Appendix D

SIMPLIFIED APPROACH SIZING CALCULATIONS

The spreadsheet columns are described below:

Column (1) Time in Minutes

Column (2) | Inflow for Storm Event (25-Year Detention Storm 3.97°/24 hours) and Contributing
Impervious Area (1 acre)

Column (3) | Inflow (cf) = Inflow (cfs) x 60 x 10

Column (4) | Inflow (in) = Inflow (cf) x 12 /43,560

Column (5) Cumulative Inflow (in) = inflow (in) + Cumulative inflow (in) of previous step

Column (6) | Max Outflow (cfs) = Facility Area (sf) x Infiltration Rate (ft/s)
Note: Infiltration rate is assumed to be 2.5”/hr in this case. Also, for simplicity head is
not taken into account.

Column (7) Cumulative Outflow (cf) = outflow (cfs) x 10 x 60 + cumulative outflow (cf) of previous
step

Column (8) Inflow — Outflow (cfs) = Column 2 inflow (cfs) — Column 6 outflow (cfs)

Column (9) Incremental inflow — outflow (cf) = inflow — outflow (cfs) x 10 x 60

Column (10) | Cumulative inflow — outflow (cf) =
If incremental inflow — outflow (cf) + cumulative inflow — outflow (cf) of previous step is
less than 0, 0; else = incremental inflow — outflow (cf) + cumulative inflow — outflow (cf)
of previous time step

Column (11) | Cumulative depth (in) = cumulative inflow — outflow (cf) x 12 / Facility Area (sf)

Note that cumulative depth does not exceed 6 inches in this case, which would result in
an overflow condition. When modeling for detention purposes, overflow is allowed,
but only at pre-developed peak rates. When modeling for pollution reduction, the
entire post-developed runoff rate from the pollution reduction storm must be
infiltrated without overflow.

Resulting swale square-footage is 3,940, which when divided by the 43,560 square-foot
impervious surface equals the 0.09 sizing factor.

Spreadsheet lllustrating Vegetated Swale Sizing: 43,560 sq-ft imp. 25 yr storm Swale Square Footage= 3940
B Soil Infiltration Rate=2.5"/hr= .21 ft/hr= 0.00006 ft/s
(1 2) (3) 4) (5) (6) () 8) (9) (10) (11)
Inflow Inflow Cumulative Max Cumulative Inflow - Incremental Cumulative  Cumulative
Time Inflow Volume Volume Inflow Outflow  Outflow Vol. Outflow Inflow - Inflow - Depth
Outflow Outflow
(min) (cfs) (cf) (in) (in) (cfs) (cf) (cfs) (cf) (cf) (in)
0 0 0 0.00 0.00 0.2364 0 -0.2364 -141.84 0 0
10 0 0 0.00 0.00 0.2364 141.84 -0.2364 -141.84 0 0
20 0 0 0.00 0.00 0.2364 283.68 -0.2364 -141.84 0 0
30 0 0 0.00 0.00 0.2364 425.52 -0.2364 -141.84 0 0
40 0.01 6 0.00 0.00 0.2364 567.36 -0.2264 -135.84 0 0
50 0.02 12 0.00 0.00 0.2364 709.2 -0.2164 -129.84 0 0
60 0.03 18 0.00 0.01 0.2364 851.04 -0.2064 -123.84 0 0
70 0.03 18 0.00 0.01 0.2364 992.88 -0.2064 -123.84 0 0
80 0.04 24 0.01 0.02 0.2364 1134.72 -0.1964 -117.84 0 0
90 0.05 30 0.01 0.03 0.2364 1276.56 -0.1864 -111.84 0 0
100 0.05 30 0.01 0.04 0.2364 1418.4 -0.1864 -111.84 0 0
110 0.06 36 0.01 0.05 0.2364 1560.24 -0.1764 -105.84 0 0
120 0.08 48 0.01 0.06 0.2364 1702.08 -0.1564 -93.84 0 0
130 0.08 48 0.01 0.07 0.2364 1843.92 -0.1564 -93.84 0 0
140 0.08 48 0.01 0.09 0.2364 1985.76 -0.1564 -93.84 0 0
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150 0.09 54 0.01 0.10 0.2364 21276 -0.1464 -87.84 0
160 0.09 54 0.01 0.12 02364 226944  -0.1464 -87.84 0
170 0.1 60 0.02 0.13 02364 241128  -0.1364 -81.84 0
180 0.11 66 0.02 0.15 02364 255312  -0.1264 -75.84 0
190 0.12 72 0.02 0.17 02364 269496  -0.1164 -69.84 0
200 0.12 72 0.02 0.19 0.2364 28368 -0.1164 -69.84 0
210 0.12 72 0.02 0.21 02364 297864  -0.1164 -69.84 0
220 012 72 0.02 0.23 02364 312048  -0.1164 -69.84 0
230 013 78 0.02 0.25 02364 326232  -0.1064 -63.84 0
240 015 90 0.02 0.28 02364 340416 -0.0864 -51.84 0
250  0.15 90 0.02 0.30 0.2364 3546 -0.0864 -51.84 0
260  0.15 90 0.02 0.33 02364  3687.84  -0.0864 -51.84 0
270 0.15 90 0.02 0.35 02364 382968  -0.0864 -51.84 0
280  0.15 90 0.02 0.38 02364 397152  -0.0864 -51.84 0
290 017 102 0.03 0.40 02364 411336  -0.0664 -39.84 0
300 018 108 0.03 0.43 0.2364 42552 -0.0564 -33.84 0
310 018 108 0.03 0.46 02364  4397.04  -0.0564 -33.84 0
320 018 108 0.03 0.49 02364 453888  -0.0564 -33.84 0
330 018 108 0.03 0.52 02364  4680.72  -0.0564 -33.84 0
340 018 108 0.03 0.55 0.2364 482256  -0.0564 -33.84 0
350 02 120 0.03 0.59 0.2364 49644  -0.0364 -21.84 0
360  0.21 126 0.03 0.62 02364 510624  -0.0264 -15.84 0
370 0.21 126 0.03 0.66 02364 524808  -0.0264 -15.84 0
380 022 132 0.04 0.69 02364  5389.92  -0.0164 -9.84 0
390 022 132 0.04 0.73 02364  5531.76  -0.0164 -9.84 0
400 022 132 0.04 0.77 0.2364 56736 -0.0164 -9.84 0
410 026 156 0.04 0.81 02364  5815.44 0.0236 14.16 14.16
420 031 186 0.05 0.86 0.2364  5957.28 0.0736 44.16 58.32
430 0.31 186 0.05 0.91 0.2364  6099.12 0.0736 44.16 102.48
440 036 216 0.06 0.97 02364  6240.96 0.1236 74.16 176.64
450 042 252 0.07 1.04 0.2364 6382.8 0.1836 110.16 286.8
460 0.6 360 0.10 1.14 0.2364  6524.64 0.3636 218.16 504.96
470 102 612 0.17 1.31 02364  6666.48 0.7836 470.16 975.12
480 094 564 0.16 1.46 0.2364  6808.32 0.7036 42216 1397.28
490 052 312 0.09 1,55 0.2364  6950.16 0.2836 17016 1567.44
500 037 222 0.06 161 0.2364 7092 0.1336 80.16 1647.6
510 0.31 186 0.05 1.66 0.2364  7233.84 0.0736 4416 1691.76
520  0.31 186 0.05 1.71 0.2364  7375.68 0.0736 4416 173592
530 026 156 0.04 1.76 02364 751752 0.0236 1416 1750.08
540 0.21 126 0.03 1.79 02364  7659.36  -0.0264 -15.84  1734.24
550  0.21 126 0.03 1.82 0.2364 78012 -0.0264 -15.84 1718.4
560  0.21 126 0.03 1.86 02364 794304  -0.0264 -15.84  1702.56
570 0.21 126 0.03 1.89 02364  8084.88  -0.0264 1584  1686.72
580  0.21 126 0.03 1.93 02364 822672  -0.0264 -15.84  1670.88
590  0.21 126 0.03 1.96 02364  8368.56  -0.0264 1584 1655.04
600  0.21 126 0.03 2.00 0.2364 85104  -0.0264 -15.84 1639.2
610  0.21 126 0.03 2.03 02364 865224  -0.0264 -15.84  1623.36
620  0.21 126 0.03 2.07 02364 879408  -0.0264 1584 1607.52
630  0.21 126 0.03 2.10 02364 893592  -0.0264 -15.84  1591.68
640  0.21 126 0.03 2.14 02364  9077.76  -0.0264 -15.84  1575.84
650 019 114 0.03 217 0.2364 92196  -0.0464 -27.84 1548
660 017 102 0.03 220 02364 936144  -0.0664 -39.84  1508.16
670 017 102 0.03 2.22 02364  9503.28  -0.0664 -39.84  1468.32
680 017 102 0.03 225 02364 964512  -0.0664 -39.84 142848
690 017 102 0.03 228 02364  9786.96  -0.0664 -39.84  1388.64
700 017 102 0.03 2.31 0.2364 9928.8  -0.0664 -39.84 1348.8
710 047 102 0.03 2.34 02364 1007064  -0.0664 -39.84  1308.96
720 017 102 0.03 237 02364 1021248  -0.0664 -39.84  1269.12
730 017 102 0.03 2.39 02364  10354.32  -0.0664 -39.84 122928
740 047 102 0.03 2.42 02364  10496.16  -0.0664 -39.84  1189.44
750 017 102 0.03 245 0.2364 10638 -0.0664 -39.84 1149.6
760 017 102 0.03 248 02364  10779.84  -0.0664 -39.84  1109.76
770 0.15 90 0.02 2.50 02364 1092168  -0.0864 -51.84  1057.92
780  0.13 78 0.02 252 02364 1106352  -0.1064 -63.84 994.08
790 0.13 78 0.02 2.55 02364 1120536 -0.1064 -63.84 930.24
800  0.13 78 0.02 2.57 02364 113472  -0.1064 -63.84 866.4
810  0.13 78 0.02 2.59 02364  11489.04  -0.1064 -63.84 802.56
820  0.13 78 0.02 2.61 02364  11630.88  -0.1064 -63.84 738.72
830  0.13 78 0.02 263 02364 1177272 -0.1064 -63.84 674.88
840  0.13 78 0.02 265 02364 1191456  -0.1064 -63.84 611.04
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0.04830213
0.19893928
0.34957644
0.60254862
0.97832284
1.72250314
3.32629766
4.76635614
5.34680040
5.62023959
5.77087675
5.92151390
5.96981604
5.91578314
5.86175025
5.80771736
5.75368446
5.69965157
5.64561868
5.50158578
5.563755289

5.48352
5.42948710
5.37545421
5.28048731
5.14458639
5.00868548
4.87278456
4.73688365
4.60098274
4.46508182
4.32918091

4.19328
4.05737908
3.92147817
3.78557725
3.60874233
3.39097340
3.17320446
2.95543553
2.73766659
2.51989766
2.30212873
2.08435979




850  0.13 78 0.02 2.67 0.2364 12056.4 -0.1064 -63.84 547.2  1.86659086
860  0.13 78 0.02 2.70 0.2364  12198.24 -0.1064 63.84 483.36 1.64882192
870  0.13 78 0.02 2.72 0.2364  12340.08 -0.1064 -63.84 419.52  1.43105299
880  0.13 78 0.02 2.74 0.2364  12481.92 -0.1064 -63.84 355.68  1.21328406
890  0.13 78 0.02 276 0.2364  12623.76 -0.1064 63.84 291.84 0.99551512
900  0.12 72 0.02 278 0.2364 12765.6 -0.1164 -69.84 222 0.75727918
910  0.12 72 0.02 2.80 0.2364  12907.44 -0.1164 -69.84 152.16  0.51904324
920  0.12 72 0.02 2.82 0.2364  13049.28 -0.1164 -69.84 82.32  0.28080731
930  0.12 72 0.02 2.84 02364  13191.12 -0.1164 -69.84 12.48  0.04257137
940  0.12 72 0.02 2.86 0.2364  13332.96 -0.1164 -69.84 0 0
950  0.12 72 0.02 2.88 0.2364 13474.8 -0.1164 -69.84 0 0
960  0.12 72 0.02 2.90 0.2364  13616.64 -0.1164 -69.84 0 0
970  0.12 72 0.02 2.92 0.2364  13758.48 -0.1164 -69.84 0 0
980  0.12 72 0.02 2.94 0.2364  13900.32 -0.1164 -69.84 0 0
990  0.12 72 0.02 2.96 0.2364  14042.16 -0.1164 -69.84 0 0

1000  0.12 72 0.02 2.98 0.2364 14184 -0.1164 -69.84 0 0
1010 0.1 66 0.02 3.00 0.2364  14325.84 -0.1264 -75.84 0 0
1020  0.09 54 0.01 3.01 0.2364  14467.68 -0.1464 -87.84 0 0
1030  0.09 54 0.01 3.03 0.2364  14609.52 -0.1464 -87.84 0 0
1040  0.09 54 0.01 3.04 0.2364  14751.36 -0.1464 -87.84 0 0
1050  0.09 54 0.01 3.06 0.2364 14893.2 -0.1464 -87.84 0 0
1060  0.09 54 0.01 3.07 0.2364  15035.04 -0.1464 -87.84 0 0
1070 0.09 54 0.01 3.09 0.2364  15176.88 -0.1464 -87.84 0 0
1080  0.09 54 0.01 3.10 0.2364  15318.72 -0.1464 -87.84 0 0
1090  0.09 54 0.01 3.12 0.2364  15460.56 -0.1464 -87.84 0 0
1100  0.09 54 0.01 3.13 0.2364 15602.4 -0.1464 -87.84 0 0
1110 0.09 54 0.01 3.15 02364  15744.24 -0.1464 -87.84 0 0
1120 0.09 54 0.01 3.16 0.2364  15886.08 -0.1464 -87.84 0 0
1130 0.09 54 0.01 3.18 0.2364  16027.92 -0.1464 -87.84 0 0
1140 0.09 54 0.01 3.19 0.2364  16169.76 -0.1464 -87.84 0 0
1150  0.09 54 0.01 3.20 0.2364 16311.6 -0.1464 -87.84 0 0
1160  0.09 54 0.01 3.22 0.2364  16453.44 -0.1464 -87.84 0 0
1170 0.09 54 0.01 3.23 0.2364  16595.28 -0.1464 -87.84 0 0
1180  0.09 54 0.01 3.25 0.2364  16737.12 -0.1464 -87.84 0 0
1190  0.09 54 0.01 3.26 0.2364  16878.96 -0.1464 -87.84 0 0
1200  0.09 54 0.01 3.28 0.2364 17020.8 -0.1464 -87.84 0 0
1210 0.09 54 0.01 3.29 0.2364  17162.64 -0.1464 -87.84 0 0
1220  0.09 54 0.01 3.31 0.2364  17304.48 -0.1464 -87.84 0 0
1230  0.09 54 0.01 3.32 0.2364  17446.32 -0.1464 -87.84 0 0
1240  0.09 54 0.01 3.34 0.2364  17588.16 -0.1464 -87.84 0 0
1250  0.09 54 0.01 3.35 0.2364 17730 -0.1464 -87.84 0 0
1260  0.09 54 0.01 3.37 0.2364  17871.84 -0.1464 -87.84 0 0
1270 0.09 54 0.01 3.38 0.2364  18013.68 -0.1464 -87.84 0 0
1280  0.09 54 0.01 3.40 0.2364  18155.52 -0.1464 -87.84 0 0
1290  0.09 54 0.01 3.41 0.2364  18297.36 -0.1464 -87.84 0 0
1300  0.09 54 0.01 3.43 0.2364 18439.2 -0.1464 -87.84 0 0
1310 0.09 54 0.01 3.44 0.2364  18581.04 -0.1464 -87.84 0 0
1320  0.09 54 0.01 3.46 0.2364  18722.88 -0.1464 -87.84 0 0
1330 0.09 54 0.01 3.47 0.2364  18864.72 -0.1464 -87.84 0 0
1340  0.09 54 0.01 3.49 0.2364  19006.56 -0.1464 -87.84 0 0
1350  0.09 54 0.01 3.50 0.2364 19148.4 -0.1464 -87.84 0 0
1360  0.09 54 0.01 3.52 0.2364  19290.24 -0.1464 -87.84 0 0
1370 0.09 54 0.01 3.53 0.2364  19432.08 -0.1464 -87.84 0 0
1380  0.09 54 0.01 3.55 0.2364  19573.92 -0.1464 -87.84 0 0
1390  0.09 54 0.01 3.56 0.2364  19715.76 -0.1464 -87.84 0 0
1400  0.09 54 0.01 3.58 0.2364 19857.6 -0.1464 -87.84 0 0
1410  0.09 54 0.01 3.59 0.2364  19999.44 -0.1464 -87.84 0 0
1420  0.09 54 0.01 3.61 0.2364  20141.28 -0.1464 -87.84 0 0
1430  0.09 54 0.01 3.62 0.2364  20283.12 -0.1464 -87.84 0 0
1440  0.09 54 0.01 3.64 0.2364  20424.96 -0.1464 -87.84 0 0
1450  0.05 30 0.01 3.64 0.2364 20566.8 -0.1864 -111.84 0 0
1460 0 0 0.00 3.64 0.2364 20566.8 -0.2364 -141.84 0 0
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