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Attn R J Schassburger
FOLLOWUP TO RESPONSE TO TREATMENT OF NONDETECTS —~ NMH 585 93

Ref N M Hutchins itr NMH 557 93to J K Hartman Response to Treatment of Nondetects
in the Draft Operable Unit (OU) 2 Surface Water IM/IRA Phase Il Report and the OU 1
Final Phase lii RFV/RI Report October 25 1993

The letter referenced above discussed the proposed treatment of nondetects Although the
final version of the attachment was carefully proofread in IBM format translation from IBM to
Macintosh format resulted in the unintentional deletion of critical characters (compare page 3
of 5 section 2 2 of the old attachment with the attached revised version) One half the result
and one half the detection mit should be used

Please replace all copies of the October 25 1993 version of the attachments with the

attached version dated November 12 1993 Dr Mary Siders can be reached at extension
6933 with questions
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ENVIRONMENTAL DATA ANALYSIS AND STORAGE
DETECTION LIMIT ISSUES

Thus letter reports on the recommendations formulated as a policy for handling analytical data from
the Rocky Flats Environmental Database System (RFEDS) If acceptable to the Department of
Energy (DOE) the policy will provide for consistent treatment of chemical data contained 1n
RFEDS

There are three related issues

(1) How to deal with multiple detection limuts
(2) How to treat non detects
(3) How to perform data cleanup

1 0 MULTIPLE DETECTION LIMITS

The standard reporting format for RFEDS data gives one field for the detection limut,
unfortunately this one field contains at least three vanables the instrument detection irmt
(IDL) the method detection irmt (MIDL) and the contract required detection/quantitanon hmut
(CRDL/CRQL) In general however this creates a problem only for inorganic analytes (1 ¢
metals and water quality parameters)

Examunation of detection himuts for metals 1n one data set (contaimng 1989 93 data) showed an
average of nine different detection limuts per analyte Small differences 1n the IDL over ume are
expected and do not generally create a problem for data users Different analyacal methods
also have different general detection limts for different analytes (¢ g the MDL for Pb by
GFAA may be lower than the general MDL for Pb by ICP) However the CRDLs for metals
(as given 1n the Environmental Protection Agency s (EPA) Statement of Work (SOW) for
Inorganics Analysis) may be one to two orders of magnitude greater than the actual IDL
Although this EPA SOW as referenced in the GRAASP clearly states that labs should report

Jfor each analyte ewther the value of the result (if the concentranon is greater than or equal to
the IDL) or the IDL for the analyte corrected for dilutions  this requirement has not always
been followed Some laboratories reported the concentration as the value of the CRDL if the
concentration was above the IDL but below the CRDL Thus creates the problem of having non
detect values that are one to two orders of magmtude greater than the values of many detects for
that analyte in the same data set The Ganseckirule was proposed in EPA comments on the
1990 Background Geocherucal Characterizanon Report) as an attempt to ehminate these high
value non detects from the data set. The Gansecki rule calls for exclusion of all non detects
greater than two ames the mimmum reporting hmut; however this rule has come under
cniticism as arbitrary and possibly not technically defensible

1 1 Summary and Recommendations

Decisions based on a graphical review of the data distmbution are thought to be more
techmcally defensible than the general application of an arbitrary rule (1 ¢ the
Gansecki rule ) evenif the rule comes from EPA comments The use of
professional judgement and technically arguable reasoning 1s recommended It 1s
incumbent upon the data users to document all steps 1n their analysis of RFEDS data.

The values of CRDLs for metals as given in EPA SOW for Inorganics Analysis
should be compared with the data set to ascertain what percentage of the data 1s
reported as the value of the CRDL (see Table 1)
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Table 1 INORGANIC TARGET ANALYTE LIST (TAL)

Analyte CRDL (ug/L)
Aluminum 200
Anamony 60
Arsenic 10
Barium 200
Berylhum 5
Cadmum 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100

Lead 3
Magnesium 5000
Manganese 15
Mercury 02
Nickel 40
Potassium 5000
Selentum 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
Cyamde 10

The new format for the electronic data deliverable (EDD) proposed by Sample Management
will rexterate the need for laboratones to report the actual analytical result in the

concentrauon field of the reporting form 1if that result 1s greater than the IDL  There will
also be a separate field (in addition to the current reporting hmut field) reserved exclusively
for the IDL

TREATMENT OF NON DETECTS

As noted 1n earher correspondence (August 31 1993) for those data sets with a high rate
of non detecuon the method of replacement affects the value obtained for the mean and
upper confidence hmit (UCL) However for as much as 80 percent non detects simple
substitution and Maximum Likehhood Esamation (MLE) give simlar results (see Sanford
eral 1993) Incases with greater than 80 percent non detects the results obtained from
sumple substitution and MLE may be quite different and can lead to different — possibly
opposite — conclusions

Certainly the worst possible treatment of non-detects 1s to drop them from the data set
(Helsel 1990 Sanford eral 1993) Non detects should NEVER be excluded from any
staustical companson of Operable Unit (OU) versus background data
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Given the cumulative uncertainties throughout the processes of sampling and chemucal

analvsis the possible error introduced by using simple substitution rather than using MLE
replacement of non detects 1s probably neghgible The standard pracnce for treatment of

non detects as given 1n EPA statstical guidance calls for simple substitution using 1/2 the <
detecuon hmit However for RFEDS data 1t may be better to use 1/2 the result if the

CRDL or the MDL 1s given 1n the reporung Iimut field instead of the IDL <«

In the case of severe censoring (>80 percent non detects) most  tests have hitle power
to detect differences 1n central values (Helsel 1990) For severely censored data 1t may
be best to review the spanal and temporal distribunon of the detected concentrations for the
particular analyte and assess the analyte without using inferential stansacs This common
sense approach would assist 1n 1denufying potennal sources within the OU and would
avoid potennally misleading statistical results  For example 1f 81 out of 100 analyses for a
given analyte were non-detects and the remaining 19 detects came from one location within
the OU we have some common sense useful information In many ways this type of
spatial and temporal analysis would be akin to that applied for the hot measurement test

The main problem 1n using inferenuial statistics for data sets with a high percentage of non
detects 1s that one ends up comparing the values of different detection himuts rather than
comparning real data Because different data sets may have different proportions of the IDL
MDL or CRDL given 1n the detection limut field using stanstical analysis without first
looking at the data (via histograms etc ) may lead to musleading conclusions about the data
The following 1s a case 1n point

Some regulators have questioned the validitv of Rocky Flats Plant (RFP) background data
ciung those cases where the background mean 1s statistically significantly Aigher than the
OU mean Other than the percentage expected from the null hypothesis at the 95 percent
confidence interval one reason for a higher background mean (for metals and water quahty
parameters) may be that the background and OU data sets have different proportions of data
reported as equal to the value of the CRDL (Figure 1a and 1b) The concentration of
dissolved bartum 1n groundwater shown 1n Figures 1a and 1b follows a similar
distiibution for both the QU and background sample populauons (ranging from about 10
ppb to about 200 ppb with a mean around 80 to 90 ppb) There are a few higher values in
the OU data (ranging from 210 ppb to 300 ppb) but these account for only about three
percent of the total distmbution The obvious difference between Figures 1a and 1b1s that
15 percent of the background data were reported as the value of the CRDL (200 ppb) and
none of OU data were reported 1n this manner hence the CRDL syndrome

The need to visually review the data 1s cniical to any OU versus background comparison
(This need was discussed 1n Dr Guilbert s recommendatons to EPA CDH and DOE and
was included in the strawman for determining COCs presented by EG&G/DOE to the
agencies on September 29 1993) As can be seen 1n Figures 1a and 1b a simple
histogram tells us more than any hist of numbers generated by stanstical analysis

Summary and Recommendations
As a replacement value for any non detect we recommend the following

— Use 1/2 the detection limut 1f the IDL 15 given 1n the detecnon himut field
— Use 1/2 the result if the CRDL 1s given 1n the detection hmut field

it
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— All data for radionuchdes should be used as detects except for rejected data (vahidation
code =R) For hquid samples radionuchide data are generally given 1n units of PCI/L
for sohds radionuclide data are in PCI/G except for TRITIUM data which are always
in units of PCI/L.  Data for which all unit designanons are missing should probably be
deleted from the workang data set.

—~ For organics the IDL and the CRQL are simular in magnitude so the result qualifier or
validated result qualifier can generally be used to determine the percentage of non
detects Many organic analytes are qualified U (non detect) and any hits —
especially common lab contaminants such as acetone methylene chlonde and certain
phthlates — need to be carefully evaluated Results from corresponding field blanks or
lab blanks should be examined for possible contamination introduced 1nto the samples
these are designated by a B 1n the lab-qualifier field

— For metals and water quality parameters 1t 1s ineffecuve to rely on the result qualifier
alone The following cnteria were employed to differentiate detects from non detects in
the 1993 Background Geochemical Characterization Report and are suggested as
guidehines for all data

If the qualifierhad a B code (1indicaung that the result was above the IDL but below
the CRDL) or if the validanon code had a JA code (esamated value above the IDL but
below the CRDL) or if the result was greater than the value 1n the reporting limut field
the result was taken to be a detected value If the observation did not meet at least one
of these critena then 1t was taken as a non detect

— All data should be reviewed graphically (non-detects and detects together) prior to the
application of any stanstcal tests This will illustrate any potential problems such as
the CRDL syndrome

— For any analyte with a non detect rate greater than 80 percent, we suggest that the data
be evaluated spatially and temporally using professional judgement. In the case of OU
versus background compansons this approach will be more informative than the use of
inferential statisucs

ISSUES REGARDING DATA CLEANUP

The so-called data clean up of RFEDS output 1s mostly a task to make the data consistent.
This consists of a tme consuming senes of steps (which should be documented by the data
user) including the standardization of unuts standardization of geologic codes standardization
of locations 1if the location designation has changed over tme standardization of analyte names
(usage has changed over the years) exclusion of quality control data (nnsates etc ) from the
working data set removal of any rejected (val = R ) data replacement of non vahdated records
with corresponding validated records (if available) correction of incorrect units (¢ g pH
should have PH as the umit notr MG/L as the unit) averaging of DUP/REAL pairs
appropnate use of DIL data outher analysis et cetera

The RFEDS has shown continuous improvement 1n the quality of data contained 1n the system
Newer data (1992 93) 1s generally cleaner than histonc (pre 1992) data However all data
users need 10 be made aware of potential pitfalls before applying statistical tests to the data The
steps listed 1n the previous paragraph give a general overview for the process of data cleanup

The data clean up 1ssue was addressed 1n letter 93 RF 10568 and 1s part of the Continuous
Improvement process for RFEDS and the Sample Management Group
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Summary and Recommendations

All data users should carefully document the steps used 1n the process of data cleanup
If questions anise review of this documentanon should be able to provide the
necessary information

RFEDS and the Sample Management Group are commutted to Continuous
Improvement, recent data (1992 to present) have fewer problems than historic data (pre
1992) Issues of duplicate records incorrect units etc are currently being addressed
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