
M E R E D I T H  B A G B Y ,  Y O U N G  H A N ,   
A N N A  K A C H E L M A N ,  

B R Y A N  L E A T H ,  A N D  M Y L E S  M C M A N U S  
 
 
 
 

1 

Storm Water Management of 
Pleasant Grove, AL 



Background 
Information 
 

 - Small Residential 
Community 

 

 - Population around 
10,000 

 

- About 10 miles from 
the Birmingham City 
Center 
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Pre-Tornado 
Stormwater 
System  
 

Curb and Gutter 

to 

Culverts 

to 

Catch Basin 
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Tornado Path 

 - Tornado  

 - F-4 

 - 190 mph  

 

- Total Area Affected 

 - 435 Acres 
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Post-Tornado Stormwater System  
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Effects of the Tornado 
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Pleasant Grove Jefferson County Percentage 

Fatalities 10 21 47.6 % 

FEMA Registrants  1,645 2,213 74.3 % 

Housing Units Likely Affected 700-800 962 78.0 % 



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% 
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Effects of the Tornado 



Culvert  

 Total Affected: 300 

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% 
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Effects of the Tornado 



WinSLAMM Analysis 
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WinSLAMM Analysis 

Lot 
Area 

Curb-
Length 

(mi) 
Street 
Area 

Drive 
Way Area 

Rooftop 
Area 

Landscaped 
Area 

435.00 24.78 60.07 43.50 65.25 326.25 

Pre-Tornado Input Data (ALL Areas in Acres) 
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WinSLAMM Analysis 

0
10
20
30
40
50
60
70
80
90

100

1 2 3 4 5 6 7 8 9 10 11 12

%
 A

re
a 

Pre Tornado Storm Water Contribution % Areas 

Small Landscaped
Area 1
Street Area 1

Driveways 1

Roofs 1

11 



WinSLAMM Analysis 
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WinSLAMM Analysis 

Lot 
Area 

Curb-
Length 

(mi) 
Street 
Area 

Drive 
Way 
Area 

Rooftop 
Area 

Landscaped 
Area 

435.
00 24.78 60.07 21.75 0.00 413.25 

Post Tornado Input Data (ALL Areas in Acres) 
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WinSLAMM Analysis 
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WinSLAMM Analysis 
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Street Cleaning 

Total 
Influent 

Load 
(lbs) 

Total 
Effluent 

Load 
(lbs) 

Percent 
Load 

Reduction 

Total 
Influent 

Conc 
(mg/L) 

Total 
Effluent 

Conc 
(mg/L) 

Percent 
Conc. 

Reduction 
18845 18215 3.343 105.9 102.3 3.343 

Total 
Influent 

Load 
(lbs) 

Total 
Effluent 

Load 
(lbs) 

Percent 
Load 

Reduction 

Total 
Influent 

Conc 
(mg/L) 

Total 
Effluent 

Conc 
(mg/L) 

Percent 
Conc. 

Reduction 
18845 15640 17 105.9 87.86 17 

Pre Tornado Street Cleaning Results 

Post Tornado Street Cleaning Results 
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Catch Basins 
17 



Catch Basins 

Total 
Influent 
Load 
(lbs) 

Total 
Effluent 
Load 
(lbs) 

Percent 
Load 
Reduction 

Total 
Influent 
Conc 
(mg/L) 

Total 
Effluent 
Conc 
(mg/L) 

Percent 
Conc. 
Reduction 

35615 0 100 80.03 0 100 

Pre Tornado Catch Basin Results 

Total 
Influent 
Load 
(lbs) 

Total 
Effluent 
Load 
(lbs) 

Percent 
Load 
Reduction 

Total 
Influent 
Conc 
(mg/L) 

Total 
Effluent 
Conc 
(mg/L) 

Percent 
Conc. 
Reduction 

35615 0 100 80.03 0 100 

Post Tornado Catch Basin Results 
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Wet Pond Design: Pre-Tornado Design Inputs 
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Wet Pond Design Results 

Iteration Inflow 
Vol. (cf) 

Outflow 
Vol. (cf) 

% Vol. 
Reduced 

Influent 
Load (lbs) 

Effluent 
Load 
(lbs) 

% Load 
Reduced 

Orifice 
Dia. (ft) 

No. of 
Weirs 

1 2.04E+07 0 100 117246 0 100 5.50 1 

2 2.04E+07 2.04E+0
7 

0 117246 115314 1.647 0.55 1 

3 2.04E+07 2.04E+0
7 

0 117246 115831 1.207 1.23 1 

4 2.04E+07 325552 98.41 117246 1324 98.87 1.24 1 

5 2.04E+07 7.22E+06 64.65 117246 43509 62.89 1.23 13 
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Wet Pond Design: Post Tornado Wet Pond Design Inputs 
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Wet Pond Design: Post Tornado Outputs 

Iteration Inflow 
Vol. (cf) 

Outflow 
Vol. (cf) 

% Vol. 
Reduced 

Influent 
Load 
(lbs) 

Effluent 
Load 
(lbs) 

% Load 
Reduced 

Orifice 
Dia. 
(ft) 

No. of 
Weirs 

1 1.75E+07 0 100 131079 0 100 8.47 1 

2 1.75E+07 1.75E+07 0 131079 129600 1.129 1 5 

3 1.75E+07 1.75E+07 0 131079 129779 0.9918 1.4 1 
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Bio-filter Design 
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Bio-filter Design: Pre-Tornado Inputs 
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Bio-filter Design: Pre-Tornado Results 

Iteration Total Inflow 
Vol. (cf) 

Total Outflow Vol. 
(cf) 

Percent 
Vol.Reduction 

Total Influent 
Load (lbs) 

1 3.04E+07 0 100 0 

2 3.04E+07 609630 97.99 0 

3 3.04E+07 2.02E+07 33.6 0 

4 3.04E+07 4.68E+06 84.58 0 
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Bio-filter Design: Post-Tornado Results 

Iteration 
 

Total Inflow 
Vol. (cf) 

Total Outflow Vol. 
(cf) 

Percent Vol. 
Reduction 

Influent Load 
(lbs) 

  1   1.75E+07     0   100   0 

  2   1.75E+07 8.35E+06   52.19   0 

  3   1.75E+07     1.16E+07   33.31   0 
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Proposed Plan  Results  

 
 Clean up remaining debris 

and sediment 
 

 Repair existing storm water 
infrastructure 
 

 Add additional catch basins 
 

 Add additional bio-filters 

 
 Efficient water removal 

 
 Efficient pollution 

removal 
 
 

27 

Conclusion 



T H A N K  Y O U  F O R  Y O U R  T I M E .  
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Questions? 
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