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Why the 90th?
Guo & Urbonas

“Maximized”WaterQuality CaptureVolume
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How to Calculate

Step 1 Determine the 90th Percentile Precipitation Depth

Step 2 Determine the project’s imperviousness.

Step 3 Volumetric Runoff Coefficient

Step 4 Determine 90th PercentileVolume

Vgoal = RVdA

Vgoal = 90th Percentile Volume

d

RV

imp & A

Vgoal
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Step 1

Obtain long term reliable rainfall data.
1. Active rain gage
2. 30 years of data
3. 90% data coverage
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90th Percentile Depth at 83Utah RainGages

Number of Rain Gages

Daily rainfall summaries

Rainfall data sources

Other sources that meet criteria

Determine the 90th Percentile Precipitation Depth, d

AppendixA

Usually between 0.50” and 0.85”
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Step 2 Determine the Project’s Imperviousness

Imperviousness =
ImperviousArea within Project Limits

Total Project Area
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Step 3 Determine theVolumetric Runoff Coefficient, RV

Not the same as the Rational MethodC

RV is more appropriate for smaller, more
frequent storms

Typically smaller values than C

What is RV?

RV =
Monitored RunoffVolume

Total PrecipitationVolume

Method 1 – Reese
Applicable for urban development
RV = 0.91 x imp – 0.0204

Method 2 – Hydrologic Soil Groups
RV A = 0.84 x imp1.302

RV B = 0.84 x imp1.169

RV C/D = 0.83 x imp1.122

Method 3 –Granato Method
Applicable for highways
RV = 0.225 x imp + 0.05; when imp < 0.55
RV = 1.14 x imp – 0.371; when imp 0.55

Methods Used in the Manual
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How to Calculate

Step 1 Determine the 90th Percentile Precipitation Depth

Step 2 Determine the project’s imperviousness.

Step 3 Volumetric Runoff Coefficient

Step 4 Determine 90th PercentileVolume

Vgoal = RVdA

Vgoal = 90th Percentile Volume

d

RV

imp & A

Vgoal
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Vgoal vs Water Quality Volume (WQV) 
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BMP2

BMP1 BMP2

Sub drainage Boundary

Vgoal calculated from:

Project disturbance limits

Project imperviousness

90th Percentile Storm Depth

Vgoal = RVdA

WQV calculated from:

BMP’s drainage area

Imperviousness of BMP’s drainage area

90th Percentile Storm Depth

WQV = RVdA


