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Calculation to prove existng basin volume is less than 25% of required existing WO volume

Required Existing Water Quality Volume Calculations -Redevelopment Impervious Potion (25% WQvV)

P: 1.3 = 90% Rainfall Event Number from Figure #1
Rv: 0.5091 =0.05+ 0.009(l)
| 51 = Impervious coverage percentage
I 5.28 = impervious area (in acres)
A: 10.35 =Total Drainage Area (in acres)

WQv: 0.571 = Req'd Water Quality Volume (in ac-ft)

e
(PY(RV)(A)
12

25% WQv: 0.143 (in ac-ft)
6217 (incu. ft)

Total Volume Provided by Existing Basin

Elevation | Area (sf) | Ave area | Depth Volume Cummulative volume
215 600
863 1 863 863
216 1126
1655.5 1 1655.5 2519
217 2185
2682.5 0.7 1877.75 4396
217.7 3180

Existing basin provide less than 25% required water quality volume |

4396 < 6217 |
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.127 61 >75% Grass cover, Good, HSG B (EX-DA2)

2.039 74 >75% Grass cover, Good, HSG C (EX-DAL, EX-DA2, Ex-DA3)
4.087 98 Paved parking, HSG C (EX-DA1, EX-DA2, Ex-DA3)

1.170 98 Roofs, HSG B (Ex-Roof)

0.037 55 Woods, Good, HSG B (EX-DA2)

0.902 70 Woods, Good, HSG C (EX-DA1, EX-DA2, Ex-DA3)

8.362 88 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
1.334 HSG B EX-DA2, Ex-Roof
7.028 HSG C EX-DAL, EX-DA2, Ex-DA3
0.000 HSG D
0.000 Other
8.362 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.127 2.039 0.000 0.000 2.166 >75% Grass cover, Good EX-DAL,
EX-DAZ2,
Ex-DA3
0.000 0.000 4.087 0.000 0.000 4.087 Paved parking EX-DA1,
EX-DAZ2,
Ex-DA3
0.000 1.170 0.000 0.000 0.000 1.170 Roofs Ex-Roof
0.000 0.037 0.902 0.000 0.000 0.939 Woods, Good EX-DAL,
EX-DAZ2,
Ex-DA3
0.000 1.334 7.028 0.000 0.000 8.362 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches)  (inches) (inches)

1 EX-DA1 0.00 0.00 123.0 0.0100 0.013 18.0 0.0 0.0

2 EX-DA2 0.00 0.00 108.0 0.0100 0.013 18.0 0.0 0.0

3 Ex-DA3 0.00 0.00 138.0 0.0100 0.013 18.0 0.0 0.0

4 ExBasin 215.90 209.00 40.0 0.1725 0.013 15.0 0.0 0.0
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-DA1: Drainage Area 1 Runoff Area=2.012 ac 49.30% Impervious Runoff Depth=1.42"
Flow Length=548" Tc=6.0 min CN=85 Runoff=3.29 cfs 0.238 af

Subcatchment EX-DA2: Drainage Area 2 Runoff Area=3.286 ac 60.26% Impervious Runoff Depth=1.64"
Flow Length=763" Tc=6.0 min CN=88 Runoff=6.19 cfs 0.450 af

Subcatchment Ex-DAS3: Drainage Area 3 Runoff Area=1.894 ac 58.87% Impervious Runoff Depth=1.57"
Flow Length=538" Tc=6.0 min CN=87 Runoff=3.41 cfs 0.247 af

Subcatchment Ex-Roof: Roof Area Runoff Area=1.170 ac 100.00% Impervious Runoff Depth=2.57"
Tc=6.0 min CN=98 Runoff=3.09 cfs 0.250 af

Pond Ex Basin: Ex. Basin Peak Elev=217.85"' Storage=0.108 af Inflow=9.28 cfs 0.700 af
Outflow=7.95 cfs 0.684 af

Link Pt. A: Point A Inflow=3.29 cfs 0.238 af
Primary=3.29 cfs 0.238 af

Link Pt. B: Point B Inflow=7.95 cfs 0.684 af
Primary=7.95 cfs 0.684 af

Link Pt.C: Point C Inflow=3.41 cfs 0.247 af
Primary=3.41 cfs 0.247 af

Total Runoff Area = 8.362 ac Runoff Volume = 1.186 af Average Runoff Depth = 1.70"
37.13% Pervious =3.105ac  62.87% Impervious = 5.257 ac
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Summary for Subcatchment EX-DAL: Drainage Area 1

Runoff = 3.29cfs@ 12.09 hrs, Volume= 0.238 af, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
0.580 74  >75% Grass cover, Good, HSG C
0.992 98 Paved parking, HSG C
0.440 70 Woods, Good, HSG C

2.012 85 Weighted Average

1.020 50.70% Pervious Area
0.992 49.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 70 0.2100 0.42 Sheet Flow, Alto B1
Grass: Short n=0.150 P2=3.50"
0.4 30 0.0330 1.38 Sheet Flow, B1to C1
Smooth surfaces n=0.011 P2=3.50"
1.3 325 0.0420 4.16 Shallow Concentrated Flow, C1 to D1

Paved Kv=20.3 fps

0.3 123 0.0100 5.94 10.50 Pipe Channel, D1to E1
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

4.7 548 Total, Increased to minimum Tc = 6.0 min
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Hydrograph

Subcatchment EX-DAL: Drainage Area 1
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Summary for Subcatchment EX-DA2: Drainage Area 2

Runoff = 6.19cfs@ 12.09 hrs, Volume= 0.450 af, Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
0.127 61 >75% Grass cover, Good, HSG B
1.000 74 >75% Grass cover, Good, HSG C
1.980 98 Paved parking, HSG C
0.142 70 Woods, Good, HSG C
0.037 55 Woods, Good, HSG B

3.286 88 Weighted Average

1.306 39.74% Pervious Area
1.980 60.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.9 21 0.0470 0.18 Sheet Flow, A2 to B2
Grass: Short n=0.150 P2=3.50"
0.7 78 0.0450 1.89 Sheet Flow, B2 to C2
Smooth surfaces n=0.011 P2=3.50"
2.9 556 0.0250 3.21 Shallow Concentrated Flow, C2 to D2

Paved Kv=20.3 fps

0.3 108 0.0100 5.94 10.50 Pipe Channel, D2 to E2
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

5.8 763 Total, Increased to minimum Tc = 6.0 min
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Hydrograph

Subcatchment EX-DA2: Drainage Area 2
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Summary for Subcatchment Ex-DA3: Drainage Area 3

Runoff = 341 cfs@ 12.09 hrs, Volume= 0.247 af, Depth= 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
0.459 74  >75% Grass cover, Good, HSG C
1.115 98 Paved parking, HSG C
0.320 70 Woods, Good, HSG C

1.894 87 Weighted Average

0.779 41.13% Pervious Area
1.115 58.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.1000 0.11 Sheet Flow, A3 to B3
Woods: Light underbrush n=0.400 P2=3.50"
1.3 15 0.0670 0.20 Sheet Flow, B3 to C3
Grass: Short n=0.150 P2=3.50"
0.7 70 0.0400 1.77 Sheet Flow, C3 to D3
Smooth surfaces n=0.011 P2=3.50"
1.0 300 0.0580 4.89 Shallow Concentrated Flow, D3 to E3

Paved Kv=20.3 fps

0.4 138 0.0100 5.94 10.50 Pipe Channel, E3to F3
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.8 538 Total, Increased to minimum Tc¢ = 6.0 min
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Hydrograph

Subcatchment Ex-DAS3: Drainage Area 3
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Runoff

Summary for Subcatchment Ex-Roof: Roof Area

3.09cfs@ 12.09 hrs, Volume= 0.250 af, Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
1.170 98 Roofs, HSG B
1.170 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment Ex-Roof: Roof Area
Hydrograph
e
| BCROERER . 0
ol | - Typelll24-hr
[ A ILYear Ramfall—z 80"
' ¥ Runoff Area=1.170 ac
11 8 Runoff Volume=0.250 af
g I N S S S Runoff De‘pth 257"
1w Tc=60min
\ & . CN=9
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8 8 90 95 100

Time (hours)
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Summary for Pond Ex Basin: Ex. Basin

Inflow Area = 4.456 ac, 70.69% Impervious, Inflow Depth = 1.89" for 1-Year event
Inflow = 9.28cfs @ 12.09 hrs, Volume= 0.700 af

Outflow = 7.95cfs @ 12.15 hrs, Volume= 0.684 af, Atten=14%, Lag= 3.5 min
Primary = 7.95cfs @ 12.15 hrs, Volume= 0.684 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.85' @ 12.15 hrs Surf.Area= 0.070 ac Storage= 0.108 af

Plug-Flow detention time= 41.9 min calculated for 0.684 af (98% of inflow)
Center-of-Mass det. time= 28.8 min ( 827.5 - 798.7 )

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.200 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

215.00 0.013 0.000 0.000
216.00 0.026 0.019 0.019
217.00 0.050 0.038 0.057
218.00 0.073 0.061 0.119
219.00 0.090 0.082 0.200

Device Routing Invert Outlet Devices
#1  Primary 215.90' 15.0" Round Culvert

L=40.0'" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 215.90' / 209.00' S=0.1725'/" Cc= 0.500
n=0.013, Flow Area= 1.23 sf

#2  Primary 217.70' 26.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=7.87 cfs @ 12.15 hrs HW=217.85' (Free Discharge)
1=Culvert (Inlet Controls 3.78 cfs @ 3.08 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 4.09 cfs @ 1.04 fps)
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Pond Ex Basin: Ex. Basin
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Summary for Link Pt. A: Point A

for 1-Year event

0.238 af

2.012 ac, 49.30% Impervious, Inflow Depth = 1.42"

3.29cfs@ 12.09 hrs, Volume
3.29cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

Lag=

0%,

0.238 af, Atten
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Link Pt. A: Point A

0.00-100.00 hrs, dt= 0.05 hrs
Hydrograph
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0.684 af
0.684 af, Atten

Link Pt. B: Point B

0.00-100.00 hrs, dt= 0.05 hrs
Hydrograph

Summary for Link Pt. B: Point B

4.456 ac, 70.69% Impervious, Inflow Depth = 1.84"
7.95cfs @ 12.15 hrs, Volume
7.95cfs @ 12.15 hrs, Volume

Inflow, Time Span
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29254 Normandy -Existing conditions for DEIS
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Lag

for 1-Year event
0%,

Type lll 24-hr 1-Year Rainfall

0.247 af
0.247 af, Atten

0.00-100.00 hrs, dt=0.05 hrs
Link Pt.C: Point C
Hydrograph

Summary for Link Pt.C: Point C

1.894 ac, 58.87% Impervious, Inflow Depth = 1.57"

341 cfs@ 12.09 hrs, Volume
341cfs@ 12.09 hrs, Volume

Inflow, Time Span
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-DA1: Drainage Area 1 Runoff Area=2.012 ac 49.30% Impervious Runoff Depth=2.91"
Flow Length=548" Tc=6.0 min CN=85 Runoff=6.68 cfs 0.488 af

Subcatchment EX-DA2: Drainage Area 2 Runoff Area=3.286 ac 60.26% Impervious Runoff Depth=3.20"
Flow Length=763' Tc=6.0 min CN=88 Runoff=11.83 cfs 0.875 af

Subcatchment Ex-DAS3: Drainage Area 3 Runoff Area=1.894 ac 58.87% Impervious Runoff Depth=3.10"
Flow Length=538" Tc=6.0 min CN=87 Runoff=6.65 cfs 0.489 af

Subcatchment Ex-Roof: Roof Area Runoff Area=1.170 ac 100.00% Impervious Runoff Depth=4.26"
Tc=6.0 min CN=98 Runoff=5.02 cfs 0.416 af

Pond Ex Basin: Ex. Basin Peak Elev=218.01"' Storage=0.120 af Inflow=16.86 cfs 1.291 af
Outflow=16.36 cfs 1.274 af

Link Pt. A: Point A Inflow=6.68 cfs 0.488 af
Primary=6.68 cfs 0.488 af

Link Pt. B: Point B Inflow=16.36 cfs 1.274 af
Primary=16.36 cfs 1.274 af

Link Pt.C: Point C Inflow=6.65 cfs 0.489 af
Primary=6.65 cfs 0.489 af

Total Runoff Area = 8.362 ac Runoff Volume = 2.268 af Average Runoff Depth = 3.25"
37.13% Pervious =3.105ac  62.87% Impervious = 5.257 ac
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Summary for Subcatchment EX-DAL: Drainage Area 1

Runoff = 6.68 cfs @ 12.09 hrs, Volume= 0.488 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.580 74  >75% Grass cover, Good, HSG C
0.992 98 Paved parking, HSG C
0.440 70 Woods, Good, HSG C

2.012 85 Weighted Average

1.020 50.70% Pervious Area
0.992 49.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 70 0.2100 0.42 Sheet Flow, Alto B1
Grass: Short n=0.150 P2=3.50"
0.4 30 0.0330 1.38 Sheet Flow, B1to C1
Smooth surfaces n=0.011 P2=3.50"
1.3 325 0.0420 4.16 Shallow Concentrated Flow, C1 to D1

Paved Kv=20.3 fps

0.3 123 0.0100 5.94 10.50 Pipe Channel, D1to E1
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

4.7 548 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment EX-DA2: Drainage Area 2

Runoff = 11.83 cfs @ 12.09 hrs, Volume= 0.875 af, Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.127 61 >75% Grass cover, Good, HSG B
1.000 74 >75% Grass cover, Good, HSG C
1.980 98 Paved parking, HSG C
0.142 70 Woods, Good, HSG C
0.037 55 Woods, Good, HSG B

3.286 88 Weighted Average

1.306 39.74% Pervious Area
1.980 60.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.9 21 0.0470 0.18 Sheet Flow, A2 to B2
Grass: Short n=0.150 P2=3.50"
0.7 78 0.0450 1.89 Sheet Flow, B2 to C2
Smooth surfaces n=0.011 P2=3.50"
2.9 556 0.0250 3.21 Shallow Concentrated Flow, C2 to D2

Paved Kv=20.3 fps

0.3 108 0.0100 5.94 10.50 Pipe Channel, D2 to E2
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

5.8 763 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment Ex-DA3: Drainage Area 3

Runoff = 6.65cfs @ 12.09 hrs, Volume= 0.489 af, Depth= 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.459 74  >75% Grass cover, Good, HSG C
1.115 98 Paved parking, HSG C
0.320 70 Woods, Good, HSG C

1.894 87 Weighted Average

0.779 41.13% Pervious Area
1.115 58.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.1000 0.11 Sheet Flow, A3 to B3
Woods: Light underbrush n=0.400 P2=3.50"
1.3 15 0.0670 0.20 Sheet Flow, B3 to C3
Grass: Short n=0.150 P2=3.50"
0.7 70 0.0400 1.77 Sheet Flow, C3 to D3
Smooth surfaces n=0.011 P2=3.50"
1.0 300 0.0580 4.89 Shallow Concentrated Flow, D3 to E3

Paved Kv=20.3 fps

0.4 138 0.0100 5.94 10.50 Pipe Channel, E3to F3
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.8 538 Total, Increased to minimum Tc¢ = 6.0 min




=4.50"

Type lll 24-hr 5-Year Rainfall

29254 Normandy -Existing conditions for DEIS

Printed 11/3/2015

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.

HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Page 26

Hydrograph

Subcatchment Ex-DAS3: Drainage Area 3

95 100

40 45 50 55 60 65 70 75 80 85 90

35

25 30

20

i on
‘Jl‘h‘io“a“aﬂo
g o
Yo ¥ o
I — 1l o0 A”, [
- == 5o =<
B ERTNE
\\\\\ _ . \\e e
e c % Lo
> EN
\\+\\T\\\\&|\\urwww
| X« ==
e . O
o sEeEs 8
92 9L 5
e
| r 5%«
R i B § 3 i e e
| | | =
.
e S o
o
BN 4 AN N\
el
7 S m— oo
TTETTETTE
(sy0) mol4

Time (hours)



29254 Normandy -Existing conditions for DEIS

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Type lll 24-hr 5-Year Rainfall=4.50"
Printed 11/3/2015
Page 27

Runoff

Summary for Subcatchment Ex-Roof: Roof Area

5.02cfs @ 12.09 hrs, Volume=

0.416 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
1.170 98 Roofs, HSG B
1.170 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment Ex-Roof: Roof Area
Hydrograph
(! - " " TR
I_‘, 502cfs | L L
S0 ¢ Typelll 24-hr
' SYearRainfall=4.50"
49 ¥ Runoff Area=1.170 ac
| ~ Runoff Volume=0.416 af
g/ W1 . | Runoff Depth=4.26"
09w Tc=60min
I - CN=98
40 45 50 55 60 65 70 75 80 85 90 95 100

Time (hours)
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Summary for Pond Ex Basin: Ex. Basin

Inflow Area = 4.456 ac, 70.69% Impervious, Inflow Depth = 3.48" for 5-Year event
Inflow = 16.86 cfs @ 12.09 hrs, Volume= 1.291 af

Outflow = 16.36 cfs @ 12.10 hrs, Volume= 1.274 af, Atten= 3%, Lag= 0.8 min
Primary = 16.36 cfs @ 12.10 hrs, Volume= 1.274 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=218.01' @ 12.10 hrs Surf.Area= 0.073 ac Storage= 0.120 af

Plug-Flow detention time= 30.4 min calculated for 1.274 af (99% of inflow)
Center-of-Mass det. time= 21.4 min ( 806.4 - 785.0)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.200 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

215.00 0.013 0.000 0.000
216.00 0.026 0.019 0.019
217.00 0.050 0.038 0.057
218.00 0.073 0.061 0.119
219.00 0.090 0.082 0.200

Device Routing Invert Outlet Devices
#1  Primary 215.90' 15.0" Round Culvert

L=40.0'" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 215.90' / 209.00' S=0.1725'/" Cc= 0.500
n=0.013, Flow Area= 1.23 sf

#2  Primary 217.70' 26.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=16.24 cfs @ 12.10 hrs HW=218.01' (Free Discharge)
1=Culvert (Inlet Controls 4.00 cfs @ 3.26 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 12.24 cfs @ 1.51 fps)
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Pond Ex Basin: Ex. Basin

Stage-Area-Storage
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0%, Lag

95 100
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1.274 af
1.274 af, Atten

70

Summary for Link Pt. B: Point B

4.456 ac, 70.69% Impervious, Inflow Depth = 3.43"

16.36 cfs @ 12.10 hrs, Volume

16.36 cfs @ 12.10 hrs, Volume

0.00-100.00 hrs, dt=0.05 hrs

Inflow, Time Span

Link Pt. B: Point B

Hydrograph
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Summary for Link Pt.C: Point C

for 5-Year event

0.489 af

1.894 ac, 58.87% Impervious, Inflow Depth = 3.10"

6.65cfs @ 12.09 hrs, Volume
6.65cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

Lag=

0%,

0.489 af, Atten

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt.C: Point C

Hydrograph
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-DA1: Drainage Area 1 Runoff Area=2.012 ac 49.30% Impervious Runoff Depth=3.37"
Flow Length=548" Tc=6.0 min CN=85 Runoff=7.70 cfs 0.565 af

Subcatchment EX-DA2: Drainage Area 2 Runoff Area=3.286 ac 60.26% Impervious Runoff Depth=3.67"
Flow Length=763' Tc=6.0 min CN=88 Runoff=13.50 cfs 1.005 af

Subcatchment Ex-DAS3: Drainage Area 3 Runoff Area=1.894 ac 58.87% Impervious Runoff Depth=3.57"
Flow Length=538" Tc=6.0 min CN=87 Runoff=7.61 cfs 0.563 af

Subcatchment Ex-Roof: Roof Area Runoff Area=1.170 ac 100.00% Impervious Runoff Depth=4.76"
Tc=6.0 min CN=98 Runoff=5.59 cfs 0.464 af

Pond Ex Basin: Ex. Basin Peak Elev=218.05"' Storage=0.123 af Inflow=19.09 cfs 1.469 af
Outflow=18.55 cfs 1.452 af

Link Pt. A: Point A Inflow=7.70 cfs 0.565 af
Primary=7.70 cfs 0.565 af

Link Pt. B: Point B Inflow=18.55 cfs 1.452 af
Primary=18.55 cfs 1.452 af

Link Pt.C: Point C Inflow=7.61 cfs 0.563 af
Primary=7.61 cfs 0.563 af

Total Runoff Area = 8.362 ac Runoff Volume = 2.597 af Average Runoff Depth = 3.73"
37.13% Pervious =3.105ac  62.87% Impervious = 5.257 ac
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Summary for Subcatchment EX-DAL: Drainage Area 1

Runoff = 7.70cfs @ 12.09 hrs, Volume= 0.565 af, Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
0.580 74  >75% Grass cover, Good, HSG C
0.992 98 Paved parking, HSG C
0.440 70 Woods, Good, HSG C

2.012 85 Weighted Average

1.020 50.70% Pervious Area
0.992 49.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 70 0.2100 0.42 Sheet Flow, Alto B1
Grass: Short n=0.150 P2=3.50"
0.4 30 0.0330 1.38 Sheet Flow, B1to C1
Smooth surfaces n=0.011 P2=3.50"
1.3 325 0.0420 4.16 Shallow Concentrated Flow, C1 to D1

Paved Kv=20.3 fps

0.3 123 0.0100 5.94 10.50 Pipe Channel, D1to E1
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

4.7 548 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment EX-DA2: Drainage Area 2

Runoff = 1350 cfs @ 12.09 hrs, Volume= 1.005 af, Depth= 3.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
0.127 61 >75% Grass cover, Good, HSG B
1.000 74 >75% Grass cover, Good, HSG C
1.980 98 Paved parking, HSG C
0.142 70 Woods, Good, HSG C
0.037 55 Woods, Good, HSG B

3.286 88 Weighted Average

1.306 39.74% Pervious Area
1.980 60.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.9 21 0.0470 0.18 Sheet Flow, A2 to B2
Grass: Short n=0.150 P2=3.50"
0.7 78 0.0450 1.89 Sheet Flow, B2 to C2
Smooth surfaces n=0.011 P2=3.50"
2.9 556 0.0250 3.21 Shallow Concentrated Flow, C2 to D2

Paved Kv=20.3 fps

0.3 108 0.0100 5.94 10.50 Pipe Channel, D2 to E2
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

5.8 763 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment Ex-DA3: Drainage Area 3

Runoff = 7.61cfs@ 12.09 hrs, Volume= 0.563 af, Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
0.459 74  >75% Grass cover, Good, HSG C
1.115 98 Paved parking, HSG C
0.320 70 Woods, Good, HSG C

1.894 87 Weighted Average

0.779 41.13% Pervious Area
1.115 58.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.1000 0.11 Sheet Flow, A3 to B3
Woods: Light underbrush n=0.400 P2=3.50"
1.3 15 0.0670 0.20 Sheet Flow, B3 to C3
Grass: Short n=0.150 P2=3.50"
0.7 70 0.0400 1.77 Sheet Flow, C3 to D3
Smooth surfaces n=0.011 P2=3.50"
1.0 300 0.0580 4.89 Shallow Concentrated Flow, D3 to E3

Paved Kv=20.3 fps

0.4 138 0.0100 5.94 10.50 Pipe Channel, E3to F3
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.8 538 Total, Increased to minimum Tc¢ = 6.0 min
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Hydrograph

Subcatchment Ex-DAS3: Drainage Area 3
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Summary for Subcatchment Ex-Roof: Roof Area

Runoff = 559cfs @ 12.09 hrs, Volume= 0.464 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
1.170 98 Roofs, HSG B

1.170 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Ex-Roof: Roof Area

Hydrograph
o | [8589e5]
1 r Typelll24hr
1 (|  10-Year Rainfall=5.00"
| L,L,/,L,,,},,,L,,L,,i,,,i,,,i,,,L,,J,,RuﬂQf,f,Are,ailiYO,aQ,
11 ~ Runoff Volume=0.464 af
e 1l W Runoff Depth=4.76"
0 49 Tc=6.0min
N I S S S A S S R S
| W e
IR
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Summary for Pond Ex Basin: Ex. Basin

Inflow Area = 4.456 ac, 70.69% Impervious, Inflow Depth = 3.96" for 10-Year event
Inflow = 19.09 cfs @ 12.09 hrs, Volume= 1.469 af

Outflow = 1855cfs @ 12.10 hrs, Volume= 1.452 af, Atten= 3%, Lag= 0.8 min
Primary = 18.55cfs @ 12.10 hrs, Volume= 1.452 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=218.05' @ 12.10 hrs Surf.Area= 0.074 ac Storage= 0.123 af

Plug-Flow detention time= 27.3 min calculated for 1.451 af (99% of inflow)
Center-of-Mass det. time= 20.1 min ( 802.2 - 782.1)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.200 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

215.00 0.013 0.000 0.000
216.00 0.026 0.019 0.019
217.00 0.050 0.038 0.057
218.00 0.073 0.061 0.119
219.00 0.090 0.082 0.200

Device Routing Invert Outlet Devices
#1  Primary 215.90' 15.0" Round Culvert

L=40.0'" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 215.90' / 209.00' S=0.1725'/" Cc= 0.500
n=0.013, Flow Area= 1.23 sf

#2  Primary 217.70' 26.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=18.46 cfs @ 12.10 hrs HW=218.05' (Free Discharge)
1=Culvert (Inlet Controls 4.05 cfs @ 3.30 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 14.41 cfs @ 1.60 fps)
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Pond Ex Basin: Ex. Basin

Stage-Area-Storage

Surface/Horizontal/Wetted Area (acres)
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Summary for Link Pt. A: Point A

2.012 ac, 49.30% Impervious, Inflow Depth = 3.37"
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Summary for Link Pt. B: Point B

for 10-Year event

4.456 ac, 70.69% Impervious, Inflow Depth = 3.91"
= 1.452 af

1855cfs @ 12.10 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 1.452 af, Atten

1855cfs @ 12.10 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. B: Point B

Hydrograph

w Area

95 100

15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90

10

Time (hours)



5.00"
Page 47

Printed 11/3/2015

Type lll 24-hr 10-Year Rainfall
for 10-Year event

Summary for Link Pt.C: Point C

1.894 ac, 58.87% Impervious, Inflow Depth = 3.57"
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29254 Normandy -Existing conditions for DEIS

Inflow Area
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-DA1: Drainage Area 1 Runoff Area=2.012 ac 49.30% Impervious Runoff Depth=4.30"
Flow Length=548" Tc=6.0 min CN=85 Runoff=9.74 cfs 0.721 af

Subcatchment EX-DA2: Drainage Area 2 Runoff Area=3.286 ac 60.26% Impervious Runoff Depth=4.63"
Flow Length=763' Tc=6.0 min CN=88 Runoff=16.83 cfs 1.267 af

Subcatchment Ex-DAS3: Drainage Area 3 Runoff Area=1.894 ac 58.87% Impervious Runoff Depth=4.52"
Flow Length=538" Tc=6.0 min CN=87 Runoff=9.53 cfs 0.713 af

Subcatchment Ex-Roof: Roof Area Runoff Area=1.170 ac 100.00% Impervious Runoff Depth=5.76"
Tc=6.0 min CN=98 Runoff=6.72 cfs 0.562 af

Pond Ex Basin: Ex. Basin Peak Elev=218.11" Storage=0.127 af Inflow=23.55 cfs 1.828 af
Outflow=22.92 cfs 1.812 af

Link Pt. A: Point A Inflow=9.74 cfs 0.721 af
Primary=9.74 cfs 0.721 af

Link Pt. B: Point B Inflow=22.92 cfs 1.812 af
Primary=22.92 cfs 1.812 af

Link Pt.C: Point C Inflow=9.53 cfs 0.713 af
Primary=9.53 cfs 0.713 af

Total Runoff Area = 8.362 ac Runoff Volume = 3.263 af Average Runoff Depth = 4.68"
37.13% Pervious =3.105ac  62.87% Impervious = 5.257 ac
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Summary for Subcatchment EX-DAL: Drainage Area 1

Runoff = 9.74 cfs@ 12.09 hrs, Volume= 0.721 af, Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.580 74  >75% Grass cover, Good, HSG C
0.992 98 Paved parking, HSG C
0.440 70 Woods, Good, HSG C

2.012 85 Weighted Average

1.020 50.70% Pervious Area
0.992 49.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 70 0.2100 0.42 Sheet Flow, Alto B1
Grass: Short n=0.150 P2=3.50"
0.4 30 0.0330 1.38 Sheet Flow, B1to C1
Smooth surfaces n=0.011 P2=3.50"
1.3 325 0.0420 4.16 Shallow Concentrated Flow, C1 to D1

Paved Kv=20.3 fps

0.3 123 0.0100 5.94 10.50 Pipe Channel, D1to E1
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

4.7 548 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment EX-DA2: Drainage Area 2

Runoff = 16.83 cfs @ 12.09 hrs, Volume= 1.267 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.127 61 >75% Grass cover, Good, HSG B
1.000 74 >75% Grass cover, Good, HSG C
1.980 98 Paved parking, HSG C
0.142 70 Woods, Good, HSG C
0.037 55 Woods, Good, HSG B

3.286 88 Weighted Average

1.306 39.74% Pervious Area
1.980 60.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.9 21 0.0470 0.18 Sheet Flow, A2 to B2
Grass: Short n=0.150 P2=3.50"
0.7 78 0.0450 1.89 Sheet Flow, B2 to C2
Smooth surfaces n=0.011 P2=3.50"
2.9 556 0.0250 3.21 Shallow Concentrated Flow, C2 to D2

Paved Kv=20.3 fps

0.3 108 0.0100 5.94 10.50 Pipe Channel, D2 to E2
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

5.8 763 Total, Increased to minimum Tc = 6.0 min
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Summary for Subcatchment Ex-DA3: Drainage Area 3

Runoff = 9.53cfs@ 12.09 hrs, Volume= 0.713 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.459 74  >75% Grass cover, Good, HSG C
1.115 98 Paved parking, HSG C
0.320 70 Woods, Good, HSG C

1.894 87 Weighted Average

0.779 41.13% Pervious Area
1.115 58.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.1000 0.11 Sheet Flow, A3 to B3
Woods: Light underbrush n=0.400 P2=3.50"
1.3 15 0.0670 0.20 Sheet Flow, B3 to C3
Grass: Short n=0.150 P2=3.50"
0.7 70 0.0400 1.77 Sheet Flow, C3 to D3
Smooth surfaces n=0.011 P2=3.50"
1.0 300 0.0580 4.89 Shallow Concentrated Flow, D3 to E3

Paved Kv=20.3 fps

0.4 138 0.0100 5.94 10.50 Pipe Channel, E3to F3
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.8 538 Total, Increased to minimum Tc¢ = 6.0 min
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Summary for Subcatchment Ex-Roof: Roof Area

Runoff 6.72cfs@ 12.09 hrs, Volume=

0.562 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
1.170 98 Roofs, HSG B
1.170 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment Ex-Roof: Roof Area
Hydrograph
1| 7 ,,:,,,:,,,:,,,,:,,,:,,,,:,,J,,,:,,,,:,,,:,,,,:,,,:,,,Ty,p,e,l!l%él,ht,
6 25 Year Ramfall—a OO"
1l W  RunoffArea=l.170ac
1 ~ Runoff Volume= 0562 af
NP R o RUHOff De‘pth 5 76"
z - o o

AmaaE B
50 55

LlLees
45
Time (hours)
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Summary for Pond Ex Basin: Ex. Basin

Inflow Area = 4.456 ac, 70.69% Impervious, Inflow Depth = 4.92" for 25-Year event
Inflow = 23.55cfs @ 12.09 hrs, Volume= 1.828 af

Outflow = 2292 cfs @ 12.10 hrs, Volume= 1.812 af, Atten= 3%, Lag= 0.7 min
Primary = 2292 cfs @ 12.10 hrs, Volume= 1.812 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=218.11' @ 12.10 hrs Surf.Area= 0.075 ac Storage= 0.127 af

Plug-Flow detention time= 24.7 min calculated for 1.812 af (99% of inflow)
Center-of-Mass det. time= 18.0 min ( 795.3 - 777.2)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.200 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

215.00 0.013 0.000 0.000
216.00 0.026 0.019 0.019
217.00 0.050 0.038 0.057
218.00 0.073 0.061 0.119
219.00 0.090 0.082 0.200

Device Routing Invert Outlet Devices
#1  Primary 215.90' 15.0" Round Culvert

L=40.0'" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 215.90' / 209.00' S=0.1725'/" Cc= 0.500
n=0.013, Flow Area= 1.23 sf

#2  Primary 217.70' 26.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=22.90 cfs @ 12.10 hrs HW=218.11" (Free Discharge)
1=Culvert (Inlet Controls 4.14 cfs @ 3.37 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 18.77 cfs @ 1.75 fps)
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Pond Ex Basin: Ex. Basin

Stage-Area-Storage

Surface/Horizontal/Wetted Area (acres)
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Printed 11/3/2015

Type lll 24-hr 25-Year Rainfall
for 25-Year event

Summary for Link Pt. A: Point A

2.012 ac, 49.30% Impervious, Inflow Depth = 4.30"
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Inflow Area
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Printed 11/3/2015
0.0 min

Lag

for 25-Year event
0%,

Type lll 24-hr 25-Year Rainfall

1.812 af, Atten

1.812 af

0.00-100.00 hrs, dt=0.05 hrs
Link Pt. B: Point B
Hydrograph

Summary for Link Pt. B: Point B

4.456 ac, 70.69% Impervious, Inflow Depth = 4.88"
2292 cfs @ 12.10 hrs, Volume
2292 cfs @ 12.10 hrs, Volume
Inflow, Time Span
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Type lll 24-hr 25-Year Rainfall
for 25-Year event

Summary for Link Pt.C: Point C

1.894 ac, 58.87% Impervious, Inflow Depth = 4.52"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

29254 Normandy -Existing conditions for DEIS

Inflow Area

25
SE
Eg
£ mO
1S
< I I I I I I I I I I
o I c I I I I I I I I
i e AN
< R
\\4\\4\4\\\7\\4\\\7\\4\\\7\\4\\\7\\ Y
- | 9 I I I I I I I I
0/0 | | | | | | | | |
- -+ - - i S i T B o
o =3
- B A R
c \\\,\\i\\,\\\,\\\\,\\\,\\\H\\\,\\\\,\\L\\\ ITo)
Q S | @
et
=
< | L o
A 2
Y Y | o I I I | | | |
© © \\4\\N\\4\\\T\\4\\\,\\\4\\\7\\4\\\7\\ 0
mm o <
~ I~ e C I T N A N I o
N 0o | W | | | | | I | | ~
°s 8 2 -
o c . N N e Erm
r— I Y I I I I I I I
1 @] | I I I I I I I I
—
ke [a B \\4\\\”\4\\\T\\+\\\T\\+\\\T\\4\\\T\\ W
B S T S S R
= A e 87
m m o m w I I I I I I I I I I w
EE S s ANsd
4 s}
50 o X O I I I I I I I I I I o
o C o I I I I I I I I I I c
> > — - sy Q=
.. O_ - T | | | | | | | | | |
) I I I I I I I I I I
o o S B o
L C S <
£< S A
el F e A 0
Al I I | | | | I | I
NN [ | | | | | | | | | @
— - o I I | I | I I I I
n i Sl et St CTTT T T T T T T T T T T T T T T T T T =4
I I I I I I I I
@@ () | | | | | I I I
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0
oo £ i R R S 2
oo — R S E S S S o
| | | | I | | «
BB 3
T el (@]
(o) e} m - - 0
11 L |G
Lo
= %
o
I = - < — ~ _  ~ < _ ~ < ~  ~ <
>
o
W W T
= ®© ] -
o E E (s40) moi4
= o
SEa o



29254 Normandy -Existing conditions for DEIS Type Il 24-hr 100-Year Rainfall=7.50"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C. Printed 11/3/2015
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC Page 62

Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-DA1: Drainage Area 1 Runoff Area=2.012 ac 49.30% Impervious Runoff Depth=5.73"
Flow Length=548" Tc=6.0 min CN=85 Runoff=12.80 cfs 0.961 af

Subcatchment EX-DA2: Drainage Area 2 Runoff Area=3.286 ac 60.26% Impervious Runoff Depth=6.08"
Flow Length=763' Tc=6.0 min CN=88 Runoff=21.79 cfs 1.665 af

Subcatchment Ex-DAS3: Drainage Area 3 Runoff Area=1.894 ac 58.87% Impervious Runoff Depth=5.96"
Flow Length=538" Tc=6.0 min CN=87 Runoff=12.40 cfs 0.941 af

Subcatchment Ex-Roof: Roof Area Runoff Area=1.170 ac 100.00% Impervious Runoff Depth=7.26"
Tc=6.0 min CN=98 Runoff=8.41 cfs 0.708 af

Pond Ex Basin: Ex. Basin Peak Elev=218.20"' Storage=0.134 af Inflow=30.20 cfs 2.373 af
Outflow=29.44 cfs 2.356 af

Link Pt. A: Point A Inflow=12.80 cfs 0.961 af
Primary=12.80 cfs 0.961 af

Link Pt. B: Point B Inflow=29.44 cfs 2.356 af
Primary=29.44 cfs 2.356 af

Link Pt.C: Point C Inflow=12.40 cfs 0.941 af
Primary=12.40 cfs 0.941 af

Total Runoff Area = 8.362 ac Runoff Volume = 4.275 af Average Runoff Depth = 6.14"
37.13% Pervious =3.105ac  62.87% Impervious = 5.257 ac
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Summary for Subcatchment EX-DAL: Drainage Area 1

Runoff = 12.80cfs @ 12.09 hrs, Volume= 0.961 af, Depth= 5.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
0.580 74  >75% Grass cover, Good, HSG C
0.992 98 Paved parking, HSG C
0.440 70 Woods, Good, HSG C

2.012 85 Weighted Average

1.020 50.70% Pervious Area
0.992 49.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 70 0.2100 0.42 Sheet Flow, Alto B1
Grass: Short n=0.150 P2=3.50"
0.4 30 0.0330 1.38 Sheet Flow, B1to C1
Smooth surfaces n=0.011 P2=3.50"
1.3 325 0.0420 4.16 Shallow Concentrated Flow, C1 to D1

Paved Kv=20.3 fps

0.3 123 0.0100 5.94 10.50 Pipe Channel, D1to E1
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

4.7 548 Total, Increased to minimum Tc = 6.0 min
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Hydrograph

Subcatchment EX-DAL: Drainage Area 1
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Summary for Subcatchment EX-DA2: Drainage Area 2

Runoff = 21.79cfs @ 12.09 hrs, Volume= 1.665 af, Depth= 6.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
0.127 61 >75% Grass cover, Good, HSG B
1.000 74 >75% Grass cover, Good, HSG C
1.980 98 Paved parking, HSG C
0.142 70 Woods, Good, HSG C
0.037 55 Woods, Good, HSG B

3.286 88 Weighted Average

1.306 39.74% Pervious Area
1.980 60.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.9 21 0.0470 0.18 Sheet Flow, A2 to B2
Grass: Short n=0.150 P2=3.50"
0.7 78 0.0450 1.89 Sheet Flow, B2 to C2
Smooth surfaces n=0.011 P2=3.50"
2.9 556 0.0250 3.21 Shallow Concentrated Flow, C2 to D2

Paved Kv=20.3 fps

0.3 108 0.0100 5.94 10.50 Pipe Channel, D2 to E2
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

5.8 763 Total, Increased to minimum Tc = 6.0 min
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Subcatchment EX-DA2: Drainage Area 2
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Summary for Subcatchment Ex-DA3: Drainage Area 3

Runoff = 12.40cfs @ 12.09 hrs, Volume= 0.941 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
0.459 74  >75% Grass cover, Good, HSG C
1.115 98 Paved parking, HSG C
0.320 70 Woods, Good, HSG C

1.894 87 Weighted Average

0.779 41.13% Pervious Area
1.115 58.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.1000 0.11 Sheet Flow, A3 to B3
Woods: Light underbrush n=0.400 P2=3.50"
1.3 15 0.0670 0.20 Sheet Flow, B3 to C3
Grass: Short n=0.150 P2=3.50"
0.7 70 0.0400 1.77 Sheet Flow, C3 to D3
Smooth surfaces n=0.011 P2=3.50"
1.0 300 0.0580 4.89 Shallow Concentrated Flow, D3 to E3

Paved Kv=20.3 fps

0.4 138 0.0100 5.94 10.50 Pipe Channel, E3to F3
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.8 538 Total, Increased to minimum Tc¢ = 6.0 min
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Summary for Subcatchment Ex-Roof: Roof Area

Runoff = 8.41cfs@ 12.09 hrs, Volume= 0.708 af, Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
1.170 98 Roofs, HSG B

1.170 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Ex-Roof: Roof Area

Hydrograph
A | e
A1 T "‘*"‘"*‘""‘""*"‘"""‘""}*"i""i"*i"*TypeﬂrZA, ﬁr*

Flow (cfs)

"""""""""""'""'"'I""I""I""I""I""""""""""""I""I""I
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Time (hours)
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Summary for Pond Ex Basin: Ex. Basin

Inflow Area = 4.456 ac, 70.69% Impervious, Inflow Depth = 6.39" for 100-Year event
Inflow = 30.20cfs @ 12.09 hrs, Volume= 2.373 af

Outflow = 29.44 cfs @ 12.10 hrs, Volume= 2.356 af, Atten= 3%, Lag= 0.7 min
Primary = 2944 cfs @ 12.10 hrs, Volume= 2.356 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=218.20' @ 12.10 hrs Surf.Area= 0.076 ac Storage= 0.134 af

Plug-Flow detention time= 21.7 min calculated for 2.356 af (99% of inflow)
Center-of-Mass det. time= 16.0 min ( 787.6 - 771.6)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.200 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

215.00 0.013 0.000 0.000
216.00 0.026 0.019 0.019
217.00 0.050 0.038 0.057
218.00 0.073 0.061 0.119
219.00 0.090 0.082 0.200

Device Routing Invert Outlet Devices
#1  Primary 215.90' 15.0" Round Culvert

L=40.0'" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 215.90' / 209.00' S=0.1725'/" Cc= 0.500
n=0.013, Flow Area= 1.23 sf

#2  Primary 217.70' 26.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=29.32 cfs @ 12.10 hrs HW=218.20' (Free Discharge)
1=Culvert (Inlet Controls 4.25 cfs @ 3.46 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 25.07 cfs @ 1.93 fps)
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Pond Ex Basin: Ex. Basin

Hydrograph

=5
SE
£
[m]m}
T T O O R O R
[ ﬁv,l, (P A N R Y R R
IR b
- Qow®
[ Qa ﬁ/_ [ R L
[ I [ N S B
-7 JNNW\ﬁ”A\J\J\\T\ﬂ\A\J\J\\T\ﬂ\
[ | (.0 I S R R
o) 1 A R Y R R
\\T\+Aﬂ!waF\ﬂl+\L\L\\T\T\+\L\L\\T\f\
[ .,OL [ e N Y R
[ [ N S B
\\,\\,\\AML\:F\0\,\\,\L\L\\,\\,\\\,\\FL\L\\
[ : ,UM 1 N e R
[ I Ayl
o Qu D ,Db, o
T J\Ir\\g\\,\J\\,\\,\\,\\J\J\\,\\,\\
[ Qb | | [E N T N S Y T
[ ,EL ,Qu, [ T R N N
R i il ittt Rt Bt el ittt Bl Bt il
< L
o ,WM\,ﬁU, [ T R N N
| i N o T O S B A
[ | R
[ W” ,Qv ﬁ\v, [ T T e B B B A
[
a3 T I
g L
[ [ T N R N
\\T\+\n“1\\7\7\+\¢\1\\7\T\+\¢\J\\T\f\
| e
T T O O R O R
A B
[ R T T T e e T e e R
T T O O R O R
S T T O O O S S N Y RN DO S B
R
T T O O R O R
T T O O R O R
- - -7t -7 ST oA oo
T T O O R O R
T T O O R O R
5y Sy S
T T O O R O R
T T O O R O R
[ S e O S S N E N S
R e e e
T T O O R O R
T T O R N R B
[ A it Il s i Etis Rt el s it Hi Bt Rl el
T T O O R O R
T T O O R O R
R i R R e T e e e S e i e
T T O O R O R
| T T (T R S B B B
| 0 L1 ___L_Ll_J____i__L
1L [ T R R R R T T B T
1214
—
- 1O | O
|ON
S E—
| - —_—
- % 1 P
| ol
| b R R R A B
U R e S
N O ©® © ¥ N O ® © ¥ N O © © F N O
Mm MmN N A N N A A o A A

(s$0) mol4

95 100

15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90

10

Time (hours)

Pond Ex Basin: Ex. Basin
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Pond Ex Basin: Ex. Basin

Stage-Area-Storage

Surface/Horizontal/Wetted Area (acres)
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29254 Normandy -Existing conditions for DEIS

Summary for Link Pt. A: Point A

for 100-Year event

2.012 ac, 49.30% Impervious, Inflow Depth = 5.73"

Inflow Area
Inflow

0.961 af

12.80 cfs @ 12.09 hrs, Volume

0.0 min

Lag=

0%,

= 0.961 af, Atten

12.80cfs @ 12.09 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. A: Point A

Hydrograph
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29254 Normandy -Existing conditions for DEIS

Summary for Link Pt. B: Point B

for 100-Year event

4.456 ac, 70.69% Impervious, Inflow Depth = 6.34"
= 2.356 af

29.44 cfs @ 12.10 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 2.356 af, Atten

29.44 cfs @ 12.10 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. B: Point B

Hydrograph
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Lag

for 100-Year event
0%,

Type lll 24-hr 100-Year Rainfall

0.941 af
0.941 af, Atten

0.00-100.00 hrs, dt=0.05 hrs
Link Pt.C: Point C
Hydrograph

Summary for Link Pt.C: Point C

1.894 ac, 58.87% Impervious, Inflow Depth = 5.96"
12.40 cfs @ 12.09 hrs, Volume
12.40cfs @ 12.09 hrs, Volume
Inflow, Time Span
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29254 Normandy -Existing conditions for DEIS

Inflow Area
Primary outflow

Inflow
Primary
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.495 61 >75% Grass cover, Good, HSG B (PR-2-DA)
2.580 74 >75% Grass cover, Good, HSG C (Bio, PR-1-DA, PR-2-DA, PR-3-CY, PR-3-DA)
2.733 98 Paved parking, HSG C (Bio, PR-1-DA, PR-2-DA, PR-3-CY)
1.095 98 Roofs, HSG B (PR-1-BLDG, PR-2-BIdg)
2.108 98 Roofs, HSG C (PR-2-Bldg, PR-3-BLDG)
0.049 55 Woods, Good, HSG B (PR-2-DA)
0.530 70 Woods, Good, HSG C (PR-1-DA, PR-2-DA, PR-3-DA)
9.590 88 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
1.639 HSG B PR-1-BLDG, PR-2-Bldg, PR-2-DA
7.951 HSG C Bio, PR-1-DA, PR-2-Bldg, PR-2-DA, PR-3-BLDG, PR-3-CY, PR-3-DA
0.000 HSG D
0.000 Other
9.590 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.495 2.580 0.000 0.000 3.075 >75% Grass cover, Good Bio,
PR-1-DA,
PR-2-DA,
PR-3-CY,
PR-3-DA
0.000 0.000 2.733 0.000 0.000 2.733 Paved parking Bio,
PR-1-DA,
PR-2-DA,
PR-3-CY
0.000 1.095 2.108 0.000 0.000 3.203 Roofs PR-1-BLD
G,
PR-2-Bldg
PR-3-BLD
G
0.000 0.049 0.530 0.000 0.000 0.579 Woods, Good PR-1-DA,
PR-2-DA,
PR-3-DA
0.000 1.639 7.951 0.000 0.000 9.590 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches)  (inches) (inches)

1 Detl 194.00 192.00 60.0 0.0333 0.013 18.0 0.0 0.0

2 Det2 209.50 205.00 65.0 0.0692 0.013 24.0 0.0 0.0

3 Det3 215.00 214.50 36.0 0.0139 0.013 18.0 0.0 0.0

4  Sandfilter 215.00 212.00 88.0 0.0341 0.012 18.0 0.0 0.0

5 Sandfilter 214.00 213.80 9.0 0.0222 0.012 8.0 0.0 0.0
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentBio: Bioretention DA

Subcatchment PR-1-BLDG: Building

SubcatchmentPR-1-DA: Drainage Area 1

Subcatchment PR-2-Bldg: Building

Subcatchment PR-2-DA: Drainage Area 2

Subcatchment PR-3-BLDG: Building

SubcatchmentPR-3-CY: Drainage Area

Subcatchment PR-3-DA: Drainage Area 3

Pond Bio Basin: Bioretention

Pond Det 1: Detention Basin

Pond Det 2: Detention Basin

Pond Det 3: Underground Detention Pipe

Pond Sandfilter: Sandfilter

Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=1.22"
Tc=6.0 min  CN=82 Runoff=0.57 cfs 0.042 af

Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=2.57"
Tc=6.0 min CN=98 Runoff=2.83 cfs 0.229 af

Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=1.29"
Tc=6.0 min  CN=83 Runoff=2.86 cfs 0.208 af

Runoff Area=1.337 ac 100.00% Impervious Runoff Depth=2.57"
Tc=6.0 min CN=98 Runoff=3.54 cfs 0.286 af

Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=1.35"
Tc=6.0 min  CN=84 Runoff=4.68 cfs 0.340 af

Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=2.57"
Tc=6.0 min CN=98 Runoff=2.10 cfs 0.170 af

Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=1.29"
Tc=6.0 min  CN=83 Runoff=1.08 cfs 0.079 af

Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=0.65"
Tc=6.0 min CN=71 Runoff=0.18 cfs 0.015 af

Peak Elev=225.30" Storage=0.012 af Inflow=0.57 cfs 0.042 af
Outflow=0.10 cfs 0.042 af

Peak Elev=195.98" Storage=0.098 af Inflow=5.68 cfs 0.437 af
Outflow=2.16 cfs 0.437 af

Peak Elev=211.96" Storage=0.011 af Inflow=5.58 cfs 0.157 af
Outflow=5.18 cfs 0.157 af

Peak Elev=217.02' Storage=0.020 af Inflow=3.18 cfs 0.249 af
Outflow=2.18 cfs 0.249 af

Peak Elev=216.02"' Inflow=8.21 cfs 0.626 af

Primary=5.48 cfs 0.115 af Secondary=2.73 cfs 0.512 af Outflow=8.21 cfs 0.626 af

Link Pt. A: Point A

Link Pt. B: Point B

Link Pt.C: Point C

Inflow=2.16 cfs 0.437 af
Primary=2.16 cfs 0.437 af

Inflow=7.90 cfs 0.668 af
Primary=7.90 cfs 0.668 af

Inflow=2.34 cfs 0.265 af
Primary=2.34 cfs 0.265 af
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Total Runoff Area = 9.590 ac Runoff Volume = 1.370 af Average Runoff Depth = 1.71"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Summary for Subcatchment Bio: Bioretention DA

Runoff = 0.57cfs @ 12.10 hrs, Volume= 0.042 af, Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C

0.410 82 Weighted Average

0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Bio: Bioretention DA

Hydrograph
. Typelli24-hr |
- l-YearRainfall=2.80"
~_ Runoff Area=0.410 ac
~ Runoff Volume=0.042 af |
g ~ Runoff Depth=1.22"
CH [ R I S S S . Tc=6.0min
,,,,,,,,,,,,,,,,,,,,,,,,, . CN=82

AL UL L N LA L B L AL B RLELE BN AL LA EL N BN LA AL |
40 45 50 55 60 65 70 75 80 85 90 95 100
Time (hours)
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Runoff

Summary for Subcatchment PR-1-BLDG: Building

2.83cfs@ 12.09 hrs, Volume= 0.229 af, Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac)

CN

Description

1.070

98

Roofs, HSG B

1.070

Tc Length
(feet)

(min)

100.00% Impervious Area

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

Flow (cfs)

6.0

Direct Entry,

Subcatchment PR-1-BLDG: Building
Hydrograph

IL Year Ra|nfall—2 80"
Runoff Afea-l 070 ac

Runoff Depth 2 57"
~ Tc=6. O m|n

""""""""""'"'I""I""I""I""I"""""' WAL NLELEL LN LA BLELEL AL IR |
15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100

Time (hours)
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Summary for Subcatchment PR-1-DA: Drainage Area 1

Runoff = 2.86cfs@ 12.10 hrs, Volume=

0.208 af, Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

1.000 74 >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C

1.941 83 Weighted Average

1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-DA: Drainage Area 1

Hydrograph

of | 288l

(0 Typelll 24-hr

\ 4  1lYear Rainfall=2.80"

\ |  Runoff Area=1.941 ac
W runofivolume=ooosa
S ¥ I - Runoff Depth=1.29"
g fr v Tc=6.0min

[\ 4 . CcN=
_['\ / | | O T R T B N -
1 % I
o 40 45 50 55 60 65 70 75 80 85 90 95 100

Time (hours)
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Summary for Subcatchment PR-2-Bldg: Building

Runoff = 354 cfs@ 12.09 hrs, Volume= 0.286 af, Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C

1.337 98 Weighted Average

1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-Bldg: Building

Hydrograph
| meaes)
\f Typelll 24-hr
Jf--i-- A A bt - - Ylear Rainfaill=2:80"-
11 ¥  Runoff Area=1.337 ac
| ~ Runoff Volume=0.286 af
el W  Runoff Depth=2.57"
sy v Tc=6.0min
4  CN=98

""""""'/""""""""I""I""I""I""I"""' LA LA B L B B LA |
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70O 75 80 8 90 95 100
Time (hours)



29254 Normandy -Proposed conditions - for DEIS conType lll 24-hr 1-Year Rainfall=2.80"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Printed 11/3/2015
Page 12

Runoff =

Summary for Subcatchment PR-2-DA: Drainage Area 2

468cfs@ 12.09 hrs, Volume= 0.340 af, Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B
3.016 84 Weighted Average
1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-DA: Drainage Area 2
Hydrograph
(1 — e T Runof]
5‘_’1.680fsllllllllllllllllm
(o Typelll24-hr
4_'.';’*1"*/*r"*z"*r"r":m7*":"*r"ﬁ”’1=YfearRra'mfa1:I=2:80”*
1 ~ Runoff Area=3.016 ac
[l I Runoff Volume=0.340 af
,U? 3—'\ | | | | | | | | | | | | | | | | | ‘II
= {1 /: . Runoff Depth=1.35
s 17 Kl T A A e
! 97 Tc=6.0min
4 CN=84
I
S L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8 8 90 9 100

Time (hours)
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Summary for Subcatchment PR-3-BLDG: Building

Runoff = 2.10cfs @ 12.09 hrs, Volume= 0.170 af, Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
0.796 98 Roofs, HSG C

0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-BLDG: Building

Hydrograph

s 0| |
e Typemzahr
ol ivearRainal2a0
¢l Runoff Area=0.796 ac
| ~ Runoff Volume=0.170 af
e /| B Runoff Depth=257
sl w o Te=60min
4 CN=98
/
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 1.08 cfs @ 12.10 hrs, Volume= 0.079 af, Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph

| [Lo8ets|]
T Typem2ahr
1 0 ivearRainfalz240

| ~ Runoff Area=0.734 ac
.|| W | Runoff Volume=0.079 af
sl B  Runoff Depth=129
s/ 9 Tc=6.0min

4  CN=83
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Summary for Subcatchment PR-3-DA: Drainage Area 3

Runoff = 0.18cfs @ 12.11 hrs, Volume= 0.015 af, Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.050 74 >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C

0.286 71 Weighted Average

0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-DA: Drainage Area 3
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 1.22" for 1-Year event
Inflow = 0.57cfs@ 12.10 hrs, Volume= 0.042 af

Outflow = 0.10cfs @ 11.85 hrs, Volume= 0.042 af, Atten=82%, Lag= 0.0 min
Primary = 0.10cfs @ 11.85 hrs, Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.30' @ 12.60 hrs Surf.Area= 0.042 ac Storage= 0.012 af

Plug-Flow detention time= 36.2 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 36.2 min ( 879.1 - 842.9)

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.10 cfs @ 11.85 hrs HW=225.02' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 1: Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 1.74" for 1-Year event
Inflow = 5.68cfs @ 12.09 hrs, Volume= 0.437 af

Outflow = 2.16cfs@ 12.35 hrs, Volume= 0.437 af, Atten=62%, Lag= 15.8 min
Primary = 2.16 cfs @ 12.35 hrs, Volume= 0.437 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=195.98' @ 12.35 hrs Surf.Area= 0.060 ac Storage= 0.098 af

Plug-Flow detention time= 35.4 min calculated for 0.437 af (100% of inflow)
Center-of-Mass det. time= 34.7 min ( 832.1 - 797.4)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.16 cfs @ 12.35 hrs HW=195.98' (Free Discharge)
T 1 —culvert (Passes 2.16 cfs of 7.46 cfs potential flow)

2=0rifice/Grate (Orifice Controls 2.16 cfs @ 6.18 fps)

3=0rifice/Grate ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 0.39" for 1-Year event
Inflow = 558 cfs @ 12.09 hrs, Volume= 0.157 af

Outflow = 5.18cfs @ 12.11 hrs, Volume= 0.157 af, Atten=7%, Lag= 1.2 min
Primary = 5.18cfs @ 12.11 hrs, Volume= 0.157 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=211.96' @ 12.11 hrs Surf.Area= 0.014 ac Storage= 0.011 af

Plug-Flow detention time= 3.4 min calculated for 0.157 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 771.4 - 767.8)

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=5.06 cfs @ 12.11 hrs HW=211.94" (Free Discharge)
T 1-culvert (Passes 5.06 cfs of 14.33 cfs potential flow)
2=0rifice/Grate (Orifice Controls 5.06 cfs @ 3.30 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond Det 2: Detention Basin
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Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 1.95" for 1-Year event
Inflow = 3.18cfs @ 12.09 hrs, Volume= 0.249 af

Outflow = 2.18cfs@ 12.18 hrs, Volume= 0.249 af, Atten=31%, Lag= 5.3 min
Primary = 2.18cfs @ 12.18 hrs, Volume= 0.249 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.02' @ 12.18 hrs Surf.Area= 0.012 ac Storage= 0.020 af

Plug-Flow detention time= 4.6 min calculated for 0.249 af (100% of inflow)
Center-of-Mass det. time= 4.6 min ( 789.2 - 784.6)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.17 cfs @ 12.18 hrs HW=217.00' (Free Discharge)
=Culvert (Passes 2.17 cfs of 7.51 cfs potential flow)
EZ:Orifice/Grate (Orifice Controls 2.17 cfs @ 6.21 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond Det 3: Underground Detention Pipe
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 1.73" for 1-Year event
Inflow = 8.21cfs@ 12.09 hrs, Volume= 0.626 af

Outflow = 821lcfs@ 12.09 hrs, Volume= 0.626 af, Atten= 0%, Lag= 0.0 min
Primary = 548 cfs @ 12.09 hrs, Volume= 0.115 af

Secondary = 2.73cfs@ 12.09 hrs, Volume= 0.512 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=216.02' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=5.33 cfs @ 12.09 hrs HW=216.00" TW=214.24' (Fixed TW Elev=214.24"
1=Culvert (Inlet Controls 5.33 cfs @ 4.26 fps)

?_condary OutFlow Max=2.71 cfs @ 12.09 hrs HW=216.00' (Free Discharge)
2=Culvert (Inlet Controls 2.71 cfs @ 7.77 fps)

Pond Sandfilter: Sandfilter

Hydrograph
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Summary for Link Pt. A: Point A

for 1-Year event

3.011 ac, 61.21% Impervious, Inflow Depth = 1.74"

Inflow Area
Inflow

= 0.437 af

2.16 cfs @ 12.35 hrs, Volume
2.16cfs@ 12.35 hrs, Volume

0.0 min

Lag=

0%,

0.437 af, Atten

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. A: Point A

Hydrograph
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for 1-Year event

Summary for Link Pt. B: Point B

4.763 ac, 63.51% Impervious, Inflow Depth = 1.68"

29254 Normandy -Proposed conditions - for DEIS confype lll 24-hr 1-Year Rainfall
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Summary for Link Pt.C: Point C

for 1-Year event

1.816 ac, 58.81% Impervious, Inflow Depth = 1.75"

Inflow Area
Inflow

0.265 af

234 cfs@ 12.17 hrs, Volume

0.0 min

Lag=

0%,

= 0.265 af, Atten

234 cfs@ 12.17 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt.C: Point C

Hydrograph
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
SubcatchmentBio: Bioretention DA Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=2.64"

Tc=6.0 min CN=82 Runoff=1.24 cfs

0.090 af

Subcatchment PR-1-BLDG: Building Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=4.26"

Tc=6.0 min CN=98 Runoff=4.59 cfs

0.380 af

SubcatchmentPR-1-DA: Drainage Areal  Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=2.73"

Tc=6.0 min CN=83 Runoff=6.06 cfs

0.441 af

SubcatchmentPR-2-Bldg: Building Runoff Area=1.337 ac  100.00% Impervious Runoff Depth=4.26"

Tc=6.0 min CN=98 Runoff=5.74 cfs

0.475 af

SubcatchmentPR-2-DA: Drainage Area2  Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=2.82"

Tc=6.0 min CN=84 Runoff=9.72 cfs

0.708 af

Subcatchment PR-3-BLDG: Building Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=4.26"

Tc=6.0 min CN=98 Runoff=3.42 cfs

0.283 af

SubcatchmentPR-3-CY: Drainage Area Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=2.73"

Tc=6.0 min CN=83 Runoff=2.29 cfs

0.167 af

Subcatchment PR-3-DA: Drainage Area 3 Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=1.75"

Tc=6.0 min CN=71 Runoff=0.56 cfs

Pond Bio Basin: Bioretention Peak Elev=225.56"' Storage=0.023 af Inflow=1.24 cfs
Outflow=0.67 cfs

Pond Det 1: Detention Basin Peak Elev=197.08' Storage=0.171 af Inflow=10.65 cfs
Outflow=5.73 cfs

Pond Det 2: Detention Basin Peak Elev=213.19' Storage=0.032 af Inflow=12.11 cfs

Outflow=10.50 cfs

Pond Det 3: Underground Detention Pipe Peak Elev=217.62' Storage=0.027 af Inflow=5.71 cfs

Outflow=5.59 cfs

Pond Sandfilter: Sandfilter Peak Elev=217.02"' Inflow=15.45 cfs
Primary=12.01 cfs 0.328 af Secondary=3.45 cfs 0.855 af Outflow=15.45 cfs

Link Pt. A: Point A Inflow=5.73 cfs
Primary=5.73 cfs

Link Pt. B: Point B Inflow=13.91 cfs
Primary=13.91 cfs

Link Pt.C: Point C Inflow=6.15 cfs

Primary=6.15 cfs

0.042 af

0.090 af
0.090 af

0.821 af
0.821 af

0.418 af
0.418 af

0.450 af
0.450 af

1.183 af
1.183 af

0.821 af
0.821 af

1.273 af
1.273 af

0.492 af
0.492 af
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Total Runoff Area = 9.590 ac Runoff Volume = 2.585 af Average Runoff Depth = 3.24"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Summary for Subcatchment Bio: Bioretention DA

Runoff = 1.24 cfs @ 12.09 hrs, Volume= 0.090 af, Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description

0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C

0.410 82 Weighted Average

0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Bio: Bioretention DA

Hydrograph
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T Typelll 24-hr
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Summary for Subcatchment PR-1-BLDG: Building

Runoff = 459 cfs@ 12.09 hrs, Volume= 0.380 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
1.070 98 Roofs, HSG B

1.070 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-BLDG: Building

Hydrograph
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Runoff =

Summary for Subcatchment PR-1-DA: Drainage Area 1

6.06 cfs @ 12.09 hrs, Volume=

0.441 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
1.000 74  >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C
1.941 83 Weighted Average
1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-1-DA: Drainage Area 1
Hydrograph
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Runoff =

Summary for Subcatchment PR-2-Bldg: Building

574 cfs @ 12.09 hrs, Volume= 0.475 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C
1.337 98 Weighted Average
1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-Bldg: Building
Hydrograph
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Runoff =

Summary for Subcatchment PR-2-DA: Drainage Area 2

9.72cfs@ 12.09 hrs, Volume= 0.708 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B
3.016 84 Weighted Average
1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-DA: Drainage Area 2
Hydrograph
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Runoff

Summary for Subcatchment PR-3-BLDG: Building

3.42cfs@ 12.09 hrs, Volume=

0.283 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.796 98 Roofs, HSG C
0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-BLDG: Building
Hydrograph
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 2.29cfs@ 12.09 hrs, Volume= 0.167 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph
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Summary for Subcatchment PR-3-DA: Drainage Area 3

Runoff 0.56cfs @ 12.10 hrs, Volume=

0.042 af, Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 5-Year Rainfall=4.50"

Area (ac) CN Description
0.050 74  >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C
0.286 71 Weighted Average
0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-DA: Drainage Area 3
Hydrograph
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 2.64" for 5-Year event
Inflow = 124 cfs @ 12.09 hrs, Volume= 0.090 af

Outflow = 0.67cfs @ 12.25 hrs, Volume= 0.090 af, Atten=46%, Lag= 9.8 min
Primary = 0.67 cfs@ 12.25 hrs, Volume= 0.090 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.56' @ 12.25 hrs Surf.Area= 0.045 ac Storage= 0.023 af

Plug-Flow detention time= 64.0 min calculated for 0.090 af (100% of inflow)
Center-of-Mass det. time= 64.0 min ( 884.7 - 820.7 )

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.66 cfs @ 12.25 hrs HW=225.56" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir (Weir Controls 0.56 cfs @ 0.63 fps)
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Summary for Pond Det 1: Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 3.27" for 5-Year event
Inflow = 10.65cfs @ 12.09 hrs, Volume= 0.821 af

Outflow = 573 cfs @ 12.23 hrs, Volume= 0.821 af, Atten=46%, Lag= 8.2 min
Primary = 5.73cfs @ 12.23 hrs, Volume= 0.821 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=197.08' @ 12.23 hrs Surf.Area= 0.074 ac Storage= 0.171 af

Plug-Flow detention time= 29.9 min calculated for 0.821 af (100% of inflow)
Center-of-Mass det. time= 30.2 min ( 816.5 - 786.3)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=5.70 cfs @ 12.23 hrs HW=197.07' (Free Discharge)
T 1 —culvert (Passes 5.70 cfs of 10.24 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.78 cfs @ 7.97 fps)
3=0rifice/Grate (Orifice Controls 2.92 cfs @ 3.18 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 1.05" for 5-Year event
Inflow = 12.11 cfs @ 12.09 hrs, Volume= 0.418 af

Outflow = 10.50cfs @ 12.13 hrs, Volume= 0.418 af, Atten=13%, Lag= 2.3 min
Primary = 10.50 cfs @ 12.13 hrs, Volume= 0.418 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=213.19' @ 12.13 hrs Surf.Area= 0.020 ac Storage= 0.032 af

Plug-Flow detention time= 3.0 min calculated for 0.418 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 763.9 - 760.9)

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=10.30 cfs @ 12.13 hrs HW=213.15" (Free Discharge)
T 1-culvert (Passes 10.30 cfs of 19.46 cfs potential flow)
2=0rifice/Grate (Orifice Controls 9.73 cfs @ 6.19 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 0.57 cfs @ 1.06 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 3.53" for 5-Year event
Inflow = 571 cfs@ 12.09 hrs, Volume= 0.450 af

Outflow = 559cfs @ 12.11 hrs, Volume= 0.450 af, Atten=2%, Lag= 1.1 min
Primary = 559 cfs @ 12.11 hrs, Volume= 0.450 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.62' @ 12.11 hrs Surf.Area= 0.010 ac Storage= 0.027 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.3 min ( 779.3 - 775.0)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=5.46 cfs @ 12.11 hrs HW=217.61' (Free Discharge)
=Culvert (Passes 5.46 cfs of 9.16 cfs potential flow)
EZ:Orifice/Grate (Orifice Controls 2.54 cfs @ 7.26 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 2.93 cfs @ 1.63 fps)
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 3.26" for 5-Year event
Inflow = 15.45cfs @ 12.09 hrs, Volume= 1.183 af

Outflow = 15.45cfs @ 12.09 hrs, Volume= 1.183 af, Atten= 0%, Lag= 0.0 min
Primary = 12.01 cfs @ 12.09 hrs, Volume= 0.328 af

Secondary = 3.45cfs@ 12.09 hrs, Volume= 0.855 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=217.02' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=11.70 cfs @ 12.09 hrs HW=216.96" TW=214.24' (Fixed TW Elev=214.24"
1=Culvert (Inlet Controls 11.70 cfs @ 6.62 fps)

?_condary OutFlow Max=3.41 cfs @ 12.09 hrs HW=216.96' (Free Discharge)
2=Culvert (Inlet Controls 3.41 cfs @ 9.76 fps)

Pond Sandfilter: Sandfilter
Hydrograph
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for 5-Year event

Summary for Link Pt. A: Point A

3.011 ac, 61.21% Impervious, Inflow Depth = 3.27"
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Inflow Area
Inflow

0.821 af

5.73cfs @ 12.23 hrs, Volume
573 cfs @ 12.23 hrs, Volume

0.0 min

Lag=

0%,

0.821 af, Atten

Primary

0.00-100.00 hrs, dt=0.05 hrs

Inflow, Time Span

Primary outflow

Link Pt. A: Point A

Hydrograph
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Printed 11/3/2015
0.0 min

for 5-Year event
0%, Lag

3.21"

1.273 af, Atten

1.273 af

Link Pt. B: Point B

0.00-100.00 hrs, dt= 0.05 hrs
Hydrograph

Summary for Link Pt. B: Point B

4.763 ac, 63.51% Impervious, Inflow Depth

1391 cfs@ 12.12 hrs, Volume
1391 cfs@ 12.12 hrs, Volume

Inflow, Time Span
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for 5-Year event

Summary for Link Pt.C: Point C

1.816 ac, 58.81% Impervious, Inflow Depth = 3.25"

29254 Normandy -Proposed conditions - for DEIS conype lll 24-hr 5-Year Rainfall
Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.

HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Inflow Area

25
BE
£
c mO
1S
(=] [ [ [ [ [ [
o | | | | | |
TR At E g
=
g <
S o 5
s | 2 N
=3
. | | | | |
1 | | | | | I
c = 0
5 v 8
g | © .
) | | | | | «©
— et | | | | |
I s o
AN N n | | I I | |
o O _h[ | | I | I | o
< < C \\\\\ ,\W\\\ﬂ \\\\\ [ R o =
oo Lo | | | | I I
O. 4 ,O | | | | |
o £ | = | . T C 8
LS | =S R R R o
| — | | | | |
- .. I I I I | |
)]
T L T e 87
mm o — w | | | | | | S
Dl of [ [ [ [ R [ o
33 2 x 2 | . | o | 8
= | | | | | |
WW =t S of---—- - + - === == === P e m = [ w0 E
1__ U Hy | | | | | | S =
- - o | | | | I I
g8 8 = T e aRE S e g
mm— o I I I I | |
e T T T e AR L 5
N 8 | S
& | S DR R R ?
@@ ) | | | | |
ne £ | T T T T S e
y— = | | | | |
o O A s O (S [ o
o R e Wv | | | 39
— - o
o = - o
[
11 - -
=
o -
I =
>
o
) )
S S
= ®© ]
o E E (s40) moi4
= o
SEa o



29254 Normandy -Proposed conditions - for DEIS coType Il 24-hr 10-Year Rainfall=5.00"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C. Printed 11/3/2015
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC Page 60
Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
SubcatchmentBio: Bioretention DA Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=3.08"

Tc=6.0 min CN=82 Runoff=1.45 cfs

0.105 af

Subcatchment PR-1-BLDG: Building Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=4.76"

Tc=6.0 min CN=98 Runoff=5.11 cfs

0.425 af

SubcatchmentPR-1-DA: Drainage Areal  Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=3.17"

Tc=6.0 min CN=83 Runoff=7.04 cfs

0.513 af

SubcatchmentPR-2-Bldg: Building Runoff Area=1.337 ac  100.00% Impervious Runoff Depth=4.76"

Tc=6.0 min CN=98 Runoff=6.39 cfs

0.531 af

SubcatchmentPR-2-DA: Drainage Area2  Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=3.27"

Tc=6.0 min CN=84 Runoff=11.24 cfs

0.822 af

Subcatchment PR-3-BLDG: Building Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=4.76"

Tc=6.0 min CN=98 Runoff=3.80 cfs

0.316 af

SubcatchmentPR-3-CY: Drainage Area Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=3.17"

Tc=6.0 min CN=83 Runoff=2.66 cfs

0.194 af

Subcatchment PR-3-DA: Drainage Area 3 Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=2.12"

Tc=6.0 min CN=71 Runoff=0.69 cfs

Pond Bio Basin: Bioretention Peak Elev=225.58" Storage=0.024 af Inflow=1.45 cfs
Outflow=1.00 cfs

Pond Det 1: Detention Basin Peak Elev=197.31"' Storage=0.189 af Inflow=12.15 cfs
Outflow=7.04 cfs

Pond Det 2: Detention Basin Peak Elev=213.45" Storage=0.037 af Inflow=13.95 cfs

Outflow=13.14 cfs

Pond Det 3: Underground Detention Pipe Peak Elev=217.67' Storage=0.027 af Inflow=6.46 cfs

Outflow=6.33 cfs

Pond Sandfilter: Sandfilter Peak Elev=217.45" Inflow=17.62 cfs
Primary=13.91 cfs 0.399 af Secondary=3.71 cfs 0.954 af Outflow=17.62 cfs

Link Pt. A: Point A Inflow=7.04 cfs
Primary=7.04 cfs

Link Pt. B: Point B Inflow=16.75 cfs
Primary=16.75 cfs

Link Pt.C: Point C Inflow=7.01 cfs

Primary=7.01 cfs

0.050 af

0.105 af
0.105 af

0.938 af
0.938 af

0.504 af
0.504 af

0.510 af
0.510 af

1.353 af
1.353 af

0.938 af
0.938 af

1.458 af
1.458 af

0.560 af
0.560 af
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Total Runoff Area = 9.590 ac Runoff Volume = 2.957 af Average Runoff Depth = 3.70"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Summary for Subcatchment Bio: Bioretention DA

Runoff = 1.45cfs @ 12.09 hrs, Volume= 0.105 af, Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description

0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C

0.410 82 Weighted Average

0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Bio: Bioretention DA

Hydrograph
| [Ta6cls]
f 1 Typelll 24-hr
L 10vear Rainfals.o0
| | Runoff Area=0.410 ac
+41 ||  Runoff Volume=0.105 af
t || 0 RunoffDepth=3.08’
4 Tc=60min
\ 4 . CN=82
7

o ML L L L L L e AELELEN BLELEL LA LR BLEL L B |
35 40 45 50 55 60 65 70 75 80 85 90 95 100
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Summary for Subcatchment PR-1-BLDG: Building

Runoff = 511 cfs@ 12.09 hrs, Volume= 0.425 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
1.070 98 Roofs, HSG B

1.070 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-BLDG: Building

Hydrograph
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' I 10-Year Rainfall=5.00"
o '3’"’3"’/"3"T"3’"’3"T"’3"T"3""3"Fél]’ﬁb’f’f’}&fé’ai’-’i’0’7’0’&6’
1 ~ Runoff Volume=0.425 af
€4 W  Runoff Depth=4.76"
R - Tc=6.0min
| - cN=es

"""""""""""'""'"'I""I""I""I""I"""' L L L L L L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Time (hours)



29254 Normandy -Proposed conditions - for DEIS coType Il 24-hr 10-Year Rainfall=5.00"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C. Printed 11/3/2015
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC Page 64

Summary for Subcatchment PR-1-DA: Drainage Area 1

Runoff = 7.04cfs@ 12.09 hrs, Volume= 0.513 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
1.000 74  >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C

1.941 83 Weighted Average

1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-DA: Drainage Area 1

Hydrograph
| | [7oaes]
O 4 T R iType|||24hr
A1 |l 10-Year Rainfall=5.00"
| u/4444ﬁfimif,,impfJffRfufnofffffArfefaf—;feﬂagf
1 ~ Runoff Volume=0.513 af

e W  Runoff Depth=3.17"
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Summary for Subcatchment PR-2-Bldg: Building

Runoff = 6.39cfs@ 12.09 hrs, Volume= 0.531 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description

0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C

1.337 98 Weighted Average

1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-Bldg: Building

Hydrograph

BT S A =
0 Typemashr
1] S 310YearRa|nfaII—500"
5| ¥ ~ Runoff Area=1.337 ac
't | Runoff Volume=0.531af
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Runoff

Summary for Subcatchment PR-2-DA: Drainage Area 2

11.24 cfs @ 12.09 hrs, Volume= 0.822 af, Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B
3.016 84 Weighted Average
1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-DA: Drainage Area 2
Hydrograph
B T e e e e e e e e e R '3 Runoff
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Runoff

3.80cfs@ 12.09 hrs, Volume=

Summary for Subcatchment PR-3-BLDG: Building

0.316 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description
0.796 98 Roofs, HSG C
0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-BLDG: Building
Hydrograph
S N
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 2.66cfs@ 12.09 hrs, Volume= 0.194 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph

| [286¢cts]

foa0 o Typelll24-hr

o 10vearRainfall=5.00°
Jlfl RunoffArea=0.734ac
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Summary for Subcatchment PR-3-DA: Drainage Area 3

Runoff = 0.69cfs @ 12.10 hrs, Volume=

0.050 af, Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-Year Rainfall=5.00"

Area (ac) CN Description

0.050 74 >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C

0.286 71 Weighted Average

0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-DA: Drainage Area 3

Hydrograph
oyl T
1 17 [0.69¢fs |1ty
o Typelll 24-hr
. 10-Year Rainfall=5.00" |

~ Runoff Volume=0.050 af |

Y L I R ~ Runoff Depth=212"
Bl B -~ Tc=60min
N
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 3.08" for 10-Year event
Inflow = 1.45cfs @ 12.09 hrs, Volume= 0.105 af

Outflow = 1.00cfs @ 12.20 hrs, Volume= 0.105 af, Atten=31%, Lag= 6.3 min
Primary = 1.00cfs @ 12.20 hrs, Volume= 0.105 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.58' @ 12.20 hrs Surf.Area= 0.045 ac Storage= 0.024 af

Plug-Flow detention time= 60.6 min calculated for 0.105 af (100% of inflow)
Center-of-Mass det. time= 60.6 min ( 876.9 - 816.3)

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.99 cfs @ 12.20 hrs HW=225.58" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir (Weir Controls 0.89 cfs @ 0.74 fps)
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Summary for Pond Det 1: Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 3.74" for 10-Year event
Inflow = 12.15cfs @ 12.09 hrs, Volume= 0.938 af

Outflow = 7.04cfs@ 12.21 hrs, Volume= 0.938 af, Atten=42%, Lag= 7.5 min
Primary = 7.04 cfs @ 12.21 hrs, Volume= 0.938 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=197.31' @ 12.21 hrs Surf.Area= 0.077 ac Storage= 0.189 af

Plug-Flow detention time= 28.6 min calculated for 0.938 af (100% of inflow)
Center-of-Mass det. time= 28.9 min ( 812.7 - 783.8)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=6.98 cfs @ 12.21 hrs HW=197.30' (Free Discharge)
T 1 —culvert (Passes 6.98 cfs of 10.73 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.90 cfs @ 8.29 fps)
3=0rifice/Grate (Orifice Controls 4.09 cfs @ 3.57 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 1.27" for 10-Year event
Inflow = 13.95cfs @ 12.09 hrs, Volume= 0.504 af

Outflow = 13.14cfs @ 12.12 hrs, Volume= 0.504 af, Atten=6%, Lag= 1.7 min
Primary = 13.14 cfs @ 12.12 hrs, Volume= 0.504 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=213.45' @ 12.12 hrs Surf.Area= 0.022 ac Storage= 0.037 af

Plug-Flow detention time= 3.3 min calculated for 0.504 af (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 761.2 - 758.3)

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=12.63 cfs @ 12.12 hrs HW=213.38"' (Free Discharge)
T 1-culvert (Passes 12.63 cfs of 20.28 cfs potential flow)
2=0rifice/Grate (Orifice Controls 10.38 cfs @ 6.61 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 2.26 cfs @ 1.68 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 4.00" for 10-Year event
Inflow = 6.46 cfs @ 12.09 hrs, Volume= 0.510 af

Outflow = 6.33cfs@ 12.10 hrs, Volume= 0.510 af, Atten= 2%, Lag= 0.5 min
Primary = 6.33cfs @ 12.10 hrs, Volume= 0.510 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.67' @ 12.10 hrs Surf.Area= 0.010 ac Storage= 0.027 af

Plug-Flow detention time= 4.8 min calculated for 0.509 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 777.2-772.9)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=6.27 cfs @ 12.10 hrs HW=217.67' (Free Discharge)
=Culvert (Passes 6.27 cfs of 9.31 cfs potential flow)
EZ:Orifice/Grate (Orifice Controls 2.57 cfs @ 7.36 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 3.70 cfs @ 1.76 fps)
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 3.73" for 10-Year event
Inflow = 17.62 cfs @ 12.09 hrs, Volume= 1.353 af

Outflow = 17.62cfs @ 12.09 hrs, Volume= 1.353 af, Atten= 0%, Lag= 0.0 min
Primary = 1391 cfs @ 12.09 hrs, Volume= 0.399 af

Secondary = 3.71cfs@ 12.09 hrs, Volume= 0.954 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=217.45' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=13.55 cfs @ 12.09 hrs HW=217.37' TW=214.24' (Fixed TW Elev=214.24"
1=Culvert (Inlet Controls 13.55 cfs @ 7.67 fps)

econdary OutFlow Max=3.66 cfs @ 12.09 hrs HW=217.37" (Free Discharge)
2=Culvert (Inlet Controls 3.66 cfs @ 10.50 fps)

Pond Sandfilter: Sandfilter
Hydrograph
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0.0 min

Lag

for 10-Year event
0%,

0.938 af
0.938 af, Atten

0.00-100.00 hrs, dt=0.05 hrs
Link Pt. A: Point A

Summary for Link Pt. A: Point A

3.011 ac, 61.21% Impervious, Inflow Depth = 3.74"

7.04 cfs @ 12.21 hrs, Volume
7.04cfs@ 12.21 hrs, Volume

Inflow, Time Span
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Summary for Link Pt. B: Point B

for 10-Year event

4.763 ac, 63.51% Impervious, Inflow Depth = 3.67"

Inflow Area
Inflow

1.458 af

16.75cfs @ 12.12 hrs, Volume

0.0 min

0%, Lag

= 1.458 af, Atten

16.75cfs @ 12.12 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. B: Point B

Hydrograph

18
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(s$0) mol4
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for 10-Year event

Summary for Link Pt.C: Point C

1.816 ac, 58.81% Impervious, Inflow Depth = 3.70"
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
SubcatchmentBio: Bioretention DA Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=3.99"

Tc=6.0 min CN=82 Runoff=1.86 cfs

0.136 af

Subcatchment PR-1-BLDG: Building Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=5.76"

Tc=6.0 min CN=98 Runoff=6.14 cfs

0.514 af

SubcatchmentPR-1-DA: Drainage Areal  Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=4.09"

Tc=6.0 min CN=83 Runoff=9.00 cfs

0.662 af

Subcatchment PR-2-Bldg: Building Runoff Area=1.337 ac 100.00% Impervious Runoff Depth=5.76"

Tc=6.0 min CN=98 Runoff=7.68 cfs

0.642 af

SubcatchmentPR-2-DA: Drainage Area2  Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=4.20"

Tc=6.0 min CN=84 Runoff=14.30 cfs

1.055 af

Subcatchment PR-3-BLDG: Building Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=5.76"

Tc=6.0 min CN=98 Runoff=4.57 cfs

0.382 af

SubcatchmentPR-3-CY: Drainage Area Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=4.09"

Tc=6.0 min CN=83 Runoff=3.40 cfs

0.250 af

Subcatchment PR-3-DA: Drainage Area 3 Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=2.90"

Tc=6.0 min CN=71 Runoff=0.95 cfs

Pond Bio Basin: Bioretention Peak Elev=225.61" Storage=0.026 af Inflow=1.86 cfs
Outflow=1.68 cfs

Pond Det 1: Detention Basin Peak Elev=197.78' Storage=0.226 af Inflow=15.14 cfs
Outflow=8.91 cfs

Pond Det 2: Detention Basin Peak Elev=213.78"' Storage=0.045 af Inflow=19.10 cfs

Outflow=18.23 cfs

Pond Det 3: Underground Detention Pipe Peak Elev=217.77' Storage=0.028 af Inflow=7.97 cfs

Outflow=7.82 cfs

Pond Sandfilter: Sandfilter Peak Elev=218.50" Inflow=21.97 cfs
Primary=17.68 cfs 0.550 af Secondary=4.29 cfs 1.147 af Outflow=21.97 cfs

Link Pt. A: Point A Inflow=8.91 cfs
Primary=8.91 cfs

Link Pt. B: Point B Inflow=22.43 cfs
Primary=22.43 cfs

Link Pt.C: Point C Inflow=8.77 cfs

Primary=8.77 cfs

0.069 af

0.136 af
0.136 af

1.176 af
1.176 af

0.686 af
0.687 af

0.632 af
0.632 af

1.697 af
1.697 af

1.176 af
1.176 af

1.834 af
1.834 af

0.701 af
0.701 af
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Total Runoff Area = 9.590 ac Runoff Volume = 3.710 af Average Runoff Depth = 4.64"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Summary for Subcatchment Bio: Bioretention DA

Runoff = 1.86cfs @ 12.09 hrs, Volume= 0.136 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description

0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C

0.410 82 Weighted Average

0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Bio: Bioretention DA

Hydrograph

2 | [L86cs]
f 0 Typelll24-hr
L  25YearRainfall=6.00"
'l Runoff Area=0.410 ac
| ~ Runoff Volume=0.136 af

cll f  RunoffDepth=399"

% Te=60min
\ 4  CN=8
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Runoff

Summary for Subcatchment PR-1-BLDG: Building

6.14 cfs @ 12.09 hrs, Volume=

0.514 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
1.070 98 Roofs, HSG B
1.070 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-1-BLDG: Building
Hydrograph
|| e | e
41 0 L :TypellIZ -hr
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Summary for Subcatchment PR-1-DA: Drainage Area 1

Runoff = 9.00cfs@ 12.09 hrs, Volume= 0.662 af, Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
1.000 74  >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C

1.941 83 Weighted Average

1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-DA: Drainage Area 1

Hydrograph
1009y
11T jmimimimi”imimimifﬁimiwijypgujg;{imﬁ
<1 ||  25Year Rainfall=6.00"
A1 K RunoffArea=1.94lac
4| || ~ Runoff Volume=0.662 af
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Summary for Subcatchment PR-2-Bldg: Building

Runoff = 7.68cfs@ 12.09 hrs, Volume=

0.642 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C
1.337 98 Weighted Average
1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-Bldg: Building
Hydrograph
() — ] [ORumR
8_:f'17.680fslllllllllllllll
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Summary for Subcatchment PR-2-DA: Drainage Area 2

Runoff = 14.30 cfs @ 12.09 hrs, Volume= 1.055 af, Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B

3.016 84 Weighted Average

1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-DA: Drainage Area 2
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Runoff

Summary for Subcatchment PR-3-BLDG: Building

= 457 cfs @ 12.09 hrs, Volume= 0.382 af, Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.796 98 Roofs, HSG C
0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-BLDG: Building
Hydrograph
= | =
| o :TypellI24hr
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 3.40cfs@ 12.09 hrs, Volume= 0.250 af, Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph
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P.C.

Summary for Subcatchment PR-3-DA: Drainage Area 3

Runoff = 0.95cfs @ 12.09 hrs, Volume= 0.069 af, Dept

h= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=6.00"

Area (ac) CN Description
0.050 74 >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C
0.286 71 Weighted Average
0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-DA: Drainage Area 3

Hydrograph
o | [095ets]
0 Typem24hr
l 25YearRainfall=6.00°
| ~ Runoff Area=0.286 ac
.| @ | Runoff Volume=0.069 af
S 1l @B RunoffDepth=2.90"
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 3.99" for 25-Year event
Inflow = 1.86cfs @ 12.09 hrs, Volume= 0.136 af

Outflow = 1.68cfs @ 12.14 hrs, Volume= 0.136 af, Atten=10%, Lag= 2.9 min
Primary = 1.68cfs @ 12.14 hrs, Volume= 0.136 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.61' @ 12.14 hrs Surf.Area= 0.046 ac Storage= 0.026 af

Plug-Flow detention time= 55.2 min calculated for 0.136 af (100% of inflow)
Center-of-Mass det. time= 55.2 min ( 864.1 - 808.9)

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=1.63 cfs @ 12.14 hrs HW=225.61" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir (Weir Controls 1.53 cfs @ 0.88 fps)
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Pond Bio Basin: Bioretention
Hydrograph
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[ Surface
[ Storage

Printed 11/3/2015

Surface/Horizontal/Wetted Area (acres)

Pond Bio Basin: Bioretention
Stage-Area-Storage
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Summary for Pond Det 1: Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 4.69" for 25-Year event
Inflow = 15.14 cfs @ 12.09 hrs, Volume= 1.176 af

Outflow = 891cfs@ 12.21 hrs, Volume= 1.176 af, Atten=41%, Lag= 7.2 min
Primary = 891 cfs@ 12.21 hrs, Volume= 1.176 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=197.78' @ 12.21 hrs Surf.Area= 0.082 ac Storage= 0.226 af

Plug-Flow detention time= 26.8 min calculated for 1.175 af (100% of inflow)
Center-of-Mass det. time= 27.1 min ( 806.6 - 779.5)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=8.87 cfs @ 12.21 hrs HW=197.77' (Free Discharge)
T 1 —culvert (Passes 8.87 cfs of 11.68 cfs potential flow)
2=0rifice/Grate (Orifice Controls 3.12 cfs @ 8.93 fps)
3=0rifice/Grate (Orifice Controls 5.76 cfs @ 4.69 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 1.73" for 25-Year event
Inflow = 19.10cfs @ 12.10 hrs, Volume= 0.686 af

Outflow = 18.23 cfs @ 12.11 hrs, Volume= 0.687 af, Atten=5%, Lag= 1.1 min
Primary = 18.23 cfs @ 12.11 hrs, Volume= 0.687 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=213.78' @ 12.12 hrs Surf.Area= 0.024 ac Storage= 0.045 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.6 min ( 757.0 - 754.4)

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=17.56 cfs @ 12.11 hrs HW=213.74' (Free Discharge)
T 1-culvert (Passes 17.56 cfs of 21.49 cfs potential flow)
2=0rifice/Grate (Orifice Controls 11.31 cfs @ 7.20 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 6.25 cfs @ 2.42 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



=6.00"

29254 Normandy -Proposed conditions - for DEIS coType Il 24-hr 25-Year Rainfall

Printed 11/3/2015

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.

HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Page 104

Pond Det 2: Detention Basin

Hydrograph

| | | | | |

| | | | | |

| | | | | |
| | | | | | | | | | | | | | | |
| | | a, 7 | | | | | | | | | | | | | |
| | | | | | 5 | | | | | | | | | | | |
|| J\ﬂgf\gﬂ\ I e I O AN EE R
| | | | | | n— | | | | | | | | | | | |
| | ,6, 1 | | | | | | | | | | | |
\,\L\‘T‘?\,\ — \H\L\f\,\\‘\#\T\,\\,\Jf\.\\,\\,\
ooy ,2, [P T T e O S R S B B
| | | | | I | ‘ ' | | | | | | | | | | | |
s S
o> e
| | | | [ | ,e | | | | | | | | | | | |
ARyt B = i el et s ety Sl it et By Nl it Bl
| | | | | | | | | | | | | | | | | | |
T L T T
| | ,A, | | ,r | | | | | | | | | | | |
| | | | | | ,O | | | | | | | | | | | |
|| L\F\WL\ An“\_ T R R A )
| | | | ) | | | | | | | | | | | | |
| | | | I | S | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
J\4\ﬂ\ﬁy\ﬁrﬂjwJ\J\ﬂ\ﬂJ\A\ﬂwﬂgw4\ﬂJ\J\
| | ,f, | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | |
| l\#\n,\xﬁ\f\,\l\l\f\,\i\#\T\,\\,\#\T\,\\,\
| | | — | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
i | | | N
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
T U T B I T N B IR B N
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
T - T - T T I3 T 1T T 0 1T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
-4 -4+ -4 -+ - A -4 -+ - d =4 = == == 4+ = == =
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
T B I T N I B N
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
[ e N E A B
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
--+t-+-+-1-+t+-+--—-4-+--4-4 -t —-1—-—1—-—+ - —l-—-
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| L 0L L1 L ____1_L___
| r—ab | | | | | | | | | | | | | | | |
I OH 0
| S
[ OoOfNo
e
| S " " A
| w 2\Jf\T\T\,\L\f\,\\‘\#\T\,\\,\Jf\.\\,\\,\
| 8 | | | | | | | | | | | | | | | |
| 1 | | | | | | | | | | | | | | | |
——— S S S S S S S

O OO O INTTMNAOOOOMNO IS OMAN HO
AN AN A A A A A A A A A A
(s$0) mol4

95 100

15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90

10

Time (hours)

Pond Det 2: Detention Basin

Stage-Discharge

— Broad-Crested Rectangular Weir

———re——er
|
|
|
|
|

(199)) uoners|g

~ Orifice/Grate —

o
14
Discharge (cfs)

12




6.00"

Page 105

[ Surface
[ Storage

Printed 11/3/2015

Surface/Horizontal/Wetted Area (acres)

Pond Det 2: Detention Basin
Stage-Area-Storage

29254 Normandy -Proposed conditions - for DEIS coType Il 24-hr 25-Year Rainfall
Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.

HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Storage (acre-feet)

<
=
o | | | |
© I I I I
oy ol _____\______
oY - e S====== F====== F======
% | | | |
™ I I I I
of - A= T~ F--- -
o I I I I
ST A
sS4 --- (e ——— i e [
S I I I
N I I I
[ IN\ - - - 1o L __
g | | | |
°r N N [ TR IR
81 O NN
: i [ i
o I I I
X | I I I
N
ot I - N1~ T-—--——- r------
ol [\ U N
% | | |
s+ - - - - N\ - - T b=
S I | I I
< I I I I
o
e I | | |
I I I I I
N
N I I I I
o [ - A
o I I I I
[V [t \' T~ F--- -
o4 - St \ il - - - F----—-
o I I
* | ) |
ot --—-—--- ———==- N + N - - - - F-—-===
ol 4 . N
Q I | | |
\\\\\\\\ [ L \--L______
o
S I | I |
s I I I I
~ I | | !
=y it i . N N ——
o I I I I
~
o I I I |
= [ AT T-——~- - r- N~ "
o I I | I
— I I I
O.IHHHHHHH,HHHHHH”.HHHHHH ‘HHHHH'HHHHH -
o | | | | 3
© I I I I m
s+ [P 4o __ I Lo ol
: I | I |
W \\\\\\\ - = [ +- - —— k== S
sy N 3
< | i [ i n
m I I I I =
S I I I | S
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 2
=] I T T 9
ol [ B D
m I I I I O
o4 - ----- ——— == 4= +t-—— - N - - - ,
S I I I I
I I I I
) e —————————————— ,/ ““““““
I T T T T
© n < ™ o~
- — ) A —
o~ N o~ o~ N

(199)) uoneas|q

211



29254 Normandy -Proposed conditions - for DEIS coType Il 24-hr 25-Year Rainfall=6.00"
Prepared by VHB Engineering, Surveying and Landscape Architecture P.C. Printed 11/3/2015
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC Page 106

Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 4.96" for 25-Year event
Inflow = 7.97 cfs@ 12.09 hrs, Volume= 0.632 af

Outflow = 7.82cfs@ 12.10 hrs, Volume= 0.632 af, Atten=2%, Lag= 0.4 min
Primary = 7.82cfs@ 12.10 hrs, Volume= 0.632 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.77' @ 12.09 hrs Surf.Area= 0.010 ac Storage= 0.028 af

Plug-Flow detention time= 4.6 min calculated for 0.632 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 773.4 - 769.3)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=7.72 cfs @ 12.10 hrs HW=217.77" (Free Discharge)
=Culvert (Passes 7.72 cfs of 9.54 cfs potential flow)
EZ:Orifice/Grate (Orifice Controls 2.62 cfs @ 7.51 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 5.10 cfs @ 1.97 fps)
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Pond Det 3: Underground Detention Pipe
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 4.68" for 25-Year event
Inflow = 21.97 cfs @ 12.09 hrs, Volume= 1.697 af

Outflow = 2197 cfs @ 12.09 hrs, Volume= 1.697 af, Atten= 0%, Lag= 0.0 min
Primary = 17.68 cfs @ 12.09 hrs, Volume= 0.550 af

Secondary = 4.29cfs @ 12.09 hrs, Volume= 1.147 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=218.50' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=17.22 cfs @ 12.09 hrs HW=218.37" TW=214.24' (Fixed TW Elev=214.24"
1=Culvert (Inlet Controls 17.22 cfs @ 9.75 fps)

?_condary OutFlow Max=4.22 cfs @ 12.09 hrs HW=218.37" (Free Discharge)
2=Culvert (Inlet Controls 4.22 cfs @ 12.10 fps)

Pond Sandfilter: Sandfilter
Hydrograph
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for 25-Year event

Summary for Link Pt. A: Point A

3.011 ac, 61.21% Impervious, Inflow Depth = 4.69"
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Inflow Area
Inflow

1.176 af

891 cfs@ 12.21 hrs, Volume
891cfs@ 12.21 hrs, Volume

0.0 min

Lag=

0%,

1.176 af, Atten

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. A: Point A
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Summary for Link Pt. B: Point B

for 25-Year event

4.763 ac, 63.51% Impervious, Inflow Depth = 4.62"
= 1.834 af

2243 cfs @ 12.11 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 1.834 af, Atten

2243 cfs @ 12.11 hrs, Volume

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. B: Point B

Hydrograph
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for 25-Year event

Summary for Link Pt.C: Point C

1.816 ac, 58.81% Impervious, Inflow Depth = 4.63"
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentBio: Bioretention DA

Subcatchment PR-1-BLDG: Building

SubcatchmentPR-1-DA: Drainage Area 1

Subcatchment PR-2-Bldg: Building

Subcatchment PR-2-DA: Drainage Area 2

Subcatchment PR-3-BLDG: Building

SubcatchmentPR-3-CY: Drainage Area

Subcatchment PR-3-DA: Drainage Area 3

Pond Bio Basin: Bioretention

Pond Det 1: Detention Basin

Pond Det 2: Detention Basin

Pond Det 3: Underground Detention Pipe

Pond Sandfilter: Sandfilter

Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=5.39"
Tc=6.0 min  CN=82 Runoff=2.48 cfs 0.184 af

Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=7.26"
Tc=6.0 min CN=98 Runoff=7.69 cfs 0.647 af

Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=5.50"
Tc=6.0 min CN=83 Runoff=11.96 cfs 0.890 af

Runoff Area=1.337 ac 100.00% Impervious Runoff Depth=7.26"
Tc=6.0 min CN=98 Runoff=9.61 cfs 0.809 af

Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=5.62"
Tc=6.0 min CN=84 Runoff=18.89 cfs 1.412 af

Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=7.26"
Tc=6.0 min CN=98 Runoff=5.72 cfs 0.482 af

Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=5.50"
Tc=6.0 min  CN=83 Runoff=4.52 cfs 0.336 af

Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=4.15"
Tc=6.0 min CN=71 Runoff=1.36 cfs 0.099 af

Peak Elev=225.64" Storage=0.027 af Inflow=2.48 cfs 0.184 af
Outflow=2.40 cfs 0.184 af

Peak Elev=198.50" Storage=0.289 af Inflow=19.65 cfs 1.537 af
Outflow=11.08 cfs 1.537 af

Peak Elev=214.24" Storage=0.057 af Inflow=25.39 cfs 0.983 af
Outflow=23.30 cfs 0.982 af

Peak Elev=217.93" Storage=0.030 af Inflow=10.24 cfs 0.818 af
Outflow=9.95 cfs 0.818 af

Peak Elev=221.00" Inflow=28.50 cfs 2.221 af

Primary=23.06 cfs 0.799 af Secondary=5.43 cfs 1.422 af Outflow=28.50 cfs 2.221 af

Link Pt. A: Point A

Link Pt. B: Point B

Link Pt.C: Point C

Inflow=11.08 cfs 1.537 af
Primary=11.08 cfs 1.537 af

Inflow=28.52 cfs 2.404 af
Primary=28.52 cfs 2.404 af

Inflow=11.31 cfs 0.917 af
Primary=11.31 cfs 0.917 af
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Total Runoff Area = 9.590 ac Runoff Volume = 4.859 af Average Runoff Depth = 6.08"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Summary for Subcatchment Bio: Bioretention DA

Runoff = 248 cfs @ 12.09 hrs, Volume= 0.184 af, Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description

0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C

0.410 82 Weighted Average

0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Bio: Bioretention DA

Hydrograph
| [248¢5]
0 Typelll24-hr
| 100vearRainfall=750"
11 ]  Runoff Area=0.410 ac
| ~ Runoff Volume=0.184 af
el M RunoffDepth=5.39
sy Tc=60min
0w cn=s2
2
N
0 f T T T T 1 T T f e T 1
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Runoff

7.69cfs@ 12.09 hrs, Volume=

Summary for Subcatchment PR-1-BLDG: Building

0.647 af, Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
1.070 98 Roofs, HSG B
1.070 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-1-BLDG: Building
Hydrograph
1| T ,1,,,:,,4,,;,,,:,,,1,,,:,,4,,;,,:,,,L”L,,Type 111 24-h
7 ‘100 Year Ramfall-? 50"
65/”3’"’3’”/"3"T"3’"’3"T"’3"T"}""3"Fél]ﬁb’f’f’}&fé’ai’-’i’O?’O’éb"
Al || Runoff Volume=0647 af
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Summary for Subcatchment PR-1-DA: Drainage Area 1

Runoff = 11.96 cfs @ 12.09 hrs, Volume= 0.890 af, Depth= 5.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
1.000 74  >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C

1.941 83 Weighted Average

1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-DA: Drainage Area 1
Hydrograph

R

Flow (cfs)
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Summary for Subcatchment PR-2-Bldg: Building

Runoff = 9.61cfs@ 12.09 hrs, Volume= 0.809 af, Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description

0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C

1.337 98 Weighted Average

1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-Bldg: Building
Hydrograph

I I N [ S S S E{unoﬁ,Dept,h,J, 26"
~ Tc=6.0min
~ CN=98
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Summary for Subcatchment PR-2-DA: Drainage Area 2

Runoff = 18.89cfs @ 12.09 hrs, Volume= 1.412 af, Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B

3.016 84 Weighted Average

1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-DA: Drainage Area 2

Hydrograph
a T
o] | [1889cfs] S —
e I N ::3:::3:::3::::3:::3::::3:::3::::;:::;:::3::::;::I::T)zpe,[ljz,éthr::
A1t 100-Year Rainfall=7.50"
s | ¥  Runoff Area=3.016 ac -
Al [ Runoff Volume=1412af
€9 ¥ Runoff Depth=5.62"
gyl W Tc=60min
4  CN=84
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Runoff

Summary for Subcatchment PR-3-BLDG: Building

572 cfs @ 12.09 hrs, Volume= 0.482 af, Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description
0.796 98 Roofs, HSG C
0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-BLDG: Building
Hydrograph
S el
"1 - Typeli24hr
41 ||  100-Year Rainfall=7.50"
Il ¥ RunoffArea=0.796 ac
S ~ Runoff Volume=0.482 af
g },},,,,ﬁ,,,/,,i,,,},,,},,,,i,,,i,,,,§,,,},,,i,,,,3,,,‘,Rungtt,De,‘p,th,,7,,26,",,
&l Tc=60min
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 452 cfs@ 12.09 hrs, Volume= 0.336 af, Depth= 5.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph
1| @2,
0 Typelll24hr
41 |  100-YearRainfall=7.50"
'l ¥l RunoffArea=0.734 ac
Il Il RunoffVolume=0.336 af
B Runoff Depth=5.50
sl w0 Tc=60min
MnNe o
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Summary for Subcatchment PR-3-DA: Drainage Area 3

Runoff = 1.36 cfs @ 12.09 hrs, Volume=

0.099 af, Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-Year Rainfall=7.50"

Area (ac) CN Description

0.050 74 >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C

0.286 71 Weighted Average

0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-DA: Drainage Area 3

Hydrograph

| [136cts|
e Typelll24-hr

' {|  100-Year Rainfall=7.50"
jm;m/4,,,3,,,j_q,”;,,,;,,,3”,;4,,RunoﬂArea-o286ac,

11 ~ Runoff Volume=0.099 af
el d -~ Runoff De‘pth 4.15"
gl f . Tc=6.0min
ii?iiiiiiiiiiiiiiiCN:?l
IOEEE T T S S N S A B R

Time (hours)
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 5.39" for 100-Year event
Inflow = 248 cfs @ 12.09 hrs, Volume= 0.184 af

Outflow = 240cfs@ 12.11 hrs, Volume= 0.184 af, Atten= 3%, Lag= 1.4 min
Primary = 240 cfs @ 12.11 hrs, Volume= 0.184 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.64' @ 12.11 hrs Surf.Area= 0.046 ac Storage= 0.027 af

Plug-Flow detention time= 49.0 min calculated for 0.184 af (100% of inflow)
Center-of-Mass det. time= 49.0 min ( 849.4 - 800.5)

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.33 cfs @ 12.11 hrs HW=225.64" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir (Weir Controls 2.23 cfs @ 1.00 fps)
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Summary for Pond Det 1: Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 6.13" for 100-Year event
Inflow = 19.65cfs @ 12.09 hrs, Volume= 1.537 af

Outflow = 11.08 cfs @ 12.22 hrs, Volume= 1.537 af, Atten= 44%, Lag= 7.6 min
Primary = 11.08 cfs @ 12.22 hrs, Volume= 1.537 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=198.50' @ 12.22 hrs Surf.Area= 0.091 ac Storage= 0.289 af

Plug-Flow detention time= 25.5 min calculated for 1.536 af (100% of inflow)
Center-of-Mass det. time= 25.6 min ( 800.0 - 774.4)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=11.03 cfs @ 12.22 hrs HW=198.48" (Free Discharge)
T 1 —culvert (Passes 11.03 cfs of 12.98 cfs potential flow)

2=0rifice/Grate (Orifice Controls 3.42 cfs @ 9.81 fps)

3=0rifice/Grate (Orifice Controls 7.61 cfs @ 6.20 fps)

4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond Det 1: Detention Basin

Stage-Area-Storage

[ Surface
[ Storage

Surface/Horizontal/Wetted Area (acres)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 2.48" for 100-Year event
Inflow = 25.39cfs @ 12.09 hrs, Volume= 0.983 af

Outflow = 23.30cfs @ 12.12 hrs, Volume= 0.982 af, Atten=8%, Lag= 1.9 min
Primary = 23.30cfs @ 12.12 hrs, Volume= 0.982 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=214.24' @ 12.12 hrs Surf.Area= 0.028 ac Storage= 0.057 af

Plug-Flow detention time= 2.8 min calculated for 0.982 af (100% of inflow)
Center-of-Mass det. time= 2.5 min ( 753.1 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=22.95 cfs @ 12.12 hrs HW=214.19" (Free Discharge)
T 1-culvert (Inlet Controls 22.95 cfs @ 7.31 fps)
2=0rifice/Grate (Passes < 12.42 cfs potential flow)
3=Broad-Crested Rectangular Weir (Passes < 14.07 cfs potential flow)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 6.42" for 100-Year event
Inflow = 10.24 cfs @ 12.09 hrs, Volume= 0.818 af

Outflow = 9.95cfs @ 12.09 hrs, Volume= 0.818 af, Atten= 3%, Lag= 0.3 min
Primary = 9.95cfs @ 12.09 hrs, Volume= 0.818 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.93' @ 12.09 hrs Surf.Area= 0.009 ac Storage= 0.030 af

Plug-Flow detention time= 4.1 min calculated for 0.818 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 768.8 - 765.0)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=9.89 cfs @ 12.09 hrs HW=217.92' (Free Discharge)
=Culvert (Inlet Controls 9.89 cfs @ 5.60 fps)
EZ:Orifice/Grate (Passes < 2.70 cfs potential flow)
3=Broad-Crested Rectangular Weir (Passes < 7.57 cfs potential flow)
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 6.12" for 100-Year event
Inflow = 28.50cfs @ 12.09 hrs, Volume= 2.221 af

Outflow = 28.50cfs @ 12.09 hrs, Volume= 2.221 af, Atten=0%, Lag= 0.0 min
Primary = 23.06 cfs @ 12.09 hrs, Volume= 0.799 af

Secondary = 543 cfs @ 12.09 hrs, Volume= 1.422 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=221.00' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=22.48 cfs @ 12.09 hrs HW=220.70" TW=214.24' (Fixed TW Elev=214.24")
1=Culvert (Outlet Controls 22.48 cfs @ 12.72 fps)

?_condary OutFlow Max=5.31 cfs @ 12.09 hrs HW=220.72" (Free Discharge)
2=Culvert (Inlet Controls 5.31 cfs @ 15.21 fps)

Pond Sandfilter: Sandfilter
Hydrograph
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0.0 min

Lag

for 100-Year event
0%,

1.537 af, Atten

1.537 af

0.00-100.00 hrs, dt=0.05 hrs
Link Pt. A: Point A
Hydrograph

Summary for Link Pt. A: Point A

3.011 ac, 61.21% Impervious, Inflow Depth = 6.13"
11.08 cfs @ 12.22 hrs, Volume
11.08 cfs @ 12.22 hrs, Volume
Inflow, Time Span
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0.0 min

for 100-Year event
0%, Lag

6.06"

2.404 af, Atten

2.404 af

Link Pt. B: Point B

0.00-100.00 hrs, dt= 0.05 hrs
Hydrograph

Summary for Link Pt. B: Point B

4.763 ac, 63.51% Impervious, Inflow Depth

28.52cfs @ 12.11 hrs, Volume
2852 cfs @ 12.11 hrs, Volume

Inflow, Time Span

29254 Normandy -Proposed conditions - for DEIS c Type Il 24-hr 100-Year Rainfall
Prepared by VHB Engineering, Surveying and Landscape Architecture P.C.

HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC

Inflow Area
Primary outflow

Inflow
Primary

h

95 100

15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Time (hours)

10

30
281"
26

(s$0) mol4



7.50"

Page 140

Printed 11/3/2015
0.0 min

Lag

for 100-Year event
0%,

0.917 af, Atten

0.917 af

0.00-100.00 hrs, dt=0.05 hrs
Link Pt.C: Point C
Hydrograph

Summary for Link Pt.C: Point C

1.816 ac, 58.81% Impervious, Inflow Depth = 6.06"
11.31cfs@ 12.09 hrs, Volume
11.31cfs@ 12.09 hrs, Volume
Inflow, Time Span
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Time span=0.00-100.00 hrs, dt=0.05 hrs, 2001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentBio: Bioretention DA

Subcatchment PR-1-BLDG: Building

SubcatchmentPR-1-DA: Drainage Area 1

Subcatchment PR-2-Bldg: Building

Subcatchment PR-2-DA: Drainage Area 2

Subcatchment PR-3-BLDG: Building

SubcatchmentPR-3-CY: Drainage Area

Subcatchment PR-3-DA: Drainage Area 3

Pond Bio Basin: Bioretention

Pond Det 1: Detention Basin

Pond Det 2: Detention Basin

Pond Det 3: Underground Detention Pipe

Pond Sandfilter: Sandfilter

Runoff Area=0.410 ac 32.20% Impervious Runoff Depth=1.38"
Tc=6.0 min  CN=82 Runoff=0.65 cfs 0.047 af

Runoff Area=1.070 ac 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=98 Runoff=3.04 cfs 0.247 af

Runoff Area=1.941 ac 39.82% Impervious Runoff Depth=1.45"
Tc=6.0 min  CN=83 Runoff=3.22 cfs 0.234 af

Runoff Area=1.337 ac 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=98 Runoff=3.80 cfs 0.308 af

Runoff Area=3.016 ac 51.59% Impervious Runoff Depth=1.52"
Tc=6.0 min  CN=84 Runoff=5.25 cfs 0.381 af

Runoff Area=0.796 ac 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=98 Runoff=2.26 cfs 0.184 af

Runoff Area=0.734 ac 37.06% Impervious Runoff Depth=1.45"
Tc=6.0 min  CN=83 Runoff=1.22 cfs 0.088 af

Runoff Area=0.286 ac 0.00% Impervious Runoff Depth=0.76"
Tc=6.0 min CN=71 Runoff=0.22 cfs 0.018 af

Peak Elev=225.36" Storage=0.014 af Inflow=0.65 cfs 0.047 af
Outflow=0.10 cfs 0.047 af

Peak Elev=196.19" Storage=0.110 af Inflow=6.25 cfs 0.481 af
Outflow=2.29 cfs 0.481 af

Peak Elev=212.09"' Storage=0.013 af Inflow=6.34 cfs 0.184 af
Outflow=5.80 cfs 0.184 af

Peak Elev=217.26" Storage=0.023 af Inflow=3.47 cfs 0.272 af
Outflow=2.33 cfs 0.272 af

Peak Elev=216.11" Inflow=9.04 cfs 0.690 af

Primary=6.24 cfs 0.137 af Secondary=2.80 cfs 0.552 af Outflow=9.04 cfs 0.690 af

Link Pt. A: Point A

Link Pt. B: Point B

Link Pt.C: Point C

Inflow=2.29 cfs 0.481 af
Primary=2.29 cfs 0.481 af

Inflow=8.58 cfs 0.737 af
Primary=8.58 cfs 0.737 af

Inflow=2.52 cfs 0.290 af
Primary=2.52 cfs 0.290 af
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Total Runoff Area = 9.590 ac Runoff Volume = 1.508 af Average Runoff Depth = 1.89"
38.10% Pervious =3.654ac  61.90% Impervious = 5.936 ac
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Runoff

Summary for Subcatchment Bio: Bioretention DA

0.65cfs@ 12.10 hrs, Volume= 0.047 af, Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
0.278 74 >75% Grass cover, Good, HSG C
0.132 98 Paved parking, HSG C
0.410 82 Weighted Average
0.278 67.80% Pervious Area
0.132 32.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment Bio: Bioretention DA
Hydrograph
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Summary for Subcatchment PR-1-BLDG: Building

Runoff = 3.04cfs@ 12.09 hrs, Volume= 0.247 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
1.070 98 Roofs, HSG B

1.070 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-BLDG: Building

Hydrograph

| Boaets]
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Summary for Subcatchment PR-1-DA: Drainage Area 1

Runoff = 3.22cfs@ 12.09 hrs, Volume= 0.234 af, Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
1.000 74  >75% Grass cover, Good, HSG C
0.773 98 Paved parking, HSG C
0.168 70 Woods, Good, HSG C

1.941 83 Weighted Average

1.168 60.18% Pervious Area
0.773 39.82% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-1-DA: Drainage Area 1

Hydrograph
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3'_' Towh 3 |ndhe$ Ralnfall43 OO"
| W Runoff Area=1.941 ac
.~ Runoff Volume=0.234 af
1M RunoffDepih-ias
S S Tc=e0min
z l | | | | | | | | | | | | | | l | —
T l I 4 | | | | | | | | | | | | | | QN—§3
l WV | | | | | | | | | | | | | | | |
T A
o s '35 40 45 50 55 60 65 70 75 80 8 90 95 100

Time (hours)



29254 Normandy -Proposed conditions - for DType lll 24-hr Town -3 inches Rainfall=3.00"

Prepared by VHB Engineering, Surveying and Landscape Architecture P.C. Printed 11/3/2015
HydroCAD® 10.00 s/n 01038 © 2013 HydroCAD Software Solutions LLC Page 146

Summary for Subcatchment PR-2-Bldg: Building

Runoff = 3.80cfs@ 12.09 hrs, Volume= 0.308 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description

0.025 98 Roofs, HSG B
1.312 98 Roofs, HSG C

1.337 98 Weighted Average

1.337 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-2-Bldg: Building

Hydrograph
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Summary for Subcatchment PR-2-DA: Drainage Area 2

Runoff = 525cfs @ 12.09 hrs, Volume=

0.381 af, Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
0.495 61 >75% Grass cover, Good, HSG B
0.790 74 >75% Grass cover, Good, HSG C
1.556 98 Paved parking, HSG C
0.126 70 Woods, Good, HSG C
0.049 55 Woods, Good, HSG B
3.016 84 Weighted Average
1.460 48.41% Pervious Area
1.556 51.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-2-DA: Drainage Area 2
Hydrograph
{1 B Runoff
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Summary for Subcatchment PR-3-BLDG: Building

Runoff = 226 cfs@ 12.09 hrs, Volume= 0.184 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
0.796 98 Roofs, HSG C

0.796 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-BLDG: Building

Hydrograph

| [226c5]
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Summary for Subcatchment PR-3-CY: Drainage Area Courtyard

Runoff = 1.22cfs @ 12.09 hrs, Volume= 0.088 af, Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description

0.462 74 >75% Grass cover, Good, HSG C
0.272 98 Paved parking, HSG C

0.734 83 Weighted Average

0.462 62.94% Pervious Area
0.272 37.06% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment PR-3-CY: Drainage Area Courtyard

Hydrograph
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Runoff =

Summary for Subcatchment PR-3-DA: Drainage Area 3

0.22cfs@ 12.10 hrs, Volume= 0.018 af, Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Type Il 24-hr Town -3 inches Rainfall=3.00"

Area (ac) CN Description
0.050 74  >75% Grass cover, Good, HSG C
0.236 70 Woods, Good, HSG C
0.286 71 Weighted Average
0.286 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment PR-3-DA: Drainage Area 3
Hydrograph
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Summary for Pond Bio Basin: Bioretention

Inflow Area = 0.410 ac, 32.20% Impervious, Inflow Depth = 1.38" for Town -3 inches event
Inflow = 0.65cfs@ 12.10 hrs, Volume= 0.047 af

Outflow = 0.10cfs @ 11.80 hrs, Volume= 0.047 af, Atten=85%, Lag= 0.0 min
Primary = 0.10cfs @ 11.80 hrs, Volume= 0.047 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=225.36' @ 12.65 hrs Surf.Area= 0.043 ac Storage= 0.014 af

Plug-Flow detention time= 45.8 min calculated for 0.047 af (100% of inflow)
Center-of-Mass det. time= 45.7 min ( 885.2 - 839.4)

Volume Invert Avail.Storage Storage Description
#1 225.00' 0.070 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
225.00 0.038 0.000 0.000
226.00 0.051 0.044 0.044
226.50 0.051 0.025 0.070
Device Routing Invert Outlet Devices
#1  Primary 225.00" 0.10 cfs Exfiltration at all elevations
#2  Primary 225.50' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.10 cfs @ 11.80 hrs HW=225.02" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.10 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 1. Detention Basin

Inflow Area = 3.011 ac, 61.21% Impervious, Inflow Depth = 1.92" for Town -3 inches event
Inflow = 6.25cfs @ 12.09 hrs, Volume= 0.481 af

Outflow = 2.29cfs@ 12.37 hrs, Volume= 0.481 af, Atten=63%, Lag= 16.5 min
Primary = 2.29cfs @ 12.37 hrs, Volume= 0.481 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=196.19' @ 12.37 hrs Surf.Area= 0.062 ac Storage= 0.110 af

Plug-Flow detention time= 34.3 min calculated for 0.481 af (100% of inflow)
Center-of-Mass det. time= 34.5 min ( 830.4 - 795.9)

Volume Invert Avail.Storage Storage Description
#1 194.00' 0.440 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

194.00 0.040 0.000 0.000
195.00 0.049 0.044 0.044
196.00 0.060 0.054 0.099
197.00 0.073 0.066 0.166
198.00 0.085 0.079 0.244
199.00 0.098 0.091 0.336
200.00 0.110 0.104 0.440

Device Routing Invert Outlet Devices
#1  Primary 194.00° 18.0" Round Culvert

L=60.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 194.00' / 192.00' S=0.0333 '/ Cc= 0.900
n=0.013, Flow Area= 1.77 sf

#2  Device 1 194.00° 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 196.20' 15.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 198.75" 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.29 cfs @ 12.37 hrs HW=196.18" (Free Discharge)
T 1 —culvert (Passes 2.29 cfs of 8.04 cfs potential flow)

2=0rifice/Grate (Orifice Controls 2.29 cfs @ 6.55 fps)

3=0rifice/Grate ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 2: Detention Basin

Inflow Area = 4.763 ac, 63.51% Impervious, Inflow Depth = 0.46" for Town -3 inches event
Inflow = 6.34cfs @ 12.09 hrs, Volume= 0.184 af

Outflow = 580cfs @ 12.11 hrs, Volume= 0.184 af, Atten=9%, Lag= 1.4 min
Primary = 5.80cfs @ 12.11 hrs, Volume= 0.184 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=212.09' @ 12.11 hrs Surf.Area= 0.014 ac Storage= 0.013 af

Plug-Flow detention time= 3.5 min calculated for 0.184 af (100% of inflow)
Center-of-Mass det. time= 3.5 min ( 771.1 - 767.6)

Volume Invert Avail.Storage Storage Description
#1 211.00' 0.116 af Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

211.00 0.009 0.000 0.000
212.00 0.014 0.012 0.012
213.00 0.019 0.016 0.028
214.00 0.026 0.022 0.050
215.00 0.033 0.029 0.080
216.00 0.040 0.036 0.116

Device Routing Invert Outlet Devices
#1  Primary 209.50" 24.0" Round Culvert

L= 65.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 209.50' / 205.00' S=0.0692 /' Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

#2  Device 1 211.00" 12.0" Vert. Orifice/Grate X 2.00 C=0.600

#3  Device 1 213.00" 3.5'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

#4  Device 1 215.00' 16.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=5.65 cfs @ 12.11 hrs HW=212.06" (Free Discharge)
T 1-culvert (Passes 5.65 cfs of 14.91 cfs potential flow)
2=0rifice/Grate (Orifice Controls 5.65 cfs @ 3.60 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond Det 3: Underground Detention Pipe

Inflow Area = 1.530 ac, 69.80% Impervious, Inflow Depth = 2.13" for Town -3 inches event
Inflow = 3.47 cfs@ 12.09 hrs, Volume= 0.272 af

Outflow = 2.33cfs@ 12.18 hrs, Volume= 0.272 af, Atten=33%, Lag= 5.5 min
Primary = 2.33cfs@ 12.18 hrs, Volume= 0.272 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt=0.05 hrs/ 2
Peak Elev=217.26' @ 12.18 hrs Surf.Area= 0.012 ac Storage= 0.023 af

Plug-Flow detention time= 4.9 min calculated for 0.272 af (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 787.9 - 783.2)

Volume Invert Avail.Storage Storage Description
#1 215.00' 0.033 af 42.0" Round Pipe Storage x 2
L=75.0'
Device Routing Invert Outlet Devices
#1  Primary 215.00' 18.0" Round Culvert

L= 36.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 215.00' / 214.50' S=0.0139'/* Cc=0.900
n= 0.013, Flow Area= 1.77 sf

#2 Device 1 215.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 217.25" 5.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.32 cfs @ 12.18 hrs HW=217.24' (Free Discharge)
=Culvert (Passes 2.32 cfs of 8.19 cfs potential flow)
EZ:Orifice/Grate (Orifice Controls 2.32 cfs @ 6.65 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond Det 3: Underground Detention Pipe

Stage-Area-Storage
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Summary for Pond Sandfilter: Sandfilter

Inflow Area = 4.353 ac, 66.46% Impervious, Inflow Depth = 1.90" for Town -3 inches event
Inflow = 9.04 cfs@ 12.09 hrs, Volume= 0.690 af

Outflow = 9.04 cfs@ 12.09 hrs, Volume= 0.690 af, Atten= 0%, Lag= 0.0 min
Primary = 6.24 cfs @ 12.09 hrs, Volume= 0.137 af

Secondary = 2.80cfs@ 12.09 hrs, Volume= 0.552 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Peak Elev=216.11' @ 12.09 hrs
Flood Elev= 221.00'

Device Routing Invert Outlet Devices

#1  Primary 215.00' 18.0" Round Culvert
L=88.0'" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 215.00' / 212.00' S=0.0341'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 214.00' 8.0" Round Culvert
L=9.0' RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 214.00' / 213.80' S=0.0222 '/* Cc= 0.900
n=0.012, Flow Area= 0.35 sf

Primary OutFlow Max=6.07 cfs @ 12.09 hrs HW=216.09' TW=214.24' (Fixed TW Elev=214.24"
1=Culvert (Inlet Controls 6.07 cfs @ 4.43 fps)

econdary OutFlow Max=2.78 cfs @ 12.09 hrs HW=216.08" (Free Discharge)
2=Culvert (Inlet Controls 2.78 cfs @ 7.97 fps)

Pond Sandfilter: Sandfilter
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Pond Sandfilter: Sandfilter
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Pond Sandfilter: Sandfilter
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Summary for Link Pt. A: Point A

for Town -3 inches event

Inflow Area
Inflow

3.011 ac, 61.21% Impervious, Inflow Depth = 1.92"

2.29cfs @ 12.37 hrs, Volume
2.29cfs@ 12.37 hrs, Volume

0.481 af

0.0 min

Lag=

0%,

0.481 af, Atten

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt. A: Point A

Hydrograph
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Summary for Link Pt.C: Point C

for Town -3 inches event

1.816 ac, 58.81% Impervious, Inflow Depth = 1.92"

252 cfs@ 12.17 hrs, Volume
252cfs@ 12.17 hrs, Volume

Inflow Area
Inflow

0.290 af

0.0 min

Lag=

0%,

0.290 af, Atten

Primary

Inflow, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs

Primary outflow

Link Pt.C: Point C
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