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Exposure Point Concentration

A key element of the risk assessment process for suspected contaminated
sites is the estimation of the concentration of chemicals of concern in
various environmental media. This concentration is commonly referred to
as the exposure point concentration or EPC.

The EPC is typically a conservative estimate of the average chemical
concentration.

The “conservative estimate” commonly used is the upper limit of a one-
sided 95% confidence interval for the concentration mean.

*Need a method of estimating the concentration mean.
*Need a method of computing the one-sided 95% confidence interval.




Calculating the Concentration Term for
a Risk Assessment

EPA, 2002, Calculating Upper Confidence Limits for
Exposure Point Concentrations at Hazardous Waste
Sites, Office of Emergency and Remedial Response,
US EPA, Washington, DC. OSWER 9285.6-10,
December 2002.

Discussion of all the issues (non-detects, non-normal distributions, etc)
— Recommendation for the use of different methods.

EPA Recommendations are implemented in PROUCL v3. But PROUCL v
3 does not provide methods to handle BDL (censored) data.

UCL Calculator version 1.0 (FI UCL) implements most of the EPA 2002
recommendations but does provide methods of estimating with BDL data.




What i1s the Florida UCL Calculator?

® An Excel Add-In tool that implements a set of decision rules to aid
risk assessors in the appropriate selection and computation of the
95% UCL for a set of concentration data.

® The UCL Calculator decision protocol is designed to:

» Yield a 95% UCL estimate that is closest among all methods to the true
mean while continuing to provide 95% coverage probability.

Use state of the science estimation methods to handle below detection
limit data.

Use state of the science tests of distributions on data containing below
detection limit data.

Choose the method based on sample size, coefficient of variation,
underlying distribution and degree of censoring.
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Lognormal Number of Observations

Data Decision
CcVv 10-14 15-24 25-50 50+
Table 0-0.25
T
0.25-1.25 Method B Method C
1.25-1.80 Method C
2.00—2.20 Method C -

>2.20 Method D

Method A — UCL estimated using the 95% Chebychev (MVUE) method.

Method B — UCL estimated as the minimum of 1) EPA H-statistic UCL, and 2) 95%
Chebychev (MVUE) UCL.

Method C — UCL estimated as the minimum of 1) EPA H-statistic UCL, 2) 95%
Chebychev (MVUE) UCL, and 3) 95% Chebychev (sample mean,
sample standard deviation) UCL.

Method D — UCL estimated as the minimum of 1) EPA H-statistic UCL, 2) 95%
Chebychev (MVUE) UCL, 3) 95% Chebychev (sample mean, sample
standard deviation) UCL and 4) the Central Limit Theorem UCL




How Is UCL Calculator v 1.0 different
from UCL Calculator v 0.96

® Additional software help provided from Help item on
Menu bar.
» Technical help.
» Sample size issues help.
» Developers and contacts help.

® Indicates when the maximum observed concentration

might be acceptable as an estimate for the Exposure Point
Concentration.

® Incorporates best recommendations for providing an
estimate for the Exposure Point Concentration in the
situation where there are many samples but few
detectable observations.




What UCL Calculator v 1.0 Does Not Do!

Will not make recommendations when there are too
few observations (total observations less than 10).

Will not make recommendations when the number of
observations that are greater than detection is too few

(the actual number depends on the total sample size
with fewer needed with larger sample sizes but at a
minimum you need 3 observations above DL).

Does not test for the Gamma distribution, nor does it
use the Gamma based 95% UCL ( a feature
incorporated in ProUCL 2004).




Enabling the Add-In
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), Research...  Al+Click
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If Installation 1s successful,
UCL version 1.0 will show up
as an available Add-In.
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JCL wersion 1.0

This Excel Add-In calculakes 95% Upper Confidence
Lirits on the mean of censared enviromental
datasets and provides recomendations based on
FDEP quidance.




E? FL UCL ¥1.0 Help

L E

Hide Print | Options

Assessing Help —gre———

R

Contents l Search ]

Help

Adobe PDF

F1§

[?] Installation Guide

[?] Situation

[?] What iz & 95% UCL?

[?] why a 95% UCL toal?

[?] How does this taal compare to PROUC
[?] The FIUCL Pratocal

[?] Have enought obzervations been mad
[?] Sample Size |ssues.

[7] what iz the farm of the underlying conc
[?] How does FILCL estimate the 95% UC
|7] what is the basiz for the decision rules
|?] Estimation in the presence of belaw del
|?] Estimating the mean and standard devi
[?] Minimum wariance unbiased estimates f
|?] Estimating the Coefficient of Variation
[?] & note an the jackknife and bootstrap ¢
|?] Decision rule far caloulating the 95% LI
['2] List of the 3 UCL estimation methods o
|?] Description of the Monte Carlo experim:
[?] Parameter settings for distributions in b
[?] Aszessing Mormality for Cengored D ata
|?] Computing a Marmal quantile plot

|?] Formal goodness of fit tests.

[?] The central limit theorem methad of esti
[?] Studenthamp:rsquoz T method of estin
[?] The EPA H-statistic Method of estimatir
[?] The Chebychew Methad of estimating t
[?] The Bounding method of estimating a £
|?] Uszing the M aximum Observed Concent
|?] References and Related Literature

[?] FIUCL Developers and Contact Inform.

b

Welcome to FI UCL

FL UCL is an Excel Add-In tool design:

properly caloculate the average concer

of a potential contaminate for a study site, For most
risk calculations, the value of the upper 95%
confidence interval bound for the sample mean is
used, There are a number of methods currently
developed to perform this calculation, This program
has implemented most of these methods as well as
the graphical and statistical tests needed to make
the decision on the appropriate method to use in
specific situations, Using knowledae derived from
simulation studies and experienced users, a decision
algorithm has been implementad which produces a
recommended value for the 95% UCL,

For an overview of methods for calculating upper
confidence limits for exposure point concentrations
at hazardous waste sites see EPA (20027,

These help files describe in some detail the
gstimation methods, simulation studies, graphics,
statistical tests and decision rules that are the
foundation of the FI UCL tool, Specfic topics are
assessable using the COMTENTS tag in the left
panel, Use the SEARCH tap in the left panel to
search specific words from the whole help file,

= =08 % o
Contack Us
Customer Feedback Cptions. ..
About Microsoft OFfice Excel | K | L |
UCL Help » Technical Backgraund
¥ Sample Size Issues %J
Conkacks
ahouk

Help files require
Internet Explorer v 4.0
or higher.

Help files are in .chm
(compiled html)
formats.

The help files are on
the distribution and

you can use a
converter to get them
to a browser-based
help system.



Should see only once.
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Run the UCL Calculator
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ldentifying Data

UCL Calculator Add-In

Select a TWO colurmn Data Range that includes the data in the first
colurnn and any lab qualifiers in the second, Data below the
censoring level are assumed reported at the detection limits unless
soecified,

Data Range
Enter Data Colurnns/Range

et11%A%1:$B%16 :[%

| First Riowr Contains Labels

Click on the
dash to enable
Interactive
identification of
values and
codes

|F'ress to Seleck Daka

Laboratory Qualifier Coding

Code for Estirated | ] (&-Z upper case)
Code for Below Detection | T (&-Z upper case)

| Data Below Detection Limit Reported in Data Range as 12

Canicel | Help |

If there are BDL
values, what is the
code used in the
censored data
column.



Goodness of Fit Test

Results

A | B [ ¢ | o | E | F | 6 | H | J | kK | L | M

1 FDEP UCL Calculator Version 1.0
2 soodness-of-fit test results
3
4 Shapire-Francia Results (Adjust for Censoring)
5 Hormal Data
b w = 33,26 + 32826 =F for Normal Distribution 05434
7 150 R = 0-0454 =F for LogMarmal Distribution 0.988
& g e N =hapiro-Francia critical value for p<0.05 0.94045
9 - Ty e
10 % = 'af;‘/ Test stat = crtical value indicates a reasaonahle fit
= 'm N G
12 S L7 ) y
13 E - 50 ]
14 Hormal Quantiles Shapiro-Wilk's Test Results for All Data (BDL replaced with 1/2 DL)
15
16 =V test statistic for Mormal Distribution 0.5596
17 Lognormal Data =W test statistic for LogMarmal Distribution 0.9R3
18 y = 0.8305x + 3.31 Shapiro-Wilk's critical value for p<0.05 0.881
19 . F==0.953
20 g . et Test stat = crtical value indicates a reasonable fit
21 g /ﬁﬂr—
22 T 2 _——————————
23 % il 4 r Based on the results of the Shapiro-Wilk’s test 1
24 “ : = i I Distribution is hest described as: Lognormal I
25 -2 -1 0 1 2 I
25 Hormal Quantiles I Lognormal
—
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FDEP UCL Calculator Version 1.0 5111105 Estimates
Summary Statistics for Summary Statistics for Ini) WO r kS h eet

Mumber of Samples 15 Minirmum 1.6094355

Mumber of Censared Data 2 hlaximum 4 60517

Mdinimum 5 hlean 3204576

Maximum 100 standard Deviation 0.891902

Mean 3576667 Yariance 0.795459

Median 28

Standard Deviation 27 9p5g2 Goodness-of-Fit Results

“arance 782 3167 Distribution Recommended Lagnormal

Coefficient of Yariation 07582011 Distribution Used Lagnormal

Skewness 1.100551 :
Estimates Assuming Lognormal Distribution What 1S ]

95% UCL {Assuming Normal Data) MLE Mean 38 57562 displayed will

Student's-t 48,4865 MLE Standard Deviation 42 528935 .
MLE Median 25 9164 change with

95% UCL {Adjusted for Skewness) MLE Coefficient of Wariation 1102508 datasets and

Adjusted-CLT 49 83965 . . .

Moadified-t 4562854 MYUE Estimate of Mean 37.075 distributional
hl'LIE Est?mate of Std. Dew. 35.9575 assumptions_

95% Non-parametric UCL M UE Estimate of SE 5.785651

CLT 47 B4k53 MYILIE Coefficient of %ariation 0.970675

Jackknife A,

otandard Bootstrap 46,6317 UCL Assuming Lognormal Distribution

Bootstrap-t 8517154 895% H-LICL 729737

Chebyshey (Mean, Std) BY 24651 95% Chebyshev (MVUE) UCL 7972965
99% Chebyshev (MVUE) LICL 134 4413

FDEP Recommended UCL to Use:
729737




Header Note.

High degree of
censoring.

Bounding
Method

Summary Statistics for

Mumber of Samples 37

Mumber of Censored Data

Minimurm 0.a

Maxim 45
an 3516216

Median 0B

Standard Deviation 9251171

“arlance

Coefficient of Yariation

Skewness

2631002
3.619367

95% UCL {Assuming Normal Data)

Summary Statistics for

BRI
baximum

Mean

Standard Deviation
“arlance

Goodness-of-Fit Results

Distribution Recommended [,
Distribution Used Meither

Estimates Assuming Lognormal Distribution

Student's-t M,

95% UCL {Adjusted for Skewness)

Adjusted-CLT A,
Modified-t A,

95% Non-parametric UCL

CLT

Jackknife

standard Bootstrap
Bootstrap-t

Chebyshev (Mean, Std)

95% Bounding Method UCL

FMLE Mean A
MLE Standard Deviation A,
MLE Median A,
MLE Coefficient of Yariation A,

WYWLIE Estimate of Mean [+
WWIUE Estimate of Std. Dev. A,
WWLIE Estimate of SE [
WWIUE Coefficient of Wariation A,

UCL Assuming Lognormal Distribution

Bounding (Max)
Eounding (1/2 DL)

1014555
898175

55% H-UCL NA,
55% Chebyshey (MYUE) UGL A,
99% Chebyshey (MVUE) UCL A,

FDEP Becommended UCL to Use:

10.14559
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FRER.UECL. Calenlater Version Lo ... , 9111105

iNate: Too few ohsenations available to cormpute UCLs - Use Maximuwm.

Summary Statistics for Summary Statistics for
Mumber of Samples a7 binimum A,
Mumber of Censored Data 35 Mlaximum A
Minimum 32 hWean A
Maximum 45 otandard Deviation N
hlean 3516216 Wariance A
hledian 0.b
>tandard Deviation 9251171 Goodness-of-Fit Results
“ariance Distribution Recommended N
Coefficient of Yariation 2631002 Distribution Used Meither
skewness 3.619367
Estimates Assuming Lognormal Distribution
95% UCL {Assuming Normal Data) MLE Mean A,
Student's-t A, MLE Standard Deviation A,
MWLE Median A
95% UCL {Adjusted for Skewness) MLE Coeflicient of “arnation A
Adjusted-CLT e
Modified-t (N MYWILIE Estimate of Mean N
W UE Estimate of Std. Dew. A
95% Non-parametric UCL MW UE Estimate of SE A
CLT A WWLIE Coefficient of Variation A
Jackknife N
otandard Bootstrap (e UCL Assuming Lognormal Distribution
Bootstrap-t MA 85% H-LICL A,
MaX Chebyshey (Mean, Std) e H95% Chebyshey (MWLUIE) UCL A
93% Chebyshey (MYIUE) UCL A

Concentration

FDEP Recommended UCL to Use:
45




