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Effluent Guidelines (ELG)
Parameter Estimation

Modified Delta Log-Normal Approach
Versus

Censoring Techniques
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Introduction To ELG
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ELG Basics
(www.epa.gov/waterscience/guide)

CWA - Clean Water Act (1972)
www.epa.gov/watertrain/cwa/

BPT - Best Practicable Control Technology
Setting Pollutant Specific Limits

BAT - Best Available Technology
Setting Pollutant Specific Limits
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Assume LogNormal Underlying Distribution
Three Parameter Estimation Techniques

Modified Delta LogNormal Approach
Maximum Likelihood Estimation - Left Censored
Least Squares - Left Censored

Hypothesis: Approaches Are Equivalent
Use Previous ELG Pollutant Data

Purpose/Goal
(Comparing Parameter Estimation Approaches)
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Estimation Of Parameters
(Log-Normal Distribution)
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Basic Assumption

Effluent Concentration is Log-Normally  Distributed

Effluent Concentration Values Logarithm of Effluent Concentration Values
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Estimation Of Parameters
(Quantile-Quantile Plotting)

std. Dev.
Mean
R-Square
Exp(Mean)
Uppr 99%

LeastSquares Estimates(Log)
0.4939
3.5880

36.1632
114.1045

0.8400

std. Dev.
Mean
Exp(Mean)
Uppr 99% 122.8788

Max. Likelihood Estimates(Log)
0.5216
3.5979
36.5211

Q-Q Plot For LogNormal
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Least Square
and

Maximum Likelihood
Approaches
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Estimation Of Parameters
(Population/Design Of Experiment)

Average Versus Standard Deviation
(Influent and Effluent Data - All Analytes)
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Estimation Of Parameters
(Random Number Of Censored Point)
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Using MS ExcelTM To Randomly
Generate Log-Normal Variables

•SD2 = Ln(1 + Std.Dev2/Mean2)

•M = Ln(Mean) – SD2/2

•L-N  = Exp(NormInv(Rand(), M, 
SD))

10

Estimation Of Parameters
Results - Least Squares Approach

Censor -34
Obs. -18

Censor - 35
Obs. - 17
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Estimation Of Parameters
Results - Maximum Likelihood Approach

Censor -34
Obs. -18

Censor - 35
Obs. - 17
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Estimation Of Parameters
Results - Modified Delta LogNormal Approach

Censor - 35
Obs. - 17
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Comparing Approaches
Using Error For 99th Percentile

MLE
LS

MDL

Averages

3.5
6.5*

5

37.53
36.62

22.70**

*   LS is ranked most accurate using lowest errors
** MDL ranked most accurate using average error

# Lowest Percents
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Comparing Approaches
Using Error For 99th Percentile

Fit Error Data To Best Distribution Function
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Conclusions

When few Censored Points LS does best
MDL Does Best When many Censored Pts.

Protects Against Large Errors Best
No One Approach Is Superior To Another

Each has utility
Performance depends on data set involved

Analysis Is Restricted; Could Broaden
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