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Tornado Path

- Tornado
-F-4

- 190 mph

- Total Area Affected

- 435 Acres




Post-Tornado Stormwater System




Effects of the Tornado

Fatalities

FEMA Registrants

Housing Units Likely Affected

1,645

700-800

2,213
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74.3 %
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Effects of the Tornado

Curb, Drop Inlet, and Gutter

Total Affected: 275

Normal Condition 169 % Normal 61.45%
Needs Cleanout 61 % Needs Cleanout 22.18%
Broken Lid 31 % Broken Lid 11.27%




Effects of the Tornado

Culvert
Normal Condition 137 % Normal 45.67%
Needs Cleanout 135 % Needs Cleanout 45.00%
Broken Lid 4 % Broken Lid 1.33%
Buried 21 % Buried 7.00%




WINSLAMM Analysis
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WINSLAMM Analysis

Pre-Tornado Input Data (ALL Areas in Acres)

Rooftop | Landscaped

24.78 60.07 43.50 65.25 326.25




WINSLAMM Analysis
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WINSLAMM Analysis
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WINSLAMM Analysis
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Post Tornado Input Data (ALL Areas in Acres)

Drive

Length |Street| Way |Rooftop | Landscaped
(mi) Area Area Area

24.78 60.07 21.75 0.00 413.25




WINnSLAMM Analysis
Post Tornado Storm Water Contribution % Areas
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WINSLAMM Analysis
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Street Cleaning

Pre Tornado Street Cleaning Results

Total Total
Percent Influent | Effluent | Percent

LLoad Conc Conc Conc.
Reduction| (mg/L) (mg/L) |Reduction
105.9 102.3 3.343

Total Total
Percent Influent | Effluent| Percent
Load Conc Conc Conc.
Reduction| (mg/L) | (mg/L) |Reduction
17 105.9 87.86 17




Catch Basins
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Catch Basins

Pre Tornado Catch Basin Results

Influent | Effluent | Percent Influent |Effluent |Percent

Conc.
Reduction | (mg/L) Reduction

35615 0] 100 80.03 0] 100

Post Tornado Catch Basin Results

Total
Influent |Effluent|Percent
conc

(mg/L) |Reduction




Wet Pond Design: Pre-Tornado Design Inputs

Faste Pond Data I

Time [1.2 = Hainfall Duration]

Save thiz Pond az a
WinDETPOMND File

LCancel | Delete Pond | Continue |

Upstream zide slope [_H:1%]
Downstream zide slope [_H: 1]
Horizontal flove path lerngth

at top of weeper [ft]

Average rock diameter [ft]
Diztance from battom to top

of weeper [ft)

Height from datum ko
baottomn of weeper [ft]

Fond Number 1 e &dd | Sharp Crested Weir add | add |
. . Stage srea Yl “w'eir Length [ft] . i ater
Drainage System Control Practice [ft] [acres] [E;I;l;l]e iy s . E\"[?npl_,.?j[aahlon P s SO
0 ooo o.ooon o.oon bottom of weir opening [ft] w [ac-ftAday]
J 0.00 0000
1 0.50 0.1300 0.048 Remowve I‘I.I"—Notl::h weir an
= 1.00 0.9700 0.338 wisir Angle (<180 degrees) 45 Feb e 0000
Select Particle Size Distribution File ] 3 1.60 20100 1.083 : g g b ar 0.00 0.oo0
= a 500 34700 > 455 Height from daturn ta 0.25 Apr 000 0000
C-“Frogram FilesinS LAk +10sHURP.CPZ bottom of weir opening [ft] o 0.00 oono
- . - 5 2.50 5.5600 4.735 Mumnber of %-Motch weirs 5 a - -
& 2.00 93100 8478 Jun 0.00 0.000
7 3.25 16.6100 11.718 Remove I Orifice Set 1 Jul 0.00 0.000
- ) i ; Aug 0.00 0.000
Iritial Stage Elewation [F: |_4.DD a8 2.60 23.9000 16,781 Orifice Diameter [ft] 5.50
g 375 38 4900 24 5a0 Irvvert slevation above datum [ft) | 0.25 Sep 0.00 0.000
Peal to &werage Flow Fatio: | 280 10 A4.00 82 2700 39675 Mumber of arifices in set 5 Oct 0.00 0.000
11 . R =1 0.00 0,000
12 #dd | Orifice Set 2 Do oo0 0000
Orifice Diameter [ft]
13
14 —1 |Inwvert elevation abowve datum [ft] :'d:j | I g::jhd I
Mumber of orifices in set atura er |
15 _ St?tge Seepage Rate | Outflow
thEntﬂe]r&:aftion [gree:t;er I 15 Add I Orifice Set 2 (ft) [indhr] Rate [cfz)
Sl st STe BEEIAE 1D 17 - ro—— 0.50 0.00 o.o0a||
rodify all pond areas by Orifice Diameter [ft]
and then select 'Modify b odify Pond . Irvert elewvation abowve daturn [ft] 1.00 0.00 0.000
Pond Areas’ buttan Areas Recalculate Cumulative Yolume | MHumber of orifices in set 1.50 0.00 0.000
2.00 0.00 0000
Add I Stone Weeper 2 B0 o.on o.o00
I width at bottorn of weeper [ft) 2.00 0.00 0.000| -
Flow Copy Pond Dats wheeper zide slope [ H:1W]
Add I Broad Crested Weir

“wieir crest length [ft]

“wieir crest width [F]
Height of weir opening [ft]
Height from datum ko
bottarn of weir opening [ft]

Add

I Seepage Basin

&dd | Vertical Stand Fipe

Fipe diameter [ft]
Height aboswe datum [ft]

Irnfiltration rate [indhr]
“Wwiidth of device [ft]
Length of dewice [ft]

Irwert elevation of seepage
bazin inlet abowe daturn [ft]




Wet Pond Design Results

Iteration Influent
Load (Ibs)

2.04E+07 O 100 117246 0 100 5.50 1

2.04E+07 2.04E+0 O 117246 115314 1.647 0.55 1
7

2.04E+07 2.04E+0 O 117246 115831 1.207 1.23 1
7

2.04E+07 325552 98.41 117246 1324 98.87 1.24 1

2.04E+07 7.22E+06 64.65 117246 43509 62.89 1.23 13




Wet Pond Design: Post Tornado Wet Pond Design Inputs
Pond Number 1 - . e #dd | Sharp Crested Weir Add | Add |
i i tage i | [weir Length ift _
Drainage System Control Practice ift] (e \-‘['2!;!;!;]6 H:i;hti:-lggm .j[at]um — _— Evgaﬂatlon With\ug:::x?hate
0 0.0 0.noon o.onn biottomn of weir opening [f] lin/day) [ac-ftSda]
Jan 0.0 0.000
1 ::gg 1018233 gg;; Femowve I‘U"-Notl::h Weir Feb o.00 0.o000
g 2.DD 2.981 o 1 .F"EB wieir &ngle (<1280 degrees) 45 Wl ar oo 0.oon
2'50 4'3950 3'530 Height from datum to 0258 Apr o.on o.oon
C"Frogram FileswwinGLaMM w10WURF.CFZ |+ ' : : bottam of weir opening [f]
“Program Filestifin v : 5 .00 £.2120 £.282 Number of Y-Match v ] My Lo R
urnber of W-Match weirs
6 3.50 £.63E0 9.934 Jun 0.00 0.000
7 4.00 1202280 15.160 Remowve I Orifice Set 1 ',.;,_Jul ggg gggg
.. . i i g . )
Initial Stage Elesvation [ft): I—E.EIEI ] 4.50 171170 22445 Orifice Diarneter [Ft) 247
9 5.00 25,5380 33125 Invert elevation above datum [ft] | 0.25 Sep 0.00 0.000
Peak to Average Flow Ratio: | 380 10 5.25 42 5610 41 644 Mumnber of orifices in set 1 Ot 0.00 0.000
[Rl=3% 0.0 0.000
B3R 20 % | ks [ieesas
- : - Orifice Diameter [ft]
13 E.00 1952240 109.611
14 =1 |Irvert elevation abowe datum [ft) :dtd I I gtdhd I
i i atural er -
15 MNumber of orifices in set St?tge Seopage Rate Outflow
thEnﬁjﬁrtfP:a't:tiDn [gree;t;ar I 16 Add I Orifice Set 2 [Ft] [irhr] Fiate [cfs)
an at you want to - — - =
modify all pond areas by ! Ve Orifice Dlamgter [Ft] ::gg ggg gggg
and then zelect 'kodify b adify Pond . Inwert elevation abowe datum [ft] : : :
Pond Areas' button Areas Recalculate Cumulative Yaolume | Mumber of orifices in sot 2.00 0.0 0.000
2.50 0.0 0.000
Add | Stone Weeper .00 0.00 0.000
“Wwidth at bottorm of weeper [ft) 3.80 0.on 0.ooo| -
Flow Copy Pond Data I Weeper zide slope [ H:1W] I i
Upstream zide slope [ H:1%) add Broad Crested Weir
Faszte Pond Dat
SEEreng Ta I Drowniztream side slope [_H: 1) wheir crest length [ft)
Horizontal flowe path length e crest width [Ft]
Time [1.2 = Rainfall Duration] at top of weeper [ft] Height of weir apening [f
Average rock diarmeter [ft] Height from datum bo
Diigtance from bottom to top bottam of weir opening [ft]
of weeper [ft] _
Save this Pond as a Height from datum to 4dd | Seepage Basin
WinDETPOND File battam of weeper [ft] Infiltration rate [indhr)
] ] “wiidth of device [ft]
Add I‘U"ertlcal Stand Pipe Lenath of device [f]
B Fipe diameter [ft] Irwvert elevation of zeepage
Lancel | Delete Pond | Lontinue | Height above datumm (] basin inlet above datum (i)




Wet Pond Design: Post Tornado Outputs

Iteration | Inflow Outflow % Vol. Influent | Effluent | % Load Orifice | No. of
Vol. (cf) |Vol. (cf) Reduced Reduced

1.75E+07 O 100 131079 0 100 8.47 1

1.75e+07 1.75E+07 0 131079 129600 1.129 1 5

1.75E+07 1.75E+07 0 131079 129779 0.9918 1.4 1




Bio-filter Design
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- - -
n
10-TIHITer pesign. re-10rnado INputs
n
Drainage System Control Practice &dd | Sharp Crested Weir &dd | Other Dutlet B apoiation add |
Device Properties Biofilter Number 1 |"/=ir Lenath (1] Stage | o ft | Other Outflows || Evapotrans- )
Top Area [sf] | IREFRREN Height fromn daturn to Mumber age (1] Fiate (cfs] hanth pirfctlion E\‘"[‘?npf,‘:;:;']‘jn
Bottom Area (sf] Senggen| Lootiom of weir spening (i) 1 . [ir BE]DD
Total Depth [ft] 5.00 Remove | Broad Crested Weir e S an -
- - - 3 Feb 0.00
Tppical Wwidth [ft] [Cozt est. anly] 1000 [afeir crest length [ft] 10.00
. S - . ! : 4 b ar 0.00
I ative Sail Infiltration B ate [indhr] 0.470| [wafeir crest width [ft) 1.00 2, o.on
r .
Height frorm datum to 475 il = Mz 000
Infil. Fiate Frac:t?on-B_ottom [0-1] 1.00| |bottom of weir opening [ft) ) Remove | Evapotranspiration Jur{url oon
Infil. st Fraction-Sides [U-1] 1.00 Add | Vertical Stand Pipe Soil porosity [saturation 0,463 Jul 0.00
Rock Filled Depth [ft] 2.00 - - moisture content. 0-1) :
: g Fipe diamneter [ft] . . - . Aug 0.ao0
Rack Fill Parosity [0-1] 0.40 Height aboree datum (] Soil field moisture capacity (0-1] 0.328 Sep o.on
Engineered Media Type media Data Fermarnent wilting point [0-1] 0.029 Ot D-EID
Engineered Media Infiltration Rate 047 Add I Surface Discharge Pipe |Supplemental imgation used? = M D-EID
Orifice Dliameter [ft) Fraction of available capacity 0000 DDV D-EID
Engineered Media Depth [f] 2.00] [Inwvert elevation abowve datum [f] wher! rgation jSta[tS (0-1) - . - -
Engineered Media Porasity [0-1] 0.45] [Mumber of orifices in set Fraction of available capacity 0.000 FPlant Types
when irmgation stops [0-1] ) 1 2 2 4
£dd__| Drain Tile/Underdrain Fraction of bifilter that is vegetated 0.50 0.25 0.25 0.00
Orifice Diameter [ft) Flant tppe annualz_w [Praine P+ | Shrubs - -
Inflowe Hpdrograph Peak to Average 280
Flows R atio - Irvert elevation above daturn [ft) R oot depth [ft] 1.0 E.0 2.0 0.0
Mumber of Devices in Source Area or . Mumber of arifices in set ET Crop Adjustment Factor 0.65 0.50 0.50 0.00
Land Usze Usze Random Murmber Biofilter Geomelry Schematic
[T fctivate Pipe or Box Storage. € Pipe @7 Box [~ Generation to dccount for
Driarmeter [ft] Irfiltration Fate Uncertainky |»1 o.oo ~|
'-E_”E!th [f_t] - - Initial ‘W ater Surface N, — -
“writhin Biofilker [check if ves] = 0.00 Elevation [ft] \
Ferforated [check if res] = I —————_————————
B attom E lesation [ft above datum) Apply Selected Source Areas Top of Engineered Media
- = - fram One Upstream Land Uze
Diizcharge Orifice Dianneter [Ft)
— Select Mative 5Soil Infiltration Hate Change 2.00
" Sand - 8indhr _ L I:!a_l,l loam - 0.1 indhr _ Eeumgtry | 500" 4 75
" Loamy sand - 2.5 indhr 7 Silty clay loam - 0.05 indhr _| e e
¢ Sandy loam - 1.0inhr ¢ Sandy clay - 0.05 inthr Copy Biofilter Top of Rock Fil
7 Loam - 0.5 indhr 7 Silty clay - 0.04 in/hr Data
7 Silt laam - 0.2 indhr © Clay - 0.02 indkr e 2.00
© Sandy silt loam - 0.2 inshr - Rain Barel/Cisgtern - 0.00 indhr e
Select Particle | C:MP FileshwinSLakik »10NNURP.CFZ
Size File I rogram Fies " ¥ Refrezh Schematic | Delete | Cancel | Continue |




Bio-filter Design: Pre-Tornado Results

Iteration | Total Inflow Total Outflow Vol. | Percent
(s1)) Vol.Reduction

3.04E+07 0 100

3.04E+07 609630 97.99

3.04E+07 2.02E+07 33.6

3.04E+07 4.68E+06 84.58

Total Influent
Load (lbs)




Bio-filter Design: Post-Tornado Results

Iteration |Total Inflow |Total Outflow Vol. |Percent Vol. Influent Load
Vol. (cf) (s1)) Reduction (Ibs)

1.75E+07 0] 100 0]

1.75E+07 8.35E+06 52.19 0]

1.75E+0Q7 1.16E+07 33.31 0]




Conclusion

Proposed Plan Results

» Clean up remaining debris

and sediment o Efficient water removal

* Repair existing storm water » Efficient pollution
Infrastructure
removal

» Add additional catch basins

» Add additional bio-filters
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