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Stormwater Addendum 2
Fearing Hill Road Solar Project

AD Aﬂdn hC Wareham, MA

July 18, 2022

INTRODUCTION

This addendum to the 5/17/2021 Stormwater Drainage Analysis for the Proposed Fearing Hill
Road Solar Project in Wareham, MA has been prepared to address follow-up e-mail comments
received from the Town’s consulting hydrogeo engineer, Horsley Witten Group.

SUMMARY OF REVISIONS AND RESULTS

The following is a summary of the revisions made since the last submittal. They are as
follows:

Revised capacity calculations for the conveyance swale, using it’s flattest slope.

The results show that the conveyance swale still has adequate capacity to convey the 100-
year storm.

Revisions to the railroad grade/ditch Hydrocad modelling to consider only storage on the
culvert side of the raised railroad bed, until water levels exceed the height of the bed

Due to the minimal elevation difference between the bottom of the trench and the raised
railroad bed (£1.5 ft.), the results of the revised Hydrocad modelling showed no
difference in the calculated pre/post runoff amounts or water levels.

Completion of sizing calculations for the rip-rap aprons, impact basins and level
spreaders.

The sizes of rip-rap aprons and impact basins are now revised on the plans, based upon

these calculations. The level spreader sizes as proposed were found to be more than
adequate.
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Appendix A

Post-Development HydroCAD Stormwater Analysis - 3rd Revision
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: 1S Runoff Area=386,365 sf 0.00% Impervious Runoff Depth=1.30"
Flow Length=468" Tc=32.0 min CN=73 Runoff=7.12 cfs 1.0 af

Subcatchment1Sa: 1Sa Runoff Area=332,772 sf 1.93% Impervious Runoff Depth=1.50"
Flow Length=251" Tc=7.8 min CN=76 Runoff=12.20 cfs 1.0 af

Subcatchment1Sb: 1Sb Runoff Area=178,528 sf 0.00% Impervious Runoff Depth=1.43"
Flow Length=221" Tc=18.4 min CN=75 Runoff=4.65 cfs 0.5 af

Subcatchment2S: 2S Runoff Area=601,941 sf 0.00% Impervious Runoff Depth=0.80"
Flow Length=898' Tc=34.8 min CN=64 Runoff=5.76 cfs 0.9 af

Subcatchment2Sa: 2Sa Runoff Area=172,643 sf 0.00% Impervious Runoff Depth=1.37"
Flow Length=283" Tc=8.9 min CN=74 Runoff=5.46 cfs 0.5 af

Reach DP1: Eastern Wetland Inflow=13.38 cfs 2.4 af
Outflow=13.38 cfs 2.4 af

Pond 1P: 1P Peak Elev=74.45" Storage=14,671 cf Inflow=12.20 cfs 1.0 af
Outflow=2.35 cfs 1.0 af

Pond 2P: 2P Peak Elev=70.45' Storage=5,576 cf Inflow=5.46 cfs 0.5 af
Outflow=1.50 cfs 0.5 af

Pond 3P: 3P Peak Elev=73.61' Storage=1,131 cf Inflow=4.65 cfs 0.5 af
Outflow=4.38 cfs 0.5 af

Pond RRP: Western Swale/Railroad Tracks w/  Peak Elev=58.75"' Storage=5,577 cf Inflow=7.26 cfs 1.4 af
Outflow=6.91 cfs 1.4 af

Total Runoff Area = 38.390 ac Runoff Volume = 3.8 af Average Runoff Depth = 1.18"
99.62% Pervious = 38.242 ac  0.38% Impervious = 0.147 ac
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Summary for Subcatchment 1S: 1S

Runoff = 712 cfs @ 12.48 hrs, Volume= 1.0 af, Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"

Area (sf) CN Description
41,299 55 Woods, Good, HSG B
121,227 70 Woods, Good, HSG C
96,253 77 Woods, Good, HSG D
42,050 79 50-75% Grass cover, Fair, HSG C
44,337 74 >75% Grass cover, Good, HSG C
41,199 84 50-75% Grass cover, Fair, HSG D
386,365 73  Weighted Average
386,365 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.7 50 0.0100 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.3 418 0.0681 1.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

32.0 468 Total

Subcatchment 1S: 1S
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3055.01- FEARING HILL RD - POST-REV3
Prepared by Atlantic Design Engineers, Inc.
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Summary for Subcatchment 1Sa: 1Sa
Runoff = 12.20cfs @ 12.12 hrs, Volume= 1.0 af, Depth= 1.50"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"
Area (sf) CN Description
* 6,408 98 Unconnected pavement, HSG C - EQ PADS
5,146 96 Gravel surface, HSG C
252,473 74 >75% Grass cover, Good, HSG C
59,360 79 50-75% Grass cover, Fair, HSG C
9,385 84 50-75% Grass cover, Fair, HSG D
332,772 76  Weighted Average
326,364 98.07% Pervious Area
6,408 1.93% Impervious Area
6,408 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.60"
0.8 201 0.0640 4.07 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
7.8 251 Total
Subcatchment 1Sa: 1Sa
Hydrograph
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Summary for Subcatchment 1Sb: 1Sb

Runoff = 4.65cfs @ 12.27 hrs, Volume= 0.5 af, Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"

Area (sf) CN Description
4,422 96 Gravel surface, HSG C
157,889 74 >75% Grass cover, Good, HSG C
16,217 79 50-75% Grass cover, Fair, HSG C
178,528 75 Weighted Average
178,528 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.6 50 0.0010 0.05 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"
0.8 171 0.0450 3.42 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

18.4 221 Total

Subcatchment 1Sb: 1Sb
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Summary for Subcatchment 2S: 2S

Runoff = 576 cfs @ 12.57 hrs, Volume= 0.9 af, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"

Area (sf) CN Description
12,903 96 Gravel surface, HSG C
22,963 74 >75% Grass cover, Good, HSG C
285,668 55 Woods, Good, HSG B
225,635 70 Woods, Good, HSG C
15,496 69 50-75% Grass cover, Fair, HSG B
39,276 79 50-75% Grass cover, Fair, HSG C

601,941 64 Weighted Average

601,941 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
29.2 50 0.0080 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.6 848 0.0250 2.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

34.8 898 Total

Subcatchment 2S: 2S
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Summary for Subcatchment 2Sa: 2Sa

Runoff 546 cfs @ 12.14 hrs, Volume= 0.5 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"
Area (sf)

CN  Description

1,962
42,320
98,678
29,683

96
69
74
79

Gravel surface, HSG C

50-75% Grass cover, Fair, HSG B
>75% Grass cover, Good, HSG C
50-75% Grass cover, Fair, HSG C

Tc

172,643
172,643

Length

(min) (feet)

74

Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

8.0 50

0.7 184

0.2 49

0.0072

0.0850

0.0612

0.10

4.69

3.71

Sheet Flow,

Grass: Short n=0.150 P2= 3.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

8.9 283

Total

Subcatchment 2Sa: 2Sa
Hydrograph
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Type Il 24-hr 2-yr Rainfall

Summary for Reach DP1: Eastern Wetland
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Summary for Pond 1P: 1P

Inflow Area = 7.639 ac, 1.93% Impervious, Inflow Depth = 1.50" for 2-yr event

Inflow = 1220 cfs @ 12.12 hrs, Volume= 1.0 af

Outflow = 2.35cfs @ 12.63 hrs, Volume= 1.0 af, Atten=81%, Lag= 30.8 min
Primary = 235cfs @ 12.63 hrs, Volume= 1.0 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=74.45' @ 12.63 hrs Surf.Area= 18,732 sf Storage= 14,671 cf

Plug-Flow detention time= 77.5 min calculated for 1.0 af (100% of inflow)
Center-of-Mass det. time= 77.6 min ( 927.0 - 849.4)

Volume Invert Avail.Storage Storage Description
#1 73.00' 140,073 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
73.00 2,895 876.8 0 0 2,895
74.00 13,416 1,517.5 7,514 7,514 124,975
75.00 26,522 1,740.9 19,600 27,115 182,924
76.00 41,778 1,899.3 33,862 60,977 228,845
77.00 58,419 2,081.5 49,867 110,844 286,597
77.50 58,500 2,100.0 29,230 140,073 292,842
Device Routing Invert Outlet Devices
#1  Primary 77.00" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 73.00' 10.0" Round Culvert

L=45.0' CPP, mitered to conform to fill, Ke=0.700

Inlet / Outlet Invert=73.00'/ 72.55" S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=2.35 cfs @ 12.63 hrs HW=74.45" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 2.35 cfs @ 4.31 fps)
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Type Il 24-hr 2-yr Rainfall=3.68"

Pond 1P: 1P

Hydrograph
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Summary for Pond 2P: 2P

Inflow Area = 3.963 ac, 0.00% Impervious, Inflow Depth = 1.37" for 2-yr event

Inflow = 546 cfs @ 12.14 hrs, Volume= 0.5 af

Outflow = 1.50cfs @ 12.57 hrs, Volume= 0.5 af, Atten=73%, Lag= 26.1 min
Primary = 150 cfs @ 12.57 hrs, Volume= 0.5 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=70.45' @ 12.57 hrs Surf.Area= 8,044 sf Storage= 5,576 cf

Plug-Flow detention time= 41.3 min calculated for 0.5 af (100% of inflow)
Center-of-Mass det. time= 41.1 min ( 897.4 - 856.4 )

Volume Invert Avail.Storage Storage Description
#1 69.00' 58,912 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
69.00 1,009 191.5 0 0 1,009
70.00 4,826 397.8 2,681 2,681 10,688
71.00 12,978 663.6 8,573 11,253 33,145
72.00 23,823 909.9 18,128 29,381 63,995
73.00 35,633 1,063.0 29,531 58,912 88,052
Device Routing Invert Outlet Devices
#1  Primary 72.50" 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Primary 69.00' 8.0" Round Culvert
L=41.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 69.00' / 68.67' S=0.0080'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

Primary OutFlow Max=1.50 cfs @ 12.57 hrs HW=70.45" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 1.50 cfs @ 4.29 fps)
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Summary for Pond 3P: 3P

Inflow Area = 4.098 ac, 0.00% Impervious, Inflow Depth = 1.43" for 2-yr event
Inflow = 465cfs@ 12.27 hrs, Volume= 0.5 af

Outflow = 438 cfs @ 12.34 hrs, Volume= 0.5 af, Atten=6%, Lag=4.1 min
Primary = 438 cfs@ 12.34 hrs, Volume= 0.5 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=73.61' @ 12.34 hrs Surf.Area= 1,880 sf Storage= 1,131 cf

Plug-Flow detention time= 4.0 min calculated for 0.5 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 866.0 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 72.00' 17,415 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
72.00 167 153.1 0 0 167
73.00 660 176.0 386 386 789
74.00 2,979 333.6 1,680 2,067 7,185
75.00 9,151 469.4 5,784 7,850 15,872
76.00 9,984 563.0 9,564 17,415 23,579
Device Routing Invert Outlet Devices
#1  Primary 75.50" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 72.00' 6.0" Round Culvert X 2.00

L=45.0" CPP, mitered to conform to fill, Ke= 0.700

Inlet / Outlet Invert=72.00'/ 71.55' S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.20 sf
#3  Primary 73.00' 14.0" Round Culvert X 2.00

L=45.0" CPP, mitered to conform to fill, Ke= 0.700

Inlet / Outlet Invert=73.00'/ 72.55' S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.07 sf

Primary OutFlow Max=4.36 cfs @ 12.34 hrs HW=73.61" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 1.72 cfs @ 4.37 fps)
3=Culvert (Inlet Controls 2.65 cfs @ 2.34 fps)
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Summary for Pond RRP: Western Swale/Railroad Tracks w/ Culvert

Inflow Area = 17.782 ac, 0.00% Impervious, Inflow Depth = 0.92" for 2-yr event
Inflow = 7.26 cfs @ 12.57 hrs, Volume= 1.4 af

Outflow = 6.91cfs @ 12.69 hrs, Volume= 1.4 af, Atten=5%, Lag=7.3 min
Primary = 6.91cfs @ 12.69 hrs, Volume= 1.4 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=58.75' @ 12.69 hrs Surf.Area= 8,122 sf Storage= 5,577 cf

Plug-Flow detention time= 14.3 min calculated for 1.4 af (100% of inflow)
Center-of-Mass det. time= 13.9 min ( 921.9 - 908.0)

Volume Invert Avail.Storage Storage Description
#1 56.00' 22,365 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
56.00 13 26.5 0 0 13
57.00 505 195.7 200 200 3,007
58.00 2,779 348.1 1,490 1,689 9,607
59.00 10,591 884.0 6,265 7,954 62,155
60.00 18,605 1,253.7 14,411 22,365 125,054
Device Routing Invert Outlet Devices
#1  Primary 56.26' 12.0" Round CMP_Round 12"

L=60.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 56.26' / 55.86' S=0.0067 '/ Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 58.65' 50.0'long x 35.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=6.81 cfs @ 12.69 hrs HW=58.74" (Free Discharge)
1=CMP_Round 12" (Barrel Controls 2.91 cfs @ 3.70 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 3.91 cfs @ 0.82 fps)
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Pond RRP: Western Swale/Railroad Tracks w/ Culvert
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: 1S Runoff Area=386,365 sf 0.00% Impervious Runoff Depth=2.63"
Flow Length=468" Tc=32.0 min CN=73 Runoff=14.90 cfs 1.9 af

Subcatchment1Sa: 1Sa Runoff Area=332,772 sf 1.93% Impervious Runoff Depth=2.90"
Flow Length=251" Tc=7.8 min CN=76 Runoff=24.12 cfs 1.8 af

Subcatchment1Sb: 1Sb Runoff Area=178,528 sf 0.00% Impervious Runoff Depth=2.81"
Flow Length=221" Tc=18.4 min CN=75 Runoff=9.38 cfs 1.0 af

Subcatchment2S: 2S Runoff Area=601,941 sf 0.00% Impervious Runoff Depth=1.87"
Flow Length=898' Tc=34.8 min CN=64 Runoff=15.30 cfs 2.2 af

Subcatchment2Sa: 2Sa Runoff Area=172,643 sf 0.00% Impervious Runoff Depth=2.72"
Flow Length=283" Tc=8.9 min CN=74 Runoff=11.19 cfs 0.9 af

Reach DP1: Eastern Wetland Inflow=26.00 cfs 4.8 af
Outflow=26.00 cfs 4.8 af

Pond 1P: 1P Peak Elev=75.22' Storage=33,239 cf Inflow=24.12 cfs 1.8 af
Outflow=3.11 cfs 1.8 af

Pond 2P: 2P Peak Elev=71.19' Storage=13,957 cf Inflow=11.19 cfs 0.9 af
Outflow=1.93 cfs 0.9 af

Pond 3P: 3P Peak Elev=74.09"' Storage=2,357 cf Inflow=9.38 cfs 1.0 af
Outflow=8.49 cfs 1.0 af

Pond RRP: Western Swale/Railroad Tracks w/ Peak Elev=58.87' Storage=6,690 cf Inflow=17.22 cfs 3.1 af
Outflow=17.15 cfs 3.1 af

Total Runoff Area = 38.390 ac Runoff Volume = 7.8 af Average Runoff Depth = 2.44"
99.62% Pervious = 38.242 ac  0.38% Impervious = 0.147 ac
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Summary for Subcatchment 1S: 1S

Runoff = 1490 cfs @ 12.46 hrs, Volume= 1.9 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=5.44"

Area (sf) CN Description

41,299 55 Woods, Good, HSG B

121,227 70 Woods, Good, HSG C
96,253 77 Woods, Good, HSG D
42,050 79 50-75% Grass cover, Fair, HSG C
44,337 74 >75% Grass cover, Good, HSG C
41,199 84 50-75% Grass cover, Fair, HSG D

386,365 73  Weighted Average

386,365 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.7 50 0.0100 0.03 Sheet Flow,

Woods: Dense underbrush n=0.800 P2= 3.60"

5.3 418 0.0681 1.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

32.0 468 Total

Subcatchment 1S: 1S

Hydrograph -
o] ype Ill 24-hr
10-yrRainfall=5.44"
e B ff Area=386, 365
ol M Ruﬁaff*vauﬁaéﬁgg*a"
ot B RunoffDepth-Z 63"
SRR ¢ BN megiﬁ;z;eg-:
1 ~ Te=32.0min

o
N

Time (hours)
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Runoff =

Summary for Subcatchment 1Sa: 1Sa

2412 cfs @ 12.11 hrs, Volume= 1.8 af, Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-yr Rainfall=5.44"

Area (sf) CN Description
* 6,408 98 Unconnected pavement, HSG C - EQ PADS
5,146 96 Gravel surface, HSG C
252,473 74 >75% Grass cover, Good, HSG C
59,360 79 50-75% Grass cover, Fair, HSG C
9,385 84 50-75% Grass cover, Fair, HSG D
332,772 76  Weighted Average
326,364 98.07% Pervious Area
6,408 1.93% Impervious Area
6,408 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.60"
0.8 201 0.0640 4.07 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
7.8 251 Total
Subcatchment 1Sa: 1Sa
Hydrograph
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Summary for Subcatchment 1Sb: 1Sb

Runoff = 9.38cfs @ 12.26 hrs, Volume= 1.0 af, Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-yr Rainfall=5.44"

Area (sf) CN Description
4,422 96 Gravel surface, HSG C
157,889 74 >75% Grass cover, Good, HSG C
16,217 79 50-75% Grass cover, Fair, HSG C
178,528 75 Weighted Average
178,528 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.6 50 0.0010 0.05 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"
0.8 171 0.0450 3.42 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

18.4 221 Total

Subcatchment 1Sb: 1Sb

Hydrograph -
J | yp@1ll24hr
10-yr Rainfall=5.44"
1 Runoff Area=178 528 sf
A ~ Runoff Volume=1.0 af
e Runoff Depth*? 81" *
= ] 7FI¢WLength—221‘~
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z - CN=75
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Summary for Subcatchment 2S: 2S

Runoff = 15.30cfs @ 12.52 hrs, Volume= 2.2 af, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-yr Rainfall=5.44"

Area (sf) CN Description
12,903 96 Gravel surface, HSG C
22,963 74 >75% Grass cover, Good, HSG C
285,668 55 Woods, Good, HSG B
225,635 70 Woods, Good, HSG C
15,496 69 50-75% Grass cover, Fair, HSG B
39,276 79 50-75% Grass cover, Fair, HSG C
601,941 64 Weighted Average
601,941 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
29.2 50 0.0080 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.6 848 0.0250 2.55 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

34.8 898 Total

Subcatchment 2S: 2S

A Emws
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ol "~ Runoff Volume=2.2 af
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Summary for Subcatchment 2Sa: 2Sa

Runoff = 1119 cfs @ 12.13 hrs, Volume= 0.9 af, Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-yr Rainfall=5.44"

Area (sf) CN Description
1,962 96 Gravel surface, HSG C
42,320 69 50-75% Grass cover, Fair, HSG B
98,678 74 >75% Grass cover, Good, HSG C
29,683 79 50-75% Grass cover, Fair, HSG C
172,643 74  Weighted Average

172,643 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.0 50 0.0072 0.10 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"

0.7 184 0.0850 4.69 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.2 49 0.0612 3.71 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

8.9 283 Total

Subcatchment 2Sa: 2Sa

Hydrograph

| e
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Summary for Reach DP1: Eastern Wetland
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Reach DP1: Eastern Wetland
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Summary for Pond 1P: 1P

Inflow Area = 7.639 ac, 1.93% Impervious, Inflow Depth = 2.90" for 10-yr event
Inflow = 2412 cfs @ 12.11 hrs, Volume= 1.8 af

Outflow = 3.11cfs@ 12.86 hrs, Volume= 1.8 af, Atten=87%, Lag=44.6 min
Primary = 3.11cfs @ 12.86 hrs, Volume= 1.8 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=75.22' @ 12.86 hrs Surf.Area= 29,561 sf Storage= 33,239 cf

Plug-Flow detention time= 118.3 min calculated for 1.8 af (100% of inflow)
Center-of-Mass det. time= 118.5 min ( 948.6 - 830.1)

Volume Invert Avail.Storage Storage Description
#1 73.00' 140,073 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
73.00 2,895 876.8 0 0 2,895
74.00 13,416 1,517.5 7,514 7,514 124,975
75.00 26,522 1,740.9 19,600 27,115 182,924
76.00 41,778 1,899.3 33,862 60,977 228,845
77.00 58,419 2,081.5 49,867 110,844 286,597
77.50 58,500 2,100.0 29,230 140,073 292,842
Device Routing Invert Outlet Devices
#1  Primary 77.00" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 73.00' 10.0" Round Culvert

L=45.0' CPP, mitered to conform to fill, Ke=0.700

Inlet / Outlet Invert=73.00'/ 72.55" S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=3.11 cfs @ 12.86 hrs HW=75.22" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 3.11 cfs @ 5.70 fps)
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Summary for Pond 2P: 2P

Inflow Area = 3.963 ac, 0.00% Impervious, Inflow Depth = 2.72" for 10-yr event
Inflow = 11.19cfs @ 12.13 hrs, Volume= 0.9 af

Outflow = 1.93 cfs @ 12.69 hrs, Volume= 0.9 af, Atten=83%, Lag= 33.7 min
Primary = 1.93cfs @ 12.69 hrs, Volume= 0.9 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=71.19' @ 12.69 hrs Surf.Area= 14,832 sf Storage= 13,957 cf

Plug-Flow detention time= 70.5 min calculated for 0.9 af (100% of inflow)
Center-of-Mass det. time= 70.8 min ( 906.8 - 836.1)

Volume Invert Avail.Storage Storage Description
#1 69.00' 58,912 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
69.00 1,009 191.5 0 0 1,009
70.00 4,826 397.8 2,681 2,681 10,688
71.00 12,978 663.6 8,573 11,253 33,145
72.00 23,823 909.9 18,128 29,381 63,995
73.00 35,633 1,063.0 29,531 58,912 88,052
Device Routing Invert Outlet Devices
#1  Primary 72.50" 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Primary 69.00' 8.0" Round Culvert
L=41.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 69.00' / 68.67' S=0.0080'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

Primary OutFlow Max=1.93 cfs @ 12.69 hrs HW=71.19" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 1.93 cfs @ 5.53 fps)
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Inflow Area =
Inflow =
Outflow =
Primary =

4098ac, O
938cfs @ 1
849cfs@ 1
849cfs @ 1

Summary for Pond 3P: 3P

.00% Impervious, Inflow Depth = 2.81" for 10-yr event
2.26 hrs, Volume= 1.0 af

2.35 hrs, Volume= 1.0 af, Atten=10%, Lag=5.3 min
2.35 hrs, Volume= 1.0 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=74.09' @ 12.35 hrs Surf.Area= 3,402 sf Storage= 2,357 cf

Plug-Flow detention time= 3.8 min calculated for 1.0 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 846.2 - 842.4)

Volume Invert Avail.Storage Storage Description
#1 72.00' 17,415 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
72.00 167 153.1 0 0 167
73.00 660 176.0 386 386 789
74.00 2,979 333.6 1,680 2,067 7,185
75.00 9,151 469.4 5,784 7,850 15,872
76.00 9,984 563.0 9,564 17,415 23,579
Device Routing Invert Outlet Devices
#1  Primary 75.50" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 72.00' 6.0" Round Culvert X 2.00
L=45.0" CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert=72.00'/ 71.55' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.20 sf
#3  Primary 73.00' 14.0" Round Culvert X 2.00

L=45.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 73.00' / 72.55' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.07 sf

Primary OutFlow Max=8.48 cfs @ 12.35 hrs HW=74.09' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 1.96 cfs @ 5.00 fps)
3=Culvert (Inlet Controls 6.52 cfs @ 3.14 fps)
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Summary for Pond RRP: Western Swale/Railroad Tracks w/ Culvert

Inflow Area = 17.782 ac, 0.00% Impervious, Inflow Depth = 2.06" for 10-yr event
Inflow = 17.22 cfs @ 12.52 hrs, Volume= 3.1 af

Outflow = 1715 cfs @ 12.55 hrs, Volume= 3.1 af, Atten=0%, Lag= 1.8 min
Primary = 1715 cfs @ 12.55 hrs, Volume= 3.1 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=58.87' @ 12.55 hrs Surf.Area= 9,319 sf Storage= 6,690 cf

Plug-Flow detention time= 13.5 min calculated for 3.1 af (100% of inflow)
Center-of-Mass det. time= 13.2 min ( 904.6 - 891.5)

Volume Invert Avail.Storage Storage Description
#1 56.00' 22,365 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
56.00 13 26.5 0 0 13
57.00 505 195.7 200 200 3,007
58.00 2,779 348.1 1,490 1,689 9,607
59.00 10,591 884.0 6,265 7,954 62,155
60.00 18,605 1,253.7 14,411 22,365 125,054
Device Routing Invert Outlet Devices
#1  Primary 56.26' 12.0" Round CMP_Round 12"

L=60.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 56.26' / 55.86' S=0.0067 '/ Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 58.65' 50.0'long x 35.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=17.12 cfs @ 12.55 hrs HW=58.87" (Free Discharge)
1=CMP_Round 12" (Barrel Controls 3.00 cfs @ 3.82 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 14.12 cfs @ 1.27 fps)
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: 1S Runoff Area=386,365 sf 0.00% Impervious Runoff Depth=3.69"
Flow Length=468" Tc=32.0 min CN=73 Runoff=20.99 cfs 2.7 af

Subcatchment1Sa: 1Sa Runoff Area=332,772 sf 1.93% Impervious Runoff Depth=4.00"
Flow Length=251" Tc=7.8 min CN=76 Runoff=33.22 cfs 2.5 af

Subcatchment1Sb: 1Sb Runoff Area=178,528 sf 0.00% Impervious Runoff Depth=3.89"
Flow Length=221" Tc=18.4 min CN=75 Runoff=13.02 cfs 1.3 af

Subcatchment2S: 2S Runoff Area=601,941 sf 0.00% Impervious Runoff Depth=2.78"
Flow Length=898' Tc=34.8 min CN=64 Runoff=23.33 cfs 3.2 af

Subcatchment2Sa: 2Sa Runoff Area=172,643 sf 0.00% Impervious Runoff Depth=3.79"
Flow Length=283" Tc=8.9 min CN=74 Runoff=15.62 cfs 1.3 af

Reach DP1: Eastern Wetland Inflow=34.98 cfs 6.6 af
Outflow=34.98 cfs 6.6 af

Pond 1P: 1P Peak Elev=75.70" Storage=49,072 cf Inflow=33.22 cfs 2.5 af
Outflow=3.50 cfs 2.5 af

Pond 2P: 2P Peak Elev=71.62' Storage=21,286 cf Inflow=15.62 cfs 1.3 af
Outflow=2.14 cfs 1.3 af

Pond 3P: 3P Peak Elev=74.47' Storage=4,040 cf Inflow=13.02 cfs 1.3 af
Outflow=10.71 cfs 1.3 af

Pond RRP: Western Swale/Railroad Tracks w/ Peak Elev=58.95' Storage=7,453 cf Inflow=25.45 cfs 4.5 af
Outflow=25.36 cfs 4.5 af

Total Runoff Area = 38.390 ac Runoff Volume =11.1 af Average Runoff Depth = 3.46"
99.62% Pervious = 38.242 ac  0.38% Impervious = 0.147 ac
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Summary for Subcatchment 1S: 1S

Runoff = 20.99 cfs @ 12.45 hrs, Volume= 2.7 af, Depth= 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Rainfall=6.71"

Area (sf) CN Description
41,299 55 Woods, Good, HSG B
121,227 70 Woods, Good, HSG C
96,253 77 Woods, Good, HSG D
42,050 79 50-75% Grass cover, Fair, HSG C
44 337 74 >75% Grass cover, Good, HSG C
41,199 84 50-75% Grass cover, Fair, HSG D
386,365 73  Weighted Average
386,365 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.7 50 0.0100 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.3 418 0.0681 1.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

32.0 468 Total

Subcatchment 1S: 1S

Hydrograph
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Summary for Subcatchment 1Sa: 1Sa

Runoff = 33.22cfs@ 12.11 hrs, Volume= 2.5 af, Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-yr Rainfall=6.71"

Area (sf) CN Description
* 6,408 98 Unconnected pavement, HSG C - EQ PADS
5,146 96 Gravel surface, HSG C
252,473 74 >75% Grass cover, Good, HSG C
59,360 79 50-75% Grass cover, Fair, HSG C
9,385 84 50-75% Grass cover, Fair, HSG D
332,772 76  Weighted Average
326,364 98.07% Pervious Area
6,408 1.93% Impervious Area
6,408 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.60"
0.8 201 0.0640 4.07 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
7.8 251 Total
Subcatchment 1Sa: 1Sa
Hydrograph
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Summary for Subcatchment 1Sb: 1Sb

3.89"

= 1.3 af, Depth

13.02cfs @ 12.26 hrs, Volume

Runoff

0.05 hrs

1.00-36.00 hrs, dt

Time Span

CN

Weighted

=SCS,
=6.71"

Runoff by SCS TR-20 method, UH
Type lll 24-hr 25-yr Rainfall

CN  Description

Area (sf)

96 Gravel surface, HSG C

4,422
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100.00% Pervious Area

75 Weighted Average

178,528
178,528

(cfs)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec)

Tc Length
(feet)

(min)

Sheet Flow,

0.05

50 0.0010

17.6

=0.150 P2=3.60"

Grass: Short n

Shallow Concentrated Flow,

171 0.0450 3.42

0.8

16.1 fps

Unpaved Kv

Total

221

18.4

Subcatchment 1Sb: 1Sb
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Summary for Subcatchment 2S: 2S

Runoff = 23.33 cfs @ 12.51 hrs, Volume= 3.2 af, Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Rainfall=6.71"

Area (sf) CN Description
12,903 96 Gravel surface, HSG C
22,963 74 >75% Grass cover, Good, HSG C
285,668 55 Woods, Good, HSG B
225,635 70 Woods, Good, HSG C
15,496 69 50-75% Grass cover, Fair, HSG B
39,276 79 50-75% Grass cover, Fair, HSG C
601,941 64 Weighted Average

601,941 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
29.2 50 0.0080 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.6 848 0.0250 2.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

34.8 898 Total

Subcatchment 2S: 2S

Hydrograph
FF-—F - -—F - =TT - T - FT - T - F-F - T - F-F-F-F-F-F-F-F-F-F-F-F=—
2 O~ O A S
wf | L2
R ******TYPGHZZH’I:

A - e -+ + -+ == -
ol | - 25-yrRainfall=6.71"

U it el el el el el e it het by | i i Bt Bt i Bl Sl i TTT T T 4 - TT T T el e Tem e BT ™
el W Run Ar a=601,941 sf
174 Wy T T T T T’T’T’T’F’F’T’F’F’\”
ol f unoff Volume=3.2 af

";,‘ L D A A A B (e e e A e EE N E R 77 e e R e I S I ) I r-rr -
“6 14 IR I N ) A — — 1 L,L, _ . _ “L,
et [ A noff Depth=2.78"
o 12% ’*ﬁ*}**}**}**}**: ********************* L*L*L*L*L*L*L*L*‘L*"**
SBIE S ) N !@{\(Leﬁgtl‘t 898"
| | | | | | | | ‘ |
9 L e - T T -
S B - Tc=34.8min
L T T T T I T L
T P - CN=64
S e O A A
| | | | | | | | | | | | | | | |
3 I e e S - 1 1T I 1T T T1- 11T 1T 1T T T T T rCoTrCoonr o0 o
Al e e
2
0

| LA LA LA LA LS LY L LR | "I";"I";"I";"I";"I;;"I;;"I' - : : : "I;;"I;"'I'"'I""I""I""I""I""I""I""I""I""I""I
123456789101112131415161718192021222324252627282930313233343536
Time (hours)



3055.01- FEARING HILL RD - POST-REV3 Type Ill 24-hr 25-yr Rainfall=6.71"

Prepared by Atlantic Design Engineers, Inc. Printed 7/18/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 37

Summary for Subcatchment 2Sa: 2Sa

Runoff = 15.62cfs @ 12.13 hrs, Volume= 1.3 af, Depth= 3.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Rainfall=6.71"

Area (sf) CN Description
1,962 96 Gravel surface, HSG C
42,320 69 50-75% Grass cover, Fair, HSG B
98,678 74 >75% Grass cover, Good, HSG C
29,683 79 50-75% Grass cover, Fair, HSG C
172,643 74  Weighted Average

172,643 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.0 50 0.0072 0.10 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"

0.7 184 0.0850 4.69 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.2 49 0.0612 3.71 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

8.9 283 Total

Subcatchment 2Sa: 2Sa
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4 B 2syrRainfaisert
el ijjjkuanmrea {72 643 sf

ol KM RunoffVolume=t.3af
S :;:;3::;:*;*;3*;3*;3***;*;g.;.};aifbg,;;}i;;ﬁg-*-;:
i R - W Length=283
ARRRREEREEY RmE  Te=8.9 min-
it RN ‘ CN=7
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Summary for Pond 1P: 1P

Inflow Area = 7.639 ac, 1.93% Impervious, Inflow Depth = 4.00" for 25-yr event
Inflow = 33.22cfs @ 12.11 hrs, Volume= 2.5 af

Outflow = 3.50cfs @ 13.02 hrs, Volume= 2.5 af, Atten=89%, Lag= 54.5 min
Primary = 3.50cfs @ 13.02 hrs, Volume= 2.5 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=75.70' @ 13.02 hrs Surf.Area= 36,787 sf Storage= 49,072 cf

Plug-Flow detention time= 153.4 min calculated for 2.5 af (100% of inflow)
Center-of-Mass det. time= 153.0 min ( 973.9 - 820.9)

Volume Invert Avail.Storage Storage Description
#1 73.00' 140,073 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
73.00 2,895 876.8 0 0 2,895
74.00 13,416 1,517.5 7,514 7,514 124,975
75.00 26,522 1,740.9 19,600 27,115 182,924
76.00 41,778 1,899.3 33,862 60,977 228,845
77.00 58,419 2,081.5 49,867 110,844 286,597
77.50 58,500 2,100.0 29,230 140,073 292,842
Device Routing Invert Outlet Devices
#1  Primary 77.00" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 73.00' 10.0" Round Culvert

L=45.0' CPP, mitered to conform to fill, Ke=0.700

Inlet / Outlet Invert=73.00'/ 72.55" S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=3.50 cfs @ 13.02 hrs HW=75.70" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 3.50 cfs @ 6.42 fps)
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Summary for Pond 2P: 2P

Inflow Area = 3.963 ac, 0.00% Impervious, Inflow Depth = 3.79" for 25-yr event
Inflow = 15.62cfs @ 12.13 hrs, Volume= 1.3 af

Outflow = 214 cfs @ 12.84 hrs, Volume= 1.3 af, Atten=86%, Lag=42.6 min
Primary = 214 cfs @ 12.84 hrs, Volume= 1.3 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=71.62' @ 12.84 hrs Surf.Area= 19,367 sf Storage= 21,286 cf

Plug-Flow detention time= 97.7 min calculated for 1.3 af (100% of inflow)
Center-of-Mass det. time= 97.4 min ( 923.9 - 826.5)

Volume Invert Avail.Storage Storage Description
#1 69.00' 58,912 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
69.00 1,009 191.5 0 0 1,009
70.00 4,826 397.8 2,681 2,681 10,688
71.00 12,978 663.6 8,573 11,253 33,145
72.00 23,823 909.9 18,128 29,381 63,995
73.00 35,633 1,063.0 29,531 58,912 88,052
Device Routing Invert Outlet Devices
#1  Primary 72.50" 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Primary 69.00' 8.0" Round Culvert
L=41.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 69.00' / 68.67' S=0.0080'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

Primary OutFlow Max=2.14 cfs @ 12.84 hrs HW=71.62" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 2.14 cfs @ 6.14 fps)



Page 42

Printed 7/18/2022

Type lll 24-hr 25-yr Rainfall=6.71"

HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC

3055.01- FEARING HILL RD - POST-REV3

Prepared by Atlantic Design Engineers, Inc.

Pond 2P: 2P

Hydrograph

L i e B B I e e [ et e S M
[ e e
i S e B Bl Il e e e B e e B e e
[ T T e e E A N I
T T T T T T TTaT T T T T T
B e e
LR At e e H et Bt A R
[ SO A [N O S S S U AN S B
L e e R e R R
R e P S
I I [
I I [
I I Lo
; ; —

Ny T
[ [ T N B
iy i
[ [ T N B
ey

R e B B B e e Bt B e

L R A At e e e e e e e e e e

\T 4r 4 4\\,\\,\\,\\_\ f 4r 4 i\\,\\,\\,\\T f

\1 ﬂ 4 J\J\\,\\,\\_\ ﬂ ﬂ 4 J\J\\,\\,\\ﬂ\ //

- - _IHU.L.\L\L\\,\\,\\r\F\F\F\L\L\\,\\,\\ .

- - - - Y - — -

(sy0) mol4

123 4567 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Time (hours)



3055.01- FEARING HILL RD - POST-REV3

Type lll 24-hr 25-yr Rainfall=6.71"

Prepared by Atlantic Design Engineers, Inc. Printed 7/18/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 43

Inflow Area
Inflow
Outflow
Primary

4098ac, O
13.02cfs @ 1
10.71cfs @ 1
10.71cfs @ 1

Summary for Pond 3P: 3P

.00% Impervious, Inflow Depth = 3.89" for 25-yr event
2.26 hrs, Volume= 1.3 af

2.39 hrs, Volume= 1.3 af, Atten=18%, Lag=7.9 min
2.39 hrs, Volume= 1.3 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=74.47' @ 12.39 hrs Surf.Area= 5,481 sf Storage= 4,040 cf

Plug-Flow detention time= 4.5 min calculated for 1.3 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 837.3 - 833.0)

Volume Invert Avail.Storage Storage Description
#1 72.00' 17,415 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
72.00 167 153.1 0 0 167
73.00 660 176.0 386 386 789
74.00 2,979 333.6 1,680 2,067 7,185
75.00 9,151 469.4 5,784 7,850 15,872
76.00 9,984 563.0 9,564 17,415 23,579
Device Routing Invert Outlet Devices
#1  Primary 75.50" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 72.00' 6.0" Round Culvert X 2.00
L=45.0" CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert=72.00'/ 71.55' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.20 sf
#3  Primary 73.00' 14.0" Round Culvert X 2.00

L=45.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 73.00' / 72.55' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.07 sf

Primary OutFlow Max=10.69 cfs @ 12.39 hrs HW=74.47" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 2.14 cfs @ 5.44 fps)
3=Culvert (Inlet Controls 8.55 cfs @ 4.00 fps)
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Summary for Pond RRP: Western Swale/Railroad Tracks w/ Culvert

Inflow Area = 17.782 ac, 0.00% Impervious, Inflow Depth = 3.01" for 25-yr event
Inflow = 2545 cfs @ 12.51 hrs, Volume= 4.5 af

Outflow = 25.36 cfs @ 12.53 hrs, Volume= 4.5 af, Atten=0%, Lag= 1.6 min
Primary = 2536 cfs @ 12.53 hrs, Volume= 4.5 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=58.95' @ 12.53 hrs Surf.Area= 10,096 sf Storage= 7,453 cf

Plug-Flow detention time= 12.5 min calculated for 4.5 af (100% of inflow)
Center-of-Mass det. time= 12.2 min ( 899.7 - 887.4)

Volume Invert Avail.Storage Storage Description
#1 56.00' 22,365 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
56.00 13 26.5 0 0 13
57.00 505 195.7 200 200 3,007
58.00 2,779 348.1 1,490 1,689 9,607
59.00 10,591 884.0 6,265 7,954 62,155
60.00 18,605 1,253.7 14,411 22,365 125,054
Device Routing Invert Outlet Devices
#1  Primary 56.26' 12.0" Round CMP_Round 12"

L=60.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 56.26' / 55.86' S=0.0067 '/ Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 58.65' 50.0'long x 35.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=25.26 cfs @ 12.53 hrs HW=58.95" (Free Discharge)
1=CMP_Round 12" (Barrel Controls 3.06 cfs @ 3.90 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 22.20 cfs @ 1.48 fps)
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Pond RRP: Western Swale/Railroad Tracks w/ Culvert
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1S: 1S Runoff Area=386,365 sf 0.00% Impervious Runoff Depth=5.51"
Flow Length=468" Tc=32.0 min CN=73 Runoff=31.30 cfs 4.1 af

Subcatchment1Sa: 1Sa Runoff Area=332,772 sf 1.93% Impervious Runoff Depth=5.87"
Flow Length=251" Tc=7.8 min CN=76 Runoff=48.39 cfs 3.7 af

Subcatchment1Sb: 1Sb Runoff Area=178,528 sf 0.00% Impervious Runoff Depth=5.75"
Flow Length=221" Tc=18.4 min CN=75 Runoff=19.13 cfs 2.0 af

Subcatchment2S: 2S Runoff Area=601,941 sf 0.00% Impervious Runoff Depth=4.41"
Flow Length=898' Tc=34.8 min CN=64 Runoff=37.57 cfs 5.1 af

Subcatchment2Sa: 2Sa Runoff Area=172,643 sf 0.00% Impervious Runoff Depth=5.63"
Flow Length=283" Tc=8.9 min CN=74 Runoff=23.08 cfs 1.9 af

Reach DP1: Eastern Wetland Inflow=48.58 cfs 9.8 af
Outflow=48.58 cfs 9.8 af

Pond 1P: 1P Peak Elev=76.38" Storage=77,965 cf Inflow=48.39 cfs 3.7 af
Outflow=3.99 cfs 3.7 af

Pond 2P: 2P Peak Elev=72.22' Storage=34,960 cf Inflow=23.08 cfs 1.9 af
Outflow=2.41 cfs 1.9 af

Pond 3P: 3P Peak Elev=75.06"' Storage=8,405 cf Inflow=19.13 cfs 2.0 af
Outflow=13.42 cfs 2.0 af

Pond RRP: Western Swale/Railroad Tracks w/ Peak Elev=59.07' Storage=8,704 cf Inflow=39.93 cfs 6.9 af
Outflow=39.81 cfs 6.9 af

Total Runoff Area = 38.390 ac Runoff Volume =16.7 af Average Runoff Depth = 5.22"
99.62% Pervious = 38.242 ac  0.38% Impervious = 0.147 ac
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Summary for Subcatchment 1S: 1S

Runoff = 31.30cfs @ 12.44 hrs, Volume= 4.1 af, Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=8.78"

Area (sf) CN Description
41,299 55 Woods, Good, HSG B
121,227 70 Woods, Good, HSG C
96,253 77 Woods, Good, HSG D
42,050 79 50-75% Grass cover, Fair, HSG C
44,337 74 >75% Grass cover, Good, HSG C
41,199 84 50-75% Grass cover, Fair, HSG D
386,365 73  Weighted Average
386,365 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.7 50 0.0100 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.3 418 0.0681 1.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

32.0 468 Total

Subcatchment 1S: 1S

oo
o BRRREREN.  Type lll 24-hr
o S 1oo-yr Rainfall=8.78"
W | Ru,ngffﬁﬁ\ﬁréaﬁ 386,365 sf

I B e | (AR St  Runoff Volume=4.1 af
F'GEEasssnan EesesssEN Runoff Depth=5.51"
o ?W téﬁyth,‘468fi
12y TT‘c732 0 min -
o | ~ CN=T3
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Summary for Subcatchment 1Sa: 1Sa

Runoff = 48.39cfs @ 12.11 hrs, Volume= 3.7 af, Depth= 5.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=8.78"

Area (sf) CN Description
* 6,408 98 Unconnected pavement, HSG C - EQ PADS
5,146 96 Gravel surface, HSG C
252,473 74 >75% Grass cover, Good, HSG C
59,360 79 50-75% Grass cover, Fair, HSG C
9,385 84 50-75% Grass cover, Fair, HSG D

332,772 76  Weighted Average

326,364 98.07% Pervious Area
6,408 1.93% Impervious Area
6,408 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.60"
0.8 201 0.0640 4.07 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

7.8 251 Total

Subcatchment 1Sa: 1Sa

AT e
J1 0 B Typelli24-hr
/v [ 100yrRainfall=8.78"

1 W RunoffArea=3327725f
Al |l RunoffVolume=3.7 af
../l Runoff Depth=5.87"

““t1{ [ FlowLength=251"

e L TesT 8 min

1 . CN=7e
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Summary for Subcatchment 1Sb: 1Sb

Runoff = 19.13 cfs @ 12.25 hrs, Volume= 2.0 af, Depth= 5.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=8.78"

Area (sf) CN Description
4,422 96 Gravel surface, HSG C
157,889 74 >75% Grass cover, Good, HSG C
16,217 79 50-75% Grass cover, Fair, HSG C
178,528 75 Weighted Average
178,528 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.6 50 0.0010 0.05 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"
0.8 171 0.0450 3.42 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

18.4 221 Total

Subcatchment 1Sb: 1Sb

Hydrograph
ol H  Typell24-hr
5 O O A :::::1::i::1:f:f::‘::‘:‘EQQTYT,B?@@H:@@:[:
RN T f Runoff Area=178,528 sf
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Summary for Subcatchment 2S: 2S

Runoff = 37.57 cfs @ 12.49 hrs, Volume= 5.1 af, Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=8.78"

Area (sf) CN Description
12,903 96 Gravel surface, HSG C
22,963 74 >75% Grass cover, Good, HSG C
285,668 55 Woods, Good, HSG B
225,635 70 Woods, Good, HSG C
15,496 69 50-75% Grass cover, Fair, HSG B
39,276 79 50-75% Grass cover, Fair, HSG C
601,941 64 Weighted Average

601,941 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
29.2 50 0.0080 0.03 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.60"
5.6 848 0.0250 2.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

34.8 898 Total

Subcatchment 2S: 2S
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Summary for Subcatchment 2Sa: 2Sa

Runoff = 23.08 cfs @ 12.13 hrs, Volume= 1.9 af, Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=8.78"

Area (sf) CN Description
1,962 96 Gravel surface, HSG C
42,320 69 50-75% Grass cover, Fair, HSG B
98,678 74 >75% Grass cover, Good, HSG C
29,683 79 50-75% Grass cover, Fair, HSG C

172,643 74  Weighted Average

172,643 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.0 50 0.0072 0.10 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"

0.7 184 0.0850 4.69 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.2 49 0.0612 3.71 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

8.9 283 Total

Subcatchment 2Sa: 2Sa

| 1"i"1"1"1"1’.’1"1"1’tjijijijiIIiIiIiIi%i%i%iii%i[i[i[i[i[igigz [ Runofi}
s ~ Typelll24-hr
1 1 *****"*"*"**"1160;‘9}*‘12%?51]:8*73":
ol | ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁE&ﬁﬁdﬁﬁA&*ﬁééﬁﬁéﬂiﬁii
I R Rimdff Volume=1.9 af
% ARe un noff P?Pth%iﬁ*%{i
cod ¢w ength=283"
R EEEEEE IEEEmE R . Tess9min
o1 - CN=714
E, 1 f/‘(f*f*f*#*T*ff*f*ffﬂ”

1 23456789101112131415161718192021222324252627282930313233343536
Time (hours)



8.78"
Page 53

Printed 7/18/2022

Type Il 24-hr 100-yr Rainfall

Summary for Reach DP1: Eastern Wetland
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H Inflow
O Outflow

0.0 min

for 100-yr event
0%, Lag

9.8 af, Atten

9.8 af

1.00-36.00 hrs, dt= 0.05 hrs

Hydrograph

Reach DP1: Eastern Wetland

0.71% Impervious, Inflow Depth = 5.69"

20.608 ac,
48.58 cfs @ 12.44 hrs, Volume

48.58 cfs @ 12.44 hrs, Volume
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Summary for Pond 1P: 1P

Inflow Area = 7.639 ac, 1.93% Impervious, Inflow Depth = 5.87" for 100-yr event
Inflow = 48.39cfs @ 12.11 hrs, Volume= 3.7 af

Outflow = 3.99cfs @ 13.38 hrs, Volume= 3.7 af, Atten=92%, Lag= 76.3 min
Primary = 3.99cfs @ 13.38 hrs, Volume= 3.7 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=76.38' @ 13.38 hrs Surf.Area= 47,769 sf Storage= 77,965 cf

Plug-Flow detention time= 213.8 min calculated for 3.7 af (100% of inflow)
Center-of-Mass det. time= 213.4 min ( 1,023.4 - 809.9)

Volume Invert Avail.Storage Storage Description
#1 73.00' 140,073 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
73.00 2,895 876.8 0 0 2,895
74.00 13,416 1,517.5 7,514 7,514 124,975
75.00 26,522 1,740.9 19,600 27,115 182,924
76.00 41,778 1,899.3 33,862 60,977 228,845
77.00 58,419 2,081.5 49,867 110,844 286,597
77.50 58,500 2,100.0 29,230 140,073 292,842
Device Routing Invert Outlet Devices
#1  Primary 77.00" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 73.00' 10.0" Round Culvert

L=45.0' CPP, mitered to conform to fill, Ke=0.700

Inlet / Outlet Invert=73.00'/ 72.55" S=0.0100'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=3.99 cfs @ 13.38 hrs HW=76.38" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 3.99 cfs @ 7.31 fps)
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Pond 1P: 1P
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Summary for Pond 2P: 2P

Inflow Area = 3.963 ac, 0.00% Impervious, Inflow Depth = 5.63" for 100-yr event
Inflow = 23.08 cfs @ 12.13 hrs, Volume= 1.9 af

Outflow = 241 cfs @ 13.07 hrs, Volume= 1.9 af, Atten=90%, Lag= 56.4 min
Primary = 241 cfs @ 13.07 hrs, Volume= 1.9 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=72.22' @ 13.07 hrs Surf.Area= 26,250 sf Storage= 34,960 cf

Plug-Flow detention time= 145.7 min calculated for 1.9 af (100% of inflow)
Center-of-Mass det. time= 145.4 min ( 960.6 - 815.2)

Volume Invert Avail.Storage Storage Description
#1 69.00' 58,912 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
69.00 1,009 191.5 0 0 1,009
70.00 4,826 397.8 2,681 2,681 10,688
71.00 12,978 663.6 8,573 11,253 33,145
72.00 23,823 909.9 18,128 29,381 63,995
73.00 35,633 1,063.0 29,531 58,912 88,052
Device Routing Invert Outlet Devices
#1  Primary 72.50" 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Primary 69.00' 8.0" Round Culvert
L=41.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 69.00' / 68.67' S=0.0080'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

Primary OutFlow Max=2.41 cfs @ 13.07 hrs HW=72.22" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 2.41 cfs @ 6.89 fps)
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Inflow Area
Inflow
Outflow
Primary

4098ac, O
1913 cfs @ 1
13.42cfs @ 1
1342cfs @ 1

Summary for Pond 3P: 3P

.00% Impervious, Inflow Depth = 5.75" for 100-yr event
2.25 hrs, Volume= 2.0 af

2.45 hrs, Volume= 2.0 af, Atten=30%, Lag= 11.7 min
2.45 hrs, Volume= 2.0 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=75.06' @ 12.45 hrs Surf.Area= 9,200 sf Storage= 8,405 cf

Plug-Flow detention time= 5.6 min calculated for 2.0 af (100% of inflow)
Center-of-Mass det. time= 5.6 min ( 827.5 - 821.9)

Volume Invert Avail.Storage Storage Description
#1 72.00' 17,415 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
72.00 167 153.1 0 0 167
73.00 660 176.0 386 386 789
74.00 2,979 333.6 1,680 2,067 7,185
75.00 9,151 469.4 5,784 7,850 15,872
76.00 9,984 563.0 9,564 17,415 23,579
Device Routing Invert Outlet Devices
#1  Primary 75.50" 20.0'long x 20.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 72.00' 6.0" Round Culvert X 2.00
L=45.0" CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert=72.00'/ 71.55' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.20 sf
#3  Primary 73.00' 14.0" Round Culvert X 2.00

L=45.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 73.00' / 72.55' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.07 sf

Primary OutFlow Max=13.42 cfs @ 12.45 hrs HW=75.06" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Barrel Controls 2.38 cfs @ 6.07 fps)
3=Culvert (Inlet Controls 11.04 cfs @ 5.16 fps)



Page 59

Printed 7/18/2022

Type Il 24-hr 100-yr Rainfall=8.78"

HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC
Pond 3P: 3P
Hydrograph

3055.01- FEARING HILL RD - POST-REV3

Prepared by Atlantic Design Engineers, Inc.

35

SE

Ex

@O
DL
[T e m T e T T T
R
ulﬁflrﬁ[ L A S S A A A

T (2R T e e R B
\”\\”\”\B”\, J \5\\,\,\\,\L\\,\,\L\L\\,\,\L\L\
[ ,ﬁ“ﬂ,ﬂhy k"U R
\\\\\\\\ ,\Tl,\ T T B Ny N S
” ” ”ﬁﬂv, | *q,, R
\TL\kwwi\&—r\T .2 T T B
s > N
[ = | ﬁv ,d, [ T B N N
B S ¢ L R A S e
[ a, P ,m, R N R
oW
\74\*\rﬂwquw&a\4\#\TJ\4\#\7J\4\7J\J
L\p\k‘ﬂ“\ L e S U A S (N B S
T | (. [2R S A e R B
L ﬂaﬂ,ﬂu R
T J\Ae,v\t\\,\,\\,\J\\,\,\J\J\\,\,\J\J\
WPS
E o R i s EE R
T e = [ o
o I
T T B
T T B e T T O T N R N
T T Ty B
T T T O O O N
T e e e e R e e R e e R e
T T T O O O N
L e B T e S e B e B e T e R T S
T T T O O O N
it e i A et s et el i s Bl e iy i el o
[ R e T B [ [ |
it St e i Rl it i T T [ e
| Lo o o
” L L L

| o= N

-

///////////////////////
///////////////////////

123 4567 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

—_ o - - - - - — —

Time (hours)



3055.01- FEARING HILL RD - POST-REV3 Type Ill 24-hr 100-yr Rainfall=8.78"

Prepared by Atlantic Design Engineers, Inc. Printed 7/18/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 60

Summary for Pond RRP: Western Swale/Railroad Tracks w/ Culvert

Inflow Area = 17.782 ac, 0.00% Impervious, Inflow Depth = 4.68" for 100-yr event
Inflow = 39.93 cfs @ 12.50 hrs, Volume= 6.9 af

Outflow = 39.81cfs@ 12.52 hrs, Volume= 6.9 af, Atten=0%, Lag= 1.4 min
Primary = 39.81cfs @ 12.52 hrs, Volume= 6.9 af

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=59.07' @ 12.52 hrs Surf.Area= 11,074 sf Storage= 8,704 cf

Plug-Flow detention time= 11.6 min calculated for 6.9 af (100% of inflow)
Center-of-Mass det. time= 11.6 min ( 898.3 - 886.7 )

Volume Invert Avail.Storage Storage Description
#1 56.00' 22,365 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
56.00 13 26.5 0 0 13
57.00 505 195.7 200 200 3,007
58.00 2,779 348.1 1,490 1,689 9,607
59.00 10,591 884.0 6,265 7,954 62,155
60.00 18,605 1,253.7 14,411 22,365 125,054
Device Routing Invert Outlet Devices
#1  Primary 56.26' 12.0" Round CMP_Round 12"

L=60.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 56.26' / 55.86' S=0.0067 '/ Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 58.65' 50.0'long x 35.0' 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) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=39.67 cfs @ 12.52 hrs HW=59.07' (Free Discharge)
1=CMP_Round 12" (Barrel Controls 3.15 cfs @ 4.00 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 36.53 cfs @ 1.75 fps)
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Pond RRP: Western Swale/Railroad Tracks w/ Culvert
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Appendix B

Revised Diversion Trench/Conveyance Swale Capacity Calculation
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 2-yr Rainfall=3.68"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 2

Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1Sc: 1Sc Runoff Area=104,701 sf 0.00% Impervious Runoff Depth=1.43"
Flow Length=155" Tc=18.2 min CN=75 Runoff=2.74 cfs 12,483 cf

Reach SWALE: SWALE Avg. Flow Depth=0.42" Max Vel=1.09 fps Inflow=2.74 cfs 12,483 cf
n=0.040 L=1,025.0" S=0.0051'/" Capacity=14.42 cfs Outflow=2.05 cfs 12,483 cf

Total Runoff Area = 104,701 sf Runoff Volume = 12,483 cf Average Runoff Depth = 1.43"
100.00% Pervious = 104,701 sf  0.00% Impervious = 0 sf



3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 2-yr Rainfall=3.68"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1Sc: 1Sc

Runoff = 2.74 cfs @ 12.27 hrs, Volume= 12,483 cf, Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.68"

Area (sf) CN Description
4,401 96 Gravel surface, HSG C
100,300 74  >75% Grass cover, Good, HSG C
104,701 75 Weighted Average
104,701 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.6 50 0.0010 0.05 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"
0.6 105 0.0330 2.92 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

18.2 155 Total

Subcatchment 1Sc: 1Sc
Hydrograph

|
| EE=
|

Flow (cfs)

Toste2min.
CN=75

Time (hours)



3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 2-yr Rainfall=3.68"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 4

Summary for Reach SWALE: SWALE

Inflow Area = 104,701 sf, 0.00% Impervious, Inflow Depth = 1.43" for 2-yr event
Inflow = 274 cfs @ 12.27 hrs, Volume= 12,483 cf
Outflow = 2.05cfs @ 12.45 hrs, Volume= 12,483 cf, Atten=25%, Lag= 11.3 min

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.09 fps, Min. Travel Time= 15.6 min
Avg. Velocity = 0.34 fps, Avg. Travel Time=49.8 min

Peak Storage= 1,929 cf @ 12.45 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.00" Flow Area= 8.0 sf, Capacity= 14.42 cfs

2.00"' x 1.00" deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0 10.0'/ Top Width= 14.00'

Length=1,025.0" Slope= 0.0051"/"

Inlet Invert= 91.00', Outlet Invert= 85.77"

Reach SWALE: SWALE

H Inflow
O Outflow

Inflow Area=104,701 sf

Avg. Flow Depth=0.42'
i Max Vel=1.09 fis-
~ n=0.040
L=1,025.0

$=0.0051 "/

L . Y

Flow (cfs)

Capacity=14.42 cfs

/;/////////////////////////////////
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 10-yr Rainfall=5.44"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 5

Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1Sc: 1Sc Runoff Area=104,701 sf 0.00% Impervious Runoff Depth=2.81"
Flow Length=155" Tc=18.2 min CN=75 Runoff=5.52 cfs 24,523 cf

Reach SWALE: SWALE Avg. Flow Depth=0.59" Max Vel=1.33 fps Inflow=5.52 cfs 24,523 cf
n=0.040 L=1,025.0' S=0.0051'/" Capacity=14.42 cfs Outflow=4.40 cfs 24,522 cf

Total Runoff Area = 104,701 sf Runoff Volume = 24,523 cf Average Runoff Depth = 2.81"
100.00% Pervious = 104,701 sf  0.00% Impervious = 0 sf



5.44"
Page 6

Printed 7/15/2022

Type Il 24-hr 10-yr Rainfall

HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC

3055.01- FEARING HILL RD - DIVERSION SWALE

Prepared by Atlantic Design Engineers, Inc.

Summary for Subcatchment 1Sc: 1Sc

2.81"

24,523 cf, Depth

552 cfs @ 12.26 hrs, Volume

Runoff

0.05 hrs

36.00 hrs, dt=

1.00-

Time Span=

CN

SCS, Weighted

=5.44"

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-yr Rainfall

CN  Description

Area (sf)

>75% Grass cover, Good, HSG C

96 Gravel surface, HSG C
75 Weighted Average

74

4,401
100,300

104,701

100.00% Pervious Area

104,701

(cfs)

Slope Velocity Capacity Description
(ft/sec)

e
G
&
=¥
S <l
|
2 g
e
S—1

Sheet Flow,

0.05

50 0.0010

17.6

=0.150 P2=3.60"

Grass: Short n

Shallow Concentrated Flow,

Unpaved Kv

2.92

105 0.0330

0.6

16.1 fps

155 Total

18.2

Subcatchment 1Sc: 1Sc

Hydrograph

(sy0) mol4

Time (hours)



3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 10-yr Rainfall=5.44"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
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Summary for Reach SWALE: SWALE

Inflow Area = 104,701 sf, 0.00% Impervious, Inflow Depth = 2.81" for 10-yr event
Inflow = 552 cfs @ 12.26 hrs, Volume= 24,523 cf
Outflow = 440 cfs @ 12.41 hrs, Volume= 24,522 cf, Atten=20%, Lag= 8.9 min

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.33 fps, Min. Travel Time= 12.8 min
Avg. Velocity = 0.40 fps, Avg. Travel Time=42.4 min

Peak Storage= 3,389 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 1.00" Flow Area= 8.0 sf, Capacity= 14.42 cfs

2.00"' x 1.00" deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0 10.0'/ Top Width= 14.00'

Length=1,025.0" Slope= 0.0051"/"

Inlet Invert= 91.00', Outlet Invert= 85.77"

1
Reach SWALE: SWALE
Hydrograph

Jf | [BB2es] | o
| At Inflow Area=104.701 st
s | ___ & = Avg.Flow Depth=0.59'
| | [@aocs] T e Ny tn e e
[ B (MexVeRl33fes
4'-'“=0-040

§ R ﬂ””H*”“*HL=1,025]0‘

2 3 D e AAEA WY

= ! HHFHHSF-OOQ"H
% R I ’Q . Capacity=14.42 cfs
IR~ R
| R ’1’*’?’T’T’T’l”l””1’1’T’T’T’T’l”l”l”l’?’?’T’
A0 T
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 25-yr Rainfall=6.71"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1Sc: 1Sc Runoff Area=104,701 sf 0.00% Impervious Runoff Depth=3.89"
Flow Length=155" Tc=18.2 min CN=75 Runoff=7.67 cfs 33,984 cf

Reach SWALE: SWALE Avg. Flow Depth=0.70" Max Vel=1.46 fps Inflow=7.67 cfs 33,984 cf
n=0.040 L=1,025.0' S=0.0051'/" Capacity=14.42 cfs Outflow=6.26 cfs 33,983 cf

Total Runoff Area = 104,701 sf Runoff Volume = 33,984 cf Average Runoff Depth = 3.89"
100.00% Pervious = 104,701 sf 0.00% Impervious = 0 sf



3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 25-yr Rainfall=6.71"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
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Summary for Subcatchment 1Sc: 1Sc

Runoff = 7.67cfs@ 12.25 hrs, Volume= 33,984 cf, Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Rainfall=6.71"

Area (sf) CN Description
4,401 96 Gravel surface, HSG C
100,300 74 >75% Grass cover, Good, HSG C

104,701 75 Weighted Average
104,701 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.6 50 0.0010 0.05 Sheet Flow,
Grass: Short n=0.150 P2= 3.60"
0.6 105 0.0330 2.92 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

18.2 155 Total

Subcatchment 1Sc: 1Sc

Hydrograph
.
Mg . Typelll24-hr
1T - 254yrRainfall=6.71"
41 || = Runoff Area=104,701sf
[l | RunoffVolume=33984 cf |

g ~ Runoff Depth=3.89"
4| Wl  Flowlength=155'|
A R T8 2 ming
W &  CNT5
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41
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 25-yr Rainfall=6.71"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC Page 10

Summary for Reach SWALE: SWALE

Inflow Area = 104,701 sf, 0.00% Impervious, Inflow Depth = 3.89" for 25-yr event
Inflow = 7.67 cfs @ 12.25 hrs, Volume= 33,984 cf
Outflow = 6.26 cfs @ 12.39 hrs, Volume= 33,983 cf, Atten= 18%, Lag= 8.1 min

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.46 fps, Min. Travel Time= 11.7 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 39.3 min

Peak Storage= 4,402 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00" Flow Area= 8.0 sf, Capacity= 14.42 cfs

2.00"' x 1.00" deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0 10.0'/ Top Width= 14.00'

Length=1,025.0" Slope= 0.0051"/"

Inlet Invert= 91.00', Outlet Invert= 85.77"

t
Reach SWALE: SWALE
Hydrograph
(| [Eeres] ] Bt
Sl . Inflow Area=104,701 sf_
I I I ~ Avg. Flow Depth=0.70"
J 1 . MaxVel=1.46 fps
RS © ~ n=0.040
’UT 5__ I | | | | | | | | | | | | | | | | | | | I
s 1 0wy . L=1,025.0"
s 1 o “““““““‘,.‘
§ T drrei - 8=0.0051"
~ Capacity=14.42 cfs
A | el
S IRRERERS SEREURERERERENE
| zzzz2z7777 % e
V77777777772 L7777 77777
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 100-yr Rainfall=8.78"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
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Time span=1.00-36.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment1Sc: 1Sc Runoff Area=104,701 sf 0.00% Impervious Runoff Depth=5.75"
Flow Length=155" Tc=18.2 min CN=75 Runoff=11.27 cfs 50,175 cf

Reach SWALE: SWALE Avg. Flow Depth=0.83" Max Vel=1.62 fps Inflow=11.27 cfs 50,175 cf
n=0.040 L=1,025.0' S=0.0051'/" Capacity=14.42 cfs Outflow=9.45 cfs 50,175 cf

Total Runoff Area = 104,701 sf Runoff Volume = 50,175 cf Average Runoff Depth = 5.75"
100.00% Pervious = 104,701 sf  0.00% Impervious = 0 sf



8.78"

Page 12

Printed 7/15/2022
0.05 hrs

5.75"

Type Il 24-hr 100-yr Rainfall
1.00-36.00 hrs, dt
0.150 P2=3.60"

16.1 fps

50,175 cf, Depth

Time Span

CN

Shallow Concentrated Flow,

Grass: Short n
Unpaved Kv

Sheet Flow,

3055.01- FEARING HILL RD - DIVERSION SWALE

Prepared by Atlantic Design Engineers, Inc.

HydroCAD® 10.00-25 s/n 00480 © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1Sc: 1Sc

11.27 cfs @ 12.25 hrs, Volume

Runoff

=SCS, Weighted

Runoff by SCS TR-20 method, UH
Type lll 24-hr 100-yr Rainfall

8.78"

CN  Description

Area (sf)

>75% Grass cover, Good, HSG C

96 Gravel surface, HSG C
75 Weighted Average

74

4,401
100,300

104,701

100.00% Pervious Area

104,701

(cfs)

Slope Velocity Capacity Description
(ft/sec)
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155 Total
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Hydrograph
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3055.01- FEARING HILL RD - DIVERSION SWALE Type Ill 24-hr 100-yr Rainfall=8.78"

Prepared by Atlantic Design Engineers, Inc. Printed 7/15/2022
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Summary for Reach SWALE: SWALE

Inflow Area = 104,701 sf, 0.00% Impervious, Inflow Depth = 5.75" for 100-yr event
Inflow = 11.27 cfs @ 12.25 hrs, Volume= 50,175 cf
Outflow = 9.45cfs @ 12.37 hrs, Volume= 50,175 cf, Atten=16%, Lag=7.2 min

Routing by Stor-Ind method, Time Span= 1.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.62 fps, Min. Travel Time= 10.6 min
Avg. Velocity = 0.48 fps, Avg. Travel Time= 35.8 min

Peak Storage= 5,983 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 1.00" Flow Area= 8.0 sf, Capacity= 14.42 cfs

2.00"' x 1.00" deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0 10.0'/ Top Width= 14.00'

Length=1,025.0" Slope= 0.0051"/"

Inlet Invert= 91.00', Outlet Invert= 85.77"

1
Reach SWALE: SWALE
Hydrograph

A0 Meres) | |35
“1 T H  InflowArea=104,701 sf |
- Avg. Flow Depth=0.83"
41 T ~ MaxVel=1.62fps |
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; - /,,L,\,,\,J,J,J,L,L J,L,L,L,L,L,\,,\,J,J,J,L,L,L,L,L,\,,\',,'\,,
3¢ B NN o $=0.005177 |
L1l Capacity=14.42 cfs
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Appendix C

Rip-Rap Apron, Impact Basin, Level Spreader Sizing, Rip-Rap Sizing
Calculations
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RIP RAP SCOUR HOLE DESIGN Stormwater Basin 1 (1P)

A ) = 1 o ASCE Manual of Practice No. 77,
L_é] w- el e b " Design and Construction of Urban
i J Stormwater Management Systems"

(1=]]

Figure 9.14— Preformed scour hole: (a) plan and (b} section (ASCE, 1975).

OUTLET #1 (EL. = 72.55') INPUT

PIPE DIAMETER (inches) 10.00 D

PIPE WIDTH (inches) 10.00 w

PIPE DESIGN DISCHARGE (cfs) 3.99 Q *Based on 100yr Storm
SCOUR HOLE DEPTH (feet) 1.00 Y

TAILWATER DEPTH (inches) 1.00 TW

OUTLET #1 (EL. = 72.55') OUTPUT

PIPE DIAMETER (feet) 0.83 Do

PIPE WIDTH (feet) 0.83 Wo

SCOUR HOLE LENGTH (feet) 2.50 Ls

SCOUR HOLE WIDTH (feet) 1.67 Ws Provided on Plans
OVERALL LENGTH (feet) 8.50 Lt 8.5 ft length provided

OVERALL WIDTH (feet) 7.67 Wit 8 ft width provided



RIP RAP SCOUR HOLE DESIGN

M —F

(b}

Stormwater Basin 2 (2P)

ASCE Manual of Practice No. 77,
" Design and Construction of Urban
Stormwater Management Systems"

Figure 9.14— Preformed scour hole: (a) plan and (b} section (ASCE, 1975).

OUTLET #1 (EL. = 92.50')
PIPE DIAMETER (inches)

PIPE WIDTH (inches)
PIPE DESIGN DISCHARGE (cfs)

SCOUR HOLE DEPTH (feet)
TAILWATER DEPTH (inches)

OUTLET #1 (EL. = 92.50')

PIPE DIAMETER (feet)

PIPE WIDTH (feet)

SCOUR HOLE LENGTH (feet)
SCOUR HOLE WIDTH (feet)
OVERALL LENGTH (feet)
OVERALL WIDTH (feet)

INPUT

8.00
8.00
2.41
1.00
1.00

OUTPUT

0.67
0.67
2.00
1.33
8.00
7.33

S <p=o

T

*Based on 100yr Storm

Provided on Plans
8 ft length provided
7.5 ft width provided




RIP RAP SCOUR HOLE DESIGN Stormwater Basin 3 (3P)

- ) ASCE Manual of Practice No. 77,
_f " Design and Construction of Urban
Stormwater Management Systems'

e —d

[1=1]

Figure 9.14— Preformed scour hole: (a) plan and (b} section (ASCE, 1975).

OUTLET #1 (EL. = 84.00') INPUT

PIPE DIAMETER (inches) 14.00 D

PIPE WIDTH (inches) 14.00 w

PIPE DESIGN DISCHARGE (cfs) 6.07 Q *Based on 100yr Storm
SCOUR HOLE DEPTH (feet) 1.00 Y

TAILWATER DEPTH (inches) 1.00 T™W

OUTLET #1 (EL. = 84.00') OUTPUT

PIPE DIAMETER (feet) 1.17 Do

PIPE WIDTH (feet) 1.17 Wo

SCOUR HOLE LENGTH (feet) 3.50 Ls

SCOUR HOLE WIDTH (feet) 2.33 Ws Provided on Plans
OVERALL LENGTH (feet) 9.50 Lt 9.5 ft length provided

OVERALL WIDTH (feet) 8.33 Wit 8.5 ft width provided



RIP RAP SCOUR HOLE DESIGN Stormwater Basin 3 (3P)

5 ; - ) ASCE Manual of Practice No. 77,
f__b W [ foin il ap, o ! =4 " Design and Construction of Urban

Stormwater Management Systems"

[1=1]

Figure 9.14— Preformed scour hole: (a) plan and (b} section (ASCE, 1975).

OUTLET #1 (EL. = 84.00') INPUT

PIPE DIAMETER (inches) 6.00 D

PIPE WIDTH (inches) 6.00 W

PIPE DESIGN DISCHARGE (cfs) 6.07 Q *Based on 100yr Storm
SCOUR HOLE DEPTH (feet) 1.00 Y

TAILWATER DEPTH (inches) 1.00 T™W

OUTLET #1 (EL. = 84.00') OUTPUT

PIPE DIAMETER (feet) 0.50 Do

PIPE WIDTH (feet) 0.50 Wo

SCOUR HOLE LENGTH (feet) 1.50 Ls

SCOUR HOLE WIDTH (feet) 1.00 Ws Provided on Plans
OVERALL LENGTH (feet) 7.50 Lt 7.5 ft length provided

OVERALL WIDTH (feet) 7.00 Wit 7 ft width provided



RIP RAP APRON DESIGN Conveyance Swale

]

C. Riprap Protection at Outlets
If the flow velocity at a conduit outlet exceeds the maximum per-
missible velocity for the local soil or channel lining, channel protection e
is required. This protection usually consists of an erosion resistant
reach, such as riprap, between the outlet and the stable downstream V
: channel to provide a stable reach at the outlet in which the exit velocity e
is reduced to a velocity allowable in the downstream channel. The =
design of such protection is normally based on a 25-year design runoff —
:event. 8
ASCE Manual of Practice No. 77, Qc‘
"Design and Construction of Urban v
Stormwater Management Systems" ¥
| s
2l
1.8Q  _ Dy T
L, = E’E + 7D, for TW <= ?’ "
o 1 ]
~J
1 g
w=3DU+L,,,forTwc:% } : g
. Dy
W = SDD + L, for TW < =
OUTLET #1 (EL. = 93.60') INPUT
PIPE DIAMETER (inches) 6.00 D
PIPE DESIGN DISCHARGE (cfs) 9.45 Q
TAILWATER DEPTH (inches) 1.00 TW
OUTLET #1 (EL. = 93.60') OUTPUT
PIPE DIAMETER (feet) 0.50 Do Provided on Plans
APRON LENGTH (feet) 51.61 La 52 ft length provided
APRON BOTTOM WIDTH (feet) 53.11 W 54 ft width provided

APRON TOP WIDTH (feet) 1.50 3Do



RIP RAP APRON DESIGN

Conveyance Pipe

Pipe Flowing Full
v=k*C*R"(0.63)*S"(0.54) (Hazen Williams Formula)
v=velocity in ft/s

k=1.318 1.318
R=Hydraulic radius (ft) - (rr*2)/2mr 0.125
C=Roughness coefficient (plastic) 150
S=Slope (lowest) 0.03

v= 8.029813

'
i C. Riprap Protection at Qutlets

If the flow velocity at a conduit outlet exceeds the maximum per-
missible velocity for the local soil or channel lining, channel protection
{is required. This protection usually consists of an erosion resistant
: reach, such as riprap, between the outlet and the stable downstream
: channel to provide a stable reach at the outlet in which the exit velocity
{is reduced to a velocity allowable in the downstream channel. The
{ design of such protection is normally based on a 25-year design runoff
: event,

ASCE Manual of Practice No. 77,
"Design and Construction of Urban
Stormwater Management Systems"

[ _ 180

o R 0,
a — Du_,u + 70D, for TW = ? W = 3D:I + L, forTW < D

OUTLET #1 (EL. = 93.60') INPUT

PIPE DIAMETER (inches) 6.00
PIPE DESIGN DISCHARGE (cfs) 4.25
TAILWATER DEPTH (inches) 1.00
OUTLET #1 (EL. = 93.60') OUTPUT
PIPE DIAMETER (feet) 0.50
APRON LENGTH (feet) 25.14
APRON BOTTOM WIDTH (feet) 26.64

APRON TOP WIDTH (feet) 1.50

or

TW

Do
La
W

3Do

=8
2

8.5 ft/s
4.25 cfs

Qe

+ 7D,, for TW <

Provided on Plans

25.5 ft length provided
27 ft width provided

W = 3D, + L, for TW < 2

=
2

Ly




RIP RAP SIZING CALCUALTIONS - STORMWATER BASIN 1 (1P)

Design Engineer: Atlantic Design Engineers, Inc. ‘,{l%b. 3055.02
Project Name: Fearing Hill Road Solar Project (B:\:;\.Ic'd NJC
Location: Wareham, MA Date:  7/14/2022
SUMMARY OF DISCHARGE FROM HYDROCAD
Outlet #1 (10" culvert) - Qpeak=3.99 cfs; Vpeak=7.31 fps
V(peak)= Q/A
Q= 3.99 ofs (From HydroCAD calculations-100yr storm)
A=m(10/12)"(2)= 2.18 sf
V(peak)=]1.8 ft/s
From Isbash Curve; required Dsy= 1 inches
From Isbash Curve; required Dsy= 6 Ibs
Provided Dso= 6 Inches

Provided Weight= 50 Ibs




60 15,000
Estimate the design velocity - 10,000
Note 1.=165 Ib/ft’
Procedure:
-~ 1. Estimate the design velocity L 5,000
.m 10 - 2. Track night to the basic rock size : -
z L
7 -
b
b - 1,000
e
v -
m ) = 500
a "
— 250
= 100
= 50
-~ «.W A.{/ = "
R i e
V=1 0 ! T T T T T ! ! Luei
0 2 1 6 8 10 12 14 16 18 20

Voeri Velocity (ft/s)
= 7@ ﬂi )

ATRMWATERRASIN L (1P) |0%CcPe

Weight of stone at 165 1wt (Ib)




RIP RAP SIZING CALCUALTIONS - STORMWATER BASIN 2 (2P)

Design Engineer: Atlantic Design Engineers, Inc. ‘,{l%b. 3055.02
Project Name: Fearing Hill Road Solar Project (B:\:;\.Ic'd NJC
Location: Wareham, MA Date:  7/14/2022
SUMMARY OF DISCHARGE FROM HYDROCAD
Outlet #1 (8" culvert) - Qpeak=2.41 cfs; Vpeak=6.89 fps
V(peak)= Q/A
Q= 6.89 ofs (From HydroCAD calculations-100yr storm)
A=m(8/12)"(2)= 4.39 sf
V(peak)=]1.6 ft/s
From Isbash Curve; required Dsy= 1 inches
From Isbash Curve; required Dsy= 6 Ibs
Provided Dso= 6 Inches

Provided Weight= 50 Ibs
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RIP RAP SIZING CALCUALTIONS - STORMWATER BASIN 3 (3P)

Design Engineer: Atlantic Design Engineers, Inc. ‘,{l%b. 3055.02
Project Name: Fearing Hill Road Solar Project (B:\:;\.Ic'd NJC
Location: Wareham, MA Date:  7/14/2022

SUMMARY OF DISCHARGE FROM HYDROCAD
Outlet #1 (2x-6" culverts) - Qpeak=2.38 cfs; Vpeak=6.07 fps Max Peak assumed

Outlet #1 (2x-14" culvert) - Qpeak=11.04 cfs; Vpeak=5.16 fps
V(peak)= Q/A

Q= 6.07 ofs (From HydroCAD calculations-100yr storm)
A=21m(6/12)"(2)= 1.6 sf
V(peak)=]3.8 ft/s
From Isbash Curve; required Dsy= 2 inches
From Isbash Curve; required Weight= 11 lbs
Provided Dso= 6 Inches

Provided Weight= 50 Ibs
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