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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11 /2 /2020

Hyd. No. 67
PDA-G
Hydrograph type = Combine Peak discharge = 1.969 cfs
Storm frequency = 100 yrs Time to peak = 727 min
Time interval = 1 min Hyd. volume = 5,548 cuft
Inflow hyds. = 63, 65 Contrib. drain. area = 0.300 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 69
PDA-H-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 17.82 cfs
Storm frequency = 100 yrs Time to peak = 727 min
Time interval = 1 min Hyd. volume = 49,140 cuft
Drainage area = 3.430 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 7.51in Distribution = Custom

Storm duration R:\Hydroflow Standards\NJ Re§iwapp@dadtr Distribution\MOAA_C_1 min.cds
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Precipitation Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020

Hyd. No. 69
PDA-H-PERVIOUS

1 min
Custom

100 yrs Time interval
7.5100 in Distribution
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 70
PDA-H-IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 83.33 cfs
Storm frequency = 100 yrs Time to peak = 727 min
Time interval = 1 min Hyd. volume = 274,889 cuft
Drainage area = 10.100 ac Curve number = 98
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =751in Distribution = Custom

Storm duration R:\Hydroflow Standards\NJ Re§tapdadtdt Distributior\M8&AA_C 1 min.cds
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Precipitation Report 2
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 70

PDA-H-IMPERVIOUS

Storm Frequency = 100 yrs Time interval = 1 min

Total precip. = 7.5100 in Distribution = Custom

Storm duration R:\Hydroflow Standards\NJ Region Rainfall Distribution\NOAA_C_1 min.cds

Incremental Rainfall Precipitation
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020

Hyd. No. 71

PDA-H

Hydrograph type = Combine Peak discharge = 101.15cfs

Storm frequency = 100 yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 324,029 cuft

Inflow hyds. = 69,70 Contrib. drain. area = 13.530 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020

Hyd. No. 73
SWM-H

0.000 cfs
1459 min

0 cuft
599.63 ft
164,586 cuft

Reservoir Peak discharge
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1 min Hyd. volume
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Hydrograph type
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 75
PDA-I
Hydrograph type = SCS Runoff Peak discharge = 0.064 cfs
Storm frequency = 100 yrs Time to peak = 733 min
Time interval = 1min Hyd. volume = 556 cuft
Drainage area = 0.260 ac Curve number = 34
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 751in Distribution = Custom

Storm duration R:\Hydroflow Standards\NJ Re§imapRdadal Distribution\M8&AA C_1 min.cds
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Precipitation Report 43
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 75

PDA-I

Storm Frequency = 100 yrs - Time interval = 1 min

Total precip. = 7.5100in Distribution = Custom

Storm duration R:\Hydroflow Standards\NJ Region Rainfall Distribution\NOAA_C_1 min.cds

Incremental Rainfall Precipitation
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STORM SEWER SIZING CALCULATIONS

QLP



AR I N I Bh B BN B BN SN BN BN WS BN BE B BE BN =
Hydraflow Storm Sewers Extension for Autodesk® Civil 3D® Plan
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Project File: SWM Pipe Sizing.stm Number of lines: 41 Date: 11/2/2020

Storm Sewers v2021.00
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MyReport reeet

Line | Inlet | Drng | !nlet i Runoff | Total | Line | Line | n-val | Capac | Gnd/Rim | Gnd/Rim HGL HGL Line
No. ID Area | Time | Inlet | Coeff |Runoff| Size | Slope | Pipe Full El Up El Dn Up Dn No.

(ac) | (min) |(infhr)|  (C) | (cfs) | (in) | (%) (cfs) Y (ft) (ft) (ft)

1 D2 | 153 | 10.0 | 5.79 0.99 | 41.69 36 | 0.50 | 0.013 | 46.98 605.48 601.33 | 600.73 | 600.10

-

2 D3] 203 | 10.0 | 579 0.99 | 35.71 36 | 0.50 | 0.013 | 47.21 606.66 605.48 | 601.38 | 600.85 2
3 D-é 054 | 100 | 579 0.99 | 29.89 30| 1.64 | 0.013 | 52.44 609.02 606.66 | 606.77 j | 602.13 3
4 D7 116 | 100 579 0.99 | 27.39 24 | 135 | 0.012 | 28.50 611.29 609.02 | 609.14j | 606.77 4
5 D-8| 145 | 100 | 579 0.89 | 21.57 24| 135 0.013 | 26.30 613.80 611.29 | 611.57j | 609.14 5
6 D9 | 081§ 10.0 [ 579 0.89 | 14.15 24 | 135 0.013 | 26.30 615.98 613.80 | 614.29j | 611.57 6
7| D10 | 172 100 | 579 098 | 9.85 18 [ 0.75 | 0.012 9.84 617.06 61598 | 61571 | 614.29 7
8 D4 | 007 | 100 | 579 098 | 247 16 | 1.76 | 0.012 9.28 609.85 606.66 | 605.09j | 602.13 8
9 D5 | 038 | 10.0| 579 099 | 218 15 | 1.50 | 0.012 8.58 609.88 609.85 | 606.94 | 605.09 9
10| D11 | 008 | 100 | 579 098 | 0.6 15 | 0.50 | 0.012 4.96 607.20 606.66 | 602.13 | 602.13 10
11| B21{ 079 ] 100 | 579 0.99 | 42.60 36 | 079 | 0.013 | 59.14 602.27 600.25 | 600.44 | 599.89 11
12| B-23 | 261 | 10.0 | 579 0.99 | 37.33 33 | 077 | 0.013 | 46.29 602.73 602.27 | 601.08j | 600.44 12
13| B25 | 0.62 | 10.0 | 579 0.99 | 27.63 30 | 0.71 | 0.013 | 34.56 603.70 602.73 | 602.19j | 601.08 13

14| B28 | 087 | 10.0 | 5.79 099 | 4.98 27 | 0.60 | 0.013 | 23.98 604.82 603,70 | 602.30j | 602.19 14
15| B26 | 258 | 100 | 579 0.99 | 14.78 24| 0.81 | 0.013 | 20.33 605.01 603.70 | 603.88) | 602.19 15
16 | B27 | 1.22 | 100 | 579 0.99 | 6.99 18 | 0.50 | 0.013 7.42 603.97 603.70 | 6€03.12 | 602.19 16
17| B24 | 017 | 10.0] 579 099 | 097 15 | 1.53 | 0.013 7.99 606.99 602.73 | 604.33) | 601.08 17
18 | B-22 | 0.41 | 10.0 [ 579 099 | 235 15| 0.77 | 0.013 5.67 602.80 602.27 | 600.63 | 600.44 18
19 B-2 | 0.00 0.0 | 0.00 000 | 7.97 18 | 0.50 | 0.013 7.44 602.860 598.98 | 599.63 | 599.09 19
20 B3| 1.17 | 10.0 | 579 0.99 | 8.05 18 | 0.50 | 0.013 7.46 601.54 602.60 | 600.59 | 599.95 20
21 B4 | 056 100 | 5.79 099 | 294 15 ( 0.50 | 0.013 4.56 603.13 601.54 | 601.25 | 600.76 21
22 B-5| 007 | 100 | 579 099 | 040 15 [ 0.50 | 0.013 4.58 604.54 603.13 | 601.29 | 601.28 22

23 B-7] 015 | 10.0 | 579 099 | 3.29 24 ) 051 | 0.013 | 16.16 602.26 600.25 | 598.86 | 598.63 23

Project File: SWM Pipe Sizing.stm Number of lines: 41 Date: 11/2/2020

NOTES: Intensity = 51.01 / (Inlet time + 9.00) * 0.74 -- Return period = 25 Yrs.; ** Critical depth

Storm Sewers
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Line | Inlet | Drng | Inlet i Runoff | Total | Line | Line | n-val | Capac | Gnd/Rim | Gnd/Rim HGL HGL Line
No. ID | Area | Time | Inlet | Coeff |Runoff| Size | Slope | Pipe Full El Up El Dn Up Dn No.
(ac) | (min) | (inhr)| (C) (cfs) | (in) | (%) (cfs) (ft) (ft) (ft) (ft)

24 B8 | 047 | 100 | 5.79 099 | 269 15| 0.50 | 0.013 4.56 601.64 602.26 | 600.28 | 598.92 24
25 | B-18 | 0.04 | 100 | 5.79 099 | 297 151 0.50 | 0.013 4.54 602.26 598.84 | 599.11 | 598.69 25
26| B-19( 051 100 | 579 099 ( 292 15| 0.50 | 0.013 4.57 601.43 602.26 | 600.17 | 598.25 26
27 | G-2{ 0.00 0.0 | 0.00 0.99 ! 13.85 24 | 095 0.012 | 23.90 §97.81 597.99 | 596.68) | 596.34 27
28| G-3| 110 | 100 579 0.99 | 13.88 18 | 1.39 | 0.012 | 13.42 599.69 597.81 | 6597.19 | 596.68 28
20| G4 | 101 100| 579 099 | 7.84 18 | 1.056 | 0.012 | 11.65 598.74 599.69 | 597.30 | 597.19 29
30| G5| 040 | 100} 579 099 ( 228 15 | 0.50 | 0.013 4.58 604.17 598.74 | 597.59 | 597.30 30
31| A1A | 004 | 100 | 579 099 | 8.85 24 | 1.04 | 0.012 | 24.97 596.69 593.15 | 592.41 | 592.06 3
32 A-2 | 0.04 | 100 | 579 099 | 1.23 15| 0.95 | 0.012 6.80 585.70 596.69 | 6592.04 | 592.41 32
33 A3 | 004 | 10.0| 5.79 099 ] 1.10 16 | 1.10 | 0.012 7.34 595.22 595,70 | 593.12 | 592.04 33
34 A4 | 004 | 100 | 579 0.98 | 0.94 15| 1.84 | 0.012 9.48 596.00 596.22 | 593.80j { 593.12 34
35 A-5) 004 100 | 579 099 | 0.78 16 | 219 | 0.012 | 10.36 597.25 596.00 | 595.07j | 593.80 35
36 A6 004! 100 | 579 0.99 | 0.62 16| 219 | 0.012 | 10.36 598.60 597.25 | 596.39j | 595.07 36
37 A-7 | 008 | 100 579 0.99 | 0.46 15| 220 | 0.012 | 10.39 599.96 598.60 | 597.71) | 596.39 37
38 | AB| 172 | 100 | 579 0.99 | 9.85 15 | 1.02 | 0.013 6.53 596.57 596.69 | 6592.94 | 592.60 38
39 A8 | 0.00 00| 0.00 0.00 | 9.61 24| 070 | 0.012 | 20.52 602.36 593.03 | 592.49 | 592.11 39
40 | A11 | 081 100 | 579 099 464 16| 1.03 | 0.012 7.12 597.05 602.36 | 594.65 | 593.00 40

41| A10 | 091 | 100 | 579 0.9 [ 521 18 | 1.85 | 0.012 | 1547 601.42 602.36 | 593.14) | 692.49 41

Project File: SWM Pipe Sizing.stm Number of lines: 41 Date: 11/2/2020

NOTES: Intensity = 51.01 / (Inlet time + 9.00) * 0.74 -~ Return period = 25 Yrs. ; ** Critical depth

Storm Sewers
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" . - Page 1
Hydraulic Grade Line Computations .
Line |Size Q ’ Downstream Len Upstream Check JL Minor
coeff |loss
Invert |HGL Depth (Area |Vel Vel EGL Sf Invert HGL Depth |Area (Vel Vel EGL Sf Ave |Enrgy
elev elev head |[elev elev elev head | elev Sf loss
(in) {cfs) (ft) (ft) (ft) (saft) |(ft's) [(ft) ] (%) |(fY) (ft) (ft) (ft) (saft) |(fs) |(ft) () (%) (%) |(ft) (K) (ft)

1 36 41.69 | 598.00 |600.10 | 210 |529 |7.88 |0.97 |601.07 ]0.557 |96.736{59848 | 600.73 | 225 | 568 |7.34 |0.84 |601.57 |0.471 |0.514 |0.497 {0.15 | 0.13

2 36 35.71 | 598.48 |600.85 | 2.37 |4.84 (595 |055 |601.40 |0.307 |189.59}1599.43 | 601.38 | 1.95* |4.86 |7.35 |[0.84 |602.22 |0.503 |0.405 |0.767 (0.89 [ 0.75
3 30 29.89 [599.43 160213 | 250 |3.92 ([6.09 |0.58 |60270 |0.531 [335.112604.91 |606.77j|1.86™|3.92 |762 |0.90 |607.68 |0.649 |0.590 |n/a 0.60 n/a
4 24 27.39 | 604.91 |606.77 | 1 .8§ 3.00 {899 [1.30 |608.07 |0.000 |178.174607.32 | €09.14j|1.82™|3.00 (9.14 |1.30 |610.43 |0.000 | 0.000 | n/a 0.15 | 0.19
5 24 21.57 | 607.32 |609.14 | 1.82 |2.79 |7.20 |0.93 [610.07 |0.000 | 191.586609.91 |611.57j|1.66™|279 [7.74 |0.93 |612.50 |0.000 (0.000 | n/a 0.15 n/a
6 24 1415 (60991 |611.57 | 166 |226 |508 |061 |61218 |0.000 |224.128612.94 | 614.29j1.35"|226 (6.25 |0.61 |(614.90 |0.000 | 0.000 | n/a 0.35 n/a
7 18 9.85 |612.94 |614.29 135 |1.53 |5.87 |0.54 |614.83 |0.659 |208.66]1614.50 | 615.71 | 1.21**| 153 (644 ]0.64 |616.36 |0.769 | 0.714 | 1.490 | 1.00 0.64
8 15 247 59943 |602.13 1.25 (062 |2.01 [0.06 |602.19 |0.124 |286.094604.46 |605.09j)0.63**|062 [3.99 (025 |605.34 |0.489 |0.307 |n/a 1.00 0.25
9 15 218 160446 |605.09 | 063 |0.57 [3.52 |0.23 60532 |0.000 |125.77y606.35 |606.94j]0.59**|0.57 |3.83 [0.23 [607.17 [0.000 |0.000 |n/a 1.00 n/a

10 15 046 [59943 (60213 | 1.25 |1.23 [0.37 |0.00 [602.13 [0.004 |195.18 g600.41 602.13 | 125 |1.23 [0.37 |0.00 |602.14 }|0.004 | 0.004 |0.008 |1.00 0.00
1 36 42,60 |598.00 [599.89 | 1.89 |469 |9.08 |[0.99 |600.88 |0.000 |40.661|598.32 | 600.44 |2.12**|535 [7.96 |[0.99 {60143 |0.000 (0.000 |n/a 1.00 n/a

12 33 37.33 |598.32 |600.44 | 212 471 (758 |0.98 |601.42 |0.000 |95.278| 599.05 |601.08j|2.03*"|4.71 |7.93 |0.98 [602.06 |0.000 |0.000 [n/a 1.00 | 0.98
13 30 27.63 |599.05 |601.08 | 2.03 |3.76 |6.47 |0.84 ([601.92 {[0.000 |190.161600.40 | 602.19j|1.79™ |3.76 |7.34 |0.84 |603.03 |0.000 |0.000 |n/a 1.00 n/a

14 27 498 |600.40 [60219 | 1.79 [1.18 |1.47 |0.28 |602.47 |0.000 |190.138601.54 |602.30j[0.76™ | 1.18 |4.23 |0.28 |602.58 |0.000 |{0.000 | n/a 1.00 0.28
15 24 14.78 [ 600.40 |602.19 1.79 (232 |498 [0.63 |602.82 |0.000 |259.878602.50 |603.88j1.38™ 232 (6.37 |0.63 |[604.52 |(0.000 |0.000 (n/a 1.00 | 0.63
16 18 6.99 |600.40 |602.19 | 1.50 |1.77 [3.96 |[0.24 |602.43 |0.443 |210.037601.45 | 603.12 | 1.60 |1.77 [3.95 |0.24 |603.36 |0.443 | 0.443 | 0.930 | 1.00 0.24
17 15 097 |599.30 [601.08 [ 125 |0.32 (0.79 |0.01 |601.09 |0.023 (303.400603.94 |604.33j(0.39"|0.32 [3.01 |0.14 |604.47 |0.524 | 0.273 |n/a 1.00 n/a

18 15 235 |598.57 (60044 | 1.25 [1.23 [1.91 |[0.06 |600.50 |0.132 | 145.468599.69 | 600.63 | 0.94 (098 [2.38 |0.09 {600.71 |0.160 |0.146 | 0.213 | 1.00 0.09
19 18 7.97 |598.00 |599.09 | 1.09* |1.38 578 |0.52 |599.61 |0.743 |[59.831|598.30 | 599.63 | 1.33 |165 (4.82 |0.36 |599.99 |0.515 [0.628 |0.376 |0.88 0.32
20 18 8.05 |598.30 |599.95 | 1.50 [1.77 |4.55 |0.32 |600.27 |0.587 |109.12§598.85 | 600.59 | 1.50 |1.77 [4.55 |[0.32 |600.91 |0.587 |0.587 | 0.641 | 0.55 0.18
21 15 294 |598.85 |600.76 125 [1.23 [2.39 |[0.09 [600.85 |0.207 |254.52p600.12 | 601.25 | 1.13 [1.17 |252 |0.10 |601.35 |0.182 |0.194 (0.495 |0.32 | 0.03

22 15 0.40 |600.12 |601.28 | 1.16 {1.19 |[0.34 |0.00 |601.28 |0.003 |119.495600.72 | 601.29 | 0.57 10.54 |0.74 |0.01 |601.30 }0.022 |0.012 |0.015 (1.00 | 0.01

Project File: SWM Pipe Sizing.stm Number of lines: 41 Run Date: 11/2/2020

Notes: * depth assumed; ** Critical depth.; j-Line contains hyd. jump ; c=cir e=ellip b=box

Storm Sewers v2021.00
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Hydraulic Grade Line Computations

Line |Size Q Downstream Len Upstream Check JL Minor
coeff [loss
Invert HGL Depth |Area |Vel Vel EGL Sf Invert HGL Depth |Area |{Vel Vel EGL Sf Ave Enrgy
elev elev head |elev elev elev head | elev Sf loss 3
(in) (cfs) [{ft) () (ft) {sqft) |(fts) |(ft) (ft) (%) () (ft) {ft) (ft) (saft) |((fus) |(ft) (ft) (%) (%) |(fE) (K) ()

23 24 3.29 [598.00 |59863 | 0.63 |0.85 |3.88 |0.23 |598.86 |0.000 |45.068|598.23 | 598.86 [ 0.63**|0.85 |3.85 }0.23 |599.09 |0.000 | 0.000 |n/a 0.83 | 0.19
24 15 269 [598.23 |598.92 {069 |0.70 |3.87 |0.23 [599.15 |0.499 |272.799599.59 | 600.28 | 0.69 [0.70 |[3.86 (0.23 |600.51 |0.496 |0.497 | 1.357 {1.00 | 0.23
25 15 297 |598.00 |59869 |[0.69* |0.70 |4.26 |0.28 |598.97 |0.603 |68.673|598.34 | 599.11 | 0.77 (0.80 |3.73 |0.22 |599.33 |[0.429 {0516 [0.354 {065 | 0.14
26 15 292 |598.34 |599.25 | 0.91 |0.69 |3.04 |0.14 |599.40 [0.262 (227.136599.48 | 600.17 [ 0.69* (069 |4.23 |0.28 |600.44 |0.600 | 0.431 | n/a 1.00 | 0.28
27 24 13.85 [595.00 |596.34 | 1.34 (224 |6.19 |0.60 |596.94 |0.000 |35.735/595.34 | 596.68j(1.34™|224 |6.20 (0.60 |597.28 |0.000 | 0.000 |n/a 0.61 na

28 18 13.88 |595.34 |596.68 | 1.34 |1.66 |(8.34 |1.04 |597.72 |0.000 |33.782| 595.81 697.19 | 1.38**}1.70 |8.17 |1.04 |598.23 |0.000 {0.000 | n/a 0.57 | 0.59
29 18 7.84 |595.79 (597.19 | 1.40 |1.37 |4.57 |0.51 ([597.70 |0.000 |41.035(596.22 |597.30j(1.08**|1.37 |[574 |0.51 |597.82 |0.000 | 0.000 | n/a 0.17 | n/a

30 15 229 |596.55 |597.30 | 0.75 |0.59 |2.96 |0.14 |597.44 |0.274 [85.558|596.98 | 597.59 |{0.61**{0.59 |3.87 |0.23 [597.82 |[0.555 (0.414 (0.355 |1.00 | 0.23
31 24 8.86 |591.00 |59206 | 1.06 {169 |524 |043 |592.49 |(0.000 |33.696|591.35 | 592.41 {1.06" | 1.69 [523 (043 |592.84 (0.000 (0.000 |n/a 1.00 | 0.43
32 15 123 |591.35 (59241 1.06 (0.38 |1.11 [0.16 |592.57 |[0.000 |26.421|591.60 | 592.04 |0.44*|0.38 |3.22 {0.16 |592.20 |0.000 | 0.000 | n/a 023 | n/a

33 15 1.10 59160 |592.04 | 0.44 |0.35 |288 (0.15 |592.19 |0.000 {100.880592.71 |593.12j(0.41**|0.35 |3.11 |0.15 |593.27 |0.000 | 0.000 | n/a 0.15 | 0.02
34 156 094 (59271 |593.12 | 0.41 031 (265 |0.14 |583.26 |0.000 | 38.648)593.42 | 593.80j(0.38*(0.31 [2.97 (0.14 [593.94 |0.000 | 0.000 |n/a 0.15 | 0.02
35 15 0.78 (593.42 |593.80 | 0.38 (028 |248 |0.12 |593.92 |0.000 |59.263|594.72 |[59507j(0.35™ (028 [282 [0.12 |595.19 |0.000 | 0.000 |n/a 0.15 | n/a

36 15 062 |594.72 |59507 | 0.35 1023 225 |0.11 [595.17 |0.000 |61.976)596.08 |596.39j(0.31**(0.23 |[266 [0.11 [596.50 |0.000 | 0.000 |n/a 0.156 | 0.02
37 15 046 |596.08 159639 | 0.31 [0.19 |1.95 |0.09 [596.48 |0.000 |62.156|597.45 |597.71j(0.26**[0.19 |[244 [0.09 {597.81 |0.000 | 0.000 |n/a 1.00 | 0.09
38 15 9.85 |(591.35 |592.60 | 1.25* |1.23 |8.03 |1.00 |593.60 |2.329 |14.658/591.50 | 592.94 | 1.25 |1.23 |8.03 |1.00 |593.94 |2.328 |2.328 | 0.341 | 1.00 1.00
39 24 9.61 1591.00 |592.11 141 11.79 |5637 [045 (59256 |(0.000 |54.179]|591.38 |59249j(1.11*|1.79 |538 |0.45 }592.94 |0.000 | 0.000 |n/a 0.83 | 0.37
40 15 464 (59226 |593.00 | 0.74* (0.75 {6.18 |0.40 |593.40 |0.000 | 146.927593.78 | 594.65 | 0.87**|0.91 |507 |040 |595.05 |0.000 | 0.000 |n/a 1.00 | 0.40
41 18 521 |591.38 |59249 | 1.11 |1.08 |3.73 |0.37 |592.85 |(0.000 |47.601|592.26 |593.14j|0.86**|1.08 [4.85 |0.37 |593.50 |0.000 | 0.000 |n/a 1.00 n/a

Project File: SWM Pipe Sizing.stm Number of lines: 41 Run Date: 11/2/2020

Notes: * depth assumed; ** Critical depth.; j-Line contains hyd. jump ; c=cir e =ellip b =box

Storm Sewers v2021.00
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. Page 1
Storm Sewer Tabulation .
Station Len |Drng Area Rnoff |AreaxC Te Rain |[Total [Cap NMel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ()] flow |full
Line |To Incr [Total incr |Total |Inlet |[Syst Size [Slope |Dn Up Dn Up Dn Up
Line
() |(ac) |(ac) KC) {min) [(min) [(inthr) [(cfs) |(cfs) |(ftfs) ((in) [(%)  |(ft) (f) (ft) (ft) ] ()

1 End (96.736|1.53 |9.77 | 0.99 [1.51 (9.67 | 100 |19.3 | 43 41.69 | 46.98 | 7.61 36 0.50 |598.00 |598.48 |[600.10 [600.73 |601.33 |605.48 | Pipe-(22)

2 1 189.591| 2.03 |8.24 | 0.99 |2.01 |8.16 100 [(18.7 | 4.4 35.71 | 47.21 | 6.65 36 | 0.50 |598.48 |599.43 |600.85 |601.38 [605.48 |606.66 | Pipe-(20)(1)

3 2 (3351121054 568 | 099 [0.53 |5.62 10.0 |123 | 6.3 29.89 | 52.44 | 6.86 30 1.64 |599.43 (604.91 [602.13 |606.77 |606.66 |609.02 |Pipe -(20)

4 3 178.1741.16 |5.14 | 099 [1.145 [5.09 | 10.0 |120 | 54 27.39 | 28.50 | 9.07 24 1.35 | 604.91 |607.32 |606.77 |609.14 |609.02 |611.20 |{Pipe-(19)(1)(1)

5 4 191.586( 1.45 [3.98 | 099 (144 |3.94 | 100 [11.5 | 55 21.57 | 26.30 | 7.47 24 1.35 1607.32 |609.91 ]609.14 |611.57 |611.29 |613.80 |Pipe-(19) (1) (1)

6 5 [224.1230.81 |253 | 099 (080 |250 | 100 |106 | 56 14.15 | 26.30 | 5.66 24 1.35 [609.91 |612.94 |611.57 |614.29 |613.80 |615.98 | Pipe-(19)(1)
7 6 [208.661[1.72 |1.72 | 089 [1.70 |1.70 | 100 [10.0 | 58 9.85 9.84 | 6.15 18 | 0.75 |612.94 1614.50 |614.29 [615.71 |615.98 |617.06 | Pipe-(19)
8 2 [286.094/0.07 |045 | 099 |0.07 [045 | 10.0 (112 |55 |247 9.28 | 3.00 15 1.76 |599.43 |604.46 |602.13 |605.09 |606.66 |609.85 |Pipe-(21)
9 8 125.77710.38 (038 | 0.99 |0.38 |038 | 10.0 [100 | 5.8 2.18 8.58 | 3.68 15 1.50 [604.46 |606.35 |605.09 |606.94 |609.85 |609.88 | Pipe-(23)
10 2 195.180 0.08 |0.08 | 0.99 |0.08 [0.08 | 100 (10.0 | 5.8 0.46 4.96 | 0.37 15 | 0.50 |599.43 (600.41 |(602.13 |602.13 |606.66 |607.20 | Pipe-(24)

11 End [40.661|0.79 |9.27 | 099 |0.78 |9.18 | 100 |166 | 46 |[4260 |59.14 | 8.52 36 | 0.79 [|598.00 |598.32 |599.89 |600.44 |600.25 |602.27 | Pipe - (36)(1)
12 11 [96.278({261 [8.07 | 099 |258 (799 | 100 |164 |47 |37.33 (4629} 7.76 33 | 0.77 |598.32 |599.06 |600.44 |601.08 [602.27 |602.73 | Pipe -(36)
13 12 |[190.161/ 062 |565.29 | 099 [061 (524 | 100 [125 | 53 27.63 | 34.56 | 6.90 30 | 071 59905 |600.40 |601.08 |602.19 |602.73 |603.70 | Pipe-(35)
14 13 [190.138/0.87 [0.87 | 099 |086 [0.86 | 100 |10.0 |58 |498 |23.98| 2.85 27 | 0.60 | 60040 |601.54 }602.19 |602.30 |603.70 |604.82 |Pipe-(39)
15 13 259.873‘ 258 |258 | 099 |255 |255 | 100 |10.0 | 58 14.78 | 20.33 | 5.68 24 | 0.81 |600.40 |602.50 |602.19 |603.88 |603.70 |605.01 |Pipe-(38)
16 13 2100371122 122 | 0.99 |1.21 |1.21 10.0 [10.0 | 5.8 6.99 742 | 3.95 18 | 0.50 {600.40 |601.45 |602.18 |603.12 |603.70 |603.97 |Pipe-(37)
17 12 [303.40000.17 {0.17 | 0.89 |0.17 |0.17 | 10.0 [10.0 | 5.8 0.97 7.99 | 1.90 15 | 1.53 |599.30 |603.94 |601.08 |604.33 '(602.73 |606.99 |Pipe-(41)
18 11 [145.468 0.41 | 041 | 0.99 |0.41 |0.41 100 ;100 | 58 2.35 5.67 | 2.15 15 | 0.77 |598.57 |599.69 |600.44 |600.63 |602.27 |602.80 | Pipe - (40)
19 End |59.831/0.00 [1.80 | 0.00 [0.00 [1.78 | 0.0 179 | 4.5 7.97 7.44 | 5.30 18 | 0.50 |598.00 |(598.30 |599.09 |599.63 |598.98 |602.60 | Pipe -(34)(1)
20 19 {109.121[1.17 |1.80 | 099 |1.16 |1.78 | 10.0 |17.6 | 4.5 8.05 7.46 | 4.55 18 | 0.50 |598.30 |[598.85 |599.95 |600.59 |[602.60 |601.54 |[Pipe -(34)
21 20 [254.5250.56 |0.63 | 089 |055 |0.62 | 10.0 [16.1 47 |2.94 4.56 | 2.46 15 | 0.50 |598.85 |600.12 |600.76 |601.25 |601.54 |603.13 | Pipe-(32)

22 21 [119.495 0.07 |0.07 | 0.99 |0.07 (0.07 100 |100 | 58 0.40 4.58 | 0.54 15 | 0.50 |600.12 [600.72 |601.28 |601.29 |603.13 |604.54 | Pipe -(33)

Project File: SWM Pipe Sizing.stm Number of lines: 41 Run Date: 11/2/2020

NOTES:Intensity = 51.01 / (Inlet time + 9.00) » 0.74; Return period =Yrs. 25 ; ¢ =cir e =ellip b= box

Storm Sewers v2021.00



Page 2

Storm Sewer Tabulation

Station Len |Drng Area Rnoff | AreaxC Te Rain [Total [Cap *Iel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow (full
Line |To Incr {Total Incr |Total |[Inlet |[Syst Size |Slope |Dn Up Dn Up Dn Up
Line
{ft)y |(ac) [(ac) {(C) (min) ((min) |(in/hr) ((cfs) [(cfs) [(fts) |(in) [(%)  |(ft) {tt) (ft) (f) (ft) (ft)

23 End (45.068|0.15 |0.62 | 099 [(0.15 |0.61 10.0 121 5.4 3.29 |16.16 | 3.86 24 | 0.51 [598.00 |598.23 |598.63 |598.86 |600.25 |602.26 |Pipe-(27)

24 23 PR72792047 1047 (099 |047 [047 | 10.0 |10.0 | 5.8 2.69 4.56 | 3.87 15 | 0.50 |598.23 |599.59 |598.92 |600.28 |602.26 |601.64 |Pipe -(26)

25 End |68.673|10.04 (055 | 099 |0.04 (054 | 100 {116 |55 297 4.54 | 3.99 15 | 0.50 |[598.00 |598.34 |598.69 |599.11 |[598.84 |602.26 | Pipe -(56)

26 25 27136051 (051 |[099 (050 [0.50 | 10.0 [10.0 | 5.8 2.92 4.57 | 3.64 15 | 0.50 (598.34 |599.48 |599.25 |600.17 |602.26 |601.43 | Pipe -(55)

27 End (35.735/0.00 |251 (099 (0.00 [248 [ 0.0 11.0 | 56 13.85 | 23.90 | 6.19 24 | 095 |595.00 |595.34 |596.34 |596.68 [597.99 |597.81 |Pipe-(7)

28 27 |33.78211.10 |251 | 099 |1.09 |248 | 100 [109 | 5.6 13.88 | 13.42 | 8.26 18 1.39 |595.34 |595.81 |596.68 |597.19 |597.81 |599.69 |Pipe-(6)

29 28 141.035/1.01 |1.41 | 099 |1.00 |140 | 100 |108 | 5.6 784 |1165| 5.16 18 1.05 |595.79 |596.22 |597.19 |597.30 |599.69 |598.74 | Pipe-(5)

30 29 ]85.558|040 |040 099 1040 |040 | 100 |100 | 5.8 2.29 4.58 | 3.42 15 | 0.50 |596.55 |596.98 |597.30 |597.59 |598.74 |604.17 | Pipe - (46)

31 End [33.696|0.04 [2.04 |0.99 |0.04 |2.02 10.0 (18.7 | 44 8.85 | 2497 | 523 24 | 1.04 |591.00 |591.35 |592.06 (592.41 |(593.15 |596.69 |Pipe-(3)(1)

32 31 |26.421{0.04 (028 | 099 |0.04 |0.28 100 (183 | 44 1.23 6.80 | 2.16 15 | 0.95 1591.35 [591.60 |592.41 |592.04 |596.69 |595.70 |Pipe-(3)

33 32 ([100.88000.04 (024 (099 (004 (024 | 10.0 |16.7 | 46 1.10 7.34 | 3.00 15 | 1.10 |591.60 [592.71 |592.04 |593.12 |595.70 |595.22 | Pipe-(8)(1)(1)(
34 33 ]38.648(0.04 1020 (099 [0.04 |0.20 10.0 [16.0 | 4.7 0.94 948 | 2.81 16 | 1.84 |592.71 |593.42 |593.12 |593.80 (595.22 |596.00 [Pipe-(8)(1)(1)(
35 34 |(59.263|0.04 |0.16 | 099 |[0.04 |[0.16 | 10.0 |146 | 4.9 078 1036 | 2.65 15 | 219 |593.42 |594.72 | 593.80 |595.07 |596.00 (597.25 |Pipe-(8)(1)(1)
36 35 |[61.976|0.04 |012 (099 ;004 (0.12 | 100 |128 | 5.2 062 1036 | 245 16 | 219 |594.72 |596.08 | 595.07 |596.39 [597.25 |598.60 | Pipe-(8)(1)

37 36 |62.156/0.08 |0.08 | 099 |0.08 |0.08 (100 |100 | 5.8 046 | 1039 | 2.20 15 [ 220 |596.08 |597.45 |596.39 |597.71 |598.60 |599.96 |Pipe-(8)

38 31 |14.658|1.72 |1.72 | 0989 |1.70 |1.70 | 10.0 |10.0 | 5.8 9.85 6.53 | 8.03 15 | 1.02 |591.35 |591.50 |592.60 |592.84 |596.69 |596.57 | Pipe-(57)

39 End (54.179/0.00 (1.72 | 0.00 |0.00 (1.70 | 0.0 106 | 56 9.61 | 20.52 | 5.38 24 {070 |591.00 |5691.38 |592.11 |59249 | 593.03 |602.36 |Pipe-(18)

40 39 [146.927/0.81 (081 (099 |080 |0.80 | 100 |10.0 |58 |4.64 712 | 5.62 16 1.03 |592.26 |593.78 |593.00 [594.65 |602.36 |597.05 | Pipe-(16)

4 39 |47.601|091 |0.91 | 099 |090 |080 (100 |10.0 | 5.8 5.21 16.47 | 4.29 18 1.85 |591.38 |592.26 |592.49 |593.14 |602.36 |601.42 |Pipe-(17)

Project File: SWM Pipe Sizing.stm Number of lines: 41 Run Date: 11/2/2020

NOTES:Intensity = 51.01 / (Inlet time + 9.00) # 0.74; Retumn period =Yrs. 25 ; ¢ =cir e=ellip b= box

Storm Sewers v2021.00
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WATER QUALITY STORM HYDROLOGIC ANALYSIS
AND RUNOFF QUANTITY CALCULATIONS
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Legend

Hyd. Origin

1 SCS Runoff
2 SCS Runoff
3 Combine

5 SCS Runoff
6 SCS Runoff
7 Combine

9 SCS Runoff

10 SCS Runoff
11 Combine

13 SCS Runoff
15  SCS Runoff
17  SCS Runoff
19 SCS Runoff

26 SCS Runoff P

27 Combine PDA-A

29 Reservoir SWM-A

31 SCS Runoff PDA-B1-PERVIOUS
32 SCS Runoff PDA-B1-IMPERVIOUS
33 Combine PDA-B1

35 SCS Runoff PDA-B2-PERVIOUS
36 SCS Runoff PDA-B2-IMPERVIOUS

37 Combine PDA-B2

39 Reservoir(i) INT. POND B1-B2
41 SCS Runoff PDA-B3

43 Combine PDA-B

PDA-C-PERVIOUS
PDA-C-IMPERVIOUS
PDA-C
PDA-D-PERVIOUS
PDA-D-IMPERVIOUS
PDA-D

SWM-D

PDA-E

PDA-F
PDA-G1-PERVIOUS
PDA-G1-IMPERVIOUS

45 SCS Runoff
46 SCS Runoff
47 Combine

49 SCS Runoff
50 SCS Runoff
51 Combine

53 Reservoir

55 SCS Runoff
57 SCS Runoff
59 SCS Runoff
60 SCS Runoff

61 Combine PDA-G1

63 Reservoir SWM-G1
65 SCS Runoff PDA-G2

67 Combine PDA-G

PDA-H-PERVIOUS
PDA-H-IMPERVIOUS

69 SCS Runoff
70 SCS Runoff

71 Combine PDA-H
73 Reservoir SWM-H
75 SCS Runoff PDA-I

21 SCS Runoff EDA-H 41
23  SCS Runoff EDA;’ 1517 23
25 SCSRunoff P m

75

Project: C:\Users\ejimenez\Desktop\BHT-2020-11-01\Stormwater\Hydraflow\Hydrologic CalMdatiays 1V JR020
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Hyd rog ra p h Retu n Pe r Od Rec LEdraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Hyd. {Hydrograph [inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Desctiption
(origin) 1-yr 2-yr 3-yr Syr 10-yr 25-yr 50-yr 100-yr

1 |SCS Runoff — 0.000 _— e — 0.000 ———— — 0.000 | EDA-A: PERVIOUS

2 |SCS Runoff —— 2.904 e — — 0.000 —— B 0.000 { EDA-AIIMPERVIOUS

3 [Combine 1,2 2.904 — —— —— 0.000 - —— 0.000 | EDA-A

5 |SCS Runoff - 0.000 _— —_— — 0.000 B —— 0.000 | EDA-B: PERVIOUS

6 |SCS Runoff - 3.708 | eem b e [ eeen - 0.000 e e 0.000 | EDA-B: IMPERVIOUS

7 [Combine 56 3.708 —  — — 0.000  — — 0.000 | EDA-B

9 |SCS Runoff —— 0.022 e R e 0.000 e — 0.000 | EDA-C: PERVIOUS

10 |SCS Runoff — 3.440 ————— — —— 0.000 ———— — 0.000 | EDA-C:IMPERVIOUS

11 |Combine 9, 10 3.440 il B I 0.000 — — 0.000 | EDA-C

13 |SCS Runoff — 0.965 — B — — 0.000 | — B — 0.000 | EDA-D

15 |SCS Runoff ——— 1.140 —_ —_— e 0.000 —_— — 0.000 | EDA-E

17 |SCS Runoff — 0.351 — —— — 0.000 | = | - 0.000 | EDA-F

19 |SCS Runoff — 0.087 — — —— 0.000 —— — 0.000 | EDA-G

21 |SCS Runoff —_— 0.000 — — —_— 0.000 — —_— 0.000 [ EDA-H

23 |SCS Runoff - 0.000 —— — e 0.000 [ -—-- ——— 0.000 | EDA-

25 |SCS Runoff — 0.000 e e _ 0.000 —— —_— 0.000 | PDA-A-PERVIOUS

26 |SCS Runoff _ 9.194 s —_— —_— 0.000 —_— —— 0.000 | PDA-AHMPERVIOUS

27 |Combine 25, 26 9.194 ——— — — 0000 | — | - 0.000 | PDA-A

29 |Reservoir 27 0.000 ——— —— —- | 0.000 —_— — 0.000 | SWM-A

31 [SCSRunoff | - 1.717 e — | 0.000 —— e 0.000 | PDA-B1-PERVIOUS

32 [SCS Runoff - 40.90 — — — 0.000 —_— —— 0.000 | PDA-B1-IMPERVIOUS

33 |Combine 31,32 4163 | - | e 0.000 —— R 0.000 | PDA-B1

35 |SCS Runoff —— 0.027 | - | - —_— 0.000 ———— — 0.000 | PDA-B2-PERVIOUS

36 |SCS Runoff —— 10.68 ——— B —— 0.000 —  — 0.000 | PDA-B2-IMPERVIOUS

37 |Combine 35, 36 10.68 —— e | e 0.000 —_ — 0.000 | PDA-B2

39 |Reservoir(i) 33,37 0.000 —_— B — 0.000 _ | — 0.000 | INT. POND B1-B2

41 |SCS Runoff —— 0.064 | --—--- - - — 0.000 — —_— 0.000 | PDA-B3

Proj. file: C:\Users\ejimenez\Desktop\BHT-2020-11-01\Stormwater\Hydraflow\Hydvokoday Cticl2atiaf20W Q.gpw
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Hydrograph Return Period Recap . y
draflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Hyd. {Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) ‘Description
(origin) 1yr 2-yr 3-yr Syr 10-yr 25-yr 50-yr 100-yr

43 |Combine 39, 41, 0.064 — —_— e | 0.000 | - -——- | 0.000 | PDA-B

45 |SCS Runoff — 0.326 —— — —— | 0.000 ——— —— | 0.000 | PDA-C-PERVIOUS

46 |SCS Runoff — 1.127 B _— -——- | 0.000 — —-— | 0.000 | PDA-C-IMPERVIOUS

47 |Combine 45, 46 1.401 —— el s 0.000 e — | 0.000 | PDA-C

49 |SCS Runoff — 0.578 | -—- - —_— -—— | 0.000 ———— ——- | 0.000 | PDA-D-PERVIOUS

50 |SCS Runoff — 3526 | — —_—— seee | 0.000 | e | e - | 0.000 | PDA-D-IMPERVIOUS

51 |Combine 49, 50 35.74 - —— —e | 0000 | - | e 0.000 | PDA-D

53 [Reservoir 51 0.000 —— — — | 0.000 — —— | 0.000 | SWM-D

55 SCS Runoff —— 0.379 —_— B —— | 0.000 —— -——— | 0.000 | PDA-E

57 |SCS Runoff — 0.316 —  — —— | 0.000 —_ ——— 0.000 | PDA-F

59 |SCS Runoff ——— 0.084 E — ——— -—- | 0.000 ———— — 0.000 | PDA-G1-PERVIOUS

60 [SCS Runoff — 16.67 - ——- -—— | 0000 [ -—- - | 0.000 | PDA-G1-IMPERVIOUS

61 |Combine 59, 60 156.57 ————— R —n 0.000 e -—- | 0.000 | PDA-G1

63 |[Reservoir 61 0.000 — —_— —— | 0.000 — ~——- | 0.000 | SWM-G1

65 [SCS Runoff - 0.112 e | e 0.000 —_— —_— 0.000 | PDA-G2

67 |Combine 63, 65, 0.112 —_— —— — | 0.000 —_— -—- | 0.000 | PDA-G

69 [SCS Runoff —_ 0.110 — —_— -—— | 0.000 ——— --—- | 0.000 | PDA-H-PERVIOUS

70 |SCS Runoff — 29.96 e e -—— | 0.000 —— | e 0.000 | PDA-H-IMPERVIOUS

71 |Combine 69, 70 29.96 e ——— —— | 0.000 — -—- | 0.000 | PDA-H

73 |Reservoir 71 0.000 ——  — —— | 0.000 — ] e 0.000 | SWM-H

75 [SCS Runoff ——— 0.000 e ———— —_— 0.000 | -~ - | 0.000 | PDAA

Proj. file: C:\Users\ejimenez\Desktop\BHT-2020-1 1-01\Stormwater\Hydraflow\Hydvioind sy CHIcL2atiBA20WQ.gpw
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Hyd rog ra p h S umma ry Repo rt Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Hyd. {Hydrograph (Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) {min) {cuft) (ft) {cuft)

1 |SCS Runoff 0.000 1 n/a 0 e —_ EDA - A: PERVIOUS

2 |SCS Runoff 2.904 1 74 5,483 —— — - EDA-A:IMPERVIOUS

3 |Combine 2.904 1 74 5,483 1,2 ——— — EDA-A

5 |SCS Runoff 0.000 1 n/a 0 — — ooeen EDA-B: PERVIOUS

6 |SCS Runoff 3.708 1 80 8,863 | - | e — EDA-B: IMPERVIOUS

7 |Combine 3.708 1 80 8,863 5,6 —m—eee - EDA-B

9 |SCS Runoff 0.022 1 110 31 — —_ e EDA-C: PERVIOUS

10 [SCS Runoff 3.440 1 65 4,493 —— —_— - EDA-C:IMPERVIOUS

11 |Combine 3.440 1 65 4,523 9, 10 — —_— EDA-C

13 [SCS Runoff 0.965 1 73 1,594 —_— | e — EDA-D

15 |SCS Runoff 1.140 1 75 2,024 —_— ——— — EDA-E

17 [SCS Runoff 0.351 1 71 538 | - | | e EDA-F

19 |SCS Runoff 0.087 1 107 163 — — —_— EDA-G

21 |SCS Runoff 0.000 1 n/a 0 — — -— EDA-H

23 |SCS Runoff 0.000 1 n/a 0 ——- — e EDA-I

25 |SCS Runoff 0.000 1 n/a 0 — — — PDA-A-PERVIOUS

26 [SCS Runoff 9.194 1 65 12,006 — — — PDA-A-IMPERVIOUS

27 |Combine 9.194 1 65 12,006 25, 26 — — PDA-A

29 |Reservoir 0.000 1 68 0 27 592.76 8,755 SWM-A

31 |SCS Runoff 1.717 1 69 2,574 _ —— —_— PDA-B1-PERVIOUS

32 |SCS Runoff 40.90 1 65 63,407 —_— | e — PDA-B1-IMPERVIOUS

33 |Combine 41.63 1 65 55,980 31, 32 — —_— PDA-B1

35 |SCS Runoff 0.027 1 105 59 — —— —_ PDA-B2-PERVIOUS

36 |SCS Runoff 10.68 1 65 13,942 —_ —— o PDA-B2-IMPERVIOUS

37 |Combine 10.68 1 65 14,001 35, 36 —_— _— PDA-B2

39 |Reservoir(j) 0.000 1 166 0 33, 37 598.62 50,977 INT. POND B1-B2

41 |SCS Runoff 0.064 1 72 116 —— — —_— PDA-B3

C:\Users\ejimenez\Desktop\BHT-2020-11-01\SRetmwaeribldtafiea\Hydrologic|Clillontidinr] Y\WJ.8p20
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Hydrograph Summary Report
y g p ry p Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) (min) (min) {cuft) (ft) (cuft)

43 |Combine 0.064 1 72 116 39, 41, e _— PDA-B

45 |SCS Runoff 0.326 1 68 409 _— ———— — PDA-C-PERVIOUS

46 |SCS Runoff 1.127 1 65 1,472 —————e — — PDA-C-IMPERVIOUS

47 |Combine 1.401 1 66 1,880 45, 46 — —_— PDA-C

49 [SCS Runoff 0.578 1 68 704 am——— — — PDA-D-PERVIOUS

50 |SCS Runoff 35.26 1 65 46,048 — | e _— PDA-D-IMPERVIOUS

51 (Combine 35.74 1 65 46,753 49, 50 ————e — PDA-D

53 |[Reservoir 0.000 1 62 0 51 599.41 36,144 SWM-D

55 (SCS Runoff 0.379 1 67 451 —_ —_ —_— PDA-E

57 |SCS Runoff 0.316 1 69 427 — — —_ PDA-F

59 |SCS Runoff 0.084 1 75 177 | - e — PDA-G1-PERVIOUS

60 [SCS Runoff 15.57 1 65 20,332 — ——- —_— PDA-G1-IMPERVIOUS

61 |Combine 15.57 1 65 20,510 59, 60 —— — PDA-G1

63 [Reservoir 0.000 1 63 0 61 597.21 15,256 SWM-G1

65 {SCS Runoff 0.112 1 69 151 ———— ——— e PDA-G2

67 [Combine 0.112 1 69 151 63, 65, ————— ——— PDA-G

69 [SCS Runoff 0.110 1 105 244 —_— —— —— PDA-H-PERVIOUS

70 [SCS Runoff 29.96 1 65 39,116 — ————- — PDA-H-IMPERVIOUS

71 |Combine 29.96 1 65 39,360 69, 70 ——anem —— PDA-H

73 |Reservoir 0.000 1 75 0 71 596.75 28,710 SWM-H

75 [SCS Runoff 0.000 1 n/a 0 —_— | e — PDA-

C:\Users\ejimenez\Desktop\BHT-2020-11-01\RetmwaeribtjdtafleanHydrologic Cilontidignt] Y\XJ.2020
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 l
Hyd. No. 1 l
EDA - A: PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a l
Time interval = 1 min Hyd. volume = 0 cuft
Drainage area = 13.620 ac Curve number = 54
Basin Slope = 0.0% Hydraulic length = 0ft '
Tc method = TR55 Time of conc. (Tc) = 17.70 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W aterShagiéydtaarfall Distribetid®4 .25in2hrstorm-1 MI'

EDA - A: PERVIOUS l
Q (cfs) Hyd. No. 1 1 Year Q (cfs)
0.10 0.10 l
0.09 0.09 l
0.08 0.08
0.07 0.07 .
0.06 0.06 l
0.05 0.05 l
0.04 0.04
0.03 0.03 '
0.02 0.02 l
0.01 0.01 '
0.00 0.00
0 10 20 30 40 50 60 '
e Hyd No. 1 Time (min)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1
EDA - A: PERVIOUS

Description A B [0} Totals

Sheet Flow

Manning's n-value 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 16.00 0.00 0.00
Travel Time (min) = 9.29 + 0.00 + 0.00 = 9.29
Shallow Concentrated Flow

Flow length (ft) = 0.00 274.00 479.00
Watercourse slope (%) = 0.00 4.20 0.50

Surface description = Paved Unpaved Unpaved
Average velocity (ft/s) =0.00 3.31 1.14
Travel Time (min) = 0.00 + 138 + 7.00 = 8.38
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({ono.o - 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TimMe, TC civvcccrcreninisnisnsnesssssssassssmnsasseransmmnentisnesnrensessenssssassnnns 17.70 min



Precipitation Report ’
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 1

EDA - A: PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 1 : EDA - A: PERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ,"f h\"\ 0.01

_/ —\
0.00 0.00
© 10 20 30 40 50 60 70 8 90 100 110 120

NI SEE TN HE MU I NS AU I T W N BN S me e ue

. Time (min
~ Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN |Il\}TERVA

=
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 2
EDA-A:IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 2.904 cfs
Storm frequency = 1yrs Time to peak = 74 min
Time interval = 1min Hyd. volume = 5,483 cuft
Drainage area = 1.460 ac Curve number = 98
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 19.60 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water$hagiéyf&aanfall Distribetiah®4 .25in2hrstorm-1 MIN

EDA-A:IMPERVIOUS

Q (cfs) Hyd. No. 2 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 \ 1.00
0.00 ] e SO (PO

O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Time (min)

e Hyd NO. 2
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 2
EDA-A:IMPERVIOUS
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 040 0.00 0.00
Travel Time (min) = 2.29 + 0.00 + 0.00 = 229
Shallow Concentrated Flow _

Flow length (ft) = 0.00 509.00 600.00

Watercourse slope (%) = 0.00 0.20 0.60

Surface description = Paved Paved Unpaved

Average velocity (ft/s) =0.00 0.91 1.25
Travel Time (min) = 0.00 + 933 + 8.00 = 1733
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({ono.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC ...cccciiviisicrsinssniirutrcnrssnsseerssasssneessnnesanssensasansssncens 19.60 min



Precipitation Report i
Hydraflow Hydrographs Extension for Autodesk® Civil 3D@ by Autodesk, Inc. v2021 ’ Monday, 11/2/2020
Hyd. No. 2

EDA-A:IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MIl

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 2 : EDA-AIMPERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 __,"f -\"L 0.01
0.00 — [\ 0.00

O 10 20 30 40 50 60 70 8 90 100 110 120

Time (min
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Il\]TERVAL



Hydrograph Report

12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 3

EDA-A

Hydrograph type = Combine Peak discharge = 2.904 cfs

Storm frequency = 1yrs Time to peak = 74 min

Time interval = 1 min Hyd. volume = 5,483 cuft

Inflow hyds. =1,2 Contrib. drain. area = 15.080 ac

EDA-A
¢ (cfs) Hyd. No. 3 - 1 Year Qefs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ] S~ | 00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Time (min)

e Hyd No. 3

e Hyd No. 1 e Hyd No. 2
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 5
EDA-B: PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Drainage area = 15.720 ac Curve number = 47
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 31.40 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water$haqiéydaanfall Distribetiah®4 .25in2hrstorm-1 MIN

EDA-B: PERVIOUS

Q (cfs) Hyd. No. 5 - 1 Year Q{efs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 10 20 30 40 50 60
Time (min)
e Hyd NO. 5
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 5
EDA-B: PERVIOUS
Description A B (8] Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 7.30 0.00 0.00
Travel Time (min) = 12.711 + 0.00 + 0.00 = 1271
Shallow Concentrated Flow

Flow length (ft) = 0.00 704.00 818.00

Watercourse slope (%) = 0.00 4.90 0.30

Surface description = Paved Unpaved Unpaved

Average velocity (ft/s) =0.00 3.57 0.88
Travel Time (min) = 0.00 +  3.29 + 1543 = 18.71
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TimMe, TC ...cuvucuceemeiiiceimmminnmanssmaseiossinesmensinssassessssssssssessnssanns 31.40 min



Precipitation Report *
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 5

EDA-B: PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MII

Incremental Rainfall Precipitation

iz () Hyd. No. 5 : EDA-B: PERVIOUS - 1 Year Precip (in)
0.10 : 0.10
0.09 0.09
0.08 0.08
0.07 . 0.07
0.06 : 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 __,"r -\"‘ 0.01
0.00 — A 0.00
o 10 20 30 40 5 60 70 8 9 100 110 120

Time (min
— Custom Design Storm - R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Il\]TERVAL
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 l
Hyd. No. 6 .
EDA-B: IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 3.708 cfs
Storm frequency = 1yrs Time to peak = 80 min l
Time interval = 1 min Hyd. volume = 8,863 cuft
Drainage area = 2.360 ac Curve number = 08
Basin Slope = 0.0 % Hydraulic length = 0 ft '
Tc method = TR55 Time of conc. (Tc) = 29.70 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W aterShagdéydtaarfall Distribetieh®d .25in2hrstorm-1 MI'

EDA-B: IMPERVIOUS

R{els) Hyd. No. 6 — 1 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 \ 2.00

1.00 \ 1.00

0.00 e S~

0 20 40 60 80 100 120 140 160

0.00

——— Hyd No. 6 Time (min)
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 6
EDA-B: IMPERVIOUS
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 0.10 0.00 0.00
Travel Time {(min) = 3.99 + 0.00 + 0.00 = 3.99
Shallow Concentrated Flow

Flow length (ft) = 0.00 1303.00 98.00

Watercourse slope (%) = 0.00 0.20 0.30

Surface description = Paved Paved Unpaved

Average velocity (ft/s) =0.00 0.91 0.88
Travel Time (min) = 0.00 + 2389 + 1.85 = 2574
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC ...cccveenrmcimminimremisseesiesssnnisssnsnessssnsnninsnsisssssasenssnss 29.70 min



Precipitation Report °
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 6

EDA-B: IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 6 : EDA-B: IMPERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ',_/' h\"L 0.01

_/ —\
0.00 0.00
0O 10 20 30 4 50 60 70 8 90 100 110 120

. Time (mi
= Custom Design Storm - R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mﬂ\ln lI?\}TERVA

NN SEN I OEp BN BEN SEN NG BNE AN N BN BEN CAEE mE ..

—



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 7
EDA-B
Hydrograph type = Combine Peak discharge = 3.708 cfs
Storm frequency = 1yrs Time to peak = 80 min
Time interval = 1 min Hyd. volume = 8,863 cuft
Inflow hyds. =56 Contrib. drain. area = 18.080 ac
EDA-B
Q (cfs) Hyd. No. 7 -- 1 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 \ 2.00
1.00 \ 1.00
0.00 - o~ 0.00
0 20 40 60 80 100 120 140 160
Time (min)
e Hyd No. 7 e Hyd NO. 5 e Hyd NO. 6



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9
EDA-C: PERVIOUS

Monday, 11/2/2020

Hydrograph type = SCS Runoff Peak discharge = 0.022 cfs
Storm frequency = 1yrs Time to peak = 110 min
Time interval = 1 min Hyd. volume = 31 cuft
Drainage area = 3.170 ac Curve number = 64

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.70 min
Total precip. = 1.25in Distribution = Custom

Storm duration

EDA-C: PERVIOUS

Q (cfs) Hyd. No. 9 — 1 Year Giels)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 s, 0.02

N
0.01 \\ 0.01
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)

e Hyd No. 9

R:\Hydroflow Standards\W aterShagéydtadarfall Distribetieh®4 .25in2hrstorm-1 MI'
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TR55 Tc Worksheet
Hydraflow Hydrographs_ Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9
EDA-C: PERVIOUS
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 12.10 0.00 0.00
Travel Time (min) ' = 1039 + 0.00 + 0.00 = 10.39
Shallow Concentrated Flow

Flow length (ft) = 0.00 73.00 265.00

Watercourse slope (%) = 0.00 12.00 1.70

Surface description = Paved Unpaved Unpaved

Average velocity (ft/s) =0.00 5.59 2.10
Travel Time (min) = 0.00 + 022 + 210 = 232
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({o3)o.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC ..uccuuccrcciiierireereneanensicsseessrensenessssennesssssssssesassssnssnsans 12.70 min



Precipitation Report

22

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd.
EDA-C: PERVIOUS

No. 9

Storm Frequency
Total precip.
Storm duration

1yrs
1.2500 in

Time interval

Distribution

1 min

Monday, 11/2/2020

Custom

R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Precip (in) Hyd. No. 9 : EDA-C: PERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.0
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 _J"f h\"L 0.01
0.00 —/ \ 0.00

0 10 20 30 40 5 60 70 8 9 100 110 120

Incremental Rainfall Precipitation

' Time (mi
— Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1 .25in2hrstorm-ITMmmTERVA

IR GEN NN N BN S IS N BN BN D BN N S s BN .

F=]
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020

Hyd. No. 10

EDA-C:IMPERVIOUS

Hydrograph type = SCS Runoff Peak discharge = 3.440 cfs

Storm frequency = 1yrs Time to peak = 65 min

Time interval = 1 min Hyd. volume = 4,493 cuft

Drainage area = 1.160 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. =1.25in Distribution = Custom

Storm duration = R:\Hydroflow Standards\WaterShagléyfdaarfall Distribetieh®4.25in2hrstorm-1 MIN

EDA-C:IMPERVIOUS

Q (cfs) Hyd. No. 10 — 1 Year Qieis)
4.00 4.00
3.00 //\ 3.00
2.00 / \ 2.00
1.00 / \ L

_\

0.00 " 0.00

0 10 20 30 40 50 60 70 80 90 100 110 120 130

= Hyd No. 10

Time (min)



Precipitation Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd.

No. 10

EDA-C:IMPERVIOUS

Storm Frequency
Total precip.
Storm duration

1yrs
1.2500 in

R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Time interval

Distribution

= 1 min

Monday, 11/2/2020

= Custom

Precip (in) Hyd. No. 10 : EDA-C:IMPERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 _I"r -\"\ 0.01
0.00 — N\ 0.00

0 0 20 30 40 50 60 70 80 90 100 110 120

Incremental Rainfall Precipitation

) Time (min
=== Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Ill\}TERVA

T EHRCE B E B B E EETETE E"E N N N

=
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 11
EDA-C
Hydrograph type = Combine Peak discharge = 3.440 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 4,523 cuft
Inflow hyds. = 9,10 Contrib. drain. area = 4.330 ac
EDA-C

Q (cfs) Hyd. No. 11 — 1 Year Q (¥}

4.00 4.00

3.00 //\ 3.00

F -

2.00

1.00 \ 1.00
/N

— TN

0.00 / \-\L 0.00

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)

——— Hyd No. 11 ——— Hyd No. 9 ——— Hyd No. 10



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 13
EDA-D

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
1yrs

1 min
3.760 ac
0.0 %
TR55
1.25in

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Monday, 11/2 /2020

0.965 cfs

73m

in

1,594 cuft

77
0 ft

10.00 min
Custom
R:\Hydroflow Standards\W aterShagéydtaarfall Distribetiak®4 .25in2hrstorm-1 MI'

EDA-D
BEE) Hyd. No. 13 — 1 Year Qicfs)
1.00 1.00
0.90 \ 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 \;\ 0.40
0.30 : 0.30
0.20 \\ 0.20
0.10 I \\ 0.10
0.00 N 0.00
0 10 30 40 50 60 70 90 100 110 120 130 140
Time (min)

e Hyd NO. 13
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 13
EDA-D
Description A B (o3 Totals
Sheet Flow

Manning's n-value = 0.400 0.000 0.000

Fiow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 21.20 0.00 0.00
Travel Time (min) = 8.30 + 0.00 + 0.00 = 8.30
Shallow Concentrated Flow

Flow length (ft) = 0.00 288.00 0.00

Watercourse slope (%) = 0.00 3.00 0.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) =0.00 2.79 0.00
Travel Time (min) = 0.00 + 172 + 0.00 = 1.72
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({ono.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC .uciieviicrrcmmsamrarsmsasisssssssssensssnenssseennsersessnrensissssssissones 10.00 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 13

EDA-D

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 13 : EDA-D - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 _f"J h\"L 0.01
0.00 —/ [\ 0.00

0 10 20 30 4 5 60 70 8 90 100 110 120

NN DEN MNP Wum DN BES BNN GO TS GNE AN IaN OGN oW Gas B B

-~

. Ti .
= Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1 .25in2hrstorm-lqﬂ'ﬁ/lmmTERVA
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 15
EDA-E

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

Monday, 11/2/2020

SCS Runoff Peak discharge = 1.140 cfs
1yrs Time to peak = 75 min

1 min Hyd. volume = 2,024 cuft
4.690 ac Curve number =77

0.0 % Hydraulic length =0ft

TR55 Time of conc. (Tc) = 11.40 min
1.25in Distribution = Custom

R:\Hydroflow Standards\WaterShagéyfdaarfall Distribetiet®4 .25in2hrstorm-1 MIN

EDA-E

Q (cfs) Hyd. No. 15 1 Year Qi(ere)
2.00 2.00
1.00 '/\\ 1.00
0.00 ~~__ 0.00

0 10 20

e Hyd No. 15

30

40 50 60 70 80 90 100 110 120 130 140
Time (min)
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 15
EDA-E
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 12.40 0.00 0.00
Travel Time (min) = 10.29 + 0.00 + 0.00 = 10.29
Shallow Concentrated Flow

Flow length (ft) = 0.00 257.00 0.00

Watercourse slope (%) = 0.00 5.30 0.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) =0.00 3.71 0.00
Travel Time (min) = 0.00 + 115 + 0.00 = 115
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) . = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIME, TC ccuceeeimeeeemeeernereemteererereeetisenrserasessessssssssesssasassssasasassss 11.40 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 15
EDA-E

1 min
Custom

1yrs Time interval
1.2500 in Distribution
R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mit

Storm Frequency
Total precip.
Storm duration

Incremental Rainfall Precipitation
Precip (in) .
Hyd. No. 15 : EDA-E - 1 Year

0.10 0.10

' 0.09 0.09

Precip (in)

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02 0.02

0.01 [ \ 0.01

- \

0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120

Time (min
= Custom Design Storm -- R:\\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 M‘N Ir\]TERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 17
EDA-F

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
1yrs

1 min
0.970 ac
0.0 %

TR55
1.251n

Peak discharge
Time to peak

Hyd. volume

Curve number
Hydraulic length
Time of conc. (Tc)

Distribution
R:\Hydroflow Standards\W ater$hagdéyfdtaanfall Distribetid®d4 .25in2hrstorm-1 Mll

Monday, 11/2 /2020

0.351 cfs
71 min
538 cuft
79

0 ft

10.00 min
Custom

EDA-F
Q(cfs) Hyd. No. 17 1 Year Q(cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 r\ 0.35
0.30 / \ 0.30
0.25 0.25
0.20 0.20
0.15 \ 0.15
0.10 / \\ 0.10
0.05 / \\ 0.05
0.00 \\ 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)

e Hyd No. 17
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TR55 Tc Worksheet
l Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
. Hyd. No. 17
EDA-F
l Description A B [o] Totals
Sheet Flow
l Manning's n-value = 0.400 0.240 0.011
Flow length (ft) = 40.0 35.0 0.0
Two-year 24-hr precip. (in) = 3.24 3.24 0.00
' Land slope (%) = 16.30 3.50 0.00
Travel Time (min) = 443 + 490 + 0.00 = 933
I Shallow Concentrated Flow
Flow length (ft) = 0.00 62.00 0.00
Watercourse slope (%) = 0.00 1.00 0.00
l Surface description = Paved Unpaved Paved
Average velocity (ft/s) =0.00 1.61 0.00
l Travel Time (min) = 0.00 + 0.64 + 0.00 = 0.64
Channel Flow
l X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
I Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) =0.00
0.00
l 0.00
Flow length (ft) ({ono.o 0.0 0.0
l Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
. Total Travel TIME, TC .uuvuiuieeeenccrererreraneesamneseesessesessereronsensesnsssssesessasassarases 10.00 min



Precipitation Report *
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 17

EDA-F

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 17 : EDA-F - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ,’" h\"\ 0.01

_/ —\
0.00 0.00
0 10 20 30 40 5 60 70 8 90 100 110 120

“TE CE B E N BE N E N "EFE"HEHE T B B =B N |

. Time (mi
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II?\}TERVA

=
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 19
EDA-G

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
1yrs

1 min
5.080 ac
0.0 %

TR55
1.251in

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Monday, 11/2 /2020

0.087 cfs
107 min
163 cuft
66

0 ft

12.60 min
Custom

R:\Hydroflow Standards\Water$hagléyfdaarnfall Distribetiah®4 .25in2hrstorm-1 MIN

EDA-G

S {els) Hyd. No. 19 -- 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 //\ \ 0.08
0.07 / 0.07
0.06 / 0.06
0.05 / \\ 0.05
0.04 / \ 0.04
0.03 / \ 0.03
0.02 / \\ 0.02
0.01 // \ 0.01
0.00 / 0.00

0 10 30 40 50 60 70 80 90 100 110 120 130 140

——— Hyd No. 19

Time (min)
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 19
EDA-G
Description A B o Totals
Sheef Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 10.50 0.00 0.00
Travel Time (min) = 10.99 + 0.00 + 0.00 = 10.99
Shallow Concentrated Flow

Flow length (ft) = 0.00 1569.00 276.00

Watercourse slope (%) = 0.00 12.20 6.70

Surface description = Paved Unpaved Unpaved

Average velocity (ft/s) =0.00 5.64 418
Travel Time (min) = 0.00 + 047 + 110 = 1.57
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC ...covvciiierrsnrisnninnieinsnirserssnsesssssseassnnessarassssassssannes 12.60 min



Precipitation Report 7
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 19

EDA-G

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mit

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 19 : EDA-G - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 J' -\"‘ 0.01

_/ \
0.00 0.00
0 10 20 30 40 50 60 70 80 9 100 110 120

Time (min
= Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN ll\]TERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 21

EDA-H

Hydrograph type = SCS Runoff
Storm frequency = 1yrs

Time interval = 1 min
Drainage area = 12.920 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 1.25in

Storm duration

Peak discharge

Time to peak

Hyd. volume
Curve number
Hydraulic length

Time of conc. (Tc)

Distribution

Monday, 11/2/2020

0.000 cfs
n/a

0 cuft

36

0 ft

33.50 min
Custom

R:\Hydroflow Standards\W ater$hagdéydtaanfall Distribetiah®4 .25in2hrstorm-1 MI'

EDA-H
Q (cfs) Hyd. No. 21 -- 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00
0 10 20 30 40 60
Time (min)

e Hyd No. 21



I .
TR55 Tc Worksheet
l Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
' Hyd. No. 21
EDA-H
' Description A B C Totals
Sheet Flow
I Manning's n-value = 0.400 0.150 0.011
Flow length (ft) = 32.0 68.0 0.0
Two-year 24-hr precip. (in) = 3.24 3.24 0.00
l LLand slope (%) = 3.00 0.10 0.00
Travel Time (min) = 7.29 + 23.711 + 0.00 = 31.00
I Shallow Concentrated Flow
Flow length (ft) = 0.00 0.00 452.00
Watercourse slope (%) = 0.00 0.00 3.40
' Surface description = Paved Paved Unpaved
Average velocity (ft/s) =0.00 0.00 2.98
I Travel Time (min) = 0.00 + 0.00 + 2.53 = 253
Channel Flow
l X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
l Manning's n-value = 0.015 . 0.015 0.015
; Velocity (ft/s) =0.00
0.00
l 0.00
Flow length (ft) ({opo.o 0.0 0.0
' Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
' Total Travel TIme, TC ..cccccvivcrrinnneiniirinniriicenristresssessnsesecsesssnersvensessnnens 33.50 min



Precipitation Report ®
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, inc. v2021 Monday, 11/2/2020
Hyd. No. 21

EDA-H

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 21 : EDA-H - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ,"r h“L 0.01

_/ —\
0.00 0.00
0 0 20 30 40 5 60 70 8 90 100 110 120

) Time (mi
= Custom Design Storm -- R:\\Hydroflow Standards\Water Quality Rainfall Distribution\1 .25in2hrstorm-l1 MfN ll?\zTERVA
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 23
EDA-I
Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Drainage area = 1.100 ac Curve number = 30
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = TRS55 Time of conc. (Tc) = 22.10 min
Total precip. =125in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water$haqéyfdaanfall Distribetiah®4.25in2hrstorm-1 MIN

EDA-I
Q (cfs) Hyd. No. 23 1 Year Q (cts)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00
0 10 20 30 40 50 60
Time (min)

e Hyd NO. 23
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 23
EDA-I
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 1.90 0.00 0.00
Travel Time (min) = 2178 + 0.00 + 0.00 = 21.78
Shallow Concentrated Flow

Flow length (ft) = 0.00 97.00 0.00

Watercourse slope (%) = 0.00 13.80 0.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) =0.00 5.99 0.00
Travel Time (min) = 0.00 +  0.27 + 0.00 = 0.27
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIMe, TC ...cucirieirrrcccerecriresrsseestnsesssssnasssteeessssssnanarsnesssssssnen 22.10 min
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020

Hyd. No. 23
EDA-I

1 min
Custom

1yrs Time interval
1.2500 in Distribution
R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mi!

Storm Frequency
Total precip.
Storm duration

o Incremental Rainfall Precipitation
Precip (in) Hyd. No. 23 : EDA-I - 1 Year
0.10 0.10

I 0.09 0.09

Precip (in)

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02 0.02

0.01 __,’J h\"\ 0.01

— —
0.00 0.00

0 10 20 30 40 50 60 70 80 90 100 110 120

Time (min
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II\}TERVAL
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020 I
Hyd. No. 25 I
PDA-A-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a l
Time interval = 1 min Hyd. volume = 0 cuft
Drainage area = 2.030 ac Curve number =9
Basin Slope = 00% Hydraulic length = 0ft l
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W ater$hagdéyfdaanfall Distribetid®4 .25in2hrstorm-1 Mll

PDA-A-PERVIOUS l
Q (cfs) Hyd. No. 25 - 1 Year Q (cfs)
0.10 0.10 l
0.09 0.09
0.08 0.08 I
0.07 0.07 '
0.06 0.06 l
0.05 0.05 l
0.04 0.04
0.03 0.03 '
0.02 0.02 l
0.01 0.01 l
0.00 0.00
0 10 20 30 40 50 60 l
—— Hyd No. 25 Time (min)



Precipitation Report *

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020

Hyd. No. 25
PDA-A-PERVIOUS

1 min
Custom

1yrs Time interval
1.2500 in Distribution .
R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mil

Storm Frequency
Total precip.
Storm duration

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 25 : PDA-A-PERVIOUS - 1 Year pEcRl)

0.10 0.10

l 0.09 : 0.09

0.08 : 0.08

0.07 0.07

0.06 0.06

0.05 0.06

0.04 0.04

0.03 0.03

0.02 0.02
0.01 =4 AS 0.01
J L
/ \
0.00
0 10 20 30 40 50 60 70 80 9 100 110 120

0.00

Time (min
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II\ITERVAL
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020 l
Hyd. No. 26 l
PDA-A-IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 9.194 cfs
Storm frequency = 1yrs Time to peak = 65 min l
Time interval = 1 min Hyd. volume = 12,006 cuft
Drainage area = 3.100 ac Curve number = 08
Basin Slope = 0.0% Hydraulic length = 0ft I
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W aterShagdéyfdtaanfall Distribetid®4 .25in2hrstorm-1 MII

PDA-A-IMPERVIOUS l

Q (cfs) Hyd. No. 26 - 1 Year Q{cfs)

10.00 10.00 l
8.00 //\\ 500 '
6.00 6.00 l
4.00 4.00
2.00 2.00 I

/ NG
/ \ N l
/ i, T
0.00 0.00
O 10 20 30 40 5 60 70 8 90 100 110 120 130 l
Time (min)
e Hyd No. 26
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020

Hyd. No. 26 .
PDA-A-IMPERVIOUS

Storm Frequency
Total precip.
Storm duration

1yrs Time interval = 1 min
1.2500 in Distribution = Custom
R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MIl

o Incremental Rainfall Precipitation
Precip (in) Hyd. No. 26 : PDA-A-IMPERVIOUS - 1 Year

0.10 0.10

l 0.09 0.09

Precip (in)

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02 0.02

,.f h\-‘ 0.01

0.01 T \

/ \
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120

Time (min
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN ll\}TERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 27
PDA-A
Hydrograph type = Combine Peak discharge = 9.194 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 12,006 cuft
Inflow hyds. = 25,26 Contrib. drain.area = 5.130 ac
PDA-A
Qiers) Hyd. No. 27 -- 1 Year Q (cfs)
10.00 10.00
8.00 //\ 8.00
6.00 6.00
4.00 4.00
2.00 .
/ \ 2.00
/ N—_
0.00 e ! 000
0 10 20 30 40 50 60 70 80 90 100 110 120 130
e Hyd No. 27 = Hyd No. 25 = Hyd No. 26 Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 29

SWM-A

Hydrograph type = Reservoir
Storm frequency = 1yrs

Time interval = 1 min
Inflow hyd. No. = 27 - PDA-A
Reservoir name = SWM-A

Monday, 11/2 /2020

Peak discharge = 0.000 cfs
Time to peak = 68 min
Hyd. volume = 0 cuft
Max. Elevation = 592.76 ft
Max. Storage = 8,755 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

SWM-A
Q(cfe) Hyd. No. 29 - 1 Year Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \‘\ 2.00
\\‘
0.00 - \ ~ 0.00
0 60 120 180 240 300 360 420 480 540 600 660 720
Time (min)
e Hyd No. 29 e Hyd No. 27 [[TTTTT] Total storage used = 8,755 cuft



Pond Report S0

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Pond No. 1 - SWM-A
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 592.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 592.00 10,637 0 0
1.00 593.00 12,473 11,542 11,542
2.00 594.00 14,370 13,409 24,951
3.00 595.00 16,330 15,338 40,289
4.00 596.00 18,354 17,330 57,619
5.00 597.00 20,441 19,386 77,006
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 26.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 596.25 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nla
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 5.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orlfice outfiows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
5.00 597.00
e
4.00 - 596.00
3.00 595.00
2.00 594.00
1.00 593.00
|
|
0.00 ll 592.00
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Discharge (cfs)

— Total Q



51

Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 31
PDA-B1-PERVIOUS

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

Monday, 11/2 /2020

= SCS Runoff Peak discharge = 1.717 cfs
= 1yrs Time to peak = 69 min

= 1 min Hyd. volume = 2,574 cuft
= 6.790 ac Curve number = 76

= 0.0% Hydraulic length = 0ft

= User Time of conc. (Tc) = 6.00 min

=1.25in Distribution = Custom

R:\Hydroflow Standards\W aterShagdéyfdaanfall Distribetiah®4 .25in2hrstorm-1 MIN

PDA-B1-PERVIOUS

Q (cfs) Hyd. No. 31 - 1 Year Q (cfs)
2.00 2.00
1.00 \ 1.00
0.00 0.00

0 10 20

——— Hyd No. 31

30 40 50 60 70 80 90 100 110 120 130
Time (min)



Precipitation Report B
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 31

PDA-B1-PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 31 : PDA-B1-PERVIOUS - 1 Year sl
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ',./' _\"“ 0.01

J
0.00 0.00
o 10 20 30 40 50 60 70 8 9 100 110 120

S GNs TN oun WG NN NN GEN NS N BN B B Em e oee |

Time (min
— Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II TERVA

=
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 32
PDA-B1-IMPERVIOUS

Hydrograph type = SCS Runoff
Storm frequency = 1yrs

Time interval = 1 min
Drainage area = 13.790 ac
Basin Slope = 0.0%

Tc method = User

Total precip. =1.25in

Storm duration

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
R:\Hydroflow Standards\WaterShagléyfdaarfall Distribetia®®4 .25in2hrstorm-1 MIN

53,407 cuft

Monday, 11/2/2020

PDA-B1-IMPERVIOUS
Q (cfs) Hyd. No. 32 -- 1 Year

50.00

40.00

30.00

20.00

10.00 /
]

0.00

0 10 20 30 40 50 60 70

e Hyd NO. 32

Q (cfs)
50.00

40.00

30.00

20.00

10.00

0.00

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 32

PDA-B1-IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 32 : PDA-B1-IMPERVIOUS - 1 Year ()
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ',J‘ P\‘\ 0.01

_/ —\
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120

. Time (min
= Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Ir\}TER

SR GEN NP DEN MON DOS MUN NG NS NN B BN BN I s I Ee

VA

—
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 33
PDA-B1
Hydrograph type = Combine Peak discharge =
Storm frequency = 1yrs Time to peak =
Time interval = 1 min Hyd. volume = 55,980 cuft
Inflow hyds. = 31,32 Contrib. drain. area = 20.580 ac
PDA-B1
Q (cfs) Hyd. No. 33 - 1 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / 10.00
/ \
/ x
0.00 e - 0.00
0 10 20 30 40 50 60 70 80 90 100 130
Time (min)

——— Hyd No. 33 ——— Hyd No. 31 —— Hyd No. 32
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020 l
Hyd. No. 35 l
PDA-B2-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.027 cfs
Storm frequency = 1yrs Time to peak = 105 min '
Time interval = 1 min Hyd. volume = 59 cuft
Drainage area = 0.830 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0ft I
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W ater$hagdéyfdtaanfall Distribetid®d4 .25in2hrstorm-1 MI'

PDA-B2-PERVIOUS

= Hyd No. 35

Q (cfs) Hyd. No. 35 - 1 Year Q (cfs)
0.10 0.10 l
0.09 0.09
0.08 0.08 l
0.07 0.07 '
0.06 0.06 I
0.05 0.05 '
0.04 0.04
0.03 0.03 '
T\
0.02 / \ 0.02 I
0.01 / \ 0.01 l
0.00 e 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 '
Time (min)



Precipitation Report o
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 35

PDA-B2-PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Ml

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 35 : PDA-B2-PERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ,"r hL‘L 0.01

_/ \
0.00 0.00
0 0 20 30 40 50 60 70 8 90 100 110 120

Time (min
= Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II\)TERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 l
Hyd. No. 36
PDA-B2-IMPERVIOUS I
Hydrograph type = SCS Runoff Peak discharge = 10.68 cfs
Storm frequency = 1yrs Time to peak = 65 min I
Time interval = 1 min Hyd. volume = 13,942 cuft
Drainage area = 3.600 ac Curve number = 98
Basin Slope = 0.0% Hydraulic length = 0ft .
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W aterShagléydaarfall Distribetiek®4.25in2hrstorm-1 MI'

PDA-B2-IMPERVIOUS

Q (cfs) Hyd. No. 36 -- 1 Year Q (cfs) l
12.00 12.00 '
10.00 [\ 10.00 l

8.00 8.00
6.00 / \ 6.00 l
4.00 4.00 l
2.00 / 2.00 '
/ .\ N .

/ N—

0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 '

—— Hyd No. 36 Time (min)



Precipitation Report >
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 36

PDA-B2-IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MIl

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 36 : PDA-B2-IMPERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 "’j _\"‘ 0.01

/ \
0.00 0.00
0 0 20 30 40 5 60 70 8 90 100 110 120

Time (min
= Custom Design Storm -- R:\\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN IIJTERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 37
PDA-B2
Hydrograph type = Combine Peak discharge = 10.68 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 14,001 cuft
Inflow hyds. = 35, 36 Contrib. drain. area = 4.430 ac
PDA-B2

Q{eis) Hyd. No. 37 - 1 Year Q (cfs)
12.00 12.00
10.00 /\ 10.00
8.00 8.00
6.00 \ 6.00
4.00 4.00
2.00 :

/ 2.00

/ P
/ N——
0.00 =~ 000
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)

=== Hyd No. 37 e Hyd No. 35 = Hyd No. 36
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 39
INT. POND B1-B2
Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = 166 min
Time interval = 1min Hyd. volume = 0 cuft
BopdnBPord = SWM-B1 Bowndn®oad = SWM-B2
Inflow hyd. = 33 - PDA-B1 Other Inflow hyd. = 37 - PDA-B2
Max. Elevation = 598.62 ft Max. Elevation = 598.46 ft
Max. Storage = 40,716 cuft Max. Storage = 10,260 cuft
Interconnected Pond Routing. Storage Indication method used. Exfiltration extracted from Outflow.
INT. POND B1-B2
Q (cfs) Hyd. No. 39 -- 1 Year Q:(eis)
50.00 50.00
40.00 m 40.00
30.00 30.00
20.00 20.00
10.00 f 10.00
\
0.00 - 0.00
0 60 120 180 240 300 360 420 480 540 600 660 720
Time (min)
= Hyd No. 39 e Hyd No. 33 [TTTTT] Total storage used = 50,977 cuft
e Qutflow Pond 2 —— Hyd No. 37 Inflow Pond 3




Pond Report 62

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Pond No. 2 - SWM-B1
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 598.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 598.00 61,258 0 0
1.00 599.00 69,679 65,417 65,417
2.00 600.00 78,516 74,046 139,463
3.00 601.00 87,768 83,080 222,553
4.00 602.00 97,511 92,588 315,140
Culvert / Orifice Structures Weir Structures
[Al [B] [C] [PrfRsi] [A] [B] [C] [D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 601.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL (ft) = 598.00 0.00 0.00 0.00 Weir Type =1 - - -
Length (ft) = 164.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 5.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev ()
4.00 602.00
/'/

3.00  — 601.00

2.00 600.00

1.00 / 599.00
A
/
0.00 598.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00 33.00

— Total Q Discharge (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Pond No. 3 - SWM-B2

Monday, 11/2/2020

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 598.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 598.00 21,184 o] 0
1.00 599.00 23,256 22,210 22,210
2.00 600.00 25,384 24,310 46,520
3.00 601.00 27,569 26,466 72,986
4.00 602.00 29,810 28,679 101,665
Culvert/ Orifice Structures Weir Structures
[A] [B] [C] [PrfRsi] [A] [B] [C] (D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = — — — -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 5.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet {ic) and outlet (oc) contral. Welr risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
4.00 / 602.00
3.00 // 601.00
2.00 /ﬁ 600.00
" ’/ ,/ 599.00
0.00 598.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Discharge (cfs)

e Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 41
PDA-B3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff

1yrs
1 min

0.500 ac

0.0 %
User

1.25in

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length

Time of conc. (Tc)

Distribution

Monday, 11/2 /2020

0.064 cfs
72 min
116 cuft
73

0 ft

6.00 min
Custom

R:\Hydroflow Standards\W ater$hagdéydtaorfall Distribeiar®4 .25in2hrstorm-1 Mll

PDA-B3
Q (cfs) Hyd. No. 41 - 1 Year Qi)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 \ 0.06
0.05 0.05
0.04 0.04
0.03 -\'“ \ 0.03
0.02 0.02
0.01 aN 0.01
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)

e Hyd NoO. 41




Precipitation Report °
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 41

PDA-B3

Storm Frequency = 1yrs Time interval = 1min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MIl

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 41 : PDA-B3 - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 - 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 __,"r _\"‘ 0.01
0.00 —/ [\ 0.00

o 10 20 30 4 5 60 70 8 9 100 110 120

Time (min
—— Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Ir\]TERVAL



Hydrograph Report

66

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 43

PDA-B

Hydrograph type = Combine Peak discharge = 0.064 cfs

Storm frequency = 1yrs Time to peak = 72 min

Time interval = 1 min Hyd. volume = 116 cuft

Inflow hyds. = 39, #1 Contrib. drain. area = 0.500 ac

PDA-B

Qi(els) Hyd. No. 43 - 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 \ 0.06
0.05 0.05
0.04 0.04
0.03 \‘ \ 0.03
0.02 0.02
0.01 = 0.01
0.00 \— 0.00

0 10 20 30 40 50 60 70

80 90 100

«—— Hyd No. 43 —— Hyd No. 39 = Hyd No. 41

110

120

130

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 45
PDA-C-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.326 cfs
Storm frequency = 1yrs Time to peak = 68 min
Time interval = 1 min Hyd. volume = 409 cuft
Drainage area = 0.560 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W aterShagléyf&adnfall Distribetiai®4 .25in2hrstorm-1 MIN

PDA-C-PERVIOUS

Q (cfs) Hyd. No. 45 -- 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 { 0.25
0.20 \ 0.20
0.15 \\ 0.15
0.10 \\___\ 0.10
/ —~

0.05 0.05
| N

0.00 =, 0.00

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Time (min)
e Hyd NO. 45
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd.
PDA-C-PERVIOUS

No. 45

Storm Frequency
Total precip.
Storm duration

1yrs
1.2500 in

R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Time interval

Distribution

1 min

Monday, 11/2 /2020

Custom

Precip (in) Hyd. No. 45 : PDA-C-PERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 _I‘J h\"\ 0.01
0.00 —/ [ 0.00

0 10 20 30 40 50 60 70 80 90 100 110 120

Incremental Rainfall Precipitation

Time (min
— Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN ll TERVA

BN SNl I mE I S OGN B NN BN I B Gap B GBS S B e .



Hydrograph Report

69

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 46

PDA-C-IMPERVIOUS

Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 1yrs Time to peak =
Time interval = 1 min Hyd. volume =
Drainage area = 0.380 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = User Time of conc. (Tc) =
Total precip. =1.25in Distribution =

Storm duration

Monday, 11/2 /2020

1.127 cfs
65 min
1,472 cuft
98

0 ft

6.50 min
Custom

R:\Hydroflow Standards\W aterShagléydaarfall Distribetiak®4.25in2hrstorm-1 MIN

PDA-C-IMPERVIOUS

Q{(cfs) Hyd. No. 46 - 1 Year Qfete)
2.00 2.00
1.00 //\\ 1.00

- N——|
—
I —
0.00 - 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)

——— Hyd No. 46
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 46

PDA-C-IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

izl () Hyd. No. 46 : PDA-C-IMPERVIOUS - 1 Year pEcRl)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 "', h\"\ 0.01
_/ —\
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120

o mam S GSN UIE BEE IN BN NS NN IS O BNE SIS I B e

Time (min
== Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN Il\]TERVA
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 47
PDA-C
Hydrograph type = Combine Peak discharge = 1.401 cfs
Storm frequency = 1yrs Time to peak = 66 min
Time interval = 1 min Hyd. volume = 1,880 cuft
Inflow hyds. = 45, 46 Contrib. drain. area = 0.940 ac
PDA-C
Qi {xis) Hyd. No. 47 -- 1 Year Qifeis)
2.00 2.00
1.00 \ 1.00
\\—
S i —
0.00 t —— 0,00
0 10 20 30 40 50 60 70 80 90 100 110 120 130

e Hyd NO. 47

——— Hyd No. 45

—— Hyd No. 46

Time (min)



-
Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 I
Hyd. No. 49 '
PDA-D-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.578 cfs
Storm frequency = 1yrs Time to peak = 68 min I
Time interval = 1min Hyd. volume = 704 cuft
Drainage area = 0.770 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft '
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W ater$hagdéyfdtaanfall Distribetid®d4 .25in2hrstorm-1 M|l

PDA-D-PERVIOUS

Qr{(cfs) Hyd. No. 49 - 1 Year Q (cfs)
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0.80 0.80
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S5
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K
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/
0.00 0.00
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——— Hyd No. 49
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 117272020
Hyd. No. 49

PDA-D-PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Ml

Incremental Rainfall Precipitation

e () Hyd. No. 49 : PDA-D-PERVIOUS - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 __,"', b\"L 0.01
0.00 —/ \ 0.00
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Time (min
~—— Custom Design Storm — R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 M{N lr\]TERVAL
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 l
Hyd. No. 50 l
PDA-D-IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 35.26 cfs
Storm frequency = 1yrs Time to peak = 65 min '
Time interval = 1 min Hyd. volume = 46,048 cuft
Drainage area = 11.890 ac Curve number = 08
Basin Slope = 00% Hydraulic length = 0ft l
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W ater&hagéyfdtdarfall Distribetid®4 .25in2hrstorm-1 Mll

PDA-D-IMPERVIOUS

Q (cfs) Hyd. No. 50 - 1 Year Q(cfs)
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Precipitation Report "
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 50

PDA-D-IMPERVIOUS

Storm Fréquency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mil

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 50 : PDA-D-IMPERVIOUS - 1 Year Precip (in)
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0.09 0.09
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 51
PDA-D
Hydrograph type = Combine Peak discharge = 35.74 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 46,753 cuft
Inflow hyds. = 49, 50 Contrib. drain. area = 12.660 ac
PDA-D
Q(cts) Hyd. No. 51 1 Year Qiste)
40.00 40.00
30.00 / 30.00
20.00 20.00
10.00 / \ 10.00
/ \—
/ N—
0.00 ] 000
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——— Hyd No. 51 = Hyd No. 49 e Hyd No. 50
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 53

SWM-D

Hydrograph type = Reservoir Peak discharge
Storm frequency = 1yrs Time to peak
Time interval = 1 min Hyd. volume
Inflow hyd. No. = 51 -PDA-D Max. Elevation
Reservoir name = SWM-D Max. Storage

Monday, 11/2 /2020

0.000 cfs
62 min

0 cuft
599.41 ft
36,144 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

SWM-D
Q (cfs) Hyd. No. 53 - 1 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00

0 60 120 180 240 300 360 420 480 540 600

660 720 780 840
Time (min)

e Hyd No. 53 e Hyd NO. 51 [TTTTT] Total storage used = 36,144 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Pond No. 4 - SWM-D

Monday, 117272020

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 598.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 598.00 23,768 0 0
1.00 599.00 26,054 24,900 24,900
2.00 600.00 28,387 27,209 52,109
3.00 601.00 30,767 29,566 81,675
4.00 602.00 33,193 31,969 113,644
5.00 603.00 35,667 34,419 148,064
6.00 604.00 38,187 36,916 184,980
7.00 605.00 40,754 39,460 224,439
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rige (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type H — == = ==
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 5.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under Inlet (ic) and outlet (oc) control. Welr risers checked for orifice conditions (ic) and submergence (s).
8.00 606.00
6.00 // 604.00
4.00 // 602.00
/ ,
2.00 600.00
0.00 — 598.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Discharge (cfs)

— Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 55
PDA-E
Hydrograph type = SCS Runoff Peak discharge = 0.379 cfs
Storm frequency = 1yrs Time to peak = 67 min
Time interval = 1 min Hyd. volume = 451 cuft
Drainage area = 0.360 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\WaterShagigy&aarfall Distribetia®4.25in2hrstorm-1 MIN

PDA-E
Q (cfs) Hyd. No. 55 -- 1 Year Q (cfs)
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0.45 0.45
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0.00 0.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd.

No. 55

PDA-E

Storm Frequency
Total precip.
Storm duration

1yrs
1.2500 in

R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Time interval
Distribution

1 min

Monday, 1172 /2020

Custom

Precip (in) Hyd. No. 55 : PDA-E - 1 Year pEcel)
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0.08 0.08
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Time (min
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 57
PDA-F
Hydrograph type = SCS Runoff Peak discharge = 0.316 cfs
Storm frequency = 1yrs Time to peak = 69 min
Time interval = 1min Hyd. volume = 427 cuft
Drainage area = 0.850 ac Curve number =78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\WaterShagigydaarfall Distribetidh®4.25in2hrstorm-1 MIN

PDA-F

Q{cfe) Hyd. No. 57 -- 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30

0.25 \ 0.25
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020

Hyd. No. 57
PDA-F

1 min
Custom
R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Storm Frequency
Total precip.
Storm duration

1yrs Time interval
1.2500 in Distribution

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 57 : PDA-F - 1 Year Precip (in) I
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 59
PDA-G1-PERVIOUS

Monday, 11/2 /2020

Hydrograph type = SCS Runoff Peak discharge = 0.084 cfs
Storm frequency = 1yrs Time to peak = 75 min
Time interval = 1 min Hyd. volume = 177 cuft
Drainage area = 1.140 ac Curve number =71

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom

Storm duration

R:\Hydroflow Standards\WaterShagiéydaarfall Distribetiek®4 .25in2hrstorm-1 MIN

PDA-G1-PERVIOUS

Q (cfs) Hyd. No. 59 -- 1 Year Qi{ofe)
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Precipitation Report *
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 59

PDA-G1-PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 59 : PDA-G1-PERVIOUS - 1 Year Precip (in)
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0.08 0.08
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 60
PDA-G1-IMPERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 15.57 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 20,332 cuft
Drainage area = 5.250 ac Curve number = 98
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 1.25in Distribution = Custom
Storm duration = R:\Hydroflow Standards\W ater Shagéty&aarfall Distribetidk®d4 .25in2hrstorm-1 MIN
PDA-G1-IMPERVIOUS
Q (cfs) Hyd. No. 60 - 1 Year Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 60

PDA-G1-IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 60 : PDA-G1-IMPERVIOUS - 1 Year Precip (in)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 61
PDA-G1
Hydrograph type = Combine Peak discharge = 15.57 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1min Hyd. volume = 20,510 cuft
Inflow hyds. = 59, 60 Contrib. drain. area = 6.390 ac
PDA-G1
Qi(ets) Hyd. No. 61 1 Year Qi(dfs)
18.00 18.00
15.00 N 15.00
12.00 ‘ 12.00
9.00 / \ 9.00
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0.00 ] | 000
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 63
SWM-G1
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = 63 min
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 61 - PDA-G1 Max. Elevation = 597.21 ft
Reservoir name = SWM-G1 Max. Storage = 15,256 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
SWM-G1
Qr{eis) Hyd. No. 63 -- 1 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
\.\
0.00 AN 0.00
0 60 120 180 240 300 360 420
Time (min)
e Hyd NO. 63 e Hyd NO. 61 Total storage used = 15,256 cuft



Pond Report e

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Pond No. 5 - SWM-G1
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 596.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 596.00 10,939 0 0
1.00 597.00 13,385 12,140 12,140
2.00 598.00 16,090 14,716 26,856
3.00 599.00 19,035 17,540 44,396
4,00 600.00 22,232 20,611 65,007
5.00 601.00 32,957 27,416 92,423
Culvert / Orifice Structures Weir Structures
[A] [B] [C]1 [PrfRsi] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 26.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 600.70 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -~ -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{(in/hr) = 5,000 (by Contour)
Muiti-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (Ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
5.00 1 601.00
r___-—— -
/
/
4.00 ’I 600.00
{
|
|
3.00 J 599.00
|
2.00 598.00
1.00 597.00
/
/
/
I 4
0.00 - 596.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Discharge (cfs)

o Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020 l
Hyd. No. 65 l
PDA-G2
Hydrograph type = SCS Runoff Peak discharge = 0.112 cfs
Storm frequency = 1yrs Time to peak = 69 min I
Time interval = 1min Hyd. volume = 151 cuft
Drainage area = 0.300 ac Curve number =78
Basin Slope = 00% Hydraulic length = 0ft .
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =1.25in Distribution = Custom

Storm duration R:\Hydroflow Standards\W ater$hagdéyfdtaanfall Distribeia®4 .25in2hrstorm-1 Ml'

PDA-G2 ]
Q (cfs) Hyd. No. 65 - 1 Year Q (cfs)
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0.45 0.45 l

0.40 0.40
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0.25 0.25 .
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0.10 /[\\ 0.10 I
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N 0.05 l
. —

0.00 0.00
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SR
e Hyd NO. 65 ime (min)



Precipitation Report "
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 65

PDA-G2

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mll

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 65 : PDA-G2 - 1 Year Precip (in)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2/2020

Hyd. No. 67

PDA-G

Hydrograph type = Combine Peak discharge = 0.112 cfs

Storm frequency = 1yrs Time to peak = 69 min

Time interval = 1min Hyd. volume = 151 cuft

Inflow hyds. = 63, 65 Contrib. drain. area = 0.300 ac

PDA-G
Q (cfs) Hyd. No. 67 - 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
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0.30 0.30
0.25 0.25
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e
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e Hyd No. 67 e Hyd No. 63 e Hyd No. 65
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 69
PDA-H-PERVIOUS
Hydrograph type = SCS Runoff Peak discharge = 0.110 cfs
Storm frequency = 1yrs Time to peak = 105 min
Time interval = 1 min Hyd. volume = 244 cuft
Drainage area = 3.430 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =125in Distribution = Custom

Storm duration R:\Hydroflow Standards\\Water$haqiéfdtaanfall Distribetiar®4 .25in2hrstorm-1 MIN

PDA-H-PERVIOUS

Q (cfs) Hyd. No. 69 -- 1 Year Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 69

PDA-H-PERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 69 : PDA-H-PERVIOUS - 1 Year Precip (in)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 70
PDA-H-IMPERVIOUS

Monday, 11/2/2020

Hydrograph type = SCS Runoff Peak discharge = 29.96 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 39,116 cuft
Drainage area = 10.100 ac Curve number = 98
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. =125in Distribution = Custom
Storm duration = R:\Hydroflow Standards\WaterShagléydaarfall Distribetid®4.25in2hrstorm-1 MIN
PDA-H-IMPERVIOUS

Q (cfs) Hyd. No. 70 -- 1 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 * 20.00
15.00 \ 15.00
10.00 / 10.00

5.00 , - 5.00

/ \_.
/ N—
0.00 0.00

0 10 20 30 4

——— Hyd No. 70

0 50 60 70 80 9

0 100 110 120 130

Time (min)
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Hyd. No. 70

PDA-H-IMPERVIOUS

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1

Incremental Rainfall Precipitation

peeielin) Hyd. No. 70 : PDA-H-IMPERVIOUS - 1 Year T ()
0.10 0.10
0.09 0.09
0.08 - 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 =4 h\"‘ 0.01
_/ —\
0.00 0.00
0 10 20 3 40 50 60 70 80 90 100 110 120

SN G N SN N E AN BN W w IS BN I A A oE =

Time (min
e Custom Design Storm -- R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II\}TERVA

-
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Hyd. No. 71
PDA-H
Hydrograph type = Combine Peak discharge = 29.96 cfs
Storm frequency = 1yrs Time to peak = 65 min
Time interval = 1 min Hyd. volume = 39,360 cuft
Inflow hyds. = 69,70 Contrib. drain. area = 13.530 ac
PDA-H

Q (cfs) Hyd. No. 71 -- 1 Year Qi{cfs)
30.00 30.00
25.00 ‘ 25.00
20.00 20.00
15.00 15.00
10.00 / 10.00

5.00 - A\ 5.00

/ \—
/ ¥
0.00 =~ 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)
e Hyd NO. 71 e Hyd No. 69 e Hyd No. 70
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Hyd. No. 73

SWM-H

Hydrograph type = Reservoir
Storm frequency = 1yrs

Time interval = 1 min
Inflow hyd. No. = 71 - PDA-H
Reservoir name = SWM-H

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Monday, 11/2/2020

0.000 cfs
75 min

0 cuft
596.75 ft
28,710 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

SWM-H
Q (cfs) Hyd. No. 73 -- 1 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
M~
0.00 - A 0.00
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time (min)’

e Hyd No. 73 e Hyd NO. 71 [TTTTTT Total storage used = 28,710 cuft
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Pond No. 6 - SWM-H

Monday, 11/2/2020

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 586.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 596.00 35,726 0 0
1.00 597.00 40,735 38,199 38,199
2.00 598.00 46,050 43,361 81,560
3.00 599.00 51,472 48,731 130,290
4.00 600.00 57,000 54,207 184,497
Culvert/ Orifice Structures Weir Structures
[Al [B] [C]1 [PrfRsr] [A] [B] [C] [D)
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 4] 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type S e —_ - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 5.000 (by Contour)
Muiti-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (/)
4.00 / 600.00
/
3.00 / 599.00
2.00 // 598.00
//
1.00 / 597.00
] /
/
0.00 596.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Discharge (cfs})

e Total Q
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Hyd. No. 75
PDA-I

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff

1yrs

1 min
0.260 ac
0.0%
User
1.251n

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Monday, 11/2 /2020

0.000 cfs

n/a

0 cuft
34

0 ft

6.00 min
Custom

R:\Hydroflow Standards\W ater$hagdéyfdtaanfall Distribetiak®4 .25in2hrstorm-1 Mll

PDA-I
Q (cfs) Hyd. No. 75 - 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00
0 10 20 30 40 50 60
Time (min)

== Hyd No. 75
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Hyd. No. 75

PDA-

Storm Frequency = 1yrs Time interval = 1 min

Total precip. = 1.2500 in Distribution = Custom

Storm duration R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 Mil

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 75 ; PDA-I - 1 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 __,‘J h\"‘ 0.01
0.00 — [\ 0.00

O 10 20 30 40 5 60 70 8 9 100 110 120

Time (min
e Custom Design Storm - R:\Hydroflow Standards\Water Quality Rainfall Distribution\1.25in2hrstorm-1 MfN II\}TERVAL
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Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  Stickles Pond Road
Select Township | A";'i:')" il (s Description: Recharge Calculations
SUSSEX CO., ANDOVER TWP Analysis Date: 11/01/20
Annual Annual Annual Annual
Land Area Land Area Parh Rk
Segment | (acres) TR-55 Land Cover Soil Ru::‘a)mo R:::at;)go Segment | (acres) TR-55 Land Cover Soil g
30.66 11.36 Open space Hazen
8.24 6.23 Open space Sandy Land
275 0.27 Woods Hazen
19.38 48.11 Impervious areas Urban Land*
4.94
Total Total
Annual Annual ; Annual Annual
Total = Recharge Recharge Total = Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
Annual Recharge Requirements Calculation |
Impervious
P to fill elo P el ons Tables % of Pre-Developed A | Recharge to Preserve = 100% Area (sq.ft)
Post-Development Annual Recharge Deficit= (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Rec e Efficiency Parameters Calculations (area
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= (in) DRWC= (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = (in) EDRWC= (in)




on [Analysis Date BMPorlLIDT
i e Calculations ; 11/01/20 Above-Ground SWM-A
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit

Empty Portion 5 Inches of Runoff

BMP Area ABMP 10637.0 (sq.ft of RWC under Post-D ERWC 0.00 in I Qdesign 271 in
to capture

Natural Recharge =
BMP Effective Depth, . ERWC Modified to S A Inches of Rainfall 5 X
this is the design variable | 9EMP 80.0 | consider dEXC EDRWC oo i to capture Foesign a
Upper level of the BMP Empty Portion 3 — ——
surface (negative if above | dBMPu 60.0 |in of RWC under Infilt. RERWC 000 |in gy 340 |in
ground) BMP Avg. over Imp. Area
Depth of lower surface of : Runoff Captured i
BMP, must be>=dBMPu dEXC iy " Avg. over imp. Area - 0
Post-development Land
Segment Location of BMP
! SegBMP 4 unitless
Input Zero if Location is distributed

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES

ABMP/Aimp [ Arato | 0.08  Junitiess Volume Balance-> Solve Problem to satisfy Annual Recharge

L |BMP Volume | VvBMP | 53,185 [cu ft dBMP Check—> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check—> OK
Post-D Deficit Recharge 3
(or desired recharge Vdef 2,666,400 |cu.ft CEHJL:LBMP Rechergs 383,047 |cu.ft
volume) i BMP Location-—-> OK
. Y Represents
PosttaD Irtnlpe rvious Aria Aimp 135,036 |sq.ft évfﬁg B MP Recharge 100.0% |% Infiltration
(or target Impervious Area) ciency Recharged OTHER NOTES
Root Zone Water Capaci RWC in %Rainfall 77.5%
pacity became Runoff % % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to i l»"' . %Runoff 100.0%
consider dEXC DRWG St e Infiltrated 1 e % lof BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
R = . %Runoff 5
(Chimatic Factor C-factor m i no units Recharged 6.4% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
s e : %Rainfall :

Average Annual P Pavg 2 “" 5 i Recharged 5.0% % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement d 153 R,
over Imp. Area r e n the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.
How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to
"Vdef' and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for
ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




[E’ro'|ect Name Description |Analysis Date BMP or LID Type
Stick dRoad / ions 11, | Above-Ground SWM-B1
Recharge BMP Input Parameters Root Zone Water capaclty Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit

e e — BRI A [ — e

Empty Portion o
BMP Area ABMP | 612580 |[saft of RWC under Post:D | ERWC in s Qdesign | 271 |[in

S 0 capture

'yatural Recharge 7
BMP Effective Depth, 3 ERWC Modified to e Inches of Rainfall . i
|this is the design variable dBMpP 45.0 e consider dEXC EDRWG m . to capture Pdesign 2.94 il
Upper level of the BMP Empty Portion e .
surface (negative if above | dBMPu 480 |in of RWC under Infilt. RERWC | 000 |[in ieCha'ge |P'°"':ed 340 |in
ground) BMP S vg. over Imp. Area
Depth of lower surface of ! Runoff Captured : .
BMP, must be>=dBMPu dEXC 00 i Avg. over imp. Area 34.0 in
Post-development Land
Segment Location of BMP
] SegBMP 4 unitless
Input Zero if Location is distributed
Lorundetermined - —

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES

ABMP/Aimp [ Aratio 0.18 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge

|BMP Volume [ VvBMP__| 245,032 [cu.ft dBMP Check-—> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Par ters dEXC Check—> OK
Post-D Deficit Recharge o
(or desired recharge Vdef 2,666,400 |cu.ft Cnlr::::LBMp Rectongs 992,821 |cu.ft
volume) o s BMP Location-—> OK

. : Represents
Post-D Impervious Area . Avg BMP Recharge e :
; Aim) 350,000 ft . ) % Infiltration
(or target Impervious Area) P 4 - |Efficiency 100“ Recharged |OTHER NOTES
. %Rainfall RS
Root Zone Water Capacity’] RWC became Runoff n‘“ % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to %Runoff
consider dEXC DRWC Infiltrated ?m % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
- . %Runoff i

Climatic/Factor Cactor Recharged m % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

%Rainfall S8
Average Annual P Pavg Recha_rged 12;‘% % 'Segment Location of BMP if you select “impervious areas” RWC will be minimal but not zero as determined by
Recharge Requirement dr
over Imp Area |the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.
How to solve for different recharge volumes By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for
ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




[Analysis Date  [BMP or LID T
d S Calculations  11/01/20 ____|Above-Ground SWM-B
Recharge BMP Input Parameters Root Zone Water capacity acity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit EmptyP:;:ir::ter Symbol \yla{u{e Unit Parameter Symbol Value  Unit
BMP Area ABMP | 211840 |sqft of RWC under Post-D | ERWC 0.00 |in nchesa} Runoft Qdesign | 271 |in
to capture

Natural Recharge

BMP Effective Depth, " ERWC Modified to - . |inches of Rainfall i i

|this is the design variable deMmP L i consider dEXC EDRWG .00 m to capture Pdesign o o

Upper level of the BMP Empty Portion . — S—

surface (negative if above | dBMPu 480 [in of RWC under Infilt. RERWC 000 |in el 340 |in

ground) |sme Avg. over Imp. Area

Depth of lower surface of A Runoff Captured i

BMP, must be>=dBMPu AERG 0 e Avg. over imp. Area el e

Post-development Land

Segment Location of BMP

! SegBMP 4 unitless

Input Zero if Location is distributed

Lorundetermined - - - -
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp [ Arato | 044 [unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume | VBMP | 84,736 |cu.ft dBMP Check—> OK

Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check-—-> OK

Post-D Deficit Recharge <

(or desired recharge Vdef 2,666,400 |cu.ft Cg::::LBMP Rechens 444,829 |cu.ft

volume) : BMP Location-—-> OK

i . % Represents
(F;‘:S;P L’:‘,":""r‘;‘i’s A'if o Amp | 186816 [saft Q:EQ BMP Recharge 100.0% |% Infiltration
ik e ; Recharged |OTHER NOTES
; %Rainfall - $

Raot Zone Wales Sapuciy BWC became Runoff X n'“ % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion

RWC Modified to %Runoff o

consider dEXC DRWE Infiltrated 1”‘“ % lof BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are

N %Runoff

Climatic Factor C-factor Recharged 7.5% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
%Rainfall

Average Annual P Pavg Recharged 5.8% % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by

Recharge Requirement dr 15’ '3 : i

over Imp. Area §'" Jthe soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.

How to solve for different recharge volumes By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to

"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for

ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




|Analysis Date  [BMP or LID Type
] at 110120  |Above-Ground SWM-D
Recharge BMP Input Parameters Root Zone Water capaclty Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit

|Empty Portion = £ Inches of Runoff

BMP Area ABMP 23768.0 |sq.ft of RWC under Post-D ERWC in Qdesign 2.7 in
to capture

Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall : . .
|this is the design variable demP 84.0 in consider dEXC EDRWGC 4 to capture Pdesign 2.94 "
Upper level of the BMP Empty Portion : % K
surface (negative if above | gBMPu | -840 |in of RWC under Infilt. | RERWC | 000 [in e 340 |in
ground) BMP 5 vg. over Imp. Area
Depth of lower surface of : Runoff Captured 34.0 2
BMP, must be>=dBMPu dEXC i n Avg. over imp. Area n
Post-development Land
Segment Location of BMP
I SegBMP 4 unitiess
Input Zero if Location is distributed
lorundetermined __ N— —

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES

ABMP/Aimp | Aratio [ 0.07 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge

|BMP Volume | vBMP | m‘ cu.ft dBMP Check-—> OK
Par ters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check-—> OK
Post-D Deficit Recharge
(or desired recharge Vdef 2,666,400 |cu.ft Czlnual EMFiReghaige 992,821 |cu.ft
volume) ume BMP Location-—> OK

. = Represents
Post-D Impervious Area . Avg BMP Recharge = 4
) Aimp 350,000 |sq.ft h 100.0% |% Infiltration
(or target Impervious Area) Y |Efficiency & Recharged OTHER NOTES
" %Rainfall
Root Zone Water Capacnty G became Runoff "'” % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to %Runoff ;
consider dEXC DRWGC Infiltrated 1“ % lof BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
o 2 %Runoff ¢

(Climatic;Factor e Recharged 16.7% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

%Rainfall o
Average Annual P Pavg Rechatrged 1m % |Segment Location of BMP if you select "impervious areas” RWC will be minimal but not zero as determined by
Recharge Requirement dr
over lmp Area the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.
How to solve for different recharge volumes By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for
ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




[Analysis Date  |[BMP or LID Type

{ rge Calc culations 1"0'"20 ¢ Above-Ground SWM-G1
Recharge BMP lnput Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol  Value Unit Parameter Symbol Value Unit Parameter Symbol  Value  Unit)
Empty Portion ‘ Inches of Runoff
BMP Area ABMP 10939.0 |[sq.ft of RWC under Post-D ERWC 0.00 in Qdesign 2.7 in
: to capture
Natural Recharge S
BMP Effective Depth, . ERWC Modified to : : Jinches of Rainfall ; :
|this is the design variable . Ry n consider dEXC EDRWE 0.00 n to capture Pdesin it n
Upper level of the BMP Empty Portion Rech Provi i
surface (negative if above | gBMPu |  60.0 [in of RWC under Infit. | RERWC |  0.00 [in el it 340 |in
ground) BMP : Avg. over Imp. Area
Depth of lower surface of s Runoff Captured
BMP, must be>=dBMPu dEXG ne n Avg. over imp. Area s B
Post-development Land
Segment Location of BMP
, SegBMP 4 unitless
Input Zero if Location is distributed
Lor undetermined = - S—
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
JABMP/Aimp [ Aratio | 0.05 |unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
[BMP Volume [ vBMP | 54,695 [cut dBMP Check-—> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check-—> OK
Posi-U Deficit Recharge Annual BMP Recharge ;
(or desired recharge Vdef 2,666,400 |cu.ft \Volume 9 648,709 |cu.ft
volume) BMP Location-—> OK
" ol Represents
Post-D Impervious Area . Avg BMP Recharge : A
- Aimp 228,690 |[sq.ft h 100.0% |% Infiltration
(or target Impervious Area) = Efficiency Recharged OTHER NOTES
N ; %Rainfall S
Root Zone Water Capacity . i : i became Runoff n“ % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to ‘.'.u.'i . %Runoff lﬂ‘ﬂ "“
consider dEXC DRWC 8 A i Infiltrated : 3 % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
o ‘an . %Runoff
Climatic Factor C-factor B ‘“ MoLnHS Recharged 10.9% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
iim %Rainfall :
Average Annual P Pavg : ‘3»‘ " Recharged 8.5% % |Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement i 15'3 g
over Imp. Area i > " the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.
How to solve for different recharge volumes By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to
"Vdef' and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for
ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




[Project Name Description [Analysis Date  [BMP or LID Type
St ndRoad __|Recharge Calculations _ 11/01/2 Above Ground SWNH
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value i Parameter Symbol Value Unit Parameter Symbol Value  Unit
BMP Area ABMP | 357260 |sa.t of RWC under Post:D | ERWC [ 000 [in actiescf Ryncf Qdesign | 271 [in
; to capture
Natural Recharge
BMP Effective Depth, i |ERWC Modified to - A Inches of Rainfall N -
|this is the design variable dBMP 48.0 in consider dEXC EDRWC .'" " to capture Pdesign 2.94 "
Upper Tevel of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 480 |in of RWC under Infilt. RERWC 0.00 |in | Ae arge | r°VﬂAf 34.0 |in
ground) BMP vg. over Imp. Area
Depth of lower surface of . Runoff Captured
BMP, must be>=dBMPu dEXC 00 n Avg. over imp. Area 280 "
Post-development Land
Segment Location of BMP
| SegBMP 4 unitless
Input Zero if Location is distributed
b :
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp [ Arato |  0.10 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
|BMP Volume [ vemp | 1 cu.ft dBMP Check—> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check-—> OK
Post-D Deficit Recharge
(or desired recharge Vdef 2,666,400 |cu.ft CnlnualeBMP Recharge 992,821 |cuft
volume) om BMP Location——> OK
. Represents
POS:'D Irtnlpe fvighs Aria Aimp 350,000 |sq.ft 2}9 BMP Recharge 100.0% |% Infiltration
(or target Impervious Area) iciency Recharged |OTHER NOTES
. %Rainfall
Root Zone Water Capaciy RWC became Runoff 77.5% % |Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to %Runoff X
consider dEXC DRWC Infiltrated 1M % lof BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
. %Runoff o g
Climatic Factor Ciacor Recharged 16.7% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
%Rainfall R
Average Annual P Pavg Recharged 12.9% % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement dr
over Imp Area |the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.
How to solve for different recharge volumes By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for
ABMP or dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.




SWM-A Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

l=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4,50 Ft
d 2.00 Ft

] 2.25

A: Bottom 10637.00 SF
Q 2.77005 CFS

9972.188 CF/Hr

Volume
waQyv 12006 cf

Drain T

T

per Permeability Test

1

ime:

t=v/Q
<72 Hours



SWM-A Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft

| 2.25

A: Bottom 10637.00 SF
Q 2.77005 CFS

9972.188 CF/Hr

Volume Drain Time: t=v/Q
wav 34899 cf g5 Mgars . |<72 Hours




SWM-A Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft

I 2.25

A: Bottom 10637.00 SF
Q 2.77005 CFS

9972.188 CF/Hr

Volume
waQyv 52147 cf

___t=v/Q
liid <72 Hours



SWM-A Draining Calculations:

248 Stickles ‘Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4,50 Ft
d 2.00 Ft
1 2.25

A: Bottom 10637.00 SF
Q 2.77005 CFS

9972.188 CF/Hr

Volume
waQv 84372 cf

per Permeability Test

Drain Time:

t=v/Q

*1<72 Hours



SWM-B1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
i: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

|I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2.00 Ft

I 2

A: Bottom 61258.00 SF
Q 14.18009 CFS

51048.333 CF/Hr

Volume
wQv 55980 cf




SWM-B1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
[: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2.00 Ft

1 2

A: Bottom 61258.00 SF
Q 14,18009 CFS

51048.333 CF/Hr

Volume
way 185237 cf

per Permeability Test

Drain Time:

t=V/Q

" '}<72 Hours



SWM-B1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

|1=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2.00 Ft

1 2

A: Bottom 61258.00 SF
Q 14.18009 CFS

51048.333 CF/Hr

Volume
waQyv 290807 cf

per Permeability Test

Drain Time:

t=V/Q

<72 Hours



SWM-B1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2.00 Ft
] 2

A: Bottom 61258.00 SF
Q 14.18009 CFS

51048.333 CF/Hr

Volume
waQv 495143 cf

Drai

per Permeability Test

n Time:

t=v/Q

“4<72 Hours



SWM-B2 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2.00 Ft

I 2

A: Bottom 21184.00 SF
Q 4.90370 CFS

17653.333 CF/Hr

Volume Dn Time: t=V/Q
waqyv 14001 cf ) 7

i <72 Hours



SWM-B2 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

per Permeability Test

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg - 4.00 Ft
d 2.00 Ft
| 2

A: Bottom 21184.00 SF
Q 4.90370 CFS

17653.333 CF/Hr

Volume Drain Time:
waqv 42872 cf TR S R

3 s

ers < -

T

AR

' 1<72 Hours

t=v/Q



SWM-B2 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4.00 Ft
d 2,00 Ft

l 2

A: Bottom 21184.00 SF
Q 4.90370 CFS

17653.333 CF/Hr

Volume Drain Time: t=V/Q
waQv 65808 cf 2%%{<72 Hours




SWM-B2 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 6.00 Ft
Davg 4,00 Ft
d 2.00 Ft

I 2

A: Bottom 21184.00 SF
Q 4.90370 CFS

17653.333 CF/Hr

Volume
waQyv 109871 cf

per Permeability Test

Drain Time:

t=v/Q

1<72 Hours



1

SWM-D Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration {cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K S in/hr
0.000115741 fps

1=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 9.00 Ft
Davg 5.50 Ft
d 2.00 Ft

| 2.75

A: Bottom 23768.00 SF
Q 7.56505 CFS

27234,167 CF/Hr

Volume
waQv 46753 cf

per Permeability Test

Drain Time:

t=v/Q

%4 <72 Hours



SWM-D Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test

0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 9.00 Ft
Davg 5.50 Ft
d 2.00 Ft
l 2.75

A: Bottom 23768.00 SF
Q 7.56505 CFS

27234.167 CF/Hr

Volume
waQyv 138588 cf

Drain Time:

£ wr,‘wv-;; "ggmm A ;a 7

t=v/Q

1<72 Hours



SWM-D Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
[: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 9.00 Ft
Davg 5.50 Ft
d 2.00 Ft

| 2.75

A: Bottom 23768.00 SF
Q 7.56505 CFS

27234.167 CF/Hr

Volume Drain Time: t=V/Q
waQv 208457 cf T : 51<72 Hours




SWM-D Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 9.00 Ft
Davg 5.50 Ft
d 2.00 Ft

] 2,75

A: Bottom 23768.00 SF
Q 7.56505 CFS

27234.167 CF/Hr

Volume Drain Time: t=v/Q
waQv 339491 cf R S 1«72 Hours




SWM-G1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
[: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft

l 2.25

A: Bottom 10939.00 SF
Q 2.84870 CFS

10255.313 CF/Hr

Volume rain Time: t=Vv/Q
wayv 20510 cf R




SWM-G1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

1=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft

i 2.25

A: Bottom 10939.00 SF
Q 2.84870 CFS

10255.313 CF/Hr

Volume
waQyv 62954 cf

per Permeability Test

Drain Time:

R

*1<72 Hours

t=v/Q



SWM-G1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

l1=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4,50 Ft
d 2.00 Ft

| 2.25

A: Bottom 10939.00 SF
Q 2,84870 CFS

10255.313 CF/Hr

Volume Drain Time: t=Vv/Q
waQyv 96484 cf 3 4 #:4 <72 Hours




SWM-G1 Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft
1 2.25

A: Bottom 10939.00 SF
Q 2.84870 CFS

10255.313 CF/Hr

Volume
waQv 160626 cf

per Permeability Test

Drain Time:

t=V/Q

¥ <72 Hours



SWM-H Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K S in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft

| 2.25

A: Bottom 35726.00 SF
Q 9.30365 CFS

33493.125 CF/Hr

Volume
wQv 39360 cf

per Permeability Test

Drain Time:

t=vV/Q

1<72 Hours



SWM-H Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft
| 2.25

A: Bottom 35726.00 SF
Q 9.30365 CFS

33493.125 CF/Hr

Volume
waQy 123391 cf

per Permeability Test

Drain Time:

t=v/Q
<72 Hours



SWM-H Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of Infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K 5 in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4,50 Ft
d 2.00 Ft

1 2.25

A: Bottom 35726.00 SF
Q 9.30365 CFS

33493.125 CF/Hr

Volume Drain Time: t=v/Q
wav 191596 cf b %435:1<72 Hours




SWM-H Draining Calculations:

248 Stickles Pond Road
Rate of Infiltration:

Q=KIA

Q: Rate of infiltration (cfs)
K: Design Permeability (fps)
I: Hydraulic Gradient

A: Area of Infiltration (SF)

K S in/hr per Permeability Test
0.000115741 fps

I=Davg/d

Davg=(D1+D2)/2

D1: Min Distance to Groundwater

D2: Max Distance to Groundwater

d: distance from bottom of BMP to Groundwater

D1 2.00 Ft
D2 7.00 Ft
Davg 4.50 Ft
d 2.00 Ft
l 2.25

A: Bottom 35726.00 SF
Q 9.30365 CFS

33493.125 CF/Hr

Volume Drain Time: t=v/Q
wav 324029 cf Bt IR 4«72 Hours

B
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Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Annika Asplund Log Number: SL-1
Depth: 48"
Disturbed
L= 4500 T1= 117  |Tube Weight 686
H1= 6.000 T2= 311  |Gross Weight 1,034
H2= 4500 T3= 330 |Net Weight 348
= 1.125 T4= 346
R= 1.125 T5= 419 |Sample Vol. (in®)  17.88328125
T(sec.)= 419 [(cm?) 293.1069797
T(min.)= 6.98
Bulk Density 1.187279813
Soil Permeability: 11.12
Soil Class: K4
K(in/hr) = 60min/hr x——"— L(m) [Equation 4]
T(min H
Where:
K = permeability of the soil sample, in inches per hour;
L = length of the soil core, in inches;
T = time required for the water level to drop from H, to H: during the final

AN
"

[Note:

test interval, in minutes,;

radius of the standpipe, in centimeters or inches;

radius of the s0il core, in the sarmne units as "r";

height of the water level above the rim of the test basin at the
beginning of each test interval, in inches; and

height of the water level above the rim of the test basin at the end of
each test interval, in inches.

When the standpipe is not used, the term r*/R? is omitted from the

equation ]



Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Kevin Meininger Log Number: SL-2
Depth: _ 48"
Disturbed
L= 3250 Ti= 117  |Tube Weight 694
H1= 5.000 T2= 116  |Gross Weight 982
H2= 3250 T3= 124  |Net Weight 288
= 1125 T4= 125
R= 1125 Tb= 125 |Sample Vol. (in®)  12.91570313
T(sec.)= 125  |(cmd) 211.6883742
T(min.)= 2.08
Bulk Density 1.360490396
Soil Permeability: 40.32
Soil Class: @
. L(in) r H
K(in/hr) = 60min/hr x———x—xIn| —* ation 4
/ /o i) & a ) [Eauationd
Where:
K = permeability of the soil sample, in inches per hour;
L = length of the soil core, in inches;
T = time required for the water level to drop from H, to Hz during the final

[Note:

test interval, in minutes,;

radius of the standpipe, in centimeters or inches;

radius of the soil core, in the same units as "r";

height of the water level above the rim of the test basin at the
beginning of each test interval, in inches; and

height of the water level above the rim of the test basin at the end of
each test interval, in inches.

When the standpipe is not used, the term r3/R? is omitted from the

equation.]



Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Kevin Meininger Log Number: SL-3
Depth: 48"
Disturbed
L= 4.000 Ti= 15 Tube Weight 694
H1= 5.000 T2= 16 Gross Weight 1,083
H2= 4.000 T3= 23 Net Weight 389
r= 1125 T4= 23
R= 1125 T5= 23 Sample Vol. (in) 15.89625
T(sec.)= 23 (cm?) 260.5395375
T(min.)= 0.38
Bulk Density 1.493055541
Soil Permeability: 139.71
Soil Class: K5

K(in/hr)= 60min/hr x—Lﬂ . ln(g'—J [Equation 4]

[Note:

H

T(min) R’

permeability of the soil sample, in inches per hour;

length of the soil care, in inches;

tirne required for the water level to drop from H: to Ha during the final
test interval, in minutes,;

radius of the standpipe, in centimeters or inches;

radius of the soil core, in the same units as "r";

height of the water level above the rim of the test basin at the
beginning of each test interval, in inches; and

height of the water level above the rim of the test basin at the end of
each test interval, in inches.

Whenthestandp@oeisnotﬁsed,thetamrﬂlkﬂisonliztedﬁwnthe

equation j



Engineering & Land Planning Associates

Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Annika Asplund Log Number: SL-4
Depth: 100"
Disturbed
L= 4.000 Ti= 62 Tube Weight 686
H1= 5.000 T2= 102 |Gross Weight 1,037
H2= 4.000 T3= 126  |Net Weight 351
r= 1125 T4= 166
R= 1125 T5= 127  |Sample Vol. (in3) 15.89625
T(sec.)= 127  |{cm?) 260.5395375
T{min.)= 212
Bulk Density 1.347204357

Soil Permeability: 25.30
Soil Class: K5

K(in/hr)=60min/her—x—':—xln H, [Equation 4]

T(pun) R’ H,

Where:

K = permeability of the soil sample, in inches per hour;

L = length of the soil core, in inches;

T = time required for the water level to drop from Hi to Hz during the final

test interval, in minutes,;
r = radius of the standpipe, in centimeters or inches;
R = radius of the soil core, in the same units as "r";
H

. = height of the water level above the rim of the test basin at the

beginning of each test interval, in inches; and

H. = height of the water lavel above the rim of the test basin at the end of

each test interval, in inches.

[Note: When the standpipe is not used, the term ¥°/R? is omitted from the

equation ]

H



Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Kevin Meininger Log Number:; SL-5
Depth: 56"
Disturbed
L= 3.000 T1= 35 Tube Weight 694
H1= 5.000 T2= 37 Gross Weight 1,058
H2= 3.000 T3= 32 Net Weight 364
r= 1.125 T4= 33
R= 1.125 T5= 34 Sample Vol. (in®) 11.9221875
T(sec.)= 34 (cm?3) 195.4046531
T(min.)= 0.57
Bulk Density 1.862801086
Soil Permeability: 162.26
Soil Class: K5

K (in/hr)= 60 min/hr X}Iéi—:{z?)x ;—: X 10(%:) [Equation 4]
Where:

permeability of the soil sample, in inches per hour;
length of the soil core, in inches;
time required for the water level to drop from H, to Hz during the final
test interval, in minutes,;
radius of the standpipe, in centimeters or inches;
radius of the soil core, in the same units as "r";

1 height of the water level above the rim of the test basin at the

beginning of each test interval, in inches; and

H, = height of the water level above the rim of the test basin at the end of
each test interval, in inches.

=R
LI |

mAan
U |

{Note: When the standpipe is not used, the term r?/R? is omitted from the
equation |



Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Kevin Meininger Log Number: SL-6
Depth: 48"
Disturbed
L= 4000 Ti1= 15 Tube Weight 694
H1= 5.000 T2= 16 Gross Weight 1,083
H2= 4.000 T3= 23 Net Weight 389
r= 1.125 T4= 23
R= 1125 Tbh= 23 Sample Vol. (in®) 15.89625
T(sec.)= 23 (cm?) 260.5395375
T{min.)= 0.38
Bulk Density 1.493055541
Soil Permeability: 139.71
Soil Class: K5

K(in/hr) = 60min/hr x Tli(i) ol ln(i) [Equation 4]

min) R’ H

2

Where:

SR

oo

LA

1

H,

permeability of the soil sample, in inches per hour;

length of the soil core, in inches;

time required for the water level to drop from H, to Hz during the final
test interval, in minutes,;

radius of the standpipe, in centimeters or inches;

radius of the soil core, in the same units as "r";

height of the water level above the rim of the test basin at the
beginning of each test interval, in inches; and
height of the water lavel above the rim of the test basin at the end of
each test interval, in inches.

[Note: When the standpipe is not used, the term r?/R? is omitted from the
equation.]



Engineering & Land Planning Associates
Project: BHT Andover Date: 10/22/2019
Location: BHT Andover Sample: In Place
Test By: Kevin Meininger Log Number: SL-7
Depth: 30"
Disturbed
L= 3.250 T1= 68 Tube Weight 694
H1= 5500 T2= 69 Gross Weight 975
H2= 3250 T3= 116  [Net Weight 281
r= 1125 T4= 115
R= 1125 T5= 117  |Sample Vol. (in°}  12.91570313
T(sec.)= 117  |(cm3) 211.6883742
T(min.)= 1.95
Bulk Density 1.327422921
Soil Permeability: 52.61
Soil Class: K5

K(in/hr) = 60 min/hr x Iéx(:;)l) > ln(%) [Equation 4]

Where:

permeability of the soil sample, in inches per hour;
length of the soil core, in inches;
time required for the water level to drop from H; to Hs during the final
test interval, in minutes,;
radius of the standpipe, in centimeters or inches;
radius of the soil core, in the same units as "r";
1 height of the water level above the rim of the test basin at the
beginning of each test interval, in inches; and
H; = height of the water level above the rim of the test basin at the end of
each test interval, in inches.

S
DN

mA
"

ft

[Note: When the standpipe is not used, the term r°/R? is omitted from the
equation |
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PROJECT- 248 STICKLES POND RC
NUMBER- 19134
BY- EAJ
DATE- 11/2/2020

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-A8)

Do = 2.00
Wo = 2.00
TW = 0.40 (0.2 Do ASSUMED)
Q= 9.61 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
q= 4.81 CFS/FT (Q/Wo)

CASE1-TW<1/2 Do

La= 1.8 (g/(Do *0.5)) + 7Do = 20.12 FEET
USE 21.0 FEET
Wa = 3Wo +La = 27.0 FEET
USE 27.0 FEET
CASE 2 -TW > 1/2 Do
La= 3*Do (g/(Do *0.5)) = 20.39 FEET
USE 21.0 FEET
Wa = 3Wo + 0.4La = 14.4 FEET
USE 15.0 FEET
RIPRAP SIZING
0.02
D50= e g*.33 x12 = 4.84 INCHES
Tw
USE 5.0 INCHES



PROJECT- 248 STICKLES POND RC
NUMBER- 19134

BY- EAJ
E e)?‘LP DATE- 11/2/2020

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-A1)

Do= 2.00
Wo = 2.00
W = 0.40 (0.2 Do ASSUMED)
Q= 8.85 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
q= 4.43 CFSIFT (Q/Wo)

CASE1-TW<1/2Do

La= 1.8 (g/(Do *0.5)) + 7TDo = 19.63 FEET
USE 20.0 FEET
Wa = 3Wo +La = 26.0 FEET
USE 26.0 FEET
CASE 2-TW > 1/2 Do
La= 3*Do (g/(Do 40.5)) = 18.77 FEET
USE 19.0 FEET
Wa= 3Wo +0.4La = 13.6 FEET
USE 14.0 FEET
RIPRAP SIZING
0.02
D50 = ———— q*1.33 x 12 = 4.34 INCHES
Tw
USE 5.0 INCHES



/’\ PROJECT- 248 STICKLES POND R(
NUMBER- 19134
BY- EAJ
DATE- 11/2/2020

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-B1)

Do = 2.00
Wo = 2.00
TW = 0.40 (0.2 Do ASSUMED)
Q= 7.97 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
q= 3.99 CFS/FT (Q/Wo)

CASE 1-TW<1/2 Do

La= 1.8 (9/(Do "0.5)) + 7Do = 19.07 FEET
USE 20.0 FEET
Wa = 3Wo +La = 26.0 FEET
USE 26.0 FEET
CASE 2 - TW > 1/2 Do
La= 3*Do (g/(Do *0.5)) = 16.91 FEET
USE 17.0 FEET
Wa = 3Wo + 0.4La = 12.8 FEET
USE 13.0 FEET
RIPRAP SIZING
0.02
D50= e gM.33 x 12 = 3.77 INCHES
Tw
USE 4.0 INCHES



PROJECT- 248 STICKLES POND R(
NUMBER- 19134
BY- EAJ
DATE- 11/2/2020

Eé&rLP

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-B20)

Do = 3.00
Wo = 3.00
™W= 0.60 (0.2 Do ASSUMED)
Q= 42.60 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
q= 14.20 CFS/FT (Q/Wo)

CASE 1-TW<1/2 Do

La= 1.8 (g/(Do *0.5)) + 7Do = 3576 FEET
USE 36.0 FEET
Wa= 3Wo +La = 450 FEET
USE 45.0 FEET
CASE 2 - TW > 1/2 Do
La= 3*Do (g/(Do *0.5)) = 73.79 FEET
USE 74.0 FEET
Wa = 3Wo +0.4La = 38.6 FEET
USE 39.0 FEET
RIPRAP SIZING
0.02
D50= = e g*1.33x12 = 13.63 INCHES
Tw
USE 14.0 INCHES



PROJECT- 248 STICKLES POND R(
NUMBER- 19134

BY- EAJ
Eé‘L P DATE- 11/2/2020

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-B20)

Do = 3.00
Wo = 3.00
™W= 0.60 (0.2 Do ASSUMED)
Q= 41.69 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
q= 13.90 CFS/FT (Q/Wo)

CASE1-TW<1/2Do

La= 1.8 (g/(Do 40.5)) + 7Do = 35.44 FEET
USE 36.0 FEET
Wa = 3Wo +La = 450 FEET
USE 450 FEET

CASE 2 -TW > 1/2 Do

La= 3*Do (g/(Do *0.5)) = 72.21 FEET
USE 73.0 FEET
Wa= 3Wo +0.4La = 38.2 FEET
USE 39.0 FEET
RIPRAP SIZING
0.02
D50= = q*1.33 x 12 = 13.25 INCHES
Tw
USE 14.0 INCHES



PROJECT- 248 STICKLES POND R(
NUMBER- 19134

BY- EAJ
E &LP DATE- 11/2/2020

RIPRAP APRON CALCULATIONS FOR SWM-A1 ( HW-G1)

Do = 2.00
Wo = 2.00
W = 0.40 (0.2 Do ASSUMED)
Q= 13.85 CFS MAX. FLOW BASED ON HW
Y = DEPTH OF SCOUR HOLE BELOW INVERT
9= 6.93 CFS/FT (Q/Wo)

CASE1-TW<1/2 Do

La= 1.8 (q/(Do 40.5)) + 7Do = 22.81 FEET
USE 23.0 FEET
Wa= 3Wo +La = 29.0 FEET
USE 29.0 FEET
CASE 2 -TW > 1/2 Do
La= 3*Do (q/(Do 10.5)) = 29.38 FEET
USE 30.0 FEET
Wa= 3Wo +0.4La = 18.0 FEET
USE 18.0 FEET
RIPRAP SIZING
0.02
D50= = eeeemememeee q*1.33 x 12 = 7.87 INCHES
Tw
USE 8.0 INCHES



APPENDIX J -
LOW IMPACT DEVELOPMENT CHECKLIST

@LP



New Jersey Stormwater
Best Management Practices Manual

February 2004

APPENDIX A

Low Impact Development Checklist

A checklist for identifying nonstructural stormwater management
strategies incorporated into proposed land development

According to the NJDEP Stormwater Management Rules at N.J.A.C. 7:8, the groundwater recharge,
stormwater quality, and stormwater quantity standards established by the Rules for major land development
projects must be met by incorporating nine specific nonstructural stormwater management strategies into
the project’s design to the maximum extent practicable.

To accomplish this, the Rules require an applicant seeking land development approval from a regulatory
board or agency to identify those nonstructural strategies that have been incorporated into the project’s
design. In addition, if an applicant contends that it is not feasible to incorporate any of the specific strategies
into the project’s design, particularly for engineering, environmental, or safety reasons, the Rules further
require that the applicant provide a basis for that contention.

This checklist has been prepared to assist applicants, site designers, and regulatory boards and agencies
in ensuring that the nonstructural stormwater management requirements of the Rules are met. It provides
an applicant with a means to identify both the nonstructural strategies incorporated into the development’s
design and the specific low impact development BMPs (LID-BMPs) that have been used to do so. It can also
help an applicant explain the engineering, environmental, and/or safety reasons that a specific nonstructural
strategy could not be incorporated into the development’s design.

The checklist can also assist municipalities and other land development review agencies in the
development of specific requirements for both nonstructural strategies and LID-BMPs in zoning and/or land
use ordinances and regulations. As such, where requirements consistent with the Rules have been adopted,
they may supersede this checklist.

Finally, the checklist can be used during a pre-design meeting between an applicant and pertinent review
personnel to discuss local nonstructural strategies and LID-BMPs requirements in order to optimize the
development’s nonstructural stormwater management design.

Since this checklist is intended to promote the use of nonstructural stormwater management strategies
and provide guidance in their incorporation in land development projects, municipalities are permitted to
revise it as necessary to meet the goals and objectives of their specific stormwater management program and
plan within the limits of N.J.A.C. 7:8.



Low Impact Development Checklist

A checklist for identifying nonstructural stormwater management
strategies incorporated into proposed land development

Municipality:

County: Date:

Review board or agency:

Proposed land development name:

Lot(s): Block(s):

Project or application number:

Applicant’s name:

Applicant’s address:

Telephone: Fax:

Email address:

Designer’s name:

Designer’s address:

Telephone: Fax:

Email address:
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Part 1: Description of Nonstructural Approach to Site Design

In narrative form, provide an overall description of the nonstructural stormwater management approach
and strategies incorporated into the proposed site’s design. Attach additional pages as necessary. Details of
each nonstructural strategy are provided in Part 3 below.

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checklist « February 2004 « Page A-3



Part 2: Review of Local Stormwater Management Regulations

Title and date of stormwater management regulations used in development design:

N.J.A.C. 7:8 - June 20, 2016

Do regulations include nonstructural requirements? Yes: X No:

If yes, briefly describe: __Protect areas that provide water quality benefits, minimize

impervious surfaces, maximize the protection of natural drainage features and

vegetation, minimize land disturbance and soil compaction (N.J.A.C. 7:8-5.3).

List LID-BMPs prohibited by local regulations: N/A

Pre-design meeting held? Yes: X Date: No:

Meeting held with: X

X

Pre-design site walk held? Yes: Date: No:

Site walk held with:

Other agencies with stormwater review jurisdiction:

Name: A\ndover Township Planning Board

Required approval: Preliminary and Final Major Site Plan

Name: Sussex County Soil Conservation District

e et Soil Erosion & Sediment Control Plan Certification

Name: NJ DEP

Required approval: Wetland General Permit, Wetland LOI, Flood Hazard Area Permit
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Part 3: Nonstructural Strategies and LID-BMPs in Design

3.1 Vegetation and Landscaping

Effective management of both existing and proposed site vegetation can reduce a development’s adverse
impacts on groundwater recharges and runoff quality and quantity. This section of the checklist helps
identify the vegetation and landscaping strategies and nonstructural LID-BMPs that have been incorporated
into the proposed development’s design to help maintain existing recharge rates and/or minimize or prevent
increases in runoff quantity and pollutant loading.

No: X

A. Has an inventory of existing site vegetation been performed? Yes:

If yes, was this inventory a factor in the site’s layout and design? Yes: No:

B. Does the site design utilize any of the following nonstructural LID-BMPs?

Preservation of natural areas?  Yes: X No: If yes, specify % of site:
Native ground cover? Yes: X No: If yes, specify % of site:
Vegetated buffers? Yes: X No: If yes, specify % of site:

C. Do the land development regulations require these nonstructural LID-BMPs?

Preservation of natural areas?  Yes: No: X If yes, specify % of site:

X

Native ground cover? Yes: No: If yes, specify % of site:

Vegetated buffers? Yes: No: X If yes, specify % of site:

D. If vegetated filter strips or buffers are utilized, specify their functions:

Reduce runoff volume increases through lower runoff coefficient: ~ Yes: No:

Reduce runoff pollutant loads through runoff treatment: Yes: No:

X No:

Maintain groundwater recharge by preserving natural areas: Yes:
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3.2 Minimize Land Disturbance

Minimizing land disturbance is a nonstructural LID-BMP that can be applied during both the development’s
construction and post-construction phases. This section of the checklist helps identify those land
disturbance strategies and nonstructural LID-BMPs that have been incorporated into the proposed
development’s design to minimize land disturbance and the resultant change in the site’s hydrologic
character.

A. Have inventories of existing site soils and slopes been performed? Yes: X No:

X

If yes, were these inventories factors in the site’s layout and design? Yes: No:
B. Does the development’s design utilize any of the following nonstructural LID-BMPs?
Restrict permanent site disturbance by land owners? Yes: No: X
If yes, how:
Restrict temporary site disturbance during construction? Yes: X No:

If yes, how: Access to the property is limited to the construction entrance only. The

limit of disturbance will be fenced to prevent encroachment by equipment or materials.

X

Consider soils and slopes in selecting disturbance limits? Yes: No:

If yes, how: Slope disturbance was limited to the greatest extents possible, while also

proposing a safe design.

o
C. Specify percentage of site to be cleared: iSSOA’ Of Regraded: i45 /° Of
Disturbed Area Disturbed area

o :
D. Specify percentage of cleared areas done so for buildings: +1% of Disturbed Area

For driveways and parking:i::aoo/o of For roadways: N/A
Disturbed Area ~

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checklist « February 2004 = Page A-6
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E. What design criteria and/or site changes would be required to reduce the percentages in C and D above?

In order to reduce the percentages listed in C and D, the project scope would need

to be significantly reduced.

F. Specify site’s hydrologic soil group (HSG) percentages:

60%

usga: 40%  HsGB: HSG C: HSG D:

G. Specify percentage of each HSG that will be permanently disturbed:

87%

[
usga 9%  wusgm__ HSGC: HSG D:

H.Locating site disturbance within areas with less permeable soils (HSG C and D) and minimizing
disturbance within areas with greater permeable soils (HSG A and B) can help maintain groundwater
recharge rates and reduce runoff volume increases. In light of the HSG percentages in F and G above,
what other practical measures if any can be taken to achieve this?

ompen for the permanent disturbance to hydrologic soil group A and D, m res have been
taken to maintain groundwater recharge: Six above-ground infiltration basins have been proposed to
compensate the groundwater recharge deficit generated by the proposed development.

1. Does the site include Karst topography? Yes:

If yes, discuss measures taken to limit Karst impacts:
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3.3 Impervious Area Management

New impervious surfaces at a development site can have the greatest adverse effect on groundwater recharge
and stormwater quality and quantity. This section of the checklist helps identify those nonstructural
strategies and LID-BMPs that have been incorporated into a proposed development’s design to
comprehensively manage the extent and impacts of new impervious surfaces.

4.94 Acres 0. 48.11 Acres

A. Specify impervious cover at site: Existing:

60.50 Acres
(4% of Total Site Area)

B. Specify maximum site impervious coverage allowed by regulations:

C. Compare proposed street cartway widths with those required by regulations:

Proposed Cartway - Required Cartway

Type of Street Width (feet) “Width (feet)

Residential access — low intensity

Residential access — medium intensity

Residential access — high intensity with parking

Residential access — high intensity without parking

Neighborhood

Minor collector — low intensity without parking

Minor collector — with one parking lane

Minor collector — with two parking lanes

Minor collector — without parking

Major collector

D. Compare proposed parking space dimensions with those required by regulations:

Proposed: Regulations:

E. Compare proposed number of parking spaces with those required by regulations:

Proposed: Regulations:

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checktist  February 2004 « Page A-8



.

F. Specify percentage of total site impervious cover created by buildings:

n/a

By driveways and parking: 19% By roadways:

G. What design criteria and/or site changes would be required to reduce the percentages in F above?

In order to reduce the percentages listed above, the project scope would need

to be significantly reduced.

H. Specify percentage of total impervious area that will be unconnected:

Total site: 0% Buildings: Driveways and parking: Roads:

1. Specify percentage of total impervious area that will be porous:

o] fo) O,
Total site: 0% Buildings: 0% Driveways and parking: 0% Roads:

o
J. Specify percentage of total building roof area that will be vegetated: 0%
K. Specify percentage of total parking area located beneath buildings: 0%
0%

L. Specify percentage of total parking located within multi-level parking deck:
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3.4 Time of Concentration Modifications

Decreasing a site’s time of concentration (Tc) can lead directly to increased site runoff rates which, in tum,
can create new and/or aggravate existing erosion and flooding problems downstream. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the
proposed development’s design to effectively minimize such Tc decreases.

When reviewing Tc modification strategies, it is important to remember that a drainage area’s Tc should
reflect the general conditions throughout the area. As a result, Tc modifications must generally be applied
throughout a drainage area, not just along a specific Tc route.

A. Specify percentage of site’s total stormwater conveyance system length that will be:

o
Storm sewer: O 70 Vegetated swale: 2% Natural channel:

93% Other:

Stormwater management facility:

Note: the total length of the stormwater conveyance system should be measured from the site’s
downstream property line to the downstream limit of sheet flow at the system’s headwaters.

B. What design criteria and/or site changes would be required to reduce the storm sewer percentages and
increase the vegetated swale and natural channel percentages in A above?

In order to reduce the storm sewer percentages and increase the vegetated swale and

natural channel percentages, the project would need to be significantly altered. Due to

the existing topography, and proposed scope of work, additionL vegetated swales are not suitable.

C. In conveyance system subareas that have overland or sheet flow over impervious surfaces or turf grass,
what practical and effective site changes can be made to:

Decrease overland flow slope:

In order to reduce the overland flow slopes, a larger disturbance would be required. Due to the
presence of wetlands with transifions areas and the encroachment of floodway, the site slope
need to be maximized to the most practical extend.

Increase overland flow roughness: The project would need need to be significantly modified

in order to increase overland flow roughness. Due to the proposed use, it is impractical

to make any modifications without affecting the layout and usability of the facilities.
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3.5 Preventative Source Controls

The most effective way to address water quality concerns is by pollution prevention. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the
proposed development’s design to reduce the exposure of pollutants to prevent their release into the
stormwater runoff.

A. Trash Receptacles

Specify the number of trash receptacles provided: 1 for building

Specify the spacing between the trash receptacles: N/A

Compare trash receptacles proposed with those required by regulations:

Proposed: N/A Regulations: N/A

B. Pet Waste Stations
N/A

Specify the number of pet waste stations provided:

N/A

Specify the spacing between the pet waste stations:

Compare pet waste stations proposed with those required by regulations:

N/A Regulations: N

Proposed:

Specify percentage of total inlets that comply with the NJPDES storm drain inlet criteria: 5 Inlets

D. Maintenance

Specify the frequency of the following maintenance activities:

Street sweeping: Proposed: N/A Regulations: N/A

q Per Township N/A

Litter collection: Propose Regulations:

Identify other stormwater management measures on the site that prevent discharge of large trash and
debris:

Inlet silt sacks and NJDEPS-approved inlets grates.

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checklist » February 2004 « Page A-11

I C. Inlets, Trash Racks, and Other Devices that Prevent Discharge of Large Trash and Debris



E. Prevention and Containment of Spills

Identify locations where pollutants are located on the site, and the features that prevent these pollutants
from being exposed to stormwater runoff:

N/A

Pollutant: Location: N/A

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant: N/A Location: N/A

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

N/A

Pollutant: Location: N/A

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant: N/A N/A

Location:

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant: N/A Location: N/A
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Part 4: Compliance with Nonstructural Requirements
of NJDEP Stormwater Management Rules

1. Based upon the checklist responses above, indicate which nonstructural strategies have been incorporated
into the proposed development’s design in accordance with N.J.A.C. 7:8-5.3(b):

No. Nonstructural Strategy “Yes No
1. Protect areas that provide water quality benefits or areas particularly
susceptible to erosion and sediment loss. X
2. Minimize impervious surfaces and break up or disconnect the flow of runoff X
over impervious surfaces.
3. Maximize the protection of natural drainage features and vegetation. X
4. Minimize the decrease in the pre-construction time of concentration. X
5. Minimize land disturbance including clearing and grading. X
6. Minimize soil compaction. X
7. Provide low maintenance landscaping that encourages retention and planting X
of native vegetation and minimizes the use of lawns, fertilizers, and pesticides.
8. Provide vegetated open-channel conveyance systems discharge into and X
through stable vegetated areas.
9. Provide preventative source controls. X

2. For those strategies that have not been incorporated into the proposed development’s design, provide
engineering, environmental, and/or safety reasons. Attached additional pages as necessary.
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