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Location information
Name: Ellicott City, Maryland, USA
Latitude: 39.2667°
Longitude: -76.7978°
Elevation: 173.96 ft



Site 1 – Residential Subdivision

§ 100.2 acre Drainage Area
§ Residential Regional Quantity Management

Facility
§ Composite RCN to Facility: 72.2
§ Total Impervious: 25.7 acres (25.7%)
§ Riser/Barrel
§ No Emergency

Spillway



Site 2 – Commercial/Industrial

§ 45.5 acre Drainage Area
§ Commercial & industrial land uses to regional

Quantity Management Facility
§ Composite RCN to Facility: 86.0
§ Total Impervious: 25.1 acres (55.2%)
§ Surface sand filter
§ Earthen Emergency Spillway



Site 3 – Urban

§ 203.5 acre Drainage Area
§ Dense urban land uses to regional quantity

management facility
§ Composite RCN to Facility: 79.4
§ Total Impervious: 92.5 acres (45.5%)
§ Weir wall outlet

stucture



Findings

10-year
24-hr

NOAA C

10-year
24-hr

Type II

10-year
Difference

(%)

105.2 141.2 134%

26.9 27.8 103%

191.7 223 116%

100-year
24-hr

NOAA C

100-year
24-hr

Type II

100-year
Difference

(%)

405.1 449.4 111%

165.8 196.5 119%

820 1026.7 125%

3-hr
Ellicott City

100-year
Difference

NOAA C
(%)

100-year
Difference

Type II
(%)

424.8 105% 95%

180.4 109% 92%

904.8 110% 88%

Site

1

2

3



Lesson Learned

Rare Storms
do not

necessarily
exceed
normal
design

parameters.



Design Thoughts

Inundation
Waterways

• Considering
where water
will go when
drainage
systems fail.

http://cdn0.wideopencountry.com/wp-content/uploads/2016/06/damn-793x525.jpg
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Design Thoughts

Brim-up Dam Breach
Analysis

• Design condition worse
case scenario

• NWS Simplified Dam
Breach Equation used
to produce hydrograph



Design Thoughts

Increase Slopes
• Pipe conduits

30" RCCP @ 80% full
Slope cfs % Increase
0.50% 28.35
0.60% 31.05 110%
0.70% 33.54 118% 108%
0.80% 35.86 126% 115% 107%
0.90% 38.03 134% 122% 113% 106%

1% 40.09 141% 129% 120% 112% 105%

36" RCCP @ 80% full
Slope cfs % Increase
0.50% 46.1
0.60% 50.5 110%
0.70% 54.54 118% 108%
0.80% 58.31 126% 115% 107%
0.90% 61.85 134% 122% 113% 106%

1% 65.19 141% 129% 120% 112% 105%

240 Linear Feet of Pipe 30" RCCP @ 80% full 36" RCCP @ 80% full Difference
Slope Invert Change cfs Est Cost cfs Est Cost cfs Est Cost
0.50% -1.2 0.00' 28.35

$17,280
46.10

$22,800
17.75

$5,5200.70% -1.68 0.48' 33.54 54.54 21.00
0.90% -2.16 0.98'/0.48' 38.03 61.85 23.82



Design Thoughts

Increase Slopes
• Channels

2' trapazoidal channel 18" depth with 3:1 sideslopes (n=0.030)
Slope cfs % Increase
2.00% 61.23
2.10% 62.74 102%
2.20% 64.21 105% 102%
2.30% 65.66 107% 105% 102%
2.50% 68.45 112% 109% 107% 104%
3.00% 74.99 122% 120% 117% 114% 110%

240 Linear Feet of Channel 2' Channel 3' Channel Difference
Slope Invert Change cfs cfs cfs
2.00% -4.80 0.00' 61.23 73.51 12.28
2.20% -5.28 0.48' 64.21 77.1 12.89
2.50% -6.00 1.20'/0.72' 68.45 82.19 13.74



Questions?

Article in the May, 2017 Edition of Stormwater
www.storm2o.com

Brian E. Wagner, P.E.

brian.wagner@kci.com

www.kci.com

@bwag82
@KCITechnologies

#RareStormEvents


