 0.00% Impervious,  Inflow Depth > 2.68"    for  25-Year event
Inflow = 2.35 cfs @ 12.34 hrs,  Volume= 0.251 af
Outflow = 2.35 cfs @ 12.34 hrs,  Volume= 0.251 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=1.123 ac
2.35 cfs

2.35 cfs
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S-2

Flow to offsite

S-3

Flow to culvert

S-4

Flow to offsite
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1R

Roadside Ditch
AP-1

Analysis Point 1

AP-2

Analysis Point 2

AP-3

Analysis Point 3

P-1

Culvert
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.388 79 Woods, Fair, HSG D  (S-1, S-2, S-3, S-4)
0.354 80 >75% Grass cover, Good, HSG D  (S-1, S-2, S-3, S-4)
0.144 91 Gravel roads, HSG D  (S-1, S-2, S-4)
0.187 96 Gravel surface, HSG D  (S5)
0.071 98 Water Surface, 0% imp, HSG D  (S-1)

2.145 82 TOTAL AREA



Boothbay PostDevelopment 072714
  Printed  7/28/2014Prepared by AMEC

Page 3HydroCAD® 10.00  s/n 00629  © 2011 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
2.145 HSG D S-1, S-2, S-3, S-4, S5
0.000 Other

2.145 TOTAL AREA
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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 0.354 0.000 0.354 >75% Grass cover, Good S-1, S-2, 
S-3, S-4

0.000 0.000 0.000 0.144 0.000 0.144 Gravel roads S-1, S-2, 
S-4

0.000 0.000 0.000 0.187 0.000 0.187 Gravel surface S5
0.000 0.000 0.000 1.388 0.000 1.388 Woods, Fair S-1, S-2, 

S-3, S-4
0.000 0.000 0.000 0.071 0.000 0.071 Water Surface, 0% imp S-1

0.000 0.000 0.000 2.145 0.000 2.145 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 Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 P-1 91.00 90.70 28.0 0.0107 0.013 15.0 0.0 0.0
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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

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

Runoff Area=33,347 sf   0.00% Impervious   Runoff Depth>1.14"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=11.4 min   CN=81   Runoff=0.91 cfs  0.073 af

Runoff Area=7,368 sf   0.00% Impervious   Runoff Depth>1.26"Subcatchment S-2: Flow to offsite
   Flow Length=191'   Tc=15.0 min   CN=83   Runoff=0.20 cfs  0.018 af

Runoff Area=25,964 sf   0.00% Impervious   Runoff Depth>1.02"Subcatchment S-3: Flow to culvert
   Flow Length=219'   Slope=0.0900 '/'   Tc=17.2 min   CN=79   Runoff=0.54 cfs  0.051 af

Runoff Area=18,586 sf   0.00% Impervious   Runoff Depth>1.14"Subcatchment S-4: Flow to offsite
   Flow Length=321'   Tc=18.5 min   CN=81   Runoff=0.42 cfs  0.040 af

Runoff Area=8,160 sf   0.00% Impervious   Runoff Depth>2.32"Subcatchment S5: Flow to offsite
   Flow Length=102'   Slope=0.0250 '/'   Tc=1.2 min   CN=96   Runoff=0.56 cfs  0.036 af

Avg. Flow Depth=0.16'   Max Vel=2.31 fps   Inflow=0.91 cfs  0.073 afReach 1R: Roadside Ditch
n=0.030   L=10.0'   S=0.0330 '/'   Capacity=32.03 cfs   Outflow=0.91 cfs  0.073 af

   Inflow=0.91 cfs  0.073 afReach AP-1: Analysis Point 1
   Outflow=0.91 cfs  0.073 af

   Inflow=0.20 cfs  0.018 afReach AP-2: Analysis Point 2
   Outflow=0.20 cfs  0.018 af

   Inflow=1.15 cfs  0.127 afReach AP-3: Analysis Point 3
   Outflow=1.15 cfs  0.127 af

Peak Elev=91.39'  Storage=33 cf   Inflow=0.54 cfs  0.051 afPond P-1: Culvert
15.0"  Round Culvert  n=0.013  L=28.0'  S=0.0107 '/'   Outflow=0.54 cfs  0.051 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.218 af   Average Runoff Depth = 1.22"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 0.91 cfs @ 12.17 hrs,  Volume= 0.073 af,  Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
26,635 79 Woods, Fair, HSG D

1,171 91 Gravel roads, HSG D
2,442 80 >75% Grass cover, Good, HSG D
3,099 98 Water Surface, 0% imp, HSG D

33,347 81 Weighted Average
33,347 100.00% Pervious Area

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

9.9 150 0.0500 0.25 Sheet Flow, Woods
Grass: Short   n= 0.150   P2= 2.90"

0.1 70 0.0500 7.88 39.42 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

1.4 68 0.0260 0.81 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.4 288 Total

Subcatchment S-1: Flow to Vernal Pool

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
2-Year Rainfall=2.90"

Runoff Area=33,347 sf
Runoff Volume=0.073 af

Runoff Depth>1.14"
Flow Length=288'

Tc=11.4 min
CN=81

0.91 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.20 cfs @ 12.21 hrs,  Volume= 0.018 af,  Depth> 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
2,261 91 Gravel roads, HSG D
2,623 80 >75% Grass cover, Good, HSG D
2,484 79 Woods, Fair, HSG D
7,368 83 Weighted Average
7,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 58 0.0200 0.07 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.4 133 0.0230 5.35 26.74 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

15.0 191 Total

Subcatchment S-2: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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0

Type III 24-hr
2-Year Rainfall=2.90"
Runoff Area=7,368 sf

Runoff Volume=0.018 af
Runoff Depth>1.26"

Flow Length=191'
Tc=15.0 min

CN=83

0.20 cfs
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Summary for Subcatchment S-3: Flow to culvert

Runoff = 0.54 cfs @ 12.25 hrs,  Volume= 0.051 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
3,670 80 >75% Grass cover, Good, HSG D

22,294 79 Woods, Fair, HSG D
25,964 79 Weighted Average
25,964 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.1 150 0.0900 0.15 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 69 0.0900 10.58 52.89 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

17.2 219 Total

Subcatchment S-3: Flow to culvert

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
2-Year Rainfall=2.90"

Runoff Area=25,964 sf
Runoff Volume=0.051 af

Runoff Depth>1.02"
Flow Length=219'

Slope=0.0900 '/'
Tc=17.2 min

CN=79

0.54 cfs
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Summary for Subcatchment S-4: Flow to offsite

Runoff = 0.42 cfs @ 12.27 hrs,  Volume= 0.040 af,  Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
6,702 80 >75% Grass cover, Good, HSG D
9,044 79 Woods, Fair, HSG D
2,840 91 Gravel roads, HSG D

18,586 81 Weighted Average
18,586 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 150 0.0800 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 13 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 158 0.0200 4.99 24.93 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

18.5 321 Total

Subcatchment S-4: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
2-Year Rainfall=2.90"

Runoff Area=18,586 sf
Runoff Volume=0.040 af

Runoff Depth>1.14"
Flow Length=321'

Tc=18.5 min
CN=81

0.42 cfs
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Summary for Subcatchment S5: Flow to offsite

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

Runoff = 0.56 cfs @ 12.02 hrs,  Volume= 0.036 af,  Depth> 2.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.90"

Area (sf) CN Description
8,160 96 Gravel surface, HSG D
8,160 100.00% Pervious Area

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

1.2 102 0.0250 1.44 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.90"

Subcatchment S5: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
2-Year Rainfall=2.90"
Runoff Area=8,160 sf

Runoff Volume=0.036 af
Runoff Depth>2.32"

Flow Length=102'
Slope=0.0250 '/'

Tc=1.2 min
CN=96

0.56 cfs
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Summary for Reach 1R: Roadside Ditch

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 1.14"    for  2-Year event
Inflow = 0.91 cfs @ 12.17 hrs,  Volume= 0.073 af
Outflow = 0.91 cfs @ 12.17 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.31 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 0.86 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 4 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 1.00'  Flow Area= 5.0 sf,  Capacity= 32.03 cfs

2.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 8.00'
Length= 10.0'   Slope= 0.0330 '/'
Inlet Invert= 101.00',  Outlet Invert= 100.67'

‡

Reach 1R: Roadside Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

1

0

Inflow Area=0.766 ac
Avg. Flow Depth=0.16'

Max Vel=2.31 fps
n=0.030
L=10.0'

S=0.0330 '/'
Capacity=32.03 cfs

0.91 cfs
0.91 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 1.14"    for  2-Year event
Inflow = 0.91 cfs @ 12.17 hrs,  Volume= 0.073 af
Outflow = 0.91 cfs @ 12.17 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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lo
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  (

cf
s)
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0

Inflow Area=0.766 ac
0.91 cfs

0.91 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.169 ac, 0.00% Impervious,  Inflow Depth > 1.26"    for  2-Year event
Inflow = 0.20 cfs @ 12.21 hrs,  Volume= 0.018 af
Outflow = 0.20 cfs @ 12.21 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.169 ac
0.20 cfs

0.20 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.210 ac, 0.00% Impervious,  Inflow Depth > 1.26"    for  2-Year event
Inflow = 1.15 cfs @ 12.25 hrs,  Volume= 0.127 af
Outflow = 1.15 cfs @ 12.25 hrs,  Volume= 0.127 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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w
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0

Inflow Area=1.210 ac
1.15 cfs

1.15 cfs
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Summary for Pond P-1: Culvert

Inflow Area = 0.596 ac, 0.00% Impervious,  Inflow Depth > 1.02"    for  2-Year event
Inflow = 0.54 cfs @ 12.25 hrs,  Volume= 0.051 af
Outflow = 0.54 cfs @ 12.26 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.54 cfs @ 12.26 hrs,  Volume= 0.051 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 91.39' @ 12.26 hrs   Surf.Area= 99 sf   Storage= 33 cf
Flood Elev= 93.10'   Surf.Area= 450 sf   Storage= 406 cf

Plug-Flow detention time= 2.2 min calculated for 0.051 af (100% of inflow)
Center-of-Mass det. time= 1.4 min ( 820.2 - 818.9 )

Volume Invert Avail.Storage Storage Description
#1 91.00' 406 cf Culvert Inlet (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
91.00 70 0 0
92.00 146 108 108
93.00 450 298 406

Device Routing     Invert Outlet Devices
#1 Primary 91.00' 15.0"  Round Culvert   

L= 28.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 91.00' / 90.70'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.54 cfs @ 12.26 hrs  HW=91.38'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.54 cfs @ 1.67 fps)
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Pond P-1: Culvert

Inflow
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Hydrograph
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Inflow Area=0.596 ac
Peak Elev=91.39'

Storage=33 cf
15.0"

Round Culvert
n=0.013
L=28.0'

S=0.0107 '/'

0.54 cfs
0.54 cfs
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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

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

Runoff Area=33,347 sf   0.00% Impervious   Runoff Depth>2.29"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=11.4 min   CN=81   Runoff=1.84 cfs  0.146 af

Runoff Area=7,368 sf   0.00% Impervious   Runoff Depth>2.46"Subcatchment S-2: Flow to offsite
   Flow Length=191'   Tc=15.0 min   CN=83   Runoff=0.39 cfs  0.035 af

Runoff Area=25,964 sf   0.00% Impervious   Runoff Depth>2.12"Subcatchment S-3: Flow to culvert
   Flow Length=219'   Slope=0.0900 '/'   Tc=17.2 min   CN=79   Runoff=1.14 cfs  0.106 af

Runoff Area=18,586 sf   0.00% Impervious   Runoff Depth>2.29"Subcatchment S-4: Flow to offsite
   Flow Length=321'   Tc=18.5 min   CN=81   Runoff=0.86 cfs  0.081 af

Runoff Area=8,160 sf   0.00% Impervious   Runoff Depth>3.70"Subcatchment S5: Flow to offsite
   Flow Length=102'   Slope=0.0250 '/'   Tc=1.2 min   CN=96   Runoff=0.87 cfs  0.058 af

Avg. Flow Depth=0.23'   Max Vel=2.89 fps   Inflow=1.84 cfs  0.146 afReach 1R: Roadside Ditch
n=0.030   L=10.0'   S=0.0330 '/'   Capacity=32.03 cfs   Outflow=1.84 cfs  0.146 af

   Inflow=1.84 cfs  0.146 afReach AP-1: Analysis Point 1
   Outflow=1.84 cfs  0.146 af

   Inflow=0.39 cfs  0.035 afReach AP-2: Analysis Point 2
   Outflow=0.39 cfs  0.035 af

   Inflow=2.29 cfs  0.244 afReach AP-3: Analysis Point 3
   Outflow=2.29 cfs  0.244 af

Peak Elev=91.58'  Storage=53 cf   Inflow=1.14 cfs  0.106 afPond P-1: Culvert
15.0"  Round Culvert  n=0.013  L=28.0'  S=0.0107 '/'   Outflow=1.14 cfs  0.105 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.426 af   Average Runoff Depth = 2.38"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 1.84 cfs @ 12.16 hrs,  Volume= 0.146 af,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
26,635 79 Woods, Fair, HSG D

1,171 91 Gravel roads, HSG D
2,442 80 >75% Grass cover, Good, HSG D
3,099 98 Water Surface, 0% imp, HSG D

33,347 81 Weighted Average
33,347 100.00% Pervious Area

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

9.9 150 0.0500 0.25 Sheet Flow, Woods
Grass: Short   n= 0.150   P2= 2.90"

0.1 70 0.0500 7.88 39.42 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

1.4 68 0.0260 0.81 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.4 288 Total

Subcatchment S-1: Flow to Vernal Pool

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=33,347 sf

Runoff Volume=0.146 af
Runoff Depth>2.29"

Flow Length=288'
Tc=11.4 min

CN=81

1.84 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.39 cfs @ 12.21 hrs,  Volume= 0.035 af,  Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
2,261 91 Gravel roads, HSG D
2,623 80 >75% Grass cover, Good, HSG D
2,484 79 Woods, Fair, HSG D
7,368 83 Weighted Average
7,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 58 0.0200 0.07 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.4 133 0.0230 5.35 26.74 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

15.0 191 Total

Subcatchment S-2: Flow to offsite
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=7,368 sf

Runoff Volume=0.035 af
Runoff Depth>2.46"

Flow Length=191'
Tc=15.0 min

CN=83

0.39 cfs



Type III 24-hr  10-Year Rainfall=4.40"Boothbay PostDevelopment 072714
  Printed  7/28/2014Prepared by AMEC

Page 21HydroCAD® 10.00  s/n 00629  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment S-3: Flow to culvert

Runoff = 1.14 cfs @ 12.24 hrs,  Volume= 0.106 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
3,670 80 >75% Grass cover, Good, HSG D

22,294 79 Woods, Fair, HSG D
25,964 79 Weighted Average
25,964 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.1 150 0.0900 0.15 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 69 0.0900 10.58 52.89 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

17.2 219 Total

Subcatchment S-3: Flow to culvert

Runoff
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Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=25,964 sf

Runoff Volume=0.106 af
Runoff Depth>2.12"

Flow Length=219'
Slope=0.0900 '/'

Tc=17.2 min
CN=79

1.14 cfs
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Summary for Subcatchment S-4: Flow to offsite

Runoff = 0.86 cfs @ 12.26 hrs,  Volume= 0.081 af,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
6,702 80 >75% Grass cover, Good, HSG D
9,044 79 Woods, Fair, HSG D
2,840 91 Gravel roads, HSG D

18,586 81 Weighted Average
18,586 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 150 0.0800 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 13 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 158 0.0200 4.99 24.93 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

18.5 321 Total

Subcatchment S-4: Flow to offsite
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=18,586 sf

Runoff Volume=0.081 af
Runoff Depth>2.29"

Flow Length=321'
Tc=18.5 min

CN=81

0.86 cfs
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Summary for Subcatchment S5: Flow to offsite

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

Runoff = 0.87 cfs @ 12.02 hrs,  Volume= 0.058 af,  Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.40"

Area (sf) CN Description
8,160 96 Gravel surface, HSG D
8,160 100.00% Pervious Area

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

1.2 102 0.0250 1.44 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.90"

Subcatchment S5: Flow to offsite
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Type III 24-hr
10-Year Rainfall=4.40"
Runoff Area=8,160 sf

Runoff Volume=0.058 af
Runoff Depth>3.70"

Flow Length=102'
Slope=0.0250 '/'

Tc=1.2 min
CN=96

0.87 cfs
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Summary for Reach 1R: Roadside Ditch

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 2.29"    for  10-Year event
Inflow = 1.84 cfs @ 12.16 hrs,  Volume= 0.146 af
Outflow = 1.84 cfs @ 12.16 hrs,  Volume= 0.146 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.89 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 6 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00'  Flow Area= 5.0 sf,  Capacity= 32.03 cfs

2.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 8.00'
Length= 10.0'   Slope= 0.0330 '/'
Inlet Invert= 101.00',  Outlet Invert= 100.67'

‡

Reach 1R: Roadside Ditch

Inflow
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Inflow Area=0.766 ac
Avg. Flow Depth=0.23'

Max Vel=2.89 fps
n=0.030
L=10.0'

S=0.0330 '/'
Capacity=32.03 cfs

1.84 cfs
1.84 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 2.29"    for  10-Year event
Inflow = 1.84 cfs @ 12.16 hrs,  Volume= 0.146 af
Outflow = 1.84 cfs @ 12.16 hrs,  Volume= 0.146 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1
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Inflow Area=0.766 ac
1.84 cfs

1.84 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.169 ac, 0.00% Impervious,  Inflow Depth > 2.46"    for  10-Year event
Inflow = 0.39 cfs @ 12.21 hrs,  Volume= 0.035 af
Outflow = 0.39 cfs @ 12.21 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2
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Inflow Area=0.169 ac
0.39 cfs

0.39 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.210 ac, 0.00% Impervious,  Inflow Depth > 2.42"    for  10-Year event
Inflow = 2.29 cfs @ 12.24 hrs,  Volume= 0.244 af
Outflow = 2.29 cfs @ 12.24 hrs,  Volume= 0.244 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3
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Inflow Area=1.210 ac
2.29 cfs

2.29 cfs
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Summary for Pond P-1: Culvert

Inflow Area = 0.596 ac, 0.00% Impervious,  Inflow Depth > 2.12"    for  10-Year event
Inflow = 1.14 cfs @ 12.24 hrs,  Volume= 0.106 af
Outflow = 1.14 cfs @ 12.25 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.14 cfs @ 12.25 hrs,  Volume= 0.105 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 91.58' @ 12.25 hrs   Surf.Area= 114 sf   Storage= 53 cf
Flood Elev= 93.10'   Surf.Area= 450 sf   Storage= 406 cf

Plug-Flow detention time= 1.6 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 803.7 - 802.6 )

Volume Invert Avail.Storage Storage Description
#1 91.00' 406 cf Culvert Inlet (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
91.00 70 0 0
92.00 146 108 108
93.00 450 298 406

Device Routing     Invert Outlet Devices
#1 Primary 91.00' 15.0"  Round Culvert   

L= 28.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 91.00' / 90.70'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.14 cfs @ 12.25 hrs  HW=91.58'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.14 cfs @ 2.05 fps)
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Pond P-1: Culvert
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Inflow Area=0.596 ac
Peak Elev=91.58'

Storage=53 cf
15.0"

Round Culvert
n=0.013
L=28.0'

S=0.0107 '/'

1.14 cfs
1.14 cfs
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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

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

Runoff Area=33,347 sf   0.00% Impervious   Runoff Depth>2.87"Subcatchment S-1: Flow to Vernal Pool
   Flow Length=288'   Tc=11.4 min   CN=81   Runoff=2.29 cfs  0.183 af

Runoff Area=7,368 sf   0.00% Impervious   Runoff Depth>3.05"Subcatchment S-2: Flow to offsite
   Flow Length=191'   Tc=15.0 min   CN=83   Runoff=0.49 cfs  0.043 af

Runoff Area=25,964 sf   0.00% Impervious   Runoff Depth>2.69"Subcatchment S-3: Flow to culvert
   Flow Length=219'   Slope=0.0900 '/'   Tc=17.2 min   CN=79   Runoff=1.44 cfs  0.133 af

Runoff Area=18,586 sf   0.00% Impervious   Runoff Depth>2.86"Subcatchment S-4: Flow to offsite
   Flow Length=321'   Tc=18.5 min   CN=81   Runoff=1.07 cfs  0.102 af

Runoff Area=8,160 sf   0.00% Impervious   Runoff Depth>4.35"Subcatchment S5: Flow to offsite
   Flow Length=102'   Slope=0.0250 '/'   Tc=1.2 min   CN=96   Runoff=1.02 cfs  0.068 af

Avg. Flow Depth=0.27'   Max Vel=3.09 fps   Inflow=2.29 cfs  0.183 afReach 1R: Roadside Ditch
n=0.030   L=10.0'   S=0.0330 '/'   Capacity=32.03 cfs   Outflow=2.29 cfs  0.183 af

   Inflow=2.29 cfs  0.183 afReach AP-1: Analysis Point 1
   Outflow=2.29 cfs  0.183 af

   Inflow=0.49 cfs  0.043 afReach AP-2: Analysis Point 2
   Outflow=0.49 cfs  0.043 af

   Inflow=2.85 cfs  0.303 afReach AP-3: Analysis Point 3
   Outflow=2.85 cfs  0.303 af

Peak Elev=91.66'  Storage=63 cf   Inflow=1.44 cfs  0.133 afPond P-1: Culvert
15.0"  Round Culvert  n=0.013  L=28.0'  S=0.0107 '/'   Outflow=1.44 cfs  0.133 af

Total Runoff Area = 2.145 ac   Runoff Volume = 0.529 af   Average Runoff Depth = 2.96"
100.00% Pervious = 2.145 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S-1: Flow to Vernal Pool

Runoff = 2.29 cfs @ 12.16 hrs,  Volume= 0.183 af,  Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
26,635 79 Woods, Fair, HSG D

1,171 91 Gravel roads, HSG D
2,442 80 >75% Grass cover, Good, HSG D
3,099 98 Water Surface, 0% imp, HSG D

33,347 81 Weighted Average
33,347 100.00% Pervious Area

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

9.9 150 0.0500 0.25 Sheet Flow, Woods
Grass: Short   n= 0.150   P2= 2.90"

0.1 70 0.0500 7.88 39.42 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

1.4 68 0.0260 0.81 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.4 288 Total

Subcatchment S-1: Flow to Vernal Pool

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=33,347 sf

Runoff Volume=0.183 af
Runoff Depth>2.87"

Flow Length=288'
Tc=11.4 min

CN=81

2.29 cfs
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Summary for Subcatchment S-2: Flow to offsite

Runoff = 0.49 cfs @ 12.21 hrs,  Volume= 0.043 af,  Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
2,261 91 Gravel roads, HSG D
2,623 80 >75% Grass cover, Good, HSG D
2,484 79 Woods, Fair, HSG D
7,368 83 Weighted Average
7,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 58 0.0200 0.07 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.4 133 0.0230 5.35 26.74 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

15.0 191 Total

Subcatchment S-2: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=7,368 sf

Runoff Volume=0.043 af
Runoff Depth>3.05"

Flow Length=191'
Tc=15.0 min

CN=83

0.49 cfs
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Summary for Subcatchment S-3: Flow to culvert

Runoff = 1.44 cfs @ 12.24 hrs,  Volume= 0.133 af,  Depth> 2.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
3,670 80 >75% Grass cover, Good, HSG D

22,294 79 Woods, Fair, HSG D
25,964 79 Weighted Average
25,964 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.1 150 0.0900 0.15 Sheet Flow, Woods

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 69 0.0900 10.58 52.89 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

17.2 219 Total

Subcatchment S-3: Flow to culvert

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (
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0

Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=25,964 sf

Runoff Volume=0.133 af
Runoff Depth>2.69"

Flow Length=219'
Slope=0.0900 '/'

Tc=17.2 min
CN=79

1.44 cfs



Type III 24-hr  25-Year Rainfall=5.10"Boothbay PostDevelopment 072714
  Printed  7/28/2014Prepared by AMEC

Page 34HydroCAD® 10.00  s/n 00629  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment S-4: Flow to offsite

Runoff = 1.07 cfs @ 12.26 hrs,  Volume= 0.102 af,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
6,702 80 >75% Grass cover, Good, HSG D
9,044 79 Woods, Fair, HSG D
2,840 91 Gravel roads, HSG D

18,586 81 Weighted Average
18,586 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 150 0.0800 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.90"
0.1 13 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 158 0.0200 4.99 24.93 Trap/Vee/Rect Channel Flow, 

Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.030  Earth, grassed & winding

18.5 321 Total

Subcatchment S-4: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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  (
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0

Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=18,586 sf

Runoff Volume=0.102 af
Runoff Depth>2.86"

Flow Length=321'
Tc=18.5 min

CN=81

1.07 cfs
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Summary for Subcatchment S5: Flow to offsite

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

Runoff = 1.02 cfs @ 12.02 hrs,  Volume= 0.068 af,  Depth> 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.10"

Area (sf) CN Description
8,160 96 Gravel surface, HSG D
8,160 100.00% Pervious Area

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

1.2 102 0.0250 1.44 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.90"

Subcatchment S5: Flow to offsite

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
25-Year Rainfall=5.10"
Runoff Area=8,160 sf

Runoff Volume=0.068 af
Runoff Depth>4.35"

Flow Length=102'
Slope=0.0250 '/'

Tc=1.2 min
CN=96

1.02 cfs
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Summary for Reach 1R: Roadside Ditch

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 2.87"    for  25-Year event
Inflow = 2.29 cfs @ 12.16 hrs,  Volume= 0.183 af
Outflow = 2.29 cfs @ 12.16 hrs,  Volume= 0.183 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.09 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.08 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 7 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.00'  Flow Area= 5.0 sf,  Capacity= 32.03 cfs

2.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 8.00'
Length= 10.0'   Slope= 0.0330 '/'
Inlet Invert= 101.00',  Outlet Invert= 100.67'

‡

Reach 1R: Roadside Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.766 ac
Avg. Flow Depth=0.27'

Max Vel=3.09 fps
n=0.030
L=10.0'

S=0.0330 '/'
Capacity=32.03 cfs

2.29 cfs
2.29 cfs
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Summary for Reach AP-1: Analysis Point 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.766 ac, 0.00% Impervious,  Inflow Depth > 2.87"    for  25-Year event
Inflow = 2.29 cfs @ 12.16 hrs,  Volume= 0.183 af
Outflow = 2.29 cfs @ 12.16 hrs,  Volume= 0.183 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-1: Analysis Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.766 ac
2.29 cfs

2.29 cfs
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Summary for Reach AP-2: Analysis Point 2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.169 ac, 0.00% Impervious,  Inflow Depth > 3.05"    for  25-Year event
Inflow = 0.49 cfs @ 12.21 hrs,  Volume= 0.043 af
Outflow = 0.49 cfs @ 12.21 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-2: Analysis Point 2
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Hydrograph
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Inflow Area=0.169 ac
0.49 cfs

0.49 cfs
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Summary for Reach AP-3: Analysis Point 3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.210 ac, 0.00% Impervious,  Inflow Depth > 3.00"    for  25-Year event
Inflow = 2.85 cfs @ 12.24 hrs,  Volume= 0.303 af
Outflow = 2.85 cfs @ 12.24 hrs,  Volume= 0.303 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach AP-3: Analysis Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.210 ac
2.85 cfs

2.85 cfs
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Summary for Pond P-1: Culvert

Inflow Area = 0.596 ac, 0.00% Impervious,  Inflow Depth > 2.69"    for  25-Year event
Inflow = 1.44 cfs @ 12.24 hrs,  Volume= 0.133 af
Outflow = 1.44 cfs @ 12.25 hrs,  Volume= 0.133 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.44 cfs @ 12.25 hrs,  Volume= 0.133 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 91.66' @ 12.25 hrs   Surf.Area= 120 sf   Storage= 63 cf
Flood Elev= 93.10'   Surf.Area= 450 sf   Storage= 406 cf

Plug-Flow detention time= 1.5 min calculated for 0.133 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 798.4 - 797.3 )

Volume Invert Avail.Storage Storage Description
#1 91.00' 406 cf Culvert Inlet (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
91.00 70 0 0
92.00 146 108 108
93.00 450 298 406

Device Routing     Invert Outlet Devices
#1 Primary 91.00' 15.0"  Round Culvert   

L= 28.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 91.00' / 90.70'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.44 cfs @ 12.25 hrs  HW=91.66'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.44 cfs @ 2.19 fps)
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Pond P-1: Culvert

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.596 ac
Peak Elev=91.66'

Storage=63 cf
15.0"

Round Culvert
n=0.013
L=28.0'

S=0.0107 '/'

1.44 cfs
1.44 cfs









1

Crystal Derocher

From: Jeffrey Preble
Sent: Tuesday, July 29, 2014 4:25 PM
To: 'Watts, Jerome B'; Abbott, Caitlyn; Louis Vitali
Cc: James Chaousis (townmanager@townofboothbay.org); sdaggett@jbgh.com
Subject: RE: Boothbay Tower - Updated Stormwater Report

Thanks Jerry – this is sufficient. 
 
Jeff 
 
From: Watts, Jerome B [mailto:Jerome.Watts@amec.com]  
Sent: Tuesday, July 29, 2014 4:03 PM 
To: Jeffrey Preble; Abbott, Caitlyn; Louis Vitali 
Cc: James Chaousis (townmanager@townofboothbay.org); sdaggett@jbgh.com 
Subject: RE: Boothbay Tower - Updated Stormwater Report 
 
Jeff 
Caitlyn is on assignment in NY and will have sporadic email capabilities for the remainder of week. The following is my 
brief response: 
 
The original drainage report dated July 18th established existing Sub Catchment areas S – 1 and S - 3 extending too far 
into the neighboring parcel to the northeast side of this site. Upon reviewing some existing survey field locations 
w/elevations within this vicinity, we revised the catchment areas with shorter paths (less area) in the storm water report 
dated July 28th . I believe it shortened the length-route by about 40 feet. 
 
Should you have any questions, please feel free to call.  
 
Regards 
Jerry  
 
Jerome B. Watts, PLS  
Survey Manager 
AMEC Environment & Infrastructure 
511 Congress Street 
Portland, Maine 04101 
General office Tel: 207-775-5401   Fax:  207-772-4762 
Direct Tel: 207-828-2619   Cell: 207-699-9811 
E-Mail:  jerome.watts@amec.com 
Corporate Web: www.amec.com  
Building and Engineering Services  
 
This e-mail, including attachments, contains information that is confidential and may be protected by the 
attorney-client or other privileges and protections. This e-mail, including attachments, constitutes non-public 
information intended for the designated recipients; if you are not an intended recipient, please delete this e-
mail including attachments, and notify me. 
 
From: Jeffrey Preble [mailto:jeff.preble@wright-pierce.com]  
Sent: Tuesday, July 29, 2014 8:03 AM 
To: Abbott, Caitlyn; Louis Vitali 
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Cc: Watts, Jerome B; James Chaousis (townmanager@townofboothbay.org); sdaggett@jbgh.com 
Subject: RE: Boothbay Tower - Updated Stormwater Report 
 
Caitlyn, 
 
Can you send me a quick summary on the reduction in the watershed areas from the original July 18 calculations.  I think 
you mentioned it was based on field observations or some other field evidence.  I’d just like that documented for the 
record.  Thanks, 
 
Jeff 
 
From: Abbott, Caitlyn [mailto:caitlyn.abbott@amec.com]  
Sent: Monday, July 28, 2014 12:15 PM 
To: Jeffrey Preble; Louis Vitali 
Cc: Watts, Jerome B; James Chaousis (townmanager@townofboothbay.org); sdaggett@jbgh.com 
Subject: Boothbay Tower - Updated Stormwater Report 
 
All, 
 
Please find attached the Stormwater Management Report for the Boothbay Tower Site. The updates incorporate the 
comments from Jeffrey Preble in his July 22, 2014 letter addressed to Jim Chaousis (attached). It appears that conditions 
have improved.  
 
Let us know if you have any questions or concerns. 
 
Thank you, 
Caitlyn 
 
Caitlyn Abbott | Civil Engineer 
AMEC Environment & Infrastructure, Inc.  
511 Congress Street | Portland, Maine | 04101 
Office (207) 828-2601 | Fax (207) 774-1246 
E-Mail:  caitlyn.abbott@amec.com  
Corporate Web: www.amec.com  
Building and Engineering Services: Website 
 
 
 

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed. 
Its contents (including any attachments) may contain confidential and/or privileged information. 
If you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents. 
If you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message. 
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Wetlands Delineation Report 
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AMEC Environment & Infrastructure, Inc. 
511 Congress Street, Suite 200 
Portland, Maine 04101 USA 
Tel  (207)-775-5401 | Fax  (207)-772-4762  www.amec.com   
 

 
 
June 17, 2014 
 
 
Louis Vitali 
President 
Mariner Tower 
P.O. Box 2600 
Kennebunkport, Maine 04046 
 
 
Subject: Vernal Pool Survey Report 

Mariner Tower – Boothbay 
Boothbay, Maine  

 
 
Dear Louis, 
 

AMEC Environment & Infrastructure, Inc. (AMEC) provided wetland delineation services for the 
8.8 acre property (Map R9, Lot 12-A) located on Ocean Point Road (Route 96) in Boothbay, 
Maine, for a proposed cell phone tower.  The proposed cell tower site will be accessed via a 30 
foot wide right-of-way off of Ocean Point Road.  Wetland delineation services included flagging 
wetland boundaries observed on the property in proximity to the proposed cell tower access 
road and tower site, as well as identification of potential vernal pools. 

The proposed access road and cell tower site had been preliminarily laid out, prior to conducting 
the wetland delineation work.  The access road cuts across the property in a northwesterly 
direction to the proposed cell tower site, which is approximately 450 feet from Ocean Point 
Road.  AMEC initially visited the property on March 25, 2014.  The objective of the initial site 
visit was to conduct a reconnaissance of the proposed access road and cell tower site in order 
to determine if wetlands or vernal pools exist in close proximity to the proposed development.   

During the initial site reconnaissance we identified an isolated wetland (potential vernal pool) 
partially located on the property in the front northeastern corner of the property. The portion of 
the potential vernal pool (PVP) on the property is approximately 110 feet long and 50 feet wide, 
at its widest point, which is at the property line.  The PVP had ponded water to a depth of 
approximately 2 feet at its deepest point.  The PVP is vegetated with shrubs and herbaceous 
vegetation including, willow (Salix sp.), meadow sweet (Spirea latifolia), winterberry (Ilex 
verticilatta), sedges (Carex sp.) and woolgrass (Scirpus cyperinus).  The pool also included 
cinnamon fern (Osmundastrum cinnamomeum) and ostrich fern (Matteuccia struthiopteris) 
along its boundaries.  Meadow sweet dominated the northern end of the PVP.  Deadfall (woody 
debris) and sphagnum moss was also observed in the PVP.  The soils in the PVP are 
composed of a 6 inch fibric organic horizon overlying a brown gravelly sandy loam.  Refusal was 



Louis Vitali, Mariner Tower 
June 17, 2014 
Page 2 
 
at 14 inches and it was presumed to be bedrock, based on the surrounding outcrops observed 
in close proximity to the PVP.            

In order to determine if the PVP is functioning as a vernal pool, and determine its regulatory 
status, we conducted two additional site visits on April 28, 2014 and May 12, 2014.  The 
purpose of the follow up visits was to conduct a survey of the PVP identified during the initial 
site visit.  Vernal pools are considered “significant” base on the presence of state listed rare, 
threatened, or endangered species and breeding amphibian (Wood frogs and salamanders).  
On our first visit, upon approaching the PVP, wood frogs were heard chorusing from the pool.  
The pool was searched for frog and salamander egg masses, however none were found.  The 
PVP appeared to provide suitable habitat for vernal pool species including attachment points for 
egg masses (grasses, shrubs and deadfall), water depths to 2 feet deep, relatively open 
canopy, and mature forested upland surrounding the pool. 

We conducted a second survey of the PVP on May 12, 2014 the pool was searched again for 
evidence of amphibian breeding.  During our search, small black tadpoles approximately 3/8 
inches long by1/8 inch wide were observed in the northeastern (meadow sweet dominated) end 
of the PVP.  In addition hatched eggs in varying stages of decomposition were also observed.  
Based on the relatively small number of tadpoles, which all occurred in a 5-foot by 5-foot area of 
the pool and number decomposing egg masses it is unlikely that there would have been a 
“significant” number of egg masses (i.e. greater than 40).  It is more likely that a few egg 
masses were missed during the initial survey or they were laid soon after the first visit.   

A Maine State Vernal Pool Assessment Form was filled out for the two survey events conducted 
at this pool and is included in Attachment A.  Photographs of the PVP, from both survey events 
are included in Attachment B.  The form or photographs have not been submitted to the Maine 
Department of Inland Fisheries and Wildlife. 

No rare, threatened, or endangered species were observed in the PVP surveyed.  Although 
obligate vernal pool species were observed in the pool, it is unlikely that they occur in numbers 
that would result in this PVP being regulated as a “significant” vernal pool.  This habitat is 
important and will be avoided, regardless of its regulatory status, and will not be directly 
impacted by the project.  In addition, the proposed development (i.e., access road and tower 
site) will have minimal impacts on the surrounding upland as it pertains to providing upland 
habitat for vernal pool species, where they spend a majority of the their lives.   

Sincerely, 
 
AMEC Environment & Infrastructure, Inc. 
 
 
 
Charles H. Lyman   
Senior Project Scientist  
 
cc: file 



 

 
 
 

ATTACHMENT A 
MAINE STATE VERNAL POOL ASSESSMENT FORM 









 

 
 
 

ATTACHMENT B 
PHOTOGRAPHS 
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April 28, 2014 

  

View from middle of 
PVP looking southwest. 
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Photograph:  1 

Photograph:   2 
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Mariner Tower 

Ocean Point Road 
Boothbay, Maine 

Charles Lyman 

View from middle of 
PVP looking at meadow 
sweet dominated area 
of pool, note deadfall. 

Charles Lyman 

April 28, 2014 
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Typical tadpole found in 
meadow sweet 
dominated end of the 
PVP. 
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Photograph:  3 
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Mariner Tower 

Ocean Point Road 
Boothbay, Maine 
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View of hatched and 
non-viable egg masses 
in PVP. 
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Hatched and non-viable 
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EXHIBIT 4 
Generator Data Sheets 













EXHIBIT 5 
Equipment Shelter Data Sheets 
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PROPERTY OF AT&T DO NOT RECYCLE
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