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Project Notes

Rainfall events imported from "Atlas-14-Rain.txt" for 449 MA Worcester North
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year NRCC 24-hr D Default 24.00 1 3.13 2
2 10-Year NRCC 24-hr D Default 24.00 1 4.68 2
3 25-Year NRCC 24-hr D Default 24.00 1 5.88 2
4 100-Year NRCC 24-hr D Default 24.00 1 8.34 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.081 74 >75% Grass cover, Good, HSG C  (E11A)
0.691 96 Gravel surface, HSG C  (E11A)
0.305 98 Paved parking, HSG C  (E11A)
8.120 70 Woods, Good, HSG C  (E11A, E12)
9.198 73 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
9.198 HSG C E11A, E12
0.000 HSG D
0.000 Other
9.198 TOTAL 

AREA



3101-Pre-SITE b
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 6HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.081 0.000 0.000 0.081 >75% Grass cover, Good E11A
0.000 0.000 0.691 0.000 0.000 0.691 Gravel surface E11A
0.000 0.000 0.305 0.000 0.000 0.305 Paved parking E11A
0.000 0.000 8.120 0.000 0.000 8.120 Woods, Good E11A, E12
0.000 0.000 9.198 0.000 0.000 9.198 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=264,550 sf   5.03% Impervious   Runoff Depth=0.99"Subcatchment E11A: OVERLAND TO DP#1
   Flow Length=331'   Tc=12.2 min   CN=74   Runoff=5.00 cfs  0.502 af

Runoff Area=136,113 sf   0.00% Impervious   Runoff Depth=0.79"Subcatchment E12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=1.40 cfs  0.205 af

Avg. Flow Depth=0.34'   Max Vel=2.03 fps   Inflow=1.40 cfs  0.205 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=1.40 cfs  0.205 af

   Inflow=5.90 cfs  0.707 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=5.90 cfs  0.707 af

Total Runoff Area = 9.198 ac   Runoff Volume = 0.707 af   Average Runoff Depth = 0.92"
96.68% Pervious = 8.892 ac     3.32% Impervious = 0.305 ac
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Summary for Subcatchment E11A: OVERLAND TO DP#1

Runoff = 5.00 cfs @ 12.21 hrs,  Volume= 0.502 af,  Depth= 0.99"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
3,520 74 >75% Grass cover, Good, HSG C

217,610 70 Woods, Good, HSG C
30,113 96 Gravel surface, HSG C
13,307 98 Paved parking, HSG C

264,550 74 Weighted Average
251,243 94.97% Pervious Area
13,307 5.03% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.4 25 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.2 100 0.0840 1.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 32 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.8 124 0.0500 1.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 331 Total
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Subcatchment E11A: OVERLAND TO DP#1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=264,550 sf
Runoff Volume=0.502 af

Runoff Depth=0.99"
Flow Length=331'

Tc=12.2 min
CN=74

5.00 cfs
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Summary for Subcatchment E12: TO CULVERT

Runoff = 1.40 cfs @ 12.37 hrs,  Volume= 0.205 af,  Depth= 0.79"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
136,113 70 Woods, Good, HSG C
136,113 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment E12: TO CULVERT

Runoff
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=136,113 sf
Runoff Volume=0.205 af

Runoff Depth=0.79"
Flow Length=805'

Tc=24.0 min
CN=70

1.40 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.125 ac, 0.00% Impervious,  Inflow Depth = 0.79"    for  2-Year event
Inflow = 1.40 cfs @ 12.37 hrs,  Volume= 0.205 af
Outflow = 1.40 cfs @ 12.38 hrs,  Volume= 0.205 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.03 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.87 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 25 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
Outflow

Hydrograph
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Inflow Area=3.125 ac
Avg. Flow Depth=0.34'

Max Vel=2.03 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

1.40 cfs

1.40 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 3.32% Impervious,  Inflow Depth = 0.92"    for  2-Year event
Inflow = 5.90 cfs @ 12.22 hrs,  Volume= 0.707 af
Outflow = 5.90 cfs @ 12.22 hrs,  Volume= 0.707 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH
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Inflow Area=9.198 ac
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5.90 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=264,550 sf   5.03% Impervious   Runoff Depth=2.11"Subcatchment E11A: OVERLAND TO DP#1
   Flow Length=331'   Tc=12.2 min   CN=74   Runoff=11.12 cfs  1.069 af

Runoff Area=136,113 sf   0.00% Impervious   Runoff Depth=1.80"Subcatchment E12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=3.54 cfs  0.469 af

Avg. Flow Depth=0.65'   Max Vel=2.72 fps   Inflow=3.54 cfs  0.469 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=3.53 cfs  0.469 af

   Inflow=13.60 cfs  1.538 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=13.60 cfs  1.538 af

Total Runoff Area = 9.198 ac   Runoff Volume = 1.538 af   Average Runoff Depth = 2.01"
96.68% Pervious = 8.892 ac     3.32% Impervious = 0.305 ac
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Summary for Subcatchment E11A: OVERLAND TO DP#1

Runoff = 11.12 cfs @ 12.20 hrs,  Volume= 1.069 af,  Depth= 2.11"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
3,520 74 >75% Grass cover, Good, HSG C

217,610 70 Woods, Good, HSG C
30,113 96 Gravel surface, HSG C
13,307 98 Paved parking, HSG C

264,550 74 Weighted Average
251,243 94.97% Pervious Area
13,307 5.03% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.4 25 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.2 100 0.0840 1.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 32 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.8 124 0.0500 1.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 331 Total
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Subcatchment E11A: OVERLAND TO DP#1

Runoff

Hydrograph
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NRCC 24-hr D
10-Year Rainfall=4.68"

Runoff Area=264,550 sf
Runoff Volume=1.069 af

Runoff Depth=2.11"
Flow Length=331'

Tc=12.2 min
CN=74

11.12 cfs
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Summary for Subcatchment E12: TO CULVERT

Runoff = 3.54 cfs @ 12.35 hrs,  Volume= 0.469 af,  Depth= 1.80"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
136,113 70 Woods, Good, HSG C
136,113 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment E12: TO CULVERT
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NRCC 24-hr D
10-Year Rainfall=4.68"

Runoff Area=136,113 sf
Runoff Volume=0.469 af

Runoff Depth=1.80"
Flow Length=805'

Tc=24.0 min
CN=70

3.54 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.125 ac, 0.00% Impervious,  Inflow Depth = 1.80"    for  10-Year event
Inflow = 3.54 cfs @ 12.35 hrs,  Volume= 0.469 af
Outflow = 3.53 cfs @ 12.36 hrs,  Volume= 0.469 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.72 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.08 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 47 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.65' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
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Inflow Area=3.125 ac
Avg. Flow Depth=0.65'

Max Vel=2.72 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

3.54 cfs

3.53 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 3.32% Impervious,  Inflow Depth = 2.01"    for  10-Year event
Inflow = 13.60 cfs @ 12.22 hrs,  Volume= 1.538 af
Outflow = 13.60 cfs @ 12.22 hrs,  Volume= 1.538 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=9.198 ac
13.60 cfs

13.60 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=264,550 sf   5.03% Impervious   Runoff Depth=3.08"Subcatchment E11A: OVERLAND TO DP#1
   Flow Length=331'   Tc=12.2 min   CN=74   Runoff=16.32 cfs  1.561 af

Runoff Area=136,113 sf   0.00% Impervious   Runoff Depth=2.71"Subcatchment E12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=5.42 cfs  0.706 af

Avg. Flow Depth=0.89'   Max Vel=3.06 fps   Inflow=5.42 cfs  0.706 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=5.42 cfs  0.706 af

   Inflow=20.21 cfs  2.267 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=20.21 cfs  2.267 af

Total Runoff Area = 9.198 ac   Runoff Volume = 2.267 af   Average Runoff Depth = 2.96"
96.68% Pervious = 8.892 ac     3.32% Impervious = 0.305 ac
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Summary for Subcatchment E11A: OVERLAND TO DP#1

Runoff = 16.32 cfs @ 12.20 hrs,  Volume= 1.561 af,  Depth= 3.08"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
3,520 74 >75% Grass cover, Good, HSG C

217,610 70 Woods, Good, HSG C
30,113 96 Gravel surface, HSG C
13,307 98 Paved parking, HSG C

264,550 74 Weighted Average
251,243 94.97% Pervious Area
13,307 5.03% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.4 25 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.2 100 0.0840 1.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 32 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.8 124 0.0500 1.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 331 Total
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Subcatchment E11A: OVERLAND TO DP#1
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=264,550 sf
Runoff Volume=1.561 af

Runoff Depth=3.08"
Flow Length=331'

Tc=12.2 min
CN=74

16.32 cfs
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Summary for Subcatchment E12: TO CULVERT

Runoff = 5.42 cfs @ 12.35 hrs,  Volume= 0.706 af,  Depth= 2.71"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
136,113 70 Woods, Good, HSG C
136,113 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment E12: TO CULVERT
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=136,113 sf
Runoff Volume=0.706 af

Runoff Depth=2.71"
Flow Length=805'

Tc=24.0 min
CN=70

5.42 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.125 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  25-Year event
Inflow = 5.42 cfs @ 12.35 hrs,  Volume= 0.706 af
Outflow = 5.42 cfs @ 12.36 hrs,  Volume= 0.706 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.06 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 64 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.89' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.125 ac
Avg. Flow Depth=0.89'

Max Vel=3.06 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

5.42 cfs

5.42 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 3.32% Impervious,  Inflow Depth = 2.96"    for  25-Year event
Inflow = 20.21 cfs @ 12.22 hrs,  Volume= 2.267 af
Outflow = 20.21 cfs @ 12.22 hrs,  Volume= 2.267 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH

Inflow
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=264,550 sf   5.03% Impervious   Runoff Depth=5.23"Subcatchment E11A: OVERLAND TO DP#1
   Flow Length=331'   Tc=12.2 min   CN=74   Runoff=27.48 cfs  2.647 af

Runoff Area=136,113 sf   0.00% Impervious   Runoff Depth=4.76"Subcatchment E12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=9.59 cfs  1.239 af

Avg. Flow Depth=1.37'   Max Vel=3.50 fps   Inflow=9.59 cfs  1.239 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=9.57 cfs  1.239 af

   Inflow=34.52 cfs  3.886 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=34.52 cfs  3.886 af

Total Runoff Area = 9.198 ac   Runoff Volume = 3.886 af   Average Runoff Depth = 5.07"
96.68% Pervious = 8.892 ac     3.32% Impervious = 0.305 ac
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Summary for Subcatchment E11A: OVERLAND TO DP#1

Runoff = 27.48 cfs @ 12.20 hrs,  Volume= 2.647 af,  Depth= 5.23"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
3,520 74 >75% Grass cover, Good, HSG C

217,610 70 Woods, Good, HSG C
30,113 96 Gravel surface, HSG C
13,307 98 Paved parking, HSG C

264,550 74 Weighted Average
251,243 94.97% Pervious Area
13,307 5.03% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.4 25 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.2 100 0.0840 1.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 32 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.8 124 0.0500 1.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 331 Total
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Subcatchment E11A: OVERLAND TO DP#1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=264,550 sf

Runoff Volume=2.647 af
Runoff Depth=5.23"

Flow Length=331'
Tc=12.2 min

CN=74

27.48 cfs
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Summary for Subcatchment E12: TO CULVERT

Runoff = 9.59 cfs @ 12.34 hrs,  Volume= 1.239 af,  Depth= 4.76"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
136,113 70 Woods, Good, HSG C
136,113 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment E12: TO CULVERT

Runoff

Hydrograph
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=136,113 sf

Runoff Volume=1.239 af
Runoff Depth=4.76"

Flow Length=805'
Tc=24.0 min

CN=70

9.59 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.125 ac, 0.00% Impervious,  Inflow Depth = 4.76"    for  100-Year event
Inflow = 9.59 cfs @ 12.34 hrs,  Volume= 1.239 af
Outflow = 9.57 cfs @ 12.35 hrs,  Volume= 1.239 af,  Atten= 0%,  Lag= 0.3 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.50 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.38 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 99 cf @ 12.35 hrs
Average Depth at Peak Storage= 1.37' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
Outflow

Hydrograph
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Inflow Area=3.125 ac
Avg. Flow Depth=1.37'

Max Vel=3.50 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

9.59 cfs

9.57 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 3.32% Impervious,  Inflow Depth = 5.07"    for  100-Year event
Inflow = 34.52 cfs @ 12.21 hrs,  Volume= 3.886 af
Outflow = 34.52 cfs @ 12.21 hrs,  Volume= 3.886 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH
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Inflow Area=9.198 ac
34.52 cfs
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Project Notes

Rainfall events imported from "Atlas-14-Rain.txt" for 449 MA Worcester North



3101-POST-SITE B
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 3HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year NRCC 24-hr D Default 24.00 1 3.13 2
2 10-Year NRCC 24-hr D Default 24.00 1 4.68 2
3 25-Year NRCC 24-hr D Default 24.00 1 5.88 2
4 100-Year NRCC 24-hr D Default 24.00 1 8.34 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.036 74 >75% Grass cover, Good, HSG C  (P100, P101, p102, p103, P11A, P12)
0.230 89 Gravel roads, HSG C  (P100, P101, p102, p103, P11A)
1.078 96 Gravel surface, HSG C  (P100, P101, p102, p103, P11A)
0.379 98 Paved parking, HSG C  (P100, P101, p102, p103, P11A)
6.476 70 Woods, Good, HSG C  (P100, P101, p102, p103, P11A, P12)
9.198 75 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
9.198 HSG C P100, P101, p102, p103, P11A, P12
0.000 HSG D
0.000 Other
9.198 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 1.036 0.000 0.000 1.036 >75% Grass cover, Good P100, P101, p102, p103, P11A, P12
0.000 0.000 0.230 0.000 0.000 0.230 Gravel roads P100, P101, p102, p103, P11A
0.000 0.000 1.078 0.000 0.000 1.078 Gravel surface P100, P101, p102, p103, P11A
0.000 0.000 0.379 0.000 0.000 0.379 Paved parking P100, P101, p102, p103, P11A
0.000 0.000 6.476 0.000 0.000 6.476 Woods, Good P100, P101, p102, p103, P11A, P12
0.000 0.000 9.198 0.000 0.000 9.198 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 DCB1 110.80 110.50 34.0 0.0088 0.010 0.0 12.0 0.0
2 DCB2 114.80 114.50 5.0 0.0600 0.010 0.0 8.0 0.0
3 DCB3 116.00 114.50 165.0 0.0091 0.010 0.0 8.0 0.0
4 DMH1 110.54 109.70 85.0 0.0099 0.011 0.0 15.0 0.0
5 DMH2 114.40 110.50 187.0 0.0209 0.013 0.0 12.0 0.0
6 RG1 106.40 106.00 70.0 0.0057 0.013 0.0 12.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=20,880 sf   15.57% Impervious   Runoff Depth=1.41"Subcatchment P100: TO RAIN GARDEN
   Flow Length=290'   Tc=6.0 min   CN=81   Runoff=0.73 cfs  0.056 af

Runoff Area=7,003 sf   5.65% Impervious   Runoff Depth=1.77"Subcatchment P101: TO DCB#2
   Flow Length=173'   Tc=5.3 min   CN=86   Runoff=0.31 cfs  0.024 af

Runoff Area=19,100 sf   5.97% Impervious   Runoff Depth=1.85"Subcatchment p102: (new Subcat)
   Flow Length=272'   Tc=5.0 min   CN=87   Runoff=0.89 cfs  0.068 af

Runoff Area=5,597 sf   16.22% Impervious   Runoff Depth=1.85"Subcatchment p103: TO DCB#3
   Flow Length=143'   Tc=8.3 min   CN=87   Runoff=0.24 cfs  0.020 af

Runoff Area=216,407 sf   4.99% Impervious   Runoff Depth=1.10"Subcatchment P11A: OVERLAND TO DP#1
   Flow Length=307'   Tc=12.2 min   CN=76   Runoff=4.64 cfs  0.457 af

Runoff Area=131,668 sf   0.00% Impervious   Runoff Depth=0.79"Subcatchment P12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=1.36 cfs  0.198 af

Avg. Flow Depth=0.34'   Max Vel=2.01 fps   Inflow=1.36 cfs  0.198 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=1.35 cfs  0.198 af

Avg. Flow Depth=0.31'   Max Vel=4.33 fps   Inflow=0.89 cfs  0.068 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.010   L=34.0'   S=0.0088 '/'   Capacity=4.35 cfs   Outflow=0.88 cfs  0.068 af

Avg. Flow Depth=0.13'   Max Vel=6.57 fps   Inflow=0.31 cfs  0.024 afReach DCB2: TO DMH#2
8.0"  Round Pipe   n=0.010   L=5.0'   S=0.0600 '/'   Capacity=3.85 cfs   Outflow=0.31 cfs  0.024 af

Avg. Flow Depth=0.18'   Max Vel=3.11 fps   Inflow=0.24 cfs  0.020 afReach DCB3: TO DMH#2
8.0"  Round Pipe   n=0.010   L=165.0'   S=0.0091 '/'   Capacity=1.50 cfs   Outflow=0.23 cfs  0.020 af

Avg. Flow Depth=0.36'   Max Vel=4.66 fps   Inflow=1.35 cfs  0.111 afReach DMH1: TO RAIN GARDEN
15.0"  Round Pipe   n=0.011   L=85.0'   S=0.0099 '/'   Capacity=7.59 cfs   Outflow=1.34 cfs  0.111 af

Avg. Flow Depth=0.21'   Max Vel=4.18 fps   Inflow=0.51 cfs  0.044 afReach DMH2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=187.0'   S=0.0209 '/'   Capacity=5.15 cfs   Outflow=0.50 cfs  0.044 af

   Inflow=5.70 cfs  0.823 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=5.70 cfs  0.823 af

Avg. Flow Depth=0.13'   Max Vel=0.23 fps   Inflow=0.64 cfs  0.168 afReach OL1: OVERLAND TO WETLAND
n=0.400   L=61.0'   S=0.0656 '/'   Capacity=23.52 cfs   Outflow=0.63 cfs  0.168 af

Peak Elev=109.74'  Storage=1,878 cf   Inflow=2.07 cfs  0.168 afPond RG1: TO DP#1
   Primary=0.64 cfs  0.168 af   Secondary=0.00 cfs  0.000 af   Outflow=0.64 cfs  0.168 af

Total Runoff Area = 9.198 ac   Runoff Volume = 0.823 af   Average Runoff Depth = 1.07"
95.88% Pervious = 8.819 ac     4.12% Impervious = 0.379 ac
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Summary for Subcatchment P100: TO RAIN GARDEN

Runoff = 0.73 cfs @ 12.13 hrs,  Volume= 0.056 af,  Depth= 1.41"
     Routed to Pond RG1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
13,576 74 >75% Grass cover, Good, HSG C

161 70 Woods, Good, HSG C
3,252 98 Paved parking, HSG C
2,891 96 Gravel surface, HSG C
1,000 89 Gravel roads, HSG C

20,880 81 Weighted Average
17,628 84.43% Pervious Area
3,252 15.57% Impervious Area

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

3.3 15 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.2 29 0.3330 0.40 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.1 6 0.0300 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 113 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 81 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 46 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.0 290 Total
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Subcatchment P100: TO RAIN GARDEN

Runoff

Hydrograph
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=20,880 sf
Runoff Volume=0.056 af

Runoff Depth=1.41"
Flow Length=290'

Tc=6.0 min
CN=81

0.73 cfs
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Summary for Subcatchment P101: TO DCB#2

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

Runoff = 0.31 cfs @ 12.12 hrs,  Volume= 0.024 af,  Depth= 1.77"
     Routed to Reach DCB2 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
1,719 74 >75% Grass cover, Good, HSG C

715 70 Woods, Good, HSG C
396 98 Paved parking, HSG C

2,020 96 Gravel surface, HSG C
2,153 89 Gravel roads, HSG C
7,003 86 Weighted Average
6,607 94.35% Pervious Area

396 5.65% Impervious Area

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

3.5 16 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 14 0.0300 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 123 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.3 173 Total
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Subcatchment P101: TO DCB#2
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NRCC 24-hr D
2-Year Rainfall=3.13"
Runoff Area=7,003 sf

Runoff Volume=0.024 af
Runoff Depth=1.77"

Flow Length=173'
Tc=5.3 min

CN=86

0.31 cfs
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Summary for Subcatchment p102: (new Subcat)

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

Runoff = 0.89 cfs @ 12.11 hrs,  Volume= 0.068 af,  Depth= 1.85"
     Routed to Reach DCB1 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
5,623 74 >75% Grass cover, Good, HSG C

528 70 Woods, Good, HSG C
1,140 98 Paved parking, HSG C
7,733 96 Gravel surface, HSG C
4,076 89 Gravel roads, HSG C

19,100 87 Weighted Average
17,960 94.03% Pervious Area
1,140 5.97% Impervious Area

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

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 30 0.0250 1.14 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.6 222 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.9 272 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p102: (new Subcat)

Runoff

Hydrograph
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=19,100 sf
Runoff Volume=0.068 af

Runoff Depth=1.85"
Flow Length=272'

Tc=5.0 min
CN=87

0.89 cfs
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Summary for Subcatchment p103: TO DCB#3

Runoff = 0.24 cfs @ 12.15 hrs,  Volume= 0.020 af,  Depth= 1.85"
     Routed to Reach DCB3 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
1,015 74 >75% Grass cover, Good, HSG C

855 70 Woods, Good, HSG C
908 98 Paved parking, HSG C

1,653 96 Gravel surface, HSG C
1,166 89 Gravel roads, HSG C
5,597 87 Weighted Average
4,689 83.78% Pervious Area

908 16.22% Impervious Area

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

7.2 40 0.0540 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.5 10 0.3300 0.32 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 93 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.3 143 Total
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Subcatchment p103: TO DCB#3
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NRCC 24-hr D
2-Year Rainfall=3.13"
Runoff Area=5,597 sf

Runoff Volume=0.020 af
Runoff Depth=1.85"

Flow Length=143'
Tc=8.3 min

CN=87

0.24 cfs
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Summary for Subcatchment P11A: OVERLAND TO DP#1

Runoff = 4.64 cfs @ 12.21 hrs,  Volume= 0.457 af,  Depth= 1.10"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
20,934 74 >75% Grass cover, Good, HSG C

150,407 70 Woods, Good, HSG C
32,655 96 Gravel surface, HSG C
10,055 98 Paved parking, HSG C
1,617 89 Gravel roads, HSG C

739 98 Paved parking, HSG C
216,407 76 Weighted Average
205,613 95.01% Pervious Area
10,794 4.99% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.0 68 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.2 27 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.1 124 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 307 Total
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Subcatchment P11A: OVERLAND TO DP#1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=216,407 sf
Runoff Volume=0.457 af

Runoff Depth=1.10"
Flow Length=307'

Tc=12.2 min
CN=76

4.64 cfs
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Summary for Subcatchment P12: TO CULVERT

Runoff = 1.36 cfs @ 12.37 hrs,  Volume= 0.198 af,  Depth= 0.79"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.13"

Area (sf) CN Description
129,407 70 Woods, Good, HSG C

2,261 74 >75% Grass cover, Good, HSG C
131,668 70 Weighted Average
131,668 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment P12: TO CULVERT
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NRCC 24-hr D
2-Year Rainfall=3.13"

Runoff Area=131,668 sf
Runoff Volume=0.198 af

Runoff Depth=0.79"
Flow Length=805'

Tc=24.0 min
CN=70

1.36 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.023 ac, 0.00% Impervious,  Inflow Depth = 0.79"    for  2-Year event
Inflow = 1.36 cfs @ 12.37 hrs,  Volume= 0.198 af
Outflow = 1.35 cfs @ 12.38 hrs,  Volume= 0.198 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.01 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.86 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 24 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1
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Inflow Area=3.023 ac
Avg. Flow Depth=0.34'

Max Vel=2.01 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

1.36 cfs

1.35 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.438 ac, 5.97% Impervious,  Inflow Depth = 1.85"    for  2-Year event
Inflow = 0.89 cfs @ 12.11 hrs,  Volume= 0.068 af
Outflow = 0.88 cfs @ 12.12 hrs,  Volume= 0.068 af,  Atten= 2%,  Lag= 0.3 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.33 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.55 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 7 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.31' , Surface Width= 0.92'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.35 cfs

12.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 34.0'   Slope= 0.0088 '/'
Inlet Invert= 110.80',  Outlet Invert= 110.50'
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Reach DCB1: TO DMH#1
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Inflow Area=0.438 ac
Avg. Flow Depth=0.31'

Max Vel=4.33 fps
12.0"

Round Pipe
n=0.010
L=34.0'

S=0.0088 '/'
Capacity=4.35 cfs

0.89 cfs

0.88 cfs
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Summary for Reach DCB2: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.161 ac, 5.65% Impervious,  Inflow Depth = 1.77"    for  2-Year event
Inflow = 0.31 cfs @ 12.12 hrs,  Volume= 0.024 af
Outflow = 0.31 cfs @ 12.12 hrs,  Volume= 0.024 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.57 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.38 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.13' , Surface Width= 0.53'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 3.85 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 5.0'   Slope= 0.0600 '/'
Inlet Invert= 114.80',  Outlet Invert= 114.50'
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Reach DCB2: TO DMH#2
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Inflow Area=0.161 ac
Avg. Flow Depth=0.13'

Max Vel=6.57 fps
8.0"

Round Pipe
n=0.010

L=5.0'
S=0.0600 '/'

Capacity=3.85 cfs

0.31 cfs

0.31 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.128 ac, 16.22% Impervious,  Inflow Depth = 1.85"    for  2-Year event
Inflow = 0.24 cfs @ 12.15 hrs,  Volume= 0.020 af
Outflow = 0.23 cfs @ 12.18 hrs,  Volume= 0.020 af,  Atten= 5%,  Lag= 1.6 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.11 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.14 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 12 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 0.59'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.50 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 165.0'   Slope= 0.0091 '/'
Inlet Invert= 116.00',  Outlet Invert= 114.50'
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Reach DCB3: TO DMH#2
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Inflow Area=0.128 ac
Avg. Flow Depth=0.18'

Max Vel=3.11 fps
8.0"

Round Pipe
n=0.010
L=165.0'

S=0.0091 '/'
Capacity=1.50 cfs

0.24 cfs

0.23 cfs
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Summary for Reach DMH1: TO RAIN GARDEN

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.12' @ 12.20 hrs
[62] Hint: Exceeded Reach DMH2 OUTLET depth by 0.18' @ 12.10 hrs

Inflow Area = 0.728 ac, 7.71% Impervious,  Inflow Depth = 1.84"    for  2-Year event
Inflow = 1.35 cfs @ 12.13 hrs,  Volume= 0.111 af
Outflow = 1.34 cfs @ 12.14 hrs,  Volume= 0.111 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Pond RG1 : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.66 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.67 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 25 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.36' , Surface Width= 1.13'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 7.59 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 85.0'   Slope= 0.0099 '/'
Inlet Invert= 110.54',  Outlet Invert= 109.70'
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Reach DMH1: TO RAIN GARDEN
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Inflow Area=0.728 ac
Avg. Flow Depth=0.36'

Max Vel=4.66 fps
15.0"

Round Pipe
n=0.011
L=85.0'

S=0.0099 '/'
Capacity=7.59 cfs

1.35 cfs

1.34 cfs
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Summary for Reach DMH2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB2 outlet invert by 0.11' @ 12.15 hrs
[61] Hint: Exceeded Reach DCB3 outlet invert by 0.11' @ 12.15 hrs

Inflow Area = 0.289 ac, 10.35% Impervious,  Inflow Depth = 1.81"    for  2-Year event
Inflow = 0.51 cfs @ 12.14 hrs,  Volume= 0.044 af
Outflow = 0.50 cfs @ 12.16 hrs,  Volume= 0.044 af,  Atten= 3%,  Lag= 1.2 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.18 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.52 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 23 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.82'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.15 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 187.0'   Slope= 0.0209 '/'
Inlet Invert= 114.40',  Outlet Invert= 110.50'
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Reach DMH2: TO DMH#1
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Inflow Area=0.289 ac
Avg. Flow Depth=0.21'
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Round Pipe
n=0.013
L=187.0'

S=0.0209 '/'
Capacity=5.15 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 4.12% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 5.70 cfs @ 12.22 hrs,  Volume= 0.823 af
Outflow = 5.70 cfs @ 12.22 hrs,  Volume= 0.823 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH
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Summary for Reach OL1: OVERLAND TO WETLAND

[79] Warning: Submerged Pond RG1 Primary device # 5 OUTLET by 0.13'

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 1.67"    for  2-Year event
Inflow = 0.64 cfs @ 12.37 hrs,  Volume= 0.168 af
Outflow = 0.63 cfs @ 12.51 hrs,  Volume= 0.168 af,  Atten= 2%,  Lag= 8.5 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.23 fps,  Min. Travel Time= 4.4 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 10.8 min

Peak Storage= 165 cf @ 12.43 hrs
Average Depth at Peak Storage= 0.13' , Surface Width= 22.54'
Bank-Full Depth= 1.00'  Flow Area= 30.0 sf,  Capacity= 23.52 cfs

20.00'  x  1.00'  deep channel,  n= 0.400  Sheet flow: Woods+light brush
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 61.0'   Slope= 0.0656 '/'
Inlet Invert= 106.00',  Outlet Invert= 102.00'

‡
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Reach OL1: OVERLAND TO WETLAND
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Summary for Pond RG1: TO DP#1

[44] Hint: Outlet device #2 is below defined storage
[61] Hint: Exceeded Reach DMH1 outlet invert by 0.04' @ 12.35 hrs

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 1.67"    for  2-Year event
Inflow = 2.07 cfs @ 12.14 hrs,  Volume= 0.168 af
Outflow = 0.64 cfs @ 12.37 hrs,  Volume= 0.168 af,  Atten= 69%,  Lag= 13.9 min
Primary = 0.64 cfs @ 12.37 hrs,  Volume= 0.168 af
     Routed to Reach OL1 : OVERLAND TO WETLAND
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach OL1 : OVERLAND TO WETLAND

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 109.74' @ 12.37 hrs   Surf.Area= 3,249 sf   Storage= 1,878 cf

Plug-Flow detention time= 57.8 min calculated for 0.168 af (100% of inflow)
Center-of-Mass det. time= 57.8 min ( 910.0 - 852.2 )

Volume Invert Avail.Storage Storage Description
#1 109.00' 17,787 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

109.00 1,833 0 0
110.00 3,749 2,791 2,791
112.00 5,396 9,145 11,936
113.00 6,305 5,851 17,787

Device Routing     Invert Outlet Devices
#1 Secondary 112.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 106.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 109.50' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   Limited to weir flow at low heads   
#4 Device 5 110.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   2 End Contraction(s)   0.5' Crest Height   
#5 Primary 106.40' 12.0"  Round Culvert   L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 106.40' / 106.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.63 cfs @ 12.37 hrs  HW=109.74'   (Free Discharge)
5=Culvert  (Passes 0.63 cfs of 5.03 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Orifice/Grate  (Orifice Controls 0.46 cfs @ 1.66 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=109.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG1: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=20,880 sf   15.57% Impervious   Runoff Depth=2.70"Subcatchment P100: TO RAIN GARDEN
   Flow Length=290'   Tc=6.0 min   CN=81   Runoff=1.39 cfs  0.108 af

Runoff Area=7,003 sf   5.65% Impervious   Runoff Depth=3.17"Subcatchment P101: TO DCB#2
   Flow Length=173'   Tc=5.3 min   CN=86   Runoff=0.54 cfs  0.042 af

Runoff Area=19,100 sf   5.97% Impervious   Runoff Depth=3.27"Subcatchment p102: (new Subcat)
   Flow Length=272'   Tc=5.0 min   CN=87   Runoff=1.55 cfs  0.119 af

Runoff Area=5,597 sf   16.22% Impervious   Runoff Depth=3.27"Subcatchment p103: TO DCB#3
   Flow Length=143'   Tc=8.3 min   CN=87   Runoff=0.41 cfs  0.035 af

Runoff Area=216,407 sf   4.99% Impervious   Runoff Depth=2.27"Subcatchment P11A: OVERLAND TO DP#1
   Flow Length=307'   Tc=12.2 min   CN=76   Runoff=9.83 cfs  0.942 af

Runoff Area=131,668 sf   0.00% Impervious   Runoff Depth=1.80"Subcatchment P12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=3.42 cfs  0.454 af

Avg. Flow Depth=0.64'   Max Vel=2.69 fps   Inflow=3.42 cfs  0.454 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=3.42 cfs  0.454 af

Avg. Flow Depth=0.41'   Max Vel=5.04 fps   Inflow=1.55 cfs  0.119 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.010   L=34.0'   S=0.0088 '/'   Capacity=4.35 cfs   Outflow=1.52 cfs  0.119 af

Avg. Flow Depth=0.17'   Max Vel=7.75 fps   Inflow=0.54 cfs  0.042 afReach DCB2: TO DMH#2
8.0"  Round Pipe   n=0.010   L=5.0'   S=0.0600 '/'   Capacity=3.85 cfs   Outflow=0.54 cfs  0.042 af

Avg. Flow Depth=0.24'   Max Vel=3.63 fps   Inflow=0.41 cfs  0.035 afReach DCB3: TO DMH#2
8.0"  Round Pipe   n=0.010   L=165.0'   S=0.0091 '/'   Capacity=1.50 cfs   Outflow=0.39 cfs  0.035 af

Avg. Flow Depth=0.48'   Max Vel=5.44 fps   Inflow=2.36 cfs  0.197 afReach DMH1: TO RAIN GARDEN
15.0"  Round Pipe   n=0.011   L=85.0'   S=0.0099 '/'   Capacity=7.59 cfs   Outflow=2.35 cfs  0.197 af

Avg. Flow Depth=0.28'   Max Vel=4.92 fps   Inflow=0.90 cfs  0.077 afReach DMH2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=187.0'   S=0.0209 '/'   Capacity=5.15 cfs   Outflow=0.88 cfs  0.077 af

   Inflow=13.45 cfs  1.700 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=13.45 cfs  1.700 af

Avg. Flow Depth=0.23'   Max Vel=0.34 fps   Inflow=1.78 cfs  0.305 afReach OL1: OVERLAND TO WETLAND
n=0.400   L=61.0'   S=0.0656 '/'   Capacity=23.52 cfs   Outflow=1.76 cfs  0.305 af

Peak Elev=110.07'  Storage=3,070 cf   Inflow=3.73 cfs  0.305 afPond RG1: TO DP#1
   Primary=1.78 cfs  0.305 af   Secondary=0.00 cfs  0.000 af   Outflow=1.78 cfs  0.305 af

Total Runoff Area = 9.198 ac   Runoff Volume = 1.700 af   Average Runoff Depth = 2.22"
95.88% Pervious = 8.819 ac     4.12% Impervious = 0.379 ac
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Summary for Subcatchment P100: TO RAIN GARDEN

Runoff = 1.39 cfs @ 12.13 hrs,  Volume= 0.108 af,  Depth= 2.70"
     Routed to Pond RG1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
13,576 74 >75% Grass cover, Good, HSG C

161 70 Woods, Good, HSG C
3,252 98 Paved parking, HSG C
2,891 96 Gravel surface, HSG C
1,000 89 Gravel roads, HSG C

20,880 81 Weighted Average
17,628 84.43% Pervious Area
3,252 15.57% Impervious Area

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

3.3 15 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.2 29 0.3330 0.40 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.1 6 0.0300 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 113 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 81 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 46 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.0 290 Total
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Subcatchment P100: TO RAIN GARDEN
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Runoff Volume=0.108 af
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Flow Length=290'
Tc=6.0 min

CN=81
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Summary for Subcatchment P101: TO DCB#2

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

Runoff = 0.54 cfs @ 12.12 hrs,  Volume= 0.042 af,  Depth= 3.17"
     Routed to Reach DCB2 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
1,719 74 >75% Grass cover, Good, HSG C

715 70 Woods, Good, HSG C
396 98 Paved parking, HSG C

2,020 96 Gravel surface, HSG C
2,153 89 Gravel roads, HSG C
7,003 86 Weighted Average
6,607 94.35% Pervious Area

396 5.65% Impervious Area

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

3.5 16 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 14 0.0300 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 123 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.3 173 Total
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Subcatchment P101: TO DCB#2
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Runoff Area=7,003 sf
Runoff Volume=0.042 af

Runoff Depth=3.17"
Flow Length=173'
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CN=86
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Summary for Subcatchment p102: (new Subcat)

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

Runoff = 1.55 cfs @ 12.11 hrs,  Volume= 0.119 af,  Depth= 3.27"
     Routed to Reach DCB1 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
5,623 74 >75% Grass cover, Good, HSG C

528 70 Woods, Good, HSG C
1,140 98 Paved parking, HSG C
7,733 96 Gravel surface, HSG C
4,076 89 Gravel roads, HSG C

19,100 87 Weighted Average
17,960 94.03% Pervious Area
1,140 5.97% Impervious Area

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

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 30 0.0250 1.14 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.6 222 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.9 272 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p102: (new Subcat)
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Runoff Area=19,100 sf

Runoff Volume=0.119 af
Runoff Depth=3.27"

Flow Length=272'
Tc=5.0 min

CN=87

1.55 cfs
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Summary for Subcatchment p103: TO DCB#3

Runoff = 0.41 cfs @ 12.15 hrs,  Volume= 0.035 af,  Depth= 3.27"
     Routed to Reach DCB3 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
1,015 74 >75% Grass cover, Good, HSG C

855 70 Woods, Good, HSG C
908 98 Paved parking, HSG C

1,653 96 Gravel surface, HSG C
1,166 89 Gravel roads, HSG C
5,597 87 Weighted Average
4,689 83.78% Pervious Area

908 16.22% Impervious Area

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

7.2 40 0.0540 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.5 10 0.3300 0.32 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 93 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.3 143 Total
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Subcatchment p103: TO DCB#3
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Summary for Subcatchment P11A: OVERLAND TO DP#1

Runoff = 9.83 cfs @ 12.20 hrs,  Volume= 0.942 af,  Depth= 2.27"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
20,934 74 >75% Grass cover, Good, HSG C

150,407 70 Woods, Good, HSG C
32,655 96 Gravel surface, HSG C
10,055 98 Paved parking, HSG C
1,617 89 Gravel roads, HSG C

739 98 Paved parking, HSG C
216,407 76 Weighted Average
205,613 95.01% Pervious Area
10,794 4.99% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.0 68 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.2 27 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.1 124 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 307 Total



NRCC 24-hr D  10-Year Rainfall=4.68"3101-POST-SITE B
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 46HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Subcatchment P11A: OVERLAND TO DP#1
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NRCC 24-hr D
10-Year Rainfall=4.68"

Runoff Area=216,407 sf
Runoff Volume=0.942 af

Runoff Depth=2.27"
Flow Length=307'

Tc=12.2 min
CN=76

9.83 cfs
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Summary for Subcatchment P12: TO CULVERT

Runoff = 3.42 cfs @ 12.35 hrs,  Volume= 0.454 af,  Depth= 1.80"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.68"

Area (sf) CN Description
129,407 70 Woods, Good, HSG C

2,261 74 >75% Grass cover, Good, HSG C
131,668 70 Weighted Average
131,668 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment P12: TO CULVERT
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NRCC 24-hr D
10-Year Rainfall=4.68"

Runoff Area=131,668 sf
Runoff Volume=0.454 af

Runoff Depth=1.80"
Flow Length=805'

Tc=24.0 min
CN=70

3.42 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.023 ac, 0.00% Impervious,  Inflow Depth = 1.80"    for  10-Year event
Inflow = 3.42 cfs @ 12.35 hrs,  Volume= 0.454 af
Outflow = 3.42 cfs @ 12.36 hrs,  Volume= 0.454 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.69 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 46 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.64' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.438 ac, 5.97% Impervious,  Inflow Depth = 3.27"    for  10-Year event
Inflow = 1.55 cfs @ 12.11 hrs,  Volume= 0.119 af
Outflow = 1.52 cfs @ 12.12 hrs,  Volume= 0.119 af,  Atten= 1%,  Lag= 0.3 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.04 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.78 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 10 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.41' , Surface Width= 0.98'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.35 cfs

12.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 34.0'   Slope= 0.0088 '/'
Inlet Invert= 110.80',  Outlet Invert= 110.50'
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Reach DCB1: TO DMH#1
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Summary for Reach DCB2: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.161 ac, 5.65% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 0.54 cfs @ 12.12 hrs,  Volume= 0.042 af
Outflow = 0.54 cfs @ 12.12 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.75 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.73 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 0.58'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 3.85 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 5.0'   Slope= 0.0600 '/'
Inlet Invert= 114.80',  Outlet Invert= 114.50'
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Reach DCB2: TO DMH#2
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.128 ac, 16.22% Impervious,  Inflow Depth = 3.27"    for  10-Year event
Inflow = 0.41 cfs @ 12.15 hrs,  Volume= 0.035 af
Outflow = 0.39 cfs @ 12.17 hrs,  Volume= 0.035 af,  Atten= 5%,  Lag= 1.3 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.63 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.31 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 18 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 0.64'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.50 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 165.0'   Slope= 0.0091 '/'
Inlet Invert= 116.00',  Outlet Invert= 114.50'
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Reach DCB3: TO DMH#2
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Summary for Reach DMH1: TO RAIN GARDEN

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.14' @ 12.20 hrs
[62] Hint: Exceeded Reach DMH2 OUTLET depth by 0.24' @ 12.10 hrs

Inflow Area = 0.728 ac, 7.71% Impervious,  Inflow Depth = 3.25"    for  10-Year event
Inflow = 2.36 cfs @ 12.13 hrs,  Volume= 0.197 af
Outflow = 2.35 cfs @ 12.14 hrs,  Volume= 0.197 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Pond RG1 : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.44 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.92 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 37 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.48' , Surface Width= 1.22'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 7.59 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 85.0'   Slope= 0.0099 '/'
Inlet Invert= 110.54',  Outlet Invert= 109.70'
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Reach DMH1: TO RAIN GARDEN
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Summary for Reach DMH2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.03' @ 12.20 hrs
[61] Hint: Exceeded Reach DCB3 outlet invert by 0.18' @ 12.15 hrs

Inflow Area = 0.289 ac, 10.35% Impervious,  Inflow Depth = 3.21"    for  10-Year event
Inflow = 0.90 cfs @ 12.14 hrs,  Volume= 0.077 af
Outflow = 0.88 cfs @ 12.15 hrs,  Volume= 0.077 af,  Atten= 3%,  Lag= 1.0 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.92 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.75 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 34 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.28' , Surface Width= 0.90'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.15 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 187.0'   Slope= 0.0209 '/'
Inlet Invert= 114.40',  Outlet Invert= 110.50'
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Reach DMH2: TO DMH#1

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.289 ac
Avg. Flow Depth=0.28'

Max Vel=4.92 fps
12.0"

Round Pipe
n=0.013
L=187.0'

S=0.0209 '/'
Capacity=5.15 cfs

0.90 cfs

0.88 cfs



NRCC 24-hr D  10-Year Rainfall=4.68"3101-POST-SITE B
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 59HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 4.12% Impervious,  Inflow Depth = 2.22"    for  10-Year event
Inflow = 13.45 cfs @ 12.23 hrs,  Volume= 1.700 af
Outflow = 13.45 cfs @ 12.23 hrs,  Volume= 1.700 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH
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Summary for Reach OL1: OVERLAND TO WETLAND

[79] Warning: Submerged Pond RG1 Primary device # 5 OUTLET by 0.23'

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 3.03"    for  10-Year event
Inflow = 1.78 cfs @ 12.27 hrs,  Volume= 0.305 af
Outflow = 1.76 cfs @ 12.36 hrs,  Volume= 0.305 af,  Atten= 1%,  Lag= 5.6 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.34 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 9.2 min

Peak Storage= 318 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 24.67'
Bank-Full Depth= 1.00'  Flow Area= 30.0 sf,  Capacity= 23.52 cfs

20.00'  x  1.00'  deep channel,  n= 0.400  Sheet flow: Woods+light brush
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 61.0'   Slope= 0.0656 '/'
Inlet Invert= 106.00',  Outlet Invert= 102.00'

‡
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Reach OL1: OVERLAND TO WETLAND
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Summary for Pond RG1: TO DP#1

[44] Hint: Outlet device #2 is below defined storage
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.08' @ 12.35 hrs

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 3.03"    for  10-Year event
Inflow = 3.73 cfs @ 12.13 hrs,  Volume= 0.305 af
Outflow = 1.78 cfs @ 12.27 hrs,  Volume= 0.305 af,  Atten= 52%,  Lag= 7.9 min
Primary = 1.78 cfs @ 12.27 hrs,  Volume= 0.305 af
     Routed to Reach OL1 : OVERLAND TO WETLAND
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach OL1 : OVERLAND TO WETLAND

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 110.07' @ 12.27 hrs   Surf.Area= 3,810 sf   Storage= 3,070 cf

Plug-Flow detention time= 53.1 min calculated for 0.305 af (100% of inflow)
Center-of-Mass det. time= 53.0 min ( 883.2 - 830.3 )

Volume Invert Avail.Storage Storage Description
#1 109.00' 17,787 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

109.00 1,833 0 0
110.00 3,749 2,791 2,791
112.00 5,396 9,145 11,936
113.00 6,305 5,851 17,787

Device Routing     Invert Outlet Devices
#1 Secondary 112.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 106.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 109.50' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   Limited to weir flow at low heads   
#4 Device 5 110.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   2 End Contraction(s)   0.5' Crest Height   
#5 Primary 106.40' 12.0"  Round Culvert   L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 106.40' / 106.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.78 cfs @ 12.27 hrs  HW=110.07'   (Free Discharge)
5=Culvert  (Passes 1.78 cfs of 5.32 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Orifice/Grate  (Orifice Controls 1.61 cfs @ 2.73 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=109.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG1: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=20,880 sf   15.57% Impervious   Runoff Depth=3.77"Subcatchment P100: TO RAIN GARDEN
   Flow Length=290'   Tc=6.0 min   CN=81   Runoff=1.92 cfs  0.151 af

Runoff Area=7,003 sf   5.65% Impervious   Runoff Depth=4.30"Subcatchment P101: TO DCB#2
   Flow Length=173'   Tc=5.3 min   CN=86   Runoff=0.73 cfs  0.058 af

Runoff Area=19,100 sf   5.97% Impervious   Runoff Depth=4.40"Subcatchment p102: (new Subcat)
   Flow Length=272'   Tc=5.0 min   CN=87   Runoff=2.05 cfs  0.161 af

Runoff Area=5,597 sf   16.22% Impervious   Runoff Depth=4.40"Subcatchment p103: TO DCB#3
   Flow Length=143'   Tc=8.3 min   CN=87   Runoff=0.54 cfs  0.047 af

Runoff Area=216,407 sf   4.99% Impervious   Runoff Depth=3.28"Subcatchment P11A: OVERLAND TO DP#1
   Flow Length=307'   Tc=12.2 min   CN=76   Runoff=14.17 cfs  1.357 af

Runoff Area=131,668 sf   0.00% Impervious   Runoff Depth=2.71"Subcatchment P12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=5.25 cfs  0.683 af

Avg. Flow Depth=0.87'   Max Vel=3.03 fps   Inflow=5.25 cfs  0.683 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=5.24 cfs  0.683 af

Avg. Flow Depth=0.48'   Max Vel=5.43 fps   Inflow=2.05 cfs  0.161 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.010   L=34.0'   S=0.0088 '/'   Capacity=4.35 cfs   Outflow=2.02 cfs  0.161 af

Avg. Flow Depth=0.20'   Max Vel=8.42 fps   Inflow=0.73 cfs  0.058 afReach DCB2: TO DMH#2
8.0"  Round Pipe   n=0.010   L=5.0'   S=0.0600 '/'   Capacity=3.85 cfs   Outflow=0.73 cfs  0.058 af

Avg. Flow Depth=0.28'   Max Vel=3.93 fps   Inflow=0.54 cfs  0.047 afReach DCB3: TO DMH#2
8.0"  Round Pipe   n=0.010   L=165.0'   S=0.0091 '/'   Capacity=1.50 cfs   Outflow=0.52 cfs  0.047 af

Avg. Flow Depth=0.56'   Max Vel=5.87 fps   Inflow=3.15 cfs  0.266 afReach DMH1: TO RAIN GARDEN
15.0"  Round Pipe   n=0.011   L=85.0'   S=0.0099 '/'   Capacity=7.59 cfs   Outflow=3.13 cfs  0.266 af

Avg. Flow Depth=0.33'   Max Vel=5.34 fps   Inflow=1.20 cfs  0.105 afReach DMH2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=187.0'   S=0.0209 '/'   Capacity=5.15 cfs   Outflow=1.17 cfs  0.105 af

   Inflow=19.92 cfs  2.456 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=19.92 cfs  2.456 af

Avg. Flow Depth=0.27'   Max Vel=0.37 fps   Inflow=2.33 cfs  0.416 afReach OL1: OVERLAND TO WETLAND
n=0.400   L=61.0'   S=0.0656 '/'   Capacity=23.52 cfs   Outflow=2.31 cfs  0.416 af

Peak Elev=110.33'  Storage=4,073 cf   Inflow=5.05 cfs  0.416 afPond RG1: TO DP#1
   Primary=2.33 cfs  0.416 af   Secondary=0.00 cfs  0.000 af   Outflow=2.33 cfs  0.416 af

Total Runoff Area = 9.198 ac   Runoff Volume = 2.456 af   Average Runoff Depth = 3.20"
95.88% Pervious = 8.819 ac     4.12% Impervious = 0.379 ac
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Summary for Subcatchment P100: TO RAIN GARDEN

Runoff = 1.92 cfs @ 12.13 hrs,  Volume= 0.151 af,  Depth= 3.77"
     Routed to Pond RG1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
13,576 74 >75% Grass cover, Good, HSG C

161 70 Woods, Good, HSG C
3,252 98 Paved parking, HSG C
2,891 96 Gravel surface, HSG C
1,000 89 Gravel roads, HSG C

20,880 81 Weighted Average
17,628 84.43% Pervious Area
3,252 15.57% Impervious Area

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

3.3 15 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.2 29 0.3330 0.40 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.1 6 0.0300 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 113 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 81 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 46 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.0 290 Total
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Subcatchment P100: TO RAIN GARDEN

Runoff
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NRCC 24-hr D
25-Year Rainfall=5.88"
Runoff Area=20,880 sf

Runoff Volume=0.151 af
Runoff Depth=3.77"

Flow Length=290'
Tc=6.0 min

CN=81

1.92 cfs
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Summary for Subcatchment P101: TO DCB#2

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

Runoff = 0.73 cfs @ 12.12 hrs,  Volume= 0.058 af,  Depth= 4.30"
     Routed to Reach DCB2 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
1,719 74 >75% Grass cover, Good, HSG C

715 70 Woods, Good, HSG C
396 98 Paved parking, HSG C

2,020 96 Gravel surface, HSG C
2,153 89 Gravel roads, HSG C
7,003 86 Weighted Average
6,607 94.35% Pervious Area

396 5.65% Impervious Area

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

3.5 16 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 14 0.0300 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 123 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.3 173 Total
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Subcatchment P101: TO DCB#2
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=7,003 sf
Runoff Volume=0.058 af

Runoff Depth=4.30"
Flow Length=173'

Tc=5.3 min
CN=86

0.73 cfs
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Summary for Subcatchment p102: (new Subcat)

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

Runoff = 2.05 cfs @ 12.11 hrs,  Volume= 0.161 af,  Depth= 4.40"
     Routed to Reach DCB1 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
5,623 74 >75% Grass cover, Good, HSG C

528 70 Woods, Good, HSG C
1,140 98 Paved parking, HSG C
7,733 96 Gravel surface, HSG C
4,076 89 Gravel roads, HSG C

19,100 87 Weighted Average
17,960 94.03% Pervious Area
1,140 5.97% Impervious Area

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

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 30 0.0250 1.14 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.6 222 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.9 272 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p102: (new Subcat)

Runoff
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NRCC 24-hr D
25-Year Rainfall=5.88"
Runoff Area=19,100 sf

Runoff Volume=0.161 af
Runoff Depth=4.40"

Flow Length=272'
Tc=5.0 min

CN=87

2.05 cfs
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Summary for Subcatchment p103: TO DCB#3

Runoff = 0.54 cfs @ 12.15 hrs,  Volume= 0.047 af,  Depth= 4.40"
     Routed to Reach DCB3 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
1,015 74 >75% Grass cover, Good, HSG C

855 70 Woods, Good, HSG C
908 98 Paved parking, HSG C

1,653 96 Gravel surface, HSG C
1,166 89 Gravel roads, HSG C
5,597 87 Weighted Average
4,689 83.78% Pervious Area

908 16.22% Impervious Area

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

7.2 40 0.0540 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.5 10 0.3300 0.32 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 93 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.3 143 Total
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Subcatchment p103: TO DCB#3
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=5,597 sf
Runoff Volume=0.047 af

Runoff Depth=4.40"
Flow Length=143'

Tc=8.3 min
CN=87

0.54 cfs
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Summary for Subcatchment P11A: OVERLAND TO DP#1

Runoff = 14.17 cfs @ 12.20 hrs,  Volume= 1.357 af,  Depth= 3.28"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
20,934 74 >75% Grass cover, Good, HSG C

150,407 70 Woods, Good, HSG C
32,655 96 Gravel surface, HSG C
10,055 98 Paved parking, HSG C
1,617 89 Gravel roads, HSG C

739 98 Paved parking, HSG C
216,407 76 Weighted Average
205,613 95.01% Pervious Area
10,794 4.99% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.0 68 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.2 27 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.1 124 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 307 Total



NRCC 24-hr D  25-Year Rainfall=5.88"3101-POST-SITE B
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 74HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Subcatchment P11A: OVERLAND TO DP#1
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=216,407 sf
Runoff Volume=1.357 af

Runoff Depth=3.28"
Flow Length=307'

Tc=12.2 min
CN=76

14.17 cfs
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Summary for Subcatchment P12: TO CULVERT

Runoff = 5.25 cfs @ 12.35 hrs,  Volume= 0.683 af,  Depth= 2.71"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=5.88"

Area (sf) CN Description
129,407 70 Woods, Good, HSG C

2,261 74 >75% Grass cover, Good, HSG C
131,668 70 Weighted Average
131,668 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment P12: TO CULVERT
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NRCC 24-hr D
25-Year Rainfall=5.88"

Runoff Area=131,668 sf
Runoff Volume=0.683 af

Runoff Depth=2.71"
Flow Length=805'

Tc=24.0 min
CN=70

5.25 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.023 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  25-Year event
Inflow = 5.25 cfs @ 12.35 hrs,  Volume= 0.683 af
Outflow = 5.24 cfs @ 12.36 hrs,  Volume= 0.683 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.03 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 62 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.87' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
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Inflow Area=3.023 ac
Avg. Flow Depth=0.87'

Max Vel=3.03 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

5.25 cfs

5.24 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.438 ac, 5.97% Impervious,  Inflow Depth = 4.40"    for  25-Year event
Inflow = 2.05 cfs @ 12.11 hrs,  Volume= 0.161 af
Outflow = 2.02 cfs @ 12.12 hrs,  Volume= 0.161 af,  Atten= 1%,  Lag= 0.2 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.43 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.93 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 13 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.48' , Surface Width= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.35 cfs

12.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 34.0'   Slope= 0.0088 '/'
Inlet Invert= 110.80',  Outlet Invert= 110.50'
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Reach DCB1: TO DMH#1
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Inflow Area=0.438 ac
Avg. Flow Depth=0.48'

Max Vel=5.43 fps
12.0"

Round Pipe
n=0.010
L=34.0'

S=0.0088 '/'
Capacity=4.35 cfs

2.05 cfs

2.02 cfs
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Summary for Reach DCB2: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.161 ac, 5.65% Impervious,  Inflow Depth = 4.30"    for  25-Year event
Inflow = 0.73 cfs @ 12.12 hrs,  Volume= 0.058 af
Outflow = 0.73 cfs @ 12.12 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.42 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.95 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.20' , Surface Width= 0.61'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 3.85 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 5.0'   Slope= 0.0600 '/'
Inlet Invert= 114.80',  Outlet Invert= 114.50'
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Reach DCB2: TO DMH#2
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Inflow Area=0.161 ac
Avg. Flow Depth=0.20'

Max Vel=8.42 fps
8.0"

Round Pipe
n=0.010

L=5.0'
S=0.0600 '/'

Capacity=3.85 cfs

0.73 cfs

0.73 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.128 ac, 16.22% Impervious,  Inflow Depth = 4.40"    for  25-Year event
Inflow = 0.54 cfs @ 12.15 hrs,  Volume= 0.047 af
Outflow = 0.52 cfs @ 12.17 hrs,  Volume= 0.047 af,  Atten= 5%,  Lag= 1.2 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.93 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.41 fps,  Avg. Travel Time= 1.9 min

Peak Storage= 23 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.28' , Surface Width= 0.66'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.50 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 165.0'   Slope= 0.0091 '/'
Inlet Invert= 116.00',  Outlet Invert= 114.50'
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Reach DCB3: TO DMH#2
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Inflow Area=0.128 ac
Avg. Flow Depth=0.28'

Max Vel=3.93 fps
8.0"

Round Pipe
n=0.010
L=165.0'

S=0.0091 '/'
Capacity=1.50 cfs

0.54 cfs

0.52 cfs
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Summary for Reach DMH1: TO RAIN GARDEN

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.16' @ 12.20 hrs
[62] Hint: Exceeded Reach DMH2 OUTLET depth by 0.27' @ 12.10 hrs

Inflow Area = 0.728 ac, 7.71% Impervious,  Inflow Depth = 4.38"    for  25-Year event
Inflow = 3.15 cfs @ 12.13 hrs,  Volume= 0.266 af
Outflow = 3.13 cfs @ 12.14 hrs,  Volume= 0.266 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Pond RG1 : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.87 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.08 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 46 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.56' , Surface Width= 1.24'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 7.59 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 85.0'   Slope= 0.0099 '/'
Inlet Invert= 110.54',  Outlet Invert= 109.70'
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Reach DMH1: TO RAIN GARDEN
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Inflow Area=0.728 ac
Avg. Flow Depth=0.56'

Max Vel=5.87 fps
15.0"

Round Pipe
n=0.011
L=85.0'

S=0.0099 '/'
Capacity=7.59 cfs

3.15 cfs

3.13 cfs
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Summary for Reach DMH2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.05' @ 12.20 hrs
[61] Hint: Exceeded Reach DCB3 outlet invert by 0.23' @ 12.15 hrs

Inflow Area = 0.289 ac, 10.35% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 1.20 cfs @ 12.14 hrs,  Volume= 0.105 af
Outflow = 1.17 cfs @ 12.15 hrs,  Volume= 0.105 af,  Atten= 2%,  Lag= 0.9 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.34 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.89 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 42 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.33' , Surface Width= 0.94'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.15 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 187.0'   Slope= 0.0209 '/'
Inlet Invert= 114.40',  Outlet Invert= 110.50'
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Reach DMH2: TO DMH#1
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Inflow Area=0.289 ac
Avg. Flow Depth=0.33'

Max Vel=5.34 fps
12.0"

Round Pipe
n=0.013
L=187.0'

S=0.0209 '/'
Capacity=5.15 cfs

1.20 cfs

1.17 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 4.12% Impervious,  Inflow Depth = 3.20"    for  25-Year event
Inflow = 19.92 cfs @ 12.22 hrs,  Volume= 2.456 af
Outflow = 19.92 cfs @ 12.22 hrs,  Volume= 2.456 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH
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Summary for Reach OL1: OVERLAND TO WETLAND

[79] Warning: Submerged Pond RG1 Primary device # 5 OUTLET by 0.27'

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 4.14"    for  25-Year event
Inflow = 2.33 cfs @ 12.27 hrs,  Volume= 0.416 af
Outflow = 2.31 cfs @ 12.35 hrs,  Volume= 0.416 af,  Atten= 1%,  Lag= 5.1 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.37 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 0.12 fps,  Avg. Travel Time= 8.4 min

Peak Storage= 380 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.27' , Surface Width= 25.48'
Bank-Full Depth= 1.00'  Flow Area= 30.0 sf,  Capacity= 23.52 cfs

20.00'  x  1.00'  deep channel,  n= 0.400  Sheet flow: Woods+light brush
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 61.0'   Slope= 0.0656 '/'
Inlet Invert= 106.00',  Outlet Invert= 102.00'

‡
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Reach OL1: OVERLAND TO WETLAND
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Inflow Area=1.207 ac
Avg. Flow Depth=0.27'

Max Vel=0.37 fps
n=0.400
L=61.0'

S=0.0656 '/'
Capacity=23.52 cfs

2.33 cfs

2.31 cfs
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Summary for Pond RG1: TO DP#1

[44] Hint: Outlet device #2 is below defined storage
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.30' @ 12.35 hrs

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 4.14"    for  25-Year event
Inflow = 5.05 cfs @ 12.13 hrs,  Volume= 0.416 af
Outflow = 2.33 cfs @ 12.27 hrs,  Volume= 0.416 af,  Atten= 54%,  Lag= 8.1 min
Primary = 2.33 cfs @ 12.27 hrs,  Volume= 0.416 af
     Routed to Reach OL1 : OVERLAND TO WETLAND
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach OL1 : OVERLAND TO WETLAND

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 110.33' @ 12.27 hrs   Surf.Area= 4,021 sf   Storage= 4,073 cf

Plug-Flow detention time= 52.7 min calculated for 0.416 af (100% of inflow)
Center-of-Mass det. time= 52.5 min ( 871.4 - 818.9 )

Volume Invert Avail.Storage Storage Description
#1 109.00' 17,787 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

109.00 1,833 0 0
110.00 3,749 2,791 2,791
112.00 5,396 9,145 11,936
113.00 6,305 5,851 17,787

Device Routing     Invert Outlet Devices
#1 Secondary 112.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 106.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 109.50' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   Limited to weir flow at low heads   
#4 Device 5 110.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   2 End Contraction(s)   0.5' Crest Height   
#5 Primary 106.40' 12.0"  Round Culvert   L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 106.40' / 106.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.32 cfs @ 12.27 hrs  HW=110.33'   (Free Discharge)
5=Culvert  (Passes 2.32 cfs of 5.53 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Orifice/Grate  (Orifice Controls 2.15 cfs @ 3.65 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=109.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG1: TO DP#1
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Inflow Area=1.207 ac
Peak Elev=110.33'

Storage=4,073 cf

5.05 cfs

2.33 cfs

2.33 cfs

0.00 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=20,880 sf   15.57% Impervious   Runoff Depth=6.06"Subcatchment P100: TO RAIN GARDEN
   Flow Length=290'   Tc=6.0 min   CN=81   Runoff=3.01 cfs  0.242 af

Runoff Area=7,003 sf   5.65% Impervious   Runoff Depth=6.66"Subcatchment P101: TO DCB#2
   Flow Length=173'   Tc=5.3 min   CN=86   Runoff=1.10 cfs  0.089 af

Runoff Area=19,100 sf   5.97% Impervious   Runoff Depth=6.78"Subcatchment p102: (new Subcat)
   Flow Length=272'   Tc=5.0 min   CN=87   Runoff=3.08 cfs  0.248 af

Runoff Area=5,597 sf   16.22% Impervious   Runoff Depth=6.78"Subcatchment p103: TO DCB#3
   Flow Length=143'   Tc=8.3 min   CN=87   Runoff=0.82 cfs  0.073 af

Runoff Area=216,407 sf   4.99% Impervious   Runoff Depth=5.47"Subcatchment P11A: OVERLAND TO DP#1
   Flow Length=307'   Tc=12.2 min   CN=76   Runoff=23.39 cfs  2.264 af

Runoff Area=131,668 sf   0.00% Impervious   Runoff Depth=4.76"Subcatchment P12: TO CULVERT
   Flow Length=805'   Tc=24.0 min   CN=70   Runoff=9.28 cfs  1.198 af

Avg. Flow Depth=1.33'   Max Vel=3.48 fps   Inflow=9.28 cfs  1.198 afReach CUL1: TO DP#1
n=0.025   L=36.0'   S=0.0072 '/'   Capacity=15.42 cfs   Outflow=9.26 cfs  1.198 af

Avg. Flow Depth=0.62'   Max Vel=5.98 fps   Inflow=3.08 cfs  0.248 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.010   L=34.0'   S=0.0088 '/'   Capacity=4.35 cfs   Outflow=3.04 cfs  0.248 af

Avg. Flow Depth=0.24'   Max Vel=9.46 fps   Inflow=1.10 cfs  0.089 afReach DCB2: TO DMH#2
8.0"  Round Pipe   n=0.010   L=5.0'   S=0.0600 '/'   Capacity=3.85 cfs   Outflow=1.10 cfs  0.089 af

Avg. Flow Depth=0.35'   Max Vel=4.37 fps   Inflow=0.82 cfs  0.073 afReach DCB3: TO DMH#2
8.0"  Round Pipe   n=0.010   L=165.0'   S=0.0091 '/'   Capacity=1.50 cfs   Outflow=0.78 cfs  0.073 af

Avg. Flow Depth=0.72'   Max Vel=6.50 fps   Inflow=4.75 cfs  0.410 afReach DMH1: TO RAIN GARDEN
15.0"  Round Pipe   n=0.011   L=85.0'   S=0.0099 '/'   Capacity=7.59 cfs   Outflow=4.73 cfs  0.410 af

Avg. Flow Depth=0.41'   Max Vel=5.98 fps   Inflow=1.82 cfs  0.162 afReach DMH2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=187.0'   S=0.0209 '/'   Capacity=5.15 cfs   Outflow=1.78 cfs  0.162 af

   Inflow=33.77 cfs  4.114 afReach DP#1A: WETLAND SERIES 1(SOUTH
   Outflow=33.77 cfs  4.114 af

Avg. Flow Depth=0.42'   Max Vel=0.48 fps   Inflow=4.94 cfs  0.652 afReach OL1: OVERLAND TO WETLAND
n=0.400   L=61.0'   S=0.0656 '/'   Capacity=23.52 cfs   Outflow=4.65 cfs  0.652 af

Peak Elev=110.69'  Storage=5,575 cf   Inflow=7.74 cfs  0.652 afPond RG1: TO DP#1
   Primary=4.94 cfs  0.652 af   Secondary=0.00 cfs  0.000 af   Outflow=4.94 cfs  0.652 af

Total Runoff Area = 9.198 ac   Runoff Volume = 4.114 af   Average Runoff Depth = 5.37"
95.88% Pervious = 8.819 ac     4.12% Impervious = 0.379 ac



NRCC 24-hr D  100-Year Rainfall=8.34"3101-POST-SITE B
  Printed  4/12/2023Prepared by Hannigan Engineering Inc

Page 93HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment P100: TO RAIN GARDEN

Runoff = 3.01 cfs @ 12.13 hrs,  Volume= 0.242 af,  Depth= 6.06"
     Routed to Pond RG1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
13,576 74 >75% Grass cover, Good, HSG C

161 70 Woods, Good, HSG C
3,252 98 Paved parking, HSG C
2,891 96 Gravel surface, HSG C
1,000 89 Gravel roads, HSG C

20,880 81 Weighted Average
17,628 84.43% Pervious Area
3,252 15.57% Impervious Area

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

3.3 15 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.2 29 0.3330 0.40 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.1 6 0.0300 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 113 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 81 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 46 0.1000 5.09 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.0 290 Total
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Subcatchment P100: TO RAIN GARDEN
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=20,880 sf

Runoff Volume=0.242 af
Runoff Depth=6.06"

Flow Length=290'
Tc=6.0 min

CN=81

3.01 cfs
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Summary for Subcatchment P101: TO DCB#2

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

Runoff = 1.10 cfs @ 12.12 hrs,  Volume= 0.089 af,  Depth= 6.66"
     Routed to Reach DCB2 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
1,719 74 >75% Grass cover, Good, HSG C

715 70 Woods, Good, HSG C
396 98 Paved parking, HSG C

2,020 96 Gravel surface, HSG C
2,153 89 Gravel roads, HSG C
7,003 86 Weighted Average
6,607 94.35% Pervious Area

396 5.65% Impervious Area

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

3.5 16 0.0530 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 14 0.0300 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.7 123 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.3 173 Total
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Subcatchment P101: TO DCB#2
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NRCC 24-hr D
100-Year Rainfall=8.34"

Runoff Area=7,003 sf
Runoff Volume=0.089 af

Runoff Depth=6.66"
Flow Length=173'

Tc=5.3 min
CN=86

1.10 cfs
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Summary for Subcatchment p102: (new Subcat)

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

Runoff = 3.08 cfs @ 12.11 hrs,  Volume= 0.248 af,  Depth= 6.78"
     Routed to Reach DCB1 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
5,623 74 >75% Grass cover, Good, HSG C

528 70 Woods, Good, HSG C
1,140 98 Paved parking, HSG C
7,733 96 Gravel surface, HSG C
4,076 89 Gravel roads, HSG C

19,100 87 Weighted Average
17,960 94.03% Pervious Area
1,140 5.97% Impervious Area

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

0.9 20 0.3300 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 30 0.0250 1.14 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.6 222 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.9 272 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p102: (new Subcat)
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=19,100 sf

Runoff Volume=0.248 af
Runoff Depth=6.78"

Flow Length=272'
Tc=5.0 min

CN=87

3.08 cfs
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Summary for Subcatchment p103: TO DCB#3

Runoff = 0.82 cfs @ 12.15 hrs,  Volume= 0.073 af,  Depth= 6.78"
     Routed to Reach DCB3 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
1,015 74 >75% Grass cover, Good, HSG C

855 70 Woods, Good, HSG C
908 98 Paved parking, HSG C

1,653 96 Gravel surface, HSG C
1,166 89 Gravel roads, HSG C
5,597 87 Weighted Average
4,689 83.78% Pervious Area

908 16.22% Impervious Area

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

7.2 40 0.0540 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.5 10 0.3300 0.32 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 93 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

8.3 143 Total
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Subcatchment p103: TO DCB#3
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NRCC 24-hr D
100-Year Rainfall=8.34"

Runoff Area=5,597 sf
Runoff Volume=0.073 af

Runoff Depth=6.78"
Flow Length=143'

Tc=8.3 min
CN=87

0.82 cfs
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Summary for Subcatchment P11A: OVERLAND TO DP#1

Runoff = 23.39 cfs @ 12.20 hrs,  Volume= 2.264 af,  Depth= 5.47"
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
20,934 74 >75% Grass cover, Good, HSG C

150,407 70 Woods, Good, HSG C
32,655 96 Gravel surface, HSG C
10,055 98 Paved parking, HSG C
1,617 89 Gravel roads, HSG C

739 98 Paved parking, HSG C
216,407 76 Weighted Average
205,613 95.01% Pervious Area
10,794 4.99% Impervious Area

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

8.6 50 0.0540 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.0 68 0.0540 1.16 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 38 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.2 27 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

2.1 124 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.2 307 Total
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Subcatchment P11A: OVERLAND TO DP#1
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=216,407 sf

Runoff Volume=2.264 af
Runoff Depth=5.47"

Flow Length=307'
Tc=12.2 min

CN=76

23.39 cfs
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Summary for Subcatchment P12: TO CULVERT

Runoff = 9.28 cfs @ 12.34 hrs,  Volume= 1.198 af,  Depth= 4.76"
     Routed to Reach CUL1 : TO DP#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.34"

Area (sf) CN Description
129,407 70 Woods, Good, HSG C

2,261 74 >75% Grass cover, Good, HSG C
131,668 70 Weighted Average
131,668 100.00% Pervious Area

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

8.3 50 0.0580 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.4 104 0.0580 1.20 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.3 651 0.0229 0.76 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

24.0 805 Total

Subcatchment P12: TO CULVERT

Runoff

Hydrograph
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NRCC 24-hr D
100-Year Rainfall=8.34"
Runoff Area=131,668 sf

Runoff Volume=1.198 af
Runoff Depth=4.76"

Flow Length=805'
Tc=24.0 min

CN=70

9.28 cfs
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Summary for Reach CUL1: TO DP#1

Inflow Area = 3.023 ac, 0.00% Impervious,  Inflow Depth = 4.76"    for  100-Year event
Inflow = 9.28 cfs @ 12.34 hrs,  Volume= 1.198 af
Outflow = 9.26 cfs @ 12.35 hrs,  Volume= 1.198 af,  Atten= 0%,  Lag= 0.3 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.48 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.37 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 96 cf @ 12.35 hrs
Average Depth at Peak Storage= 1.33' , Surface Width= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 4.0 sf,  Capacity= 15.42 cfs

2.00'  x  2.00'  deep channel,  n= 0.025  Rubble masonry, cemented
Length= 36.0'   Slope= 0.0072 '/'
Inlet Invert= 104.26',  Outlet Invert= 104.00'

Reach CUL1: TO DP#1

Inflow
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Hydrograph
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Inflow Area=3.023 ac
Avg. Flow Depth=1.33'

Max Vel=3.48 fps
n=0.025
L=36.0'

S=0.0072 '/'
Capacity=15.42 cfs

9.28 cfs

9.26 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.438 ac, 5.97% Impervious,  Inflow Depth = 6.78"    for  100-Year event
Inflow = 3.08 cfs @ 12.11 hrs,  Volume= 0.248 af
Outflow = 3.04 cfs @ 12.12 hrs,  Volume= 0.248 af,  Atten= 1%,  Lag= 0.2 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.98 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.18 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 17 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.62' , Surface Width= 0.97'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.35 cfs

12.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 34.0'   Slope= 0.0088 '/'
Inlet Invert= 110.80',  Outlet Invert= 110.50'
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Reach DCB1: TO DMH#1

Inflow
Outflow

Hydrograph
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Inflow Area=0.438 ac
Avg. Flow Depth=0.62'

Max Vel=5.98 fps
12.0"

Round Pipe
n=0.010
L=34.0'

S=0.0088 '/'
Capacity=4.35 cfs

3.08 cfs

3.04 cfs
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Summary for Reach DCB2: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.161 ac, 5.65% Impervious,  Inflow Depth = 6.66"    for  100-Year event
Inflow = 1.10 cfs @ 12.12 hrs,  Volume= 0.089 af
Outflow = 1.10 cfs @ 12.12 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.46 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 3.33 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 1 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 0.64'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 3.85 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 5.0'   Slope= 0.0600 '/'
Inlet Invert= 114.80',  Outlet Invert= 114.50'
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Reach DCB2: TO DMH#2

Inflow
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Inflow Area=0.161 ac
Avg. Flow Depth=0.24'

Max Vel=9.46 fps
8.0"

Round Pipe
n=0.010

L=5.0'
S=0.0600 '/'

Capacity=3.85 cfs

1.10 cfs

1.10 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.128 ac, 16.22% Impervious,  Inflow Depth = 6.78"    for  100-Year event
Inflow = 0.82 cfs @ 12.15 hrs,  Volume= 0.073 af
Outflow = 0.78 cfs @ 12.17 hrs,  Volume= 0.073 af,  Atten= 4%,  Lag= 1.0 min
     Routed to Reach DMH2 : TO DMH#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.37 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.60 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 30 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.35' , Surface Width= 0.67'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.50 cfs

8.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 165.0'   Slope= 0.0091 '/'
Inlet Invert= 116.00',  Outlet Invert= 114.50'
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Reach DCB3: TO DMH#2

Inflow
Outflow

Hydrograph
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Inflow Area=0.128 ac
Avg. Flow Depth=0.35'

Max Vel=4.37 fps
8.0"

Round Pipe
n=0.010
L=165.0'

S=0.0091 '/'
Capacity=1.50 cfs

0.82 cfs

0.78 cfs
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Summary for Reach DMH1: TO RAIN GARDEN

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.19' @ 12.20 hrs
[62] Hint: Exceeded Reach DMH2 OUTLET depth by 0.34' @ 12.10 hrs

Inflow Area = 0.728 ac, 7.71% Impervious,  Inflow Depth = 6.75"    for  100-Year event
Inflow = 4.75 cfs @ 12.13 hrs,  Volume= 0.410 af
Outflow = 4.73 cfs @ 12.13 hrs,  Volume= 0.410 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Pond RG1 : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.50 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.35 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 62 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.72' , Surface Width= 1.24'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 7.59 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 85.0'   Slope= 0.0099 '/'
Inlet Invert= 110.54',  Outlet Invert= 109.70'
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Reach DMH1: TO RAIN GARDEN

Inflow
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Inflow Area=0.728 ac
Avg. Flow Depth=0.72'

Max Vel=6.50 fps
15.0"

Round Pipe
n=0.011
L=85.0'

S=0.0099 '/'
Capacity=7.59 cfs

4.75 cfs

4.73 cfs
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Summary for Reach DMH2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.08' @ 12.20 hrs
[61] Hint: Exceeded Reach DCB3 outlet invert by 0.31' @ 12.15 hrs

Inflow Area = 0.289 ac, 10.35% Impervious,  Inflow Depth = 6.71"    for  100-Year event
Inflow = 1.82 cfs @ 12.13 hrs,  Volume= 0.162 af
Outflow = 1.78 cfs @ 12.15 hrs,  Volume= 0.162 af,  Atten= 2%,  Lag= 0.8 min
     Routed to Reach DMH1 : TO RAIN GARDEN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.98 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.13 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 57 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.41' , Surface Width= 0.98'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.15 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 187.0'   Slope= 0.0209 '/'
Inlet Invert= 114.40',  Outlet Invert= 110.50'
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Reach DMH2: TO DMH#1
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Inflow Area=0.289 ac
Avg. Flow Depth=0.41'
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Round Pipe
n=0.013
L=187.0'

S=0.0209 '/'
Capacity=5.15 cfs
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Summary for Reach DP#1A: WETLAND SERIES 1(SOUTH

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

Inflow Area = 9.198 ac, 4.12% Impervious,  Inflow Depth = 5.37"    for  100-Year event
Inflow = 33.77 cfs @ 12.23 hrs,  Volume= 4.114 af
Outflow = 33.77 cfs @ 12.23 hrs,  Volume= 4.114 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1A: WETLAND SERIES 1(SOUTH

Inflow
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Summary for Reach OL1: OVERLAND TO WETLAND

[79] Warning: Submerged Pond RG1 Primary device # 5 INLET by 0.01'

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 6.48"    for  100-Year event
Inflow = 4.94 cfs @ 12.22 hrs,  Volume= 0.652 af
Outflow = 4.65 cfs @ 12.29 hrs,  Volume= 0.652 af,  Atten= 6%,  Lag= 4.5 min
     Routed to Reach DP#1A : WETLAND SERIES 1(SOUTH

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.48 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.14 fps,  Avg. Travel Time= 7.3 min

Peak Storage= 611 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.42' , Surface Width= 28.30'
Bank-Full Depth= 1.00'  Flow Area= 30.0 sf,  Capacity= 23.52 cfs

20.00'  x  1.00'  deep channel,  n= 0.400  Sheet flow: Woods+light brush
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 61.0'   Slope= 0.0656 '/'
Inlet Invert= 106.00',  Outlet Invert= 102.00'

‡
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Reach OL1: OVERLAND TO WETLAND
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Inflow Area=1.207 ac
Avg. Flow Depth=0.42'

Max Vel=0.48 fps
n=0.400
L=61.0'

S=0.0656 '/'
Capacity=23.52 cfs
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Summary for Pond RG1: TO DP#1

[44] Hint: Outlet device #2 is below defined storage
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.52' @ 12.30 hrs

Inflow Area = 1.207 ac, 10.83% Impervious,  Inflow Depth = 6.48"    for  100-Year event
Inflow = 7.74 cfs @ 12.13 hrs,  Volume= 0.652 af
Outflow = 4.94 cfs @ 12.22 hrs,  Volume= 0.652 af,  Atten= 36%,  Lag= 5.3 min
Primary = 4.94 cfs @ 12.22 hrs,  Volume= 0.652 af
     Routed to Reach OL1 : OVERLAND TO WETLAND
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach OL1 : OVERLAND TO WETLAND

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 110.69' @ 12.22 hrs   Surf.Area= 4,318 sf   Storage= 5,575 cf

Plug-Flow detention time= 51.5 min calculated for 0.652 af (100% of inflow)
Center-of-Mass det. time= 51.4 min ( 854.5 - 803.0 )

Volume Invert Avail.Storage Storage Description
#1 109.00' 17,787 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

109.00 1,833 0 0
110.00 3,749 2,791 2,791
112.00 5,396 9,145 11,936
113.00 6,305 5,851 17,787

Device Routing     Invert Outlet Devices
#1 Secondary 112.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 106.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 109.50' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   Limited to weir flow at low heads   
#4 Device 5 110.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   2 End Contraction(s)   0.5' Crest Height   
#5 Primary 106.40' 12.0"  Round Culvert   L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 106.40' / 106.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.87 cfs @ 12.22 hrs  HW=110.68'   (Free Discharge)
5=Culvert  (Passes 4.87 cfs of 5.80 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Orifice/Grate  (Orifice Controls 2.73 cfs @ 4.64 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 1.97 cfs @ 1.44 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=109.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG1: TO DP#1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Inflow Area=1.207 ac
Peak Elev=110.69'

Storage=5,575 cf

7.74 cfs

4.94 cfs

4.94 cfs

0.00 cfs











































































E11

E12

DP1

PROJECT  INFORMATION

CIVIL ENGINEERS & LAND SURVEYORS

8 Monument Square

Leominster, Massachusetts 01453

ENGINEERING, INC.

HANNIGAN

(978) 534-1234 (T)

(978) 534-6060 (F)

www.hanniganengineering.com

WINCHENDON PLANNING  BOARD

AutoCAD SHX Text
MURDOCK AVENUE

AutoCAD SHX Text
PEARL STREET

AutoCAD SHX Text
MILL STREET

AutoCAD SHX Text
LINCOLN AVENUE

AutoCAD SHX Text
GROVE STREET

AutoCAD SHX Text
LINCOLN AVENUE

AutoCAD SHX Text
LOCUS

AutoCAD SHX Text
3-1

AutoCAD SHX Text
3-2

AutoCAD SHX Text
3-3

AutoCAD SHX Text
3-4

AutoCAD SHX Text
3-5

AutoCAD SHX Text
3-6

AutoCAD SHX Text
3-7

AutoCAD SHX Text
3-8

AutoCAD SHX Text
3-9

AutoCAD SHX Text
3-10

AutoCAD SHX Text
3-11

AutoCAD SHX Text
3-12

AutoCAD SHX Text
3-13

AutoCAD SHX Text
3-14

AutoCAD SHX Text
3-15

AutoCAD SHX Text
3-16

AutoCAD SHX Text
3-17

AutoCAD SHX Text
3-18

AutoCAD SHX Text
3-19

AutoCAD SHX Text
3-20

AutoCAD SHX Text
3-21

AutoCAD SHX Text
3-22

AutoCAD SHX Text
3-23

AutoCAD SHX Text
3-24

AutoCAD SHX Text
3-25

AutoCAD SHX Text
3-26

AutoCAD SHX Text
3-28

AutoCAD SHX Text
3-29

AutoCAD SHX Text
3-30

AutoCAD SHX Text
3-31

AutoCAD SHX Text
3-32

AutoCAD SHX Text
3-33

AutoCAD SHX Text
3-34

AutoCAD SHX Text
3-35

AutoCAD SHX Text
3-36

AutoCAD SHX Text
3-37

AutoCAD SHX Text
3-38

AutoCAD SHX Text
3-39

AutoCAD SHX Text
3-40

AutoCAD SHX Text
3-41

AutoCAD SHX Text
3-42

AutoCAD SHX Text
3-43

AutoCAD SHX Text
3-44

AutoCAD SHX Text
3-45

AutoCAD SHX Text
3-46

AutoCAD SHX Text
3-47

AutoCAD SHX Text
3-49

AutoCAD SHX Text
3-50

AutoCAD SHX Text
3-51

AutoCAD SHX Text
3-52

AutoCAD SHX Text
3-53

AutoCAD SHX Text
3-54

AutoCAD SHX Text
3-55

AutoCAD SHX Text
3-56

AutoCAD SHX Text
3-57

AutoCAD SHX Text
3-58

AutoCAD SHX Text
3-27

AutoCAD SHX Text
2-1

AutoCAD SHX Text
2-2

AutoCAD SHX Text
2-3

AutoCAD SHX Text
2-4

AutoCAD SHX Text
2-5

AutoCAD SHX Text
2-6

AutoCAD SHX Text
2-7

AutoCAD SHX Text
2-8

AutoCAD SHX Text
2-9

AutoCAD SHX Text
2-10

AutoCAD SHX Text
2-11

AutoCAD SHX Text
2-12

AutoCAD SHX Text
2-13

AutoCAD SHX Text
2-14

AutoCAD SHX Text
2-15

AutoCAD SHX Text
2-16

AutoCAD SHX Text
2-17

AutoCAD SHX Text
2-18

AutoCAD SHX Text
2-19

AutoCAD SHX Text
2-20

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
TBM ARROW BOLT ELEV=117.32

AutoCAD SHX Text
TBM ARROW BOLT ELEV=115.42

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
APPROX INV=104.07 (COLLAPSED ROCKS AROUND INV. NOT VISIBLE)

AutoCAD SHX Text
STONE BOX CULVERT (2' WIDE X 2' TALL) INV=104.26

AutoCAD SHX Text
UP-20

AutoCAD SHX Text
UP 21

AutoCAD SHX Text
UP 22/25

AutoCAD SHX Text
UP 23

AutoCAD SHX Text
UP 24/27

AutoCAD SHX Text
UP-25 W/ SIGN NOTICE SHIPPING AND RECEVING IN REAR

AutoCAD SHX Text
CB RIM=113.52 DEPTH TO CONC COVER=110.52 (PROBABLE  OLD OIL TANK)

AutoCAD SHX Text
CB RIM=112.95 INV=110.65 INV=109.75 INV=109.55

AutoCAD SHX Text
24" CMP INV=106.43

AutoCAD SHX Text
12" CMP INV=107.92

AutoCAD SHX Text
OVERHANG

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
CL DOOR SLAB ELEV=113.51

AutoCAD SHX Text
CL DOOR SLAB ELEV=113.51

AutoCAD SHX Text
1-8

AutoCAD SHX Text
1-7

AutoCAD SHX Text
1-5

AutoCAD SHX Text
1-4

AutoCAD SHX Text
1-3

AutoCAD SHX Text
1-2

AutoCAD SHX Text
1-1

AutoCAD SHX Text
TANK  VALVE 1931

AutoCAD SHX Text
BRICK FIREWALL PEAK ELEV:154.50

AutoCAD SHX Text
24" CMP

AutoCAD SHX Text
12" CMP

AutoCAD SHX Text
4" CIP

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
FND IR

AutoCAD SHX Text
FND IR

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
LIMIT OF GRAVEL PARKING AREA

AutoCAD SHX Text
LIMIT OF PAVED  PARKING AREA

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND  BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
LAND N/F WINCHENDON HOUSING AUTHORITY MAP 5A2-0-27 (23 PEARL STREET

AutoCAD SHX Text
LAND N/F TOWN OF WINCHENDON MAP 5A2-0-24 (0 PEARL STREET)

AutoCAD SHX Text
LAND N/F ERIK PETERSON & MICHELLE PETERSON  MAP 5A2-0-22 BK 48953-263 (63 PEARL STREET)

AutoCAD SHX Text
LAND N/F SUZAN L KOWALESKI MAP 5A2-0-5 BK 14842-356 (275 SCHOOL STREET)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 2D2-0-12 BK 17143/339 (SCHOOL STREET)

AutoCAD SHX Text
LAND N/F PAN AM SOUTHERN, LLC MAP 1-0-242

AutoCAD SHX Text
EXISTING BUILDING (256 MURDOCK AVENUE)

AutoCAD SHX Text
LIMIT OF PAVEMENT

AutoCAD SHX Text
MURDOCK AVENUE 49.5 FT WIDE - PUBLIC

AutoCAD SHX Text
PAVED ROADWAY

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 5A2-0-25 BK 17143/339 (0 MURDOCK AVE)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 5A2-0-26 BK 17143-339 (0 MURDOCK AVE)

AutoCAD SHX Text
LAND N/F JOHN T. BRADLEY & BRUCE R. HIETALA JR. MAP 5A2-0-33 BK 16297-305 (234 LINCOLN AVE)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 2D2-0-11 BK 17143/339 (256 MURDOCK AVE)

AutoCAD SHX Text
END OF ROW OF MURDOCK AVE

AutoCAD SHX Text
ZONING DISTRICT: INDUSTRIAL (I)

AutoCAD SHX Text
ZONING DISTRICT: NEIGHBORHOOD RESIDENTIAL (R10)

AutoCAD SHX Text
APPROXIMATE LOCATION OF WATER MAIN (CONTRACTOR SHALL CONFIRM LOCATION AND SIZE PRIOR TO CONSTRUCTION)

AutoCAD SHX Text
LOCUS MAP

AutoCAD SHX Text
SCALE: 1" = 1000'

AutoCAD SHX Text
SOIL TEST DATA

AutoCAD SHX Text
HIGH GROUNDWATER

AutoCAD SHX Text
ESTIMATED SEASONAL

AutoCAD SHX Text
HIGH GROUNDWATER

AutoCAD SHX Text
ESTIMATED SEASONAL

AutoCAD SHX Text
5

AutoCAD SHX Text
5

AutoCAD SHX Text
CLASS:    2

AutoCAD SHX Text
AT 28"

AutoCAD SHX Text
AT 30"

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
NO REF

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
CLASS:    2

AutoCAD SHX Text
EL.=110.7%%P

AutoCAD SHX Text
2.9.2023

AutoCAD SHX Text
0223-3

AutoCAD SHX Text
7.5YR 6/6

AutoCAD SHX Text
B/C  LO SA

AutoCAD SHX Text
EL.=111.1%%P

AutoCAD SHX Text
2.9.2023

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
0223-2

AutoCAD SHX Text
T.P.:#

AutoCAD SHX Text
T.P.: #

AutoCAD SHX Text
4

AutoCAD SHX Text
4

AutoCAD SHX Text
%%USOIL TESTING PERFORMED BY:

AutoCAD SHX Text
HANNIGAN ENGINEERING, INC.

AutoCAD SHX Text
GWO @ 47"

AutoCAD SHX Text
CHRISTOPHER M. ANDERSON, PE (SE#14005)

AutoCAD SHX Text
10YR 2/2

AutoCAD SHX Text
Ap  LO

AutoCAD SHX Text
7.5YR 5/8

AutoCAD SHX Text
Bw   LO SA

AutoCAD SHX Text
BOE @98"

AutoCAD SHX Text
1.  PROPERTY LINE INFORMATION BASED DEEDS AND PLANS OF RECORD.  NO CERTIFICATION OF PROPERTY LINES SHOWN ON THIS PLAN IS INTENDED OR IMPLIED BY HANNIGAN ENGINEERING, INC.  TOPOGRAPHIC INFORMATION IS THE RESULT OF AN ON-THE-GROUND TOPOGRAPHIC SURVEY BY HANNIGAN ENGINEERING, INC. IN MAY OF 2022.

AutoCAD SHX Text
2. AREAS SUBJECT TO PROTECTION UNDER THE WETLANDS PROTECTION ACT HAVE BEEN DELINEATED BY LEC ENVIRONMENTAL CONSULTANTS IN FEBRUARY OF 2022.  THESE AREAS ARE DEPICTED ON THE PLANS BASED ON FIELD SURVEY LOCATION DURING THE TOPOGRAPHIC SURVEY. LOCATION DURING THE TOPOGRAPHIC SURVEY.

AutoCAD SHX Text
3. LOCATION OF ALL UTILITIES ARE APPROXIMATE AS SHOWN AND BASED UPON VISIBLE STRUCTURES AT THE TIME OF THE FIELD SURVEY.  LOCATION OF EXISTING UTILITIES AND SUBSURFACE STRUCTURES, WHETHER OR NOT SHOWN ON THESE PLANS, SHALL BE DETERMINED BY THE CONTRACTOR, MARKED IN THE FIELD, AND REVIEWED BY THE ENGINEER PRIOR TO THE COMMENCEMENT OF CONSTRUCTION.  THE CONTRACTOR SHALL BE AWARE OF THE OBLIGATION TO ALL UTILITY COMPANIES AND AGENCY AS WELL AS DIG-SAFE PRIOR TO EXCAVATION. (SEE NOTE)

AutoCAD SHX Text
4. NOTIFICATION REQUIREMENTS SHOWN ON THIS PLAN SHALL NOT RELIEVE THE CONTRACTOR OF ANY OTHER REQUIREMENTS WHICH MAY EXIST UNDER LOCAL, STATE, OR FEDERAL JURISDICTION TO WHICH THE CONTRACTOR IS OBLIGATED.

AutoCAD SHX Text
5. RELOCATION OF AND/OR CONNECTION TO EXISTING UTILITIES SHALL BE PERFORMED IN ACCORDANCE WITH PROVISIONS OF THE APPROPRIATE UTILITY COMPANY AND/OR REGULATORY AGENCY.

AutoCAD SHX Text
6. UNLESS OTHERWISE SPECIFIED, ALL MATERIALS AND WORKMANSHIP SHALL CONFORM WITH THE REQUIREMENTS OF THE TOWN OF WINCHENDON AND THE TOWN OF WINCHENDON AND THE  AND THE MASS DOT SPECIFICATIONS OF HIGHWAYS AND BRIDGES.

AutoCAD SHX Text
7. ALL SLOPES UNLESS OTHERWISE SPECIFIED, SHALL BE LOAMED AND SEEDED FOR STABILIZATION.

AutoCAD SHX Text
8. ANY DEVIATIONS IN DESIGN AS SHOWN SHALL REQUIRE A REVIEW AND APPROVAL OF THE DESIGN ENGINEER OR FIRM.  CHANGES MADE IN THE FIELD MADE WITHOUT AUTHORIZATION SHALL BE SUBJECT TO REVIEW BY THE ENGINEER AND APPROPRIATE APPROVING AUTHORITY. EXPENSES INCURRED TO BRING THE UNAUTHORIZED CHANGES TO ACCEPTABLE CONFORMANCE SHALL BE BORNE BY THE COMPANY OR CONTRACTOR MAKING THE UNAUTHORIZED CHANGE.

AutoCAD SHX Text
9. ANY MATERIALS DISCOVERED ON-SITE WHICH ARE NOT SUITABLE FOR USE IN THE PROJECT AS SHOWN ON THIS PLAN SHALL BE REMOVED AND HAULED OFF-SITE TO AN APPROPRIATELY LICENSED FACILITY.

AutoCAD SHX Text
10. PLANS TO BE REVIEWED BY APPLICABLE UTILITY AGENCIES FOR COMPLIANCE WITH REGULATIONS. FINAL LOCATION IS SUBJECT TO CHANGE.

AutoCAD SHX Text
11. APPLICANT SHOULD BE AWARE OF OBLIGATIONS TO COMPLY WITH CHAPTER 131, SECTION 40 OF THE MASSACHUSETTS GENERAL LAWS, OTHERWISE KNOWN AS THE WETLANDS PROTECTION ACT, AND THE ASSOCIATED REGULATIONS (310 CMR 10.00)

AutoCAD SHX Text
12. STOCKPILING OF MATERIAL SHALL NOT BE PERMITTED WITHIN ANY AREAS SUBJECT TO PROTECTION UNDER THE WETLANDS PROTECTION ACT WITHOUT PRIOR APPROVAL BY THE LOCAL CONSERVATION COMMISSION.  STOCKPILES SHALL BE PLACED IN A SUITABLE LOCATION AND SURROUNDED BY A ROW OF STAKED HAY BALES FOR EROSION CONTROL.

AutoCAD SHX Text
13. AREAS OF FILL TO BE COMPACTED TO A MINIMUM 95% DRY DENSITY IN AREAS WITHIN ROADWAYS AND UTILITY EASEMENTS.  OTHER AREAS OF FILL TO BE COMPACTED TO A MINIMUM 90% DRY DENSITY.  ALL FILL MATERIALS ARE TO BE CLEAN FILL, FREE OF  DELETERIOUS MATERIALS AND DEBRIS.

AutoCAD SHX Text
14. ALL SIDEWALKS AND RAMPS TO CONFORM TO REQUIREMENTS OF THE AMERICANS WITH DISABILITIES ACT (ADA), AS REQUIRED. SEE ARCHITECTURAL PLANS FOR CONFORMANCE REQUIREMENTS FOR PROPOSED BUILDINGS.

AutoCAD SHX Text
15. THE AREA PROPOSED FOR DEVELOPMENT IS NOT WITHIN A 100 YEAR NOT WITHIN A 100 YEAR  WITHIN A 100 YEAR FLOOD PLAIN PER F.E.M.A. FIRM PANEL #250348-0016B, DATED: JUNE 15, #250348-0016B, DATED: JUNE 15, 1982. COMPLIANCE WITH APPLICABLE REGULATIONS IS REQUIRED.. COMPLIANCE WITH APPLICABLE REGULATIONS IS REQUIRED.

AutoCAD SHX Text
16. ALL REINFORCED CONCRETE PIPE TO BE CLASS III UNLESS OTHERWISE NOTED.

AutoCAD SHX Text
17. PRE-CONSTRUCTION CONFERENCE SHALL BE HELD PRIOR TO THE COMMENCEMENT OF CONSTRUCTION.

AutoCAD SHX Text
18. ALL UTILITIES ARE TO BE INSTALLED BY A LICENSED UTILITY CONTRACTOR LICENSED BY THE TOWN OF WINCHENDON.TOWN OF WINCHENDON..

AutoCAD SHX Text
17143/339

AutoCAD SHX Text
DEED BOOK/PAGE:

AutoCAD SHX Text
686.75 FT (5A2/25); 677.24 FT (5A2/26)

AutoCAD SHX Text
4.33 ACRES%%P (5A2/25); 3.67 ACRES%%P(5A2/26

AutoCAD SHX Text
43,560 SF

AutoCAD SHX Text
150 FEET

AutoCAD SHX Text
50FT

AutoCAD SHX Text
40 FT

AutoCAD SHX Text
25 FT

AutoCAD SHX Text
50 FT

AutoCAD SHX Text
%%ULAND INFORMATION

AutoCAD SHX Text
EXISTING FRONTAGE:

AutoCAD SHX Text
%%UZONING INFORMATION

AutoCAD SHX Text
DIMENSIONAL REQUIREMENTS:

AutoCAD SHX Text
REAR YARD:

AutoCAD SHX Text
SIDE YARD:

AutoCAD SHX Text
MINIMUM SETBACKS:

AutoCAD SHX Text
FRONT YARD:

AutoCAD SHX Text
MAXIMUM HEIGHT:

AutoCAD SHX Text
MINIMUM AREA:

AutoCAD SHX Text
MINIMUM FRONTAGE:

AutoCAD SHX Text
EXISTING AREA: 

AutoCAD SHX Text
ZONING DISTRICT:         INDUSTRIAL

AutoCAD SHX Text
%%UGENERAL NOTES:

AutoCAD SHX Text
5A2/25; 5A2/26

AutoCAD SHX Text
MAP/PARCEL:

AutoCAD SHX Text
NA

AutoCAD SHX Text
MAXIMUM COVERAGE:

AutoCAD SHX Text
10YR 6/6

AutoCAD SHX Text
C   LO SA

AutoCAD SHX Text
NO REF

AutoCAD SHX Text
GWO @ 52"

AutoCAD SHX Text
BOE @96"

AutoCAD SHX Text
10YR 2/2

AutoCAD SHX Text
Ap  LO

AutoCAD SHX Text
7.5YR 5/8

AutoCAD SHX Text
Bw   LO SA

AutoCAD SHX Text
7.5YR 6/6

AutoCAD SHX Text
B/C  LO SA

AutoCAD SHX Text
FEET

AutoCAD SHX Text
METERS

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
150

AutoCAD SHX Text
30

AutoCAD SHX Text
100

AutoCAD SHX Text
20

AutoCAD SHX Text
15

AutoCAD SHX Text
10

AutoCAD SHX Text
5

AutoCAD SHX Text
0

AutoCAD SHX Text
75

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
30

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE: 1"=40'

AutoCAD SHX Text
CHKD: 

AutoCAD SHX Text
PREPARED FOR:

AutoCAD SHX Text
CALC:

AutoCAD SHX Text
TAB:

AutoCAD SHX Text
SRV:

AutoCAD SHX Text
TEL:

AutoCAD SHX Text
APPD: 

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
OF

AutoCAD SHX Text
PLAN N0:

AutoCAD SHX Text
FB:

AutoCAD SHX Text
JOB NO:

AutoCAD SHX Text
SHEET 

AutoCAD SHX Text
DRWN: 

AutoCAD SHX Text
SCALE: 

AutoCAD SHX Text
IN

AutoCAD SHX Text
EXISTING WATERSHED PLAN

AutoCAD SHX Text
WINCHENDON, MASSACHUSETTS

AutoCAD SHX Text
ZP BATTERY DEVCO, LLC

AutoCAD SHX Text
PETE FORTE

AutoCAD SHX Text
1 MERCANTILE STREET, SUIT 630

AutoCAD SHX Text
WORCESTER, MASSACHUSETTS 01608

AutoCAD SHX Text
MAR 27,2023

AutoCAD SHX Text
1"=40'

AutoCAD SHX Text
CMA

AutoCAD SHX Text
CMA

AutoCAD SHX Text
WDH

AutoCAD SHX Text
CMA

AutoCAD SHX Text
JEF

AutoCAD SHX Text
75-130

AutoCAD SHX Text
3101

AutoCAD SHX Text
WS

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
C-18-41

AutoCAD SHX Text
10YR 6/6

AutoCAD SHX Text
C   LO SA

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
APPROVAL OF THIS PLAN IS GRANTED ON THE CONDITIONS LISTED IN A SEPARATE STATEMENT OF CONDITIONS WHICH PART OF THE APPROVAL OF THIS SITE PLAN. 

AutoCAD SHX Text
OWNER BOSTWICK REALTY TRUST 256 MURDOCK AVENUE WINCHENDON, MASSACHUSETTS  APPLICANT ZP BATTERY DEVCO, LLC 1 MERCANTILE STREET, SUITE 630 WORCESTER, MASSACHUSETTS 01608

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
ELEC/TELE/CABLE

AutoCAD SHX Text
STRAW WATTLE AND SILT FENCE

AutoCAD SHX Text
WETLAND

AutoCAD SHX Text
TREELINE

AutoCAD SHX Text
L E G E N D

AutoCAD SHX Text
542

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
EROSION CONTROL

AutoCAD SHX Text
EDGE OF PAVEMENT

AutoCAD SHX Text
CONTOURS

AutoCAD SHX Text
ELEC/TELE/CABLE

AutoCAD SHX Text
DRAIN

AutoCAD SHX Text
WATER

AutoCAD SHX Text
PROPERTY LINES

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
560

AutoCAD SHX Text
WETLAND BUFFER ZONE

AutoCAD SHX Text
SEWER

AutoCAD SHX Text
%%UEXISTING 

AutoCAD SHX Text
%%UPROPOSED 

AutoCAD SHX Text
HYDRANTS

AutoCAD SHX Text
SIGNS

AutoCAD SHX Text
CURBLINE

AutoCAD SHX Text
LIGHTPOLE

AutoCAD SHX Text
PROJECT NOTES: 1. EARTHEN MATERIALS UTILIZED AS FILL WITHIN THE EARTHEN MATERIALS UTILIZED AS FILL WITHIN THE PROJECT AREA SHALL BE CLEAN AND FREE OF DELETERIOUS MATERIALS AND SHALL NOT CONTAIN ANY HAZARDOUS MATERIALS 2. PRIOR TO THE START OF CONSTRUCTION AND CLEARING PRIOR TO THE START OF CONSTRUCTION AND CLEARING ACTIVITIES, THE APPROVED LIMITS OF CONSTRUCTIONS SHALL BE FIELD STAKED AND REVIEWED BY THIS OFFICE 3. UPON THE COMPLETION OF CONSTRUCTION CATCHBASINS, UPON THE COMPLETION OF CONSTRUCTION CATCHBASINS, SUMPS AND STORMWATER BASINS OR BEST MANAGEMENT PRODUCTS (BMPs) SHALL BE CLEANED AND ANNUALLY THEREAFTER.  4. HAULING OF EARTHEN MATERIALS TO OR FROM THE HAULING OF EARTHEN MATERIALS TO OR FROM THE CONSTRUCTION SITE SHALL BE LIMITED TO THE HOURS OF 9AM TO 4PM MONDAY THROUGH FRIDAY.  5. IMPERVIOUS COVERAGE FROM THE PROPOSED PROJECT IMPERVIOUS COVERAGE FROM THE PROPOSED PROJECT SHALL BE COMPRISED OF CONCRETE AND CRUSHED STONE/GRAVEL FOR ACCESS WAYS. 





P11A

p12P100

P101

p102

P103

DP1

PROJECT  INFORMATION

CIVIL ENGINEERS & LAND SURVEYORS

8 Monument Square

Leominster, Massachusetts 01453

ENGINEERING, INC.

HANNIGAN

(978) 534-1234 (T)

(978) 534-6060 (F)

www.hanniganengineering.com

WINCHENDON PLANNING  BOARD

AutoCAD SHX Text
MURDOCK AVENUE

AutoCAD SHX Text
PEARL STREET

AutoCAD SHX Text
MILL STREET

AutoCAD SHX Text
LINCOLN AVENUE

AutoCAD SHX Text
GROVE STREET

AutoCAD SHX Text
LINCOLN AVENUE

AutoCAD SHX Text
LOCUS

AutoCAD SHX Text
3-1

AutoCAD SHX Text
3-2

AutoCAD SHX Text
3-3

AutoCAD SHX Text
3-4

AutoCAD SHX Text
3-5

AutoCAD SHX Text
3-6

AutoCAD SHX Text
3-7

AutoCAD SHX Text
3-8

AutoCAD SHX Text
3-9

AutoCAD SHX Text
3-10

AutoCAD SHX Text
3-11

AutoCAD SHX Text
3-12

AutoCAD SHX Text
3-13

AutoCAD SHX Text
3-14

AutoCAD SHX Text
3-15

AutoCAD SHX Text
3-16

AutoCAD SHX Text
3-17

AutoCAD SHX Text
3-18

AutoCAD SHX Text
3-19

AutoCAD SHX Text
3-20

AutoCAD SHX Text
3-21

AutoCAD SHX Text
3-22

AutoCAD SHX Text
3-23

AutoCAD SHX Text
3-24

AutoCAD SHX Text
3-25

AutoCAD SHX Text
3-26

AutoCAD SHX Text
3-28

AutoCAD SHX Text
3-29

AutoCAD SHX Text
3-30

AutoCAD SHX Text
3-31

AutoCAD SHX Text
3-32

AutoCAD SHX Text
3-33

AutoCAD SHX Text
3-34

AutoCAD SHX Text
3-35

AutoCAD SHX Text
3-36

AutoCAD SHX Text
3-37

AutoCAD SHX Text
3-38

AutoCAD SHX Text
3-39

AutoCAD SHX Text
3-40

AutoCAD SHX Text
3-41

AutoCAD SHX Text
3-42

AutoCAD SHX Text
3-43

AutoCAD SHX Text
3-44

AutoCAD SHX Text
3-45

AutoCAD SHX Text
3-46

AutoCAD SHX Text
3-47

AutoCAD SHX Text
3-49

AutoCAD SHX Text
3-50

AutoCAD SHX Text
3-51

AutoCAD SHX Text
3-52

AutoCAD SHX Text
3-53

AutoCAD SHX Text
3-54

AutoCAD SHX Text
3-55

AutoCAD SHX Text
3-56

AutoCAD SHX Text
3-57

AutoCAD SHX Text
3-58

AutoCAD SHX Text
3-27

AutoCAD SHX Text
2-1

AutoCAD SHX Text
2-2

AutoCAD SHX Text
2-3

AutoCAD SHX Text
2-4

AutoCAD SHX Text
2-5

AutoCAD SHX Text
2-6

AutoCAD SHX Text
2-7

AutoCAD SHX Text
2-8

AutoCAD SHX Text
2-9

AutoCAD SHX Text
2-10

AutoCAD SHX Text
2-11

AutoCAD SHX Text
2-12

AutoCAD SHX Text
2-13

AutoCAD SHX Text
2-14

AutoCAD SHX Text
2-15

AutoCAD SHX Text
2-16

AutoCAD SHX Text
2-17

AutoCAD SHX Text
2-18

AutoCAD SHX Text
2-19

AutoCAD SHX Text
2-20

AutoCAD SHX Text
TBM ARROW BOLT ELEV=117.32

AutoCAD SHX Text
TBM ARROW BOLT ELEV=115.42

AutoCAD SHX Text
APPROX INV=104.07 (COLLAPSED ROCKS AROUND INV. NOT VISIBLE)

AutoCAD SHX Text
STONE BOX CULVERT (2' WIDE X 2' TALL) INV=104.26

AutoCAD SHX Text
UP-20

AutoCAD SHX Text
UP 21

AutoCAD SHX Text
UP 22/25

AutoCAD SHX Text
UP 23

AutoCAD SHX Text
UP 24/27

AutoCAD SHX Text
UP-25 W/ SIGN NOTICE SHIPPING AND RECEVING IN REAR

AutoCAD SHX Text
CB RIM=113.52 DEPTH TO CONC COVER=110.52 (PROBABLE  OLD OIL TANK)

AutoCAD SHX Text
CB RIM=112.95 INV=110.65 INV=109.75 INV=109.55

AutoCAD SHX Text
24" CMP INV=106.43

AutoCAD SHX Text
12" CMP INV=107.92

AutoCAD SHX Text
OVERHANG

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
CL DOOR SLAB ELEV=113.51

AutoCAD SHX Text
CL DOOR SLAB ELEV=113.51

AutoCAD SHX Text
1-8

AutoCAD SHX Text
1-7

AutoCAD SHX Text
1-5

AutoCAD SHX Text
1-4

AutoCAD SHX Text
1-3

AutoCAD SHX Text
1-2

AutoCAD SHX Text
1-1

AutoCAD SHX Text
TANK  VALVE 1931

AutoCAD SHX Text
BRICK FIREWALL PEAK ELEV:154.50

AutoCAD SHX Text
24" CMP

AutoCAD SHX Text
12" CMP

AutoCAD SHX Text
4" CIP

AutoCAD SHX Text
112

AutoCAD SHX Text
110

AutoCAD SHX Text
109

AutoCAD SHX Text
118x0

AutoCAD SHX Text
122x2

AutoCAD SHX Text
120x5

AutoCAD SHX Text
118x5

AutoCAD SHX Text
122x0

AutoCAD SHX Text
121x7

AutoCAD SHX Text
113x9

AutoCAD SHX Text
117x6

AutoCAD SHX Text
117x1

AutoCAD SHX Text
114x5

AutoCAD SHX Text
115x7

AutoCAD SHX Text
120

AutoCAD SHX Text
122

AutoCAD SHX Text
122

AutoCAD SHX Text
122

AutoCAD SHX Text
120

AutoCAD SHX Text
118

AutoCAD SHX Text
117

AutoCAD SHX Text
116

AutoCAD SHX Text
115

AutoCAD SHX Text
114

AutoCAD SHX Text
118

AutoCAD SHX Text
124

AutoCAD SHX Text
126

AutoCAD SHX Text
120

AutoCAD SHX Text
122

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
FND IR

AutoCAD SHX Text
FND IR

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
FND IP

AutoCAD SHX Text
0223-2

AutoCAD SHX Text
0223-3

AutoCAD SHX Text
1

AutoCAD SHX Text
FE#2 INV=106.0±

AutoCAD SHX Text
EMERGENCY SPILLWAY  ELEV=112.0±

AutoCAD SHX Text
BERM ELEV=113.0±

AutoCAD SHX Text
FE#1 INV=109.7±

AutoCAD SHX Text
PROVIDE DRY PIPE MANIFOLD FOR FIRE SUPPRESSION SYSTEM (FINAL SIZE TO BE DETERMINED BY MANUFACTURER)

AutoCAD SHX Text
NOTE FINAL DESIGN AND ELECTRICAL COMPONENT CONFIGURATION TO BE DETERMINED BY ELECTRICAL DISTRIBUTION COMPANY PRIOR TO CONSTRUCTION.

AutoCAD SHX Text
PROVIDE VERTICAL QUICK CONNECT STAND PIPE (SUBJECT TO FINAL DESIGN)

AutoCAD SHX Text
PROVIDE DRY PIPE MANIFOLD FOR FIRE SUPPRESSION SYSTEM (FINAL SIZE TO BE DETERMINED BY MANUFACTURER)

AutoCAD SHX Text
LIMIT OF GRAVEL PARKING AREA

AutoCAD SHX Text
LIMIT OF PAVED  PARKING AREA

AutoCAD SHX Text
CONC PAD  ELEV=122.0

AutoCAD SHX Text
CONC PAD  ELEV=122.5

AutoCAD SHX Text
CONC PAD  ELEV=123.0

AutoCAD SHX Text
CONC PAD  ELEV=123.5

AutoCAD SHX Text
CONC PAD  ELEV=117.5

AutoCAD SHX Text
CONC PAD  ELEV=117.0

AutoCAD SHX Text
CONC PAD  ELEV=116.5

AutoCAD SHX Text
CONC PAD  ELEV=116.0

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND  BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
100FT WETLAND BUFFER

AutoCAD SHX Text
50FT WETLAND BUFFER

AutoCAD SHX Text
75FT WETLAND BUFFER

AutoCAD SHX Text
LAND N/F WINCHENDON HOUSING AUTHORITY MAP 5A2-0-27 (23 PEARL STREET

AutoCAD SHX Text
LAND N/F TOWN OF WINCHENDON MAP 5A2-0-24 (0 PEARL STREET)

AutoCAD SHX Text
LAND N/F ERIK PETERSON & MICHELLE PETERSON  MAP 5A2-0-22 BK 48953-263 (63 PEARL STREET)

AutoCAD SHX Text
LAND N/F SUZAN L KOWALESKI MAP 5A2-0-5 BK 14842-356 (275 SCHOOL STREET)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 2D2-0-12 BK 17143/339 (SCHOOL STREET)

AutoCAD SHX Text
LAND N/F PAN AM SOUTHERN, LLC MAP 1-0-242

AutoCAD SHX Text
EXISTING BUILDING (256 MURDOCK AVENUE)

AutoCAD SHX Text
LIMIT OF PAVEMENT

AutoCAD SHX Text
MURDOCK AVENUE 49.5 FT WIDE - PUBLIC

AutoCAD SHX Text
PAVED ROADWAY

AutoCAD SHX Text
PROPOSED GATE WITH KNOX BOX. 

AutoCAD SHX Text
GRAVEL ACCESS DRIVE (TYP)

AutoCAD SHX Text
SECURITY FENCE (SEE DETAIL)

AutoCAD SHX Text
PROPOSED GATE WITH KNOX BOX. 

AutoCAD SHX Text
PROPOSED GATE WITH KNOX BOX. 

AutoCAD SHX Text
PROPOSED GATE WITH KNOX BOX. 

AutoCAD SHX Text
GRAVEL ACCESS DRIVE (TYP)

AutoCAD SHX Text
LIMIT OF GRAVEL DRIVE

AutoCAD SHX Text
LIMIT OF GRAVEL DRIVE

AutoCAD SHX Text
PROPOSED RAIN GARDEN #1 BERM=113.0±BOTTOM=109.0±

AutoCAD SHX Text
DCB#3

AutoCAD SHX Text
DCB#2

AutoCAD SHX Text
DMH#2

AutoCAD SHX Text
DCB#1

AutoCAD SHX Text
DMH#1

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 5A2-0-25 BK 17143/339 (0 MURDOCK AVE)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 5A2-0-26 BK 17143-339 (0 MURDOCK AVE)

AutoCAD SHX Text
LAND N/F JOHN T. BRADLEY & BRUCE R. HIETALA JR. MAP 5A2-0-33 BK 16297-305 (234 LINCOLN AVE)

AutoCAD SHX Text
LAND N/F BOSTWICK REATLY TRUST MAP 2D2-0-11 BK 17143/339 (256 MURDOCK AVE)

AutoCAD SHX Text
END OF ROW OF MURDOCK AVE

AutoCAD SHX Text
ZONING DISTRICT: INDUSTRIAL (I)

AutoCAD SHX Text
ZONING DISTRICT: NEIGHBORHOOD RESIDENTIAL (R10)

AutoCAD SHX Text
TO

AutoCAD SHX Text
FROM

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
10" SDR35 PVC L=34 FT S=0.009 F/F

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
DCB#1  RIM=114.0±INV=110.8±SUMP=106.8±

AutoCAD SHX Text
SCHEDULE OF DRAINAGE STRUCTURES & ELEVATIONS

AutoCAD SHX Text
8" SDR35 PVC L=5 FT S=0.060 F/F

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DCB#2  RIM=118.3±INV=114.8±SUMP=110.8±

AutoCAD SHX Text
8" SDR35 PVC L=165 FT S=0.009 F/F

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DCB#3  RIM=119.6±INV=116.0±SUMP=112.0±

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
15" RCP  L=85 FT S=0.010 F/F

AutoCAD SHX Text
FE#1 INV=109.7±

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
12" HDPE L=187FT S=0.021 F/F

AutoCAD SHX Text
OS#1  RIM=114.5±THROAT=110.5±(3)6" ORIFICE=109.5± (3)4" SUBDRAIN=106.5±OUTLET=106.4

AutoCAD SHX Text
12" HPDE L=70 FT S=0.010 F/F

AutoCAD SHX Text
4" SUBDRAIN INV=106.75±(HIGH POINT)

AutoCAD SHX Text
TO

AutoCAD SHX Text
FROM

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
10" SDR35 PVC L=34 FT S=0.009 F/F

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
DCB#1  RIM=114.0±INV=110.8±SUMP=106.8±

AutoCAD SHX Text
SCHEDULE OF DRAINAGE STRUCTURES & ELEVATIONS

AutoCAD SHX Text
8" SDR35 PVC L=5 FT S=0.060 F/F

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DCB#2  RIM=118.3±INV=114.8±SUMP=110.8±

AutoCAD SHX Text
8" SDR35 PVC L=165 FT S=0.009 F/F

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DCB#3  RIM=119.6±INV=116.0±SUMP=112.0±

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
15" RCP  L=85 FT S=0.010 F/F

AutoCAD SHX Text
FE#1 INV=109.7±

AutoCAD SHX Text
DMH#2  RIM=118.5±INV=114.5±(DCB#2)INV=114.5±(DCB#3)INV=114.4±(OUT)

AutoCAD SHX Text
DMH#1  RIM=114.5±INV=110.5±(DCB#1)INV=110.5±(DMH#2)INV=110.4±(OUT)

AutoCAD SHX Text
12" HDPE L=187FT S=0.021 F/F

AutoCAD SHX Text
OS#1  RIM=114.5±THROAT=110.5±(3)6" ORIFICE=109.5± (3)4" SUBDRAIN=106.5±OUTLET=106.4

AutoCAD SHX Text
12" HPDE L=70 FT S=0.010 F/F

AutoCAD SHX Text
FE#2 INV=106.0±

AutoCAD SHX Text
LOCUS MAP

AutoCAD SHX Text
SCALE: 1" = 1000'

AutoCAD SHX Text
SOIL TEST DATA

AutoCAD SHX Text
HIGH GROUNDWATER

AutoCAD SHX Text
ESTIMATED SEASONAL

AutoCAD SHX Text
HIGH GROUNDWATER

AutoCAD SHX Text
ESTIMATED SEASONAL

AutoCAD SHX Text
5

AutoCAD SHX Text
5

AutoCAD SHX Text
CLASS:    2

AutoCAD SHX Text
AT 28"

AutoCAD SHX Text
AT 30"

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
NO REF

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
CLASS:    2

AutoCAD SHX Text
EL.=110.7%%P

AutoCAD SHX Text
2.9.2023

AutoCAD SHX Text
0223-3

AutoCAD SHX Text
7.5YR 6/6

AutoCAD SHX Text
B/C  LO SA

AutoCAD SHX Text
EL.=111.1%%P

AutoCAD SHX Text
2.9.2023

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
0223-2

AutoCAD SHX Text
T.P.:#

AutoCAD SHX Text
T.P.: #

AutoCAD SHX Text
4

AutoCAD SHX Text
4

AutoCAD SHX Text
%%USOIL TESTING PERFORMED BY:

AutoCAD SHX Text
HANNIGAN ENGINEERING, INC.

AutoCAD SHX Text
GWO @ 47"

AutoCAD SHX Text
CHRISTOPHER M. ANDERSON, PE (SE#14005)

AutoCAD SHX Text
10YR 2/2

AutoCAD SHX Text
Ap  LO

AutoCAD SHX Text
7.5YR 5/8

AutoCAD SHX Text
Bw   LO SA

AutoCAD SHX Text
BOE @98"

AutoCAD SHX Text
1.  PROPERTY LINE INFORMATION BASED DEEDS AND PLANS OF RECORD.  NO CERTIFICATION OF PROPERTY LINES SHOWN ON THIS PLAN IS INTENDED OR IMPLIED BY HANNIGAN ENGINEERING, INC.  TOPOGRAPHIC INFORMATION IS THE RESULT OF AN ON-THE-GROUND TOPOGRAPHIC SURVEY BY HANNIGAN ENGINEERING, INC. IN MAY OF 2022.

AutoCAD SHX Text
2. AREAS SUBJECT TO PROTECTION UNDER THE WETLANDS PROTECTION ACT HAVE BEEN DELINEATED BY LEC ENVIRONMENTAL CONSULTANTS IN FEBRUARY OF 2022.  THESE AREAS ARE DEPICTED ON THE PLANS BASED ON FIELD SURVEY LOCATION DURING THE TOPOGRAPHIC SURVEY. LOCATION DURING THE TOPOGRAPHIC SURVEY.

AutoCAD SHX Text
3. LOCATION OF ALL UTILITIES ARE APPROXIMATE AS SHOWN AND BASED UPON VISIBLE STRUCTURES AT THE TIME OF THE FIELD SURVEY.  LOCATION OF EXISTING UTILITIES AND SUBSURFACE STRUCTURES, WHETHER OR NOT SHOWN ON THESE PLANS, SHALL BE DETERMINED BY THE CONTRACTOR, MARKED IN THE FIELD, AND REVIEWED BY THE ENGINEER PRIOR TO THE COMMENCEMENT OF CONSTRUCTION.  THE CONTRACTOR SHALL BE AWARE OF THE OBLIGATION TO ALL UTILITY COMPANIES AND AGENCY AS WELL AS DIG-SAFE PRIOR TO EXCAVATION. (SEE NOTE)

AutoCAD SHX Text
4. NOTIFICATION REQUIREMENTS SHOWN ON THIS PLAN SHALL NOT RELIEVE THE CONTRACTOR OF ANY OTHER REQUIREMENTS WHICH MAY EXIST UNDER LOCAL, STATE, OR FEDERAL JURISDICTION TO WHICH THE CONTRACTOR IS OBLIGATED.

AutoCAD SHX Text
5. RELOCATION OF AND/OR CONNECTION TO EXISTING UTILITIES SHALL BE PERFORMED IN ACCORDANCE WITH PROVISIONS OF THE APPROPRIATE UTILITY COMPANY AND/OR REGULATORY AGENCY.

AutoCAD SHX Text
6. UNLESS OTHERWISE SPECIFIED, ALL MATERIALS AND WORKMANSHIP SHALL CONFORM WITH THE REQUIREMENTS OF THE TOWN OF WINCHENDON AND THE TOWN OF WINCHENDON AND THE  AND THE MASS DOT SPECIFICATIONS OF HIGHWAYS AND BRIDGES.

AutoCAD SHX Text
7. ALL SLOPES UNLESS OTHERWISE SPECIFIED, SHALL BE LOAMED AND SEEDED FOR STABILIZATION.

AutoCAD SHX Text
8. ANY DEVIATIONS IN DESIGN AS SHOWN SHALL REQUIRE A REVIEW AND APPROVAL OF THE DESIGN ENGINEER OR FIRM.  CHANGES MADE IN THE FIELD MADE WITHOUT AUTHORIZATION SHALL BE SUBJECT TO REVIEW BY THE ENGINEER AND APPROPRIATE APPROVING AUTHORITY. EXPENSES INCURRED TO BRING THE UNAUTHORIZED CHANGES TO ACCEPTABLE CONFORMANCE SHALL BE BORNE BY THE COMPANY OR CONTRACTOR MAKING THE UNAUTHORIZED CHANGE.

AutoCAD SHX Text
9. ANY MATERIALS DISCOVERED ON-SITE WHICH ARE NOT SUITABLE FOR USE IN THE PROJECT AS SHOWN ON THIS PLAN SHALL BE REMOVED AND HAULED OFF-SITE TO AN APPROPRIATELY LICENSED FACILITY.

AutoCAD SHX Text
10. PLANS TO BE REVIEWED BY APPLICABLE UTILITY AGENCIES FOR COMPLIANCE WITH REGULATIONS. FINAL LOCATION IS SUBJECT TO CHANGE.

AutoCAD SHX Text
11. APPLICANT SHOULD BE AWARE OF OBLIGATIONS TO COMPLY WITH CHAPTER 131, SECTION 40 OF THE MASSACHUSETTS GENERAL LAWS, OTHERWISE KNOWN AS THE WETLANDS PROTECTION ACT, AND THE ASSOCIATED REGULATIONS (310 CMR 10.00)

AutoCAD SHX Text
12. STOCKPILING OF MATERIAL SHALL NOT BE PERMITTED WITHIN ANY AREAS SUBJECT TO PROTECTION UNDER THE WETLANDS PROTECTION ACT WITHOUT PRIOR APPROVAL BY THE LOCAL CONSERVATION COMMISSION.  STOCKPILES SHALL BE PLACED IN A SUITABLE LOCATION AND SURROUNDED BY A ROW OF STAKED HAY BALES FOR EROSION CONTROL.

AutoCAD SHX Text
13. AREAS OF FILL TO BE COMPACTED TO A MINIMUM 95% DRY DENSITY IN AREAS WITHIN ROADWAYS AND UTILITY EASEMENTS.  OTHER AREAS OF FILL TO BE COMPACTED TO A MINIMUM 90% DRY DENSITY.  ALL FILL MATERIALS ARE TO BE CLEAN FILL, FREE OF  DELETERIOUS MATERIALS AND DEBRIS.

AutoCAD SHX Text
14. ALL SIDEWALKS AND RAMPS TO CONFORM TO REQUIREMENTS OF THE AMERICANS WITH DISABILITIES ACT (ADA), AS REQUIRED. SEE ARCHITECTURAL PLANS FOR CONFORMANCE REQUIREMENTS FOR PROPOSED BUILDINGS.

AutoCAD SHX Text
15. THE AREA PROPOSED FOR DEVELOPMENT IS NOT WITHIN A 100 YEAR NOT WITHIN A 100 YEAR  WITHIN A 100 YEAR FLOOD PLAIN PER F.E.M.A. FIRM PANEL #250348-0016B, DATED: JUNE 15, #250348-0016B, DATED: JUNE 15, 1982. COMPLIANCE WITH APPLICABLE REGULATIONS IS REQUIRED.. COMPLIANCE WITH APPLICABLE REGULATIONS IS REQUIRED.

AutoCAD SHX Text
16. ALL REINFORCED CONCRETE PIPE TO BE CLASS III UNLESS OTHERWISE NOTED.

AutoCAD SHX Text
17. PRE-CONSTRUCTION CONFERENCE SHALL BE HELD PRIOR TO THE COMMENCEMENT OF CONSTRUCTION.

AutoCAD SHX Text
18. ALL UTILITIES ARE TO BE INSTALLED BY A LICENSED UTILITY CONTRACTOR LICENSED BY THE TOWN OF WINCHENDON.TOWN OF WINCHENDON..

AutoCAD SHX Text
17143/339

AutoCAD SHX Text
DEED BOOK/PAGE:

AutoCAD SHX Text
686.75 FT (5A2/25); 677.24 FT (5A2/26)

AutoCAD SHX Text
4.33 ACRES%%P (5A2/25); 3.67 ACRES%%P(5A2/26

AutoCAD SHX Text
43,560 SF

AutoCAD SHX Text
150 FEET

AutoCAD SHX Text
50FT

AutoCAD SHX Text
40 FT

AutoCAD SHX Text
25 FT

AutoCAD SHX Text
50 FT

AutoCAD SHX Text
%%ULAND INFORMATION

AutoCAD SHX Text
EXISTING FRONTAGE:

AutoCAD SHX Text
%%UZONING INFORMATION

AutoCAD SHX Text
DIMENSIONAL REQUIREMENTS:

AutoCAD SHX Text
REAR YARD:

AutoCAD SHX Text
SIDE YARD:

AutoCAD SHX Text
MINIMUM SETBACKS:

AutoCAD SHX Text
FRONT YARD:

AutoCAD SHX Text
MAXIMUM HEIGHT:

AutoCAD SHX Text
MINIMUM AREA:

AutoCAD SHX Text
MINIMUM FRONTAGE:

AutoCAD SHX Text
EXISTING AREA: 

AutoCAD SHX Text
ZONING DISTRICT:         INDUSTRIAL

AutoCAD SHX Text
%%UGENERAL NOTES:

AutoCAD SHX Text
5A2/25; 5A2/26

AutoCAD SHX Text
MAP/PARCEL:

AutoCAD SHX Text
NA

AutoCAD SHX Text
MAXIMUM COVERAGE:

AutoCAD SHX Text
10YR 6/6

AutoCAD SHX Text
C   LO SA

AutoCAD SHX Text
NO REF

AutoCAD SHX Text
GWO @ 52"

AutoCAD SHX Text
BOE @96"

AutoCAD SHX Text
10YR 2/2

AutoCAD SHX Text
Ap  LO

AutoCAD SHX Text
7.5YR 5/8

AutoCAD SHX Text
Bw   LO SA

AutoCAD SHX Text
7.5YR 6/6

AutoCAD SHX Text
B/C  LO SA

AutoCAD SHX Text
FEET

AutoCAD SHX Text
METERS

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
150

AutoCAD SHX Text
30

AutoCAD SHX Text
100

AutoCAD SHX Text
20

AutoCAD SHX Text
15

AutoCAD SHX Text
10

AutoCAD SHX Text
5

AutoCAD SHX Text
0

AutoCAD SHX Text
75

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
30

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE: 1"=40'

AutoCAD SHX Text
CHKD: 

AutoCAD SHX Text
PREPARED FOR:

AutoCAD SHX Text
CALC:

AutoCAD SHX Text
TAB:

AutoCAD SHX Text
SRV:

AutoCAD SHX Text
TEL:

AutoCAD SHX Text
APPD: 

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
OF

AutoCAD SHX Text
PLAN N0:

AutoCAD SHX Text
FB:

AutoCAD SHX Text
JOB NO:

AutoCAD SHX Text
SHEET 

AutoCAD SHX Text
DRWN: 

AutoCAD SHX Text
SCALE: 

AutoCAD SHX Text
IN

AutoCAD SHX Text
PROPOSED WATERSHED PLAN

AutoCAD SHX Text
WINCHENDON, MASSACHUSETTS

AutoCAD SHX Text
ZP BATTERY DEVCO, LLC

AutoCAD SHX Text
PETE FORTE

AutoCAD SHX Text
1 MERCANTILE STREET, SUIT 630

AutoCAD SHX Text
WORCESTER, MASSACHUSETTS 01608

AutoCAD SHX Text
MAR 27,2023

AutoCAD SHX Text
1"=40'

AutoCAD SHX Text
CMA

AutoCAD SHX Text
CMA

AutoCAD SHX Text
WDH

AutoCAD SHX Text
CMA

AutoCAD SHX Text
JEF

AutoCAD SHX Text
75-130

AutoCAD SHX Text
3101

AutoCAD SHX Text
WS

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
C-18-41

AutoCAD SHX Text
10YR 6/6

AutoCAD SHX Text
C   LO SA

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
APPROVAL OF THIS PLAN IS GRANTED ON THE CONDITIONS LISTED IN A SEPARATE STATEMENT OF CONDITIONS WHICH PART OF THE APPROVAL OF THIS SITE PLAN. 

AutoCAD SHX Text
OWNER BOSTWICK REALTY TRUST 256 MURDOCK AVENUE WINCHENDON, MASSACHUSETTS  APPLICANT ZP BATTERY DEVCO, LLC 1 MERCANTILE STREET, SUITE 630 WORCESTER, MASSACHUSETTS 01608

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
ELEC/TELE/CABLE

AutoCAD SHX Text
STRAW WATTLE AND SILT FENCE

AutoCAD SHX Text
WETLAND

AutoCAD SHX Text
TREELINE

AutoCAD SHX Text
L E G E N D

AutoCAD SHX Text
542

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
EROSION CONTROL

AutoCAD SHX Text
EDGE OF PAVEMENT

AutoCAD SHX Text
CONTOURS

AutoCAD SHX Text
ELEC/TELE/CABLE

AutoCAD SHX Text
DRAIN

AutoCAD SHX Text
WATER

AutoCAD SHX Text
PROPERTY LINES

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
560

AutoCAD SHX Text
WETLAND BUFFER ZONE

AutoCAD SHX Text
SEWER

AutoCAD SHX Text
%%UEXISTING 

AutoCAD SHX Text
%%UPROPOSED 

AutoCAD SHX Text
HYDRANTS

AutoCAD SHX Text
SIGNS

AutoCAD SHX Text
CURBLINE

AutoCAD SHX Text
LIGHTPOLE

AutoCAD SHX Text
PROJECT NOTES: 1. EARTHEN MATERIALS UTILIZED AS FILL WITHIN THE EARTHEN MATERIALS UTILIZED AS FILL WITHIN THE PROJECT AREA SHALL BE CLEAN AND FREE OF DELETERIOUS MATERIALS AND SHALL NOT CONTAIN ANY HAZARDOUS MATERIALS 2. PRIOR TO THE START OF CONSTRUCTION AND CLEARING PRIOR TO THE START OF CONSTRUCTION AND CLEARING ACTIVITIES, THE APPROVED LIMITS OF CONSTRUCTIONS SHALL BE FIELD STAKED AND REVIEWED BY THIS OFFICE 3. UPON THE COMPLETION OF CONSTRUCTION CATCHBASINS, UPON THE COMPLETION OF CONSTRUCTION CATCHBASINS, SUMPS AND STORMWATER BASINS OR BEST MANAGEMENT PRODUCTS (BMPs) SHALL BE CLEANED AND ANNUALLY THEREAFTER.  4. HAULING OF EARTHEN MATERIALS TO OR FROM THE HAULING OF EARTHEN MATERIALS TO OR FROM THE CONSTRUCTION SITE SHALL BE LIMITED TO THE HOURS OF 9AM TO 4PM MONDAY THROUGH FRIDAY.  5. IMPERVIOUS COVERAGE FROM THE PROPOSED PROJECT IMPERVIOUS COVERAGE FROM THE PROPOSED PROJECT SHALL BE COMPRISED OF CONCRETE AND CRUSHED STONE/GRAVEL FOR ACCESS WAYS. 


