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Treatment Processes?
e Adsorption to Soil

* Filtration

* Infiltration

* Vegetal Stripping
* Plant Uptake

e Others...

e Gravitational Settling
* Microbial Degradation
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“Runoff Reduction Method”?
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Purpose Statement:

What is the empirically defined distribution of TR values around the
regulator-defined BMP credit value?
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Search Web site for
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» Standards & Specs » Post-Construction BMP's » Non-Proprietary BMPs

Table 4.1. BMP Pollutant Removal Efficiencies (March 1, 2011)

Practice

Rooftop
Disconnection

Sheetflow to
Conservation Area

Sheetflow to
Vegetated Filter

Grass Channel

Soil Amendments

Removal of TP by Removal of TP by Total Mass Load
Runoff Reduction Treatment — Removal of Total
(RR, as %) Pollutant (EMC}) Phosphorus
(based upon 1 inch Reduction (TR, as %)
of rainfall)! (PR, as %)"
25 or 50 0 25 or 50
50 to 75 0 50to 75
50 0 50
10 to 30 15 2410 41

Used to decrease runoff coefficient for turf cover at the site. See the
design specs for Roof Disconnection, Shest Flow to Vegetated Filter
or Conserved Open Space, and Grass Channels

Percent Total Phosphorus Mass Load
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Virginia DEQ Defined Urban BMP Types

B Level 1 Design Specification

H Level 2 Design Specification
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Table 4.1. BMP Pollutant Removal Efficiencies (March 1, 2011)
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What is the empirically defined distribution of TR values around the
regulator-defined BMP credit value?
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Methods

For each empirical study reviewed, two types of uncertainty w.r.t.
defining a single %TR value!:

Environmental Uncertainty Observation Uncertainty
e Rainfall Event: * Field Measurements

* Depth * Precipitation

* |Intensity e Depth and discharge

e Duration  Sampling methods

* Inter-event time (antecedent moisture) Sample Preservation/Storage

* Pollutant build-up in the drainage
area

e Laboratory Methods
 What data were reported?

1Uncertainty framework from Merz and Theiken (2005)



Methods

For each BMP category, uncertainty w.r.t. defining a single %TR
valuel:

BMP “Category” Uncertainty
* Design specifications
e Construction quality

* BMP age BMP Category “X”

BMP D

* Maintenance

1Uncertainty framework from Merz and Theiken (2005)




Weight Study Results Based on Types of Data Reported

Study, annual, or monthly water balance Use original data

Individual Storm Event Use original data
Individual Lab Trial Use original data

L Generate random normal dist’n
Event Mean and Standard Deviation ) .
w/given statistics

Event Mean, Geo. Mean or Median, no measure . . . .
: . Use original data (single data point)
of dispersion

Generate random normal dist’n with

Lab Trial Mean and Stand. Dev. ) .
given statistics

Lab Trial Mean or Water Balance, no measure of

B —— Use original data (single data point)

Generate random uniform dist’'n with
given statistics

Event Range, Range of monthly water balances

Type of Data Reported Handling of Data Data Weight | Count of Individual
(Wyata) Data Points
1 127

1 7,329
0.1 153
0.1 12

1 167

0.05 5
0.05 10
0.05 35



Weight Study Results Based on Observation Uncertainty

Measurement Method

NRCS TR-55 Equation

Manning’s Eqn.

Stage-Discharge Relationship

Flume

Mechanical Flow Meters

V-notch Weir

Float Recorder

Bubbler

Ultrasonic (US) Transducer

Pressure Transducer (PT)

Tipping Bucket

Electro-magnetic Meters

Acoustic Doppler Velocimeter

Discharge Estimation

Depth Measurement

Precipitation

I

]
Velocity Measurement

I

0% 10% 20% 30% 40% 50% 60% 70% 80%

Observation Uncertainty as +% of the Measurement

Measurement Method

S.M. 2540 D

EPA 160.2

ASTM D3977-97(B)
EPA 365.2

EPA 200.7

S.M. 4500-P B, E, F.
EPA 365.1

EPA 365.4

Hach Method 8190
EPA 365.3

TKN — EPA 351.3
TKN —EPA 351.1
NO2,3- - EPA 353.2
TKN — EPA 351.2
NO3- - EPA 300.0
NO2- - EPA 300.0

TKN —S.M. 4500 Norg B.
S.M. 4500-NO3- E,F,H,|

Hach Method 10071
NO2,3- - EPA 353.3
S.M. 4500-NO2- B.

Total. Susp. Solids

Total Phaosphorus

Total Nitrogen

o
X

Observation Uncertainty as +% of the Measurement

10% 20% 30% 40% 50% 60% 70%
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Bioretention
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RR: 28 BMPs monitored
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Total Mass Load Removal (TR)
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Cumulative Distribution Functions
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