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TO N A Holsteen, Project Manager, Operable Unit 6, Bldg 080, X6987
FROM M A Siders, Industnal Area OU Closures/D&D Team, Bldg 080, X6933 W

SUBJECT ADDITIONAL COMMENTS ON THE REVIEW OF POTENTIAL
CHEMICALS OF CONCERN (PCOC) SELECTION FOR
OPERABLE UNIT 6 (OU6) (COMPARISON OF STATISTICAL
ANALYSES PERFORMED BY EG&G STATISTICAL
APPLICATIONS GROUP AND WOODWARD CLYDE FEDERAL
SERVICES)

DOE Order 47001

Action Place in records file for OU6

1.0 STATEMENT OF PROBLEM

This memo responds to your request for additional discussion of the application of professional
judgment to the QUS list of potential chemicals of concern (PCOCs) generated solely on the
basis of inferential statistical tests and the hot-measurement test (1 e , the 99/99 Upper Tolerance
Limit, UTLgg99) This memo summarizes and compares the results of statistical testing performed
by Woodward Clyde Federal Services (WCFS) and EG&G Statistical Applications (SA) and
provides geochemical and statistical professional judgment Also, recent draft reports produced
by statisticians at Los Alamos National Laboratornies (LANL) suggest that background

« comparisons at the Rocky Flats Environmental Technology Site (RFETS) are too conservative,
and that the overall actual significance level for the tandem testing of the "Gilbert toolbox" is likely
to be greater than 5%, estimated at about 10% In addition, because the OU sampling is biased
rather than random, there may be fewer low-end values in the OU data sets Because the
Gehan test Is more a test of the median than the mean, the outcome of biased sampling will tend
to make the Gehan test significant more often than the other statistical tests

20 COMPARING DIFFERENCES IN THE STATISTICAL ANALYSES PERFORMED
BY WCFS AND SA

In comparing the results of the statistical analysis performed by WCFS and SA, there were some
analytes in some media for which the two sets of results did not agree (1 e , different sets of
PCOCs were generated) These 19 cases, by medium, are listed below

Surface Solils
aluminum (UTL only), nickel, silver (UTL only), urantum-238 (UTL only)

Subsurface Solls
antimony, cobalt

Stream Sediments
antimony, lead, mercury, sodium, thallum

Pond Sediments
mercury, thallum
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Pond Water
selenium (dissolved), strontium (dissolved)

Groundwater
molybdenum (total), cadmium (dissolved) (UTL only), cobalt (dissolved), plutonium-
239,240 (dissolved) (UTL only)

Of these 19 cases, five (26%) were based solely on UTL exceedances Because the value of
the UTL 1s calculated using the mean and the standard deviation, the method of replacement for
non-detects and the inclusion/exclusion of outlhers will strongly affect the value of the UTL Also,
as noted in the LANL report, it may be that exceedances of the normal UTL are not uncommon
when the null hypothesis holds but the underlying distributions are actually lognormal Dr Chuan
Mian Zhang (WCFS) made a similar observation The LANL report suggests that a UTL-
exceedance rate of 1 in 20 would not be unexpected for a background population

The results of the LANL study also suggest that the OU-to-background comparisons performed
at RFETS are too conservative, with an actual overall significance level of the tandem test at
about 10%, rather than 5% The LANL statisticians also concur with advice | have given,
regarding data sets with a high percentage of non-detects The LANL study found that for data
sets with high rates of non-detects (>80%), the results of the statistical tests (1 e , "Gilbert
toolbox") were virtually meaningless, with poor power to accurately determine differences
between the data sets | have recommended solely the application of professional judgment —
using graphical depictions of the data, process knowledge, and geochemical reasonableness —
to assess the data The LANL statisticians recommend a test of proportions and the application
of professional judgment for such data sets

Of the 19 cases of disagreement between the SA and WCFS analyses listed above, nine are for
data sets with non-detect rates greater than 80%, and an additional two have non-detect rates
between 50% and 80% Certainly for the nine cases, the results of the statistical tests should
not be used for making management decisions In the two other cases, the results of the
statistical tests should be viewed as tentative, and professional judgment should be used to
make the final call

The following applies geochemical professional judgment on a case-by-case basis

lumin il
Because aluminum s a principal component in common rock-forming minerals (e g , feldspars,
clays, etc ) and because 1t occurs with an average abundance of 81,000 mg/kg (Krauskopf,
1979), the levels seen In OU6 surface soils (mean = 10,840 mg/kg) are not unduly elevated
Mhore tharl1 anything else, the amount of aluminum in a soil sample is a function of the mineralogy of
the sample

Nickel in i

Nickel Is a trace metal in the earth's crust (mean concentration = 75 mg/kg) and, like most trace
metals, 1s preferentially enriched in shales and claystones (Krauskopf, 1979) A study of
baseline concentrations of metals in surficial soils of the Front Range (Severson and Tourtelot,
1994) found a mean of 9 6 mg/kg and a range of 0 36 to 130 mg/kg for nickel Based on this
information, the OU6 mean of 14 mg/kg I1s well within background levels

lver in Surf oils
Silver was detected In only 9% of the OU6 samples and 0% of the background samples
Because of the low detection rates, the statistical tests and UTL companson do not yield
meaningful results A spatial analysis of the silver detects and the application of professional
judgment 1s required WCFS performed this spatial analysis and retained silver as a COC In
OU6 Technical Memorandum No 4 (OU6 TM 4) (August, 1994)
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Uranium-238 in Surface Solls

Uranium-238 i1s the most abundant isotope of natural uranium, constituting greater than 99 percent
(by weight) The difference in the two sets of statistical results reviewed here 1s due to one UTL
exceedance cited in the SA results, both the SA and WCFS statistical comparisons showed no
differences for all other statistical tests The difference 1s due to slightly different numbers of
samples used for determining the value of the UTLggee (SA UTL =1 91 pCi/g, n = 18, WCFS
UTL =2 086 pCr/g, n = 13) The maximum activity for OU6 was 2 082 pC/L. However, the
OU6 maximum Is less than the maximum value of 2 6 pCi/g reported in the final report for the
Background Soils Characterization Program (BSCP) (May, 1995), and hes well within the range
of uranium-238 activities reported for other baseline studies (Mynck et a/, 1983) There is no
reason to conclude that levels of uranium-238 in OU6 surface soils are not attnbutable to naturally
occumng uranium

nt 1 1 I 1al
Antimony averages only 0 2 mg/kg in the earth's crust, but i1s preferentiaily enriched in shales and
claystones (mean = 1 5 mg/kg) (Krauskopf, 1979) Antmony was detected in only 15% of
background samples and 7% of OU6 samples, with means of 6 6 and 7 1 mg/kg, respectively
The difference between the SA and WCFS statistical analyses are attributable to shghtly different
treatment of non-detect data, however, the low rate of detection precludes the meaningful
application of the Gilbert toolbox, so the statistical results cannot be used to make management
decisions, anyway A review of the data shows that the range of background concentrations is
greater than that of OU6, with the background maximum greater than the OU6 maximum
Because of this, it is highly uniikely that antimony in OUS is elevated above background levels

itin | | rial
The background mean i1s greater than the OU6 mean for cobalt, but again, the high rate of non-
detects in the background data set (78%) makes the outcome of the statistical tests highly
sensitive to the method of replacement for non-detects Because cobalt averages 22 mg/kg in the
earth's crust (Krauskopf, 1979), the site maximum of 21 4 mg/kg Is not considered to represent
contamination

Antimony in Stream Sediments

Again, the non-detect rate for antimony is high (>80% in both data sets) and renders the outcome
of the statistical tests less than meaningful Professional judgment must be applied in this case,
as was done by WCFS for TM 4

Lead in Stream Sediments

Lead was detected in all background and OU6 samples The difference between the WCFS and
SA analyses results from a slight difference in sample size Although the means are virtually
identical (22 2 and 20 9, respectively), the OU6 median value is greater than the background
median value The Gehan test responds to the difference in median values, to yield a p-value of
0 0488 In the SA results (barely below the significance level of <0 050), but 0 0602 for the WCFS
results None of the other tests were significant Review of box plots for the background and
OUG6 data sets shows little real difference between the two data sets (see attached figure) A
spatial analysis of the QU6 data would be helpful in making a final determination, but the current
analysis suggests that lead concentrations in OU6 stream sediments are not outside the realm of
background

Mercury in Stream Sediments

There is a high rate of non-detects in both the background (96%) and OU6 (73%) data sets, SA
calculated means of 0 09 and 0 06, respectively As with lead, the Gehan test Is significant in the
SA analysis (p = 0 0111), but not in the WCFS analysis (p = 1 000) However, with such a
large percentage of non-detects, the use of the Gilbert toolbox provides fairly ambiguous results
The maximum value in background (0 5 mg/kg) is greater than the maximum value in OU6 (0 2
mg/kg), so there appear to be some high values in both data sets, although the median for the
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OU6 data set is greater than that of background A spatial analysis of the OU6 data would be
helpful in making a final determination, but the current analysis suggests that mercury
concentrations in OU6 stream sediments are not outside the realm of background

Sodium in_Str edimen

Sodium I1s the most abundant alkall metal in the crust of the earth (mean = 24,000 mg/kg)
(Krauskopf, 1979) and an essential nutrient Both the background and OU6 data sets have
approximately 80% detects, which should provide reliable statistical comparisons In the SA
analysis, the background mean (325 mg/kg) Is greater than the OU6 mean (258 mg/kg), but the
OU6 median 1s greater than that of background The p-value for the SA analysis was significant
at 0 0034, whereas the WCFS p-value was non-significant at 0 0806 Despite the low rate of
non-detects, apparently the determination and replacement method for non-detects Is the cause of
the disagreement between the SA and WCFS analyses However, because the mean and
maximum values for background are greater than those for OUB, professional judgment eliminates
sodium as a PCOC or COC

Thalhium in Stream iments

Thallium has a high rate of non-detects in background (96%) and in OU6 (67%) The Gehan test
Is the only test that shows a significant difference in the SA analysis, but the high rate of non-
detects largely negates the value of the test No test results were significant in the WCFS
analysis The background maximum exceeds the OU6 maximum The mean concentration of
thallium in claystones and shales 1s 1 0 mg/kg (Krauskopf, 1979) A spatal analysis of the OU6
data would be helpful in making a final determination, but the current analysis suggests that
thallium concentrations in OU6 stream sediments are not outside the realm of background

Mercury in Pond imen

There 1s a high rate of non-detects in both the background (100%) and OUG6 (57%) data sets, SA
calculated means of 0 17 and 0 19, respectively As with lead, the Gehan test is barely
significant in the SA analysis (p = 0 0425), but not in the WCFS analysis (p = 0 9994)

However, with such a large percentage of non-detects, the use of the Gilbert toolbox provides
fairly ambiguous results Because mercury i1s highly ennched in claystones and shales (mean =
0 3 mg/kg) (Krauskopf, 1979), and because none of the OU6 values exceed this concentration,
mercury Is not considered to be a contaminant in the pond sediments of OU6

Thallium in Pond Sediments
Thallium has a high rate of non-detects in background (92%) and in QU6 (61%) The Gehan test

Is the only test that shows a significant difference Iin the SA analysis, but the high rate of non-
detects largely negates the value of the test No test results were significant in the WCFS
analysis The background maximum exceeds the OU6 maximum The mean concentration of
thalllum in claystones and shales i1s 1 0 mg/kg (Krauskopf, 1979) The current analysis suggests
that thallium concentrations in OU6 pond sediments are not outside the realm of background

Selenium (dissolved) in Pond Water

Selenium has a high rate of non-detects in background (96%) and in OU6 (85%) The Gehan
test is the only test that shows a significant difference in the SA analysis, but the high rate of
non-detects largely negates the value of the test No test results were significant in the WCFS
analysts The background maximum exceeds the OU6 maximum The current analysis suggests
that selenium concentrations in QU6 pond water are not outside the realm of background

Strontium (dissolved) in Pond Water

Strontium 1s an alkaline-earth metal with a geochemical behavior similar to that of calcium and
magnesium [f a given sample has a high concentration of calcium, the strontium concentration
may also be expected to be relatively high Strontium was detected in 67% of background and
100% of OU6 samples None of the statistical tests was significant in the WCFS analysis, and
the Gehan test was only barely significant (P = 0 0487) in the SA analysis However, the
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background mean Is considerably higher (0 332 mg/L) than the OU6 mean (0 245 mg/L‘), and the
range of concentrations 1s similar  Professional judgment suggests that concentration of dissolved
strontium in OU6 pond water 1s similar to that of background, particularly when calcium
concentrations are taken into account

Molybdenum (total) in Groundwater

Molybdenum has comparably high rates of non-detects in both background (72%) and OU6
(76%) samples In the SA analysis, only the Gehan test was significant (p = 0 0362), none of
the tests were significant in the WCFS analysis In both analyses, the background mean (0 070
mg/l, 0 066 mg/L) was higher than the OU6 mean (0 063 mg/L, 0 061 mg/L) The background
maximum is greater than the OU6 maximum With the high rate of non-detects in both data sets,
the method of non-detect replacement appears to influence the outcome of the statistical tests,
specifically the Gehan test A spatial analysis of the OU6 data would be helpful in making a final
determination, but the current analysis of the mean and maximum values, as well as the marginal
significance of only one statistical test, suggests that molybdenum concentrations in OU6
groundwater are not outside the realm of background 1

m I iIn Groundw.
The non-detect rates for dissolved cadmium (as determined bx SA) are 88 6% for OU6 and
86 7% for background None of the inferential statistical tests had a significant p-value in either
the SA or WCFS analyses In the SA analysis, none of the OU6 results exceeded the UTL, in
the WCFS analysis, four results exceeded the UTL However, because of the high rate of non-
detects, there 1s no accurate way to reliably determine the mean and standard deviation for either
population, therefore, the UTL value cannot be reliably determined In short, the results of
statistical tests applied to data sets with nearly 90% non-detects produce meaningless resuilts
The maximum concentrations in each data set — 0 011 mg/L for background and 0 014 mg/L for
OU6 — are virtually the same, and suggest that dissolved cadmium in OU6 groundwater is not
significantly greater than that of background groundwater

| | in Groun r
Dissolved cobalt also has a high rate of non-detect results in both the OU6 and background data
sets (85 4% and 90 5%, respectively) None of the results exceeded the UTL in either the SA or
WCFS analyses, and only the Gehan test was significant (p = 0 0083) in the SA analysis
However, as described for cadmium in the preceding paragraph, statistical tests applied to data
sets with such high rates of non-detects produce questionable results The calculated means of
the two data sets are virtually identical (0 018 mg/L for OU6, 0 020 mg/L for background) and the
background maximum is greater than the OU6 maximum Professional judgment suggests that
concentration of dissolved cobalt in OU6 groundwater i1s similar to that of background

Plutonium-239.240 (dissolved) in Groundwater

There 1s only one record for dissolved plutonium in the background data set, and only four records
in the OUG data set The statistical tests cannot be reliably performed on such inadequate data
sets Total plutonium-239,240 has been retained as a COC in the OU6 TM 4 Based on the
known geochemical behavior of plutonium, which i1s very strongly sorbed to the solid phase In the
groundwater environment at RFETS, there is little reason to include dissolved plutonium as a
PCOC or COC There 1s additional evidence that the plutonium detected in any of the RFETS
wells Is a result of contamination of surface soils entrained into the well bore dunng dnliing
operations Recent results from an aseptic drilling operation in the Walnut Creek drainage indicate
that, when aseptic dnling methods are used, the plutonium concentrations measured in
groundwater are at background levels

30 CONCLUSIONS AND RECOMMENDATIONS

This review of the data and the SA and WCFS test results indicates no real problems with the hist
of COCs provided iIn TM 4 In fact, the results are probably too conservative, according to the
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report from LANL Even lead in stream sediments, which | suggested in my previous memo
should be reviewed further, appears not to be outside the realm of background concentrations
(see attached box plot) There Is no real need to revise or amend TM 4 for OU6 It appears
clear that inferential statistical tests provide essentially meaningless results when applied to data
sets with greater than 80% non-detects Recommendations here mirror my previous
recommendation that the results of such tests should not be used to make management decisions
Instead, a careful review of graphical displays of the data, and perhaps a test of proportions (as
suggested in the LANL report) should be applied using professional judgment
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INTEROFFICE CORRESPONDENCE
Date May 15, 1995
To M A Siders, Industnal Area Operable Units/D&D, Bldg 080, X6933
From N A Al{imeen, OUs, 6, 7 Closures, Bldg 080, X6987
Subject COMPARISON OF POTENTIAL CHEMICALS OF CONCERN SELECTION BY EG&G
g‘;ﬁT})ﬁT}g@L APPLICATIONS AND WOODWARD-CLYDE FEDERAL SERVICES -

DOE Order 47001

Action Respond to chemicals not addressed in your review

After reviewing your companson of the selection of potential chemicals of concem (PCOCs) by Statistical
Applications and Woodward-Clyde Federal Services (WCFS), a few chemicals stil need further evaluation The
conclusions to your letter dated May 1, 1995, states that “the only significant difference between the two tests
is for lead in stream sediments ” However, three chemicals appear to fit the cntena for being added as a PCOC
These are strontium (Pond Water - Filtered Metals), molybdenum (Groundwater - Unfiltered Metals), and
uranium-238 (Surface Solls - Total Radionuchdes)

Please respond with the corresponding professional judgement that would accept or reject each of these
chemicals If you have any questions, please call me at the above extension

NAH cb

cc
Records Center (2)




Woodward-Clyde &

Engineenng & sciences applied to the earth & its environment

March 23, 1995

Mr Neil Holsteen
EG&G Rocky Flats

Building 80

P O Box 464

Golden, CO 80402-0464

Subject Evaluation of the discrepancies found 1n tables on the comparison of OU6 data
with background

Dear Mr Holsteen

WCFS has examined the discrepancies discussed in EG&G's letter dated March 2, 1995
between the background comparison data tables generated by the EG&G Statistical
Applications group and those provided in the Draft Final Chemical of Concern (COC)
Technical Memorandum (TM) The following discussion 1s provided to explain the possible
reasons for the discrepancies

1) The percentage of detects for background samples varies considerably between the
WCFS and Statistical Applications comparisons There is no set pattern to these
variations, however, they are noted particularly for the metals data for stream
sediments and pond sediments They also vary for other media, but these were not
noted on the attached tables

As noted 1n the WCFS memo to EG&G dated on March 16, 1994, WCEFS used the field 1n
the Background Geochemical Characterization Report (DOE 1993) titled "DET" to determine
whether a background record was a detect or a non-detect The EG&G Statistical
Applications group used the "Lab-Qualifier” field to determine detects and non-detects This

1s believed to be the reason for the discrepancies 1n the detection frequency 1n the background
files between EG&G and WCFS tables

2) WCFS's numbers of OU6 total and dissolved metals samples for groundwater are
greater than those reported by Statistical Applications

The groundwater tables provided in the COC TM contained additional sample data which
should not have been included in the OU6 data base The additional data, 1994 sample data,
1s outside of the OU6 data base window The error was discovered and the electronic file
containing the correct OU6 data base was supplied to the EG&G Statistical Applications
group The discrepancies between the WCFS and EG&G tables are due to the additional
1994 sample data

3) WCFS's numbers of OU6 radionuclides samples for pond sediments are less than
those reported by Statistical Applications

The pond sediment data tables contained 1n the COC TM were generated from an incomplete
sample data set The error was subsequently discovered and corrected The electronic file

¢ &Wﬁ“r&’-’&’iﬁwﬁ‘é‘w&%’a”- A subsidiary of Woodward-Clyde Group Inc
Stanford Place 3, Suite 1200 ¢ 4582 South Ulster Street ¢ Denver, Colorado 80237
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containing the correct OU6 sample data base was supplied to the EG&G Statistical
Applications group for use 1n their statistical background comparison The discrepancies
between the WCFS and EG&G tables were due to the different data sets

4) WCFS's numbers of OUG6 radionuchdes samples for surface soils are greater than
those reported by Statistical Applications

At the time the background comparison was conducted, the surface soil data set also included
dry sediment sample data and IHSS 167 2 sample data The background comparison tables
in the COC TM included the addtional data Based on discussions and guidance from EG&G
1t was subsequently decided to remove the dry sediment sample data from the surface soil
data base because the data were not analyzed for the same analytes The IHSS 167 2 sample
data were removed from the surface soil data base after the IHSS was transferred to OU7
The electronic file supplied to the EG&G Statistical Applications group included only OU6
surface soil data  Therefore, the discrepancy 1n the total number of surface soil samples
between the WCFS and EG&G tables was a result of the inclusion of the IHSS and dry
sediment data in the original

5) WCFS's numbers of background radionuclides samples for surface soils are less than
those reported by Statistical Applications

Discrepancies 1n the number of background data records used for the radionuclide surface soil
background comparison between WCFS and the EG&G Statistical Applications group resulted
because of the following WCEFS, based on discussions and guidance with EG&G prior to
conducting the background comparison, averaged multiple records to determine a
representative concentration for each analyte for a given sampling location That 1s, field
duplicates and multiple "real" samples for the same location were averaged Therefore,
WCES used no more than 18 data values for any analyte because there are only 18 sampling
sites

It appears that the EG&G Statistical Applications group treated each "real" data record with
equal weight, and did not average the concentration results Because some sampling locations
had more than one "real" sample result, more than 18 values were used for each analyte
resulting 1n a greater number of background samples

6) WCFS's numbers of background total and dissolved metals samples for pond water
are less than those reported by Statistical Applications

The background sample size for pond water total and dissolved metals and groundwater
dissolved metals used by WCFS to generate the COC TM tables 1s smaller than those used
by the EG&G Statistical Applications group because non-detect records with extremely large
reporting limits (e g 600,000 mg/l) were removed from the background comparison An
mitial background comparison containing these outliers was conducted It was felt that the
results were not statistically valid, therefore the outliers were removed from the background
data sets for the above media

(4047 110-0033-412)(D1screpancy letter)(3/24/95 04 02am))
Woodward-Clyde Federal Services
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7) WCFS's numbers of background metals samples for surface soils are less than those
reported by Statistical Applications

Refer to number 5 above.

8) Other miscellaneous discrepancies are noted on the attached tables

Other discrepancies between WCFS's and EG&G's background comparison as noted on the
tables included differences 1n the background upper tolerance limit and gehen p-value results
These discrepancies are due to the different treatment (use of "DET" rather than lab qualifier)
of the background data sets for the various media

Please contact me 1f you have any questions on the above items

Sincerely,
etz b i |

Robert L Clark
Project Manager

1c File

(4047 110-0033-412)Discrepancy letter)}(3/24/95 04 (2am))




B

S EG:z6 ROCKY FLATS

INTEROFFICE CORRESPONDENCE /e

DATE: February 16, 1995
T0: Ne1l Holsteen, OU-5-6-7 Closures, Bldg. 080, x6987
FROM- D. K. Sullivan, Statistical Applications, Bldg. 850, x5586

SUBJECT: GILBERT METHODOLOGY BACKGROUND COMPARISON FOR OU6 METALS AND
RADIONUCLIDES - DKS-007-95

The attached pages contain the summary of the OU-6 metals and radionuclides
background comparisons using the battery of statistical tests and the UTL
approach which you requested. The media included are surficial soils,
subsurface soi1ls, UHSU groundwater, pond sediments, pond surface water, and
stream sediments The summaries are 1n the form of tables listing the analyte
name, number of samples in the site, percent of samples that are detects in
the site, number and percent detect for the background, Gehan test p-value,
Quantile test p-value, Slippage test p-value, t-test p-value, indicator for
whether or not one of the four statistical tests were significant, background
99/99 UTL, and number of UTL exceedances 1n the site data.

The si1te data used were from the DBASE files you gave me last week. The
background data used were data I already had obtained from Mary Siders.

The tritium data for the site subsurface so1l had inconsistent units; some
were listed as pCi/L, others as pCi/g. I was unable to reach Dave Baca before
this letter was done so I left the tritium results off of the summary and will
provide them to you as soon as the problem is cleared up.

If further information 1s needed feel free to call me.

cc:
E. J. Nuccio w/o attachment
D. R. Weier

EGAG ROCKY FLATS, INC, ROCKY FLATS PLANT, PO BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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JEB=6 ROCKY FLATS

INTEROFFICE CORRESPONDENCE

DATE February 13, 1995
TC D Suliivan, Systems Analysis, Bidg 850, X5586
MY
FROM N A Holsteen, OUS5, 6, 7 Closures, Bldg 080, X6987

SUBJECT PERFORM GILBERT METHODOLOGY BACKGROUND COMPARISON FOR ALL MEDIA IN
OPERABLE UNIT (OU) 6 - NAH-009-94

DOEOrder 4700 1

Action Complete background comparnson for all media in OU6

The results from the background companson on stream sediments indicate that there may be problems with
other media in the OUB database Please complete the background companson for all media n OU6 The
media are surficial soils, subsurface soils, UHSU groundwater, pond sediments, and pond surface water
Attached Is a chart that shows the background data set used for each media

Please call me at the above extension as soon as you have results The OUB charge number is 986492

NAH cb

Attachment
As Stated

%/] EG&G ROCKY FLATS, INC, ROCKY FLATS PLANT, P O BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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JEBG:z6 ROCKY FLATS 29

INTEROFFICE CORRESPONDENCE

DATE: February 13, 1995

T0: Ne1l Holsteen, OU-5-6-7 Closures, Bldg. 080, x6987

FROM. D. K. Su111v;%%55tat1st1ca1 Applications, Bldg. 850, x5586

SUBJECT: GILBERT METHODOLOGY BACKGROUND COMPARISON FOR OU6 METALS IN STREAM
SEDIMENT - DKS-006-95

The attached pages contain the summary of the OU-6 stream sediment metals
comparison to background using the battery of statistical tests and the UTL
approach which you requested.

The data I received had one location code that was different from the codes
you Tisted 1n your letter. The data had location SED69392 but not SED69592.

If further information 1s needed feel free to call me.

cc:
E J Nuccio
D. R. Weler

'}BC\ EG&G ROCKY FLATS, INC, ROCKY FLATS PLANT, PO BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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JEGz6G ROCKY FLATS

Yz
INTEROFFICE CORRESPONDENCE

DATE February 9, 1995

TO D Sullivan, Systems Analysis, Bldg 850, X5586
pAR

FROM N A Holsteen, OUS5, 6, 7 Closures, Bldg 080, X6987

SUBJECT PERFORM GILBERT METHODOLOGY BACKGROUND COMPARISON FOR OPERABLE UNIT
6 METALS IN STREAM SEDIMENTS - NAH-008-94

DOE Order 4700 1

We have noticed several problems with the Operable Unit (OQU) 6 background comparison results As an
indicator for problems with the entire OU6 background companson, | would like to request that you perform the
background companson on metals for OU6 stream sediments Because we need to resolve this problem as
soon as possible, your immediate assistance i1s desired

The location codes are as follows

SED68192 SED69492
SED68492 SED69592
SED68592 SED69692
SED68692 SED69792
SED68792 SED69892
SED68892 SED69992
SED68992 SED70092
SED69292

Please call me at the above extension as soon as you have results If there are significant differences we may
request that you run the background comparison for the complete OU6 database The QU6 charge number is

986492
Information is attached on the structure of the files
NAH ¢cb

Attachment
As Stated

EG&G ROCKY FLATS, INC, ROCKY FLATS PLANT, P O BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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To OU6 Data Users From David S Baca
WCEFS
Project OU6 RI/FS
Date March 7, 1994
0OU6 MATRIX METHOD FILES

The following 1s the filename structure used for these files The first two characters designate
the sample matrix type Third and fourth identify the analytical method The fifth through eighth
characters differentiate file numbers and subgenerations Example BHTM?2a xls, 1dentifies the
file as a borehole total metal file from the second generation with a subgeneration of a

The following abbreviations are used for the sample matrices \

BH Borehole

SS Surficial Soil ‘
SW Surface Water |
SD Sediments

TR Trenches

GW Groundwater

The letters "T" and "F" 1n the third character 1dentifies a total or filtered sample matrix The
following abbreviations are used for analytical methods

A"/ Volatiles

SV Semuvolatiles

P Pesticide/PCBs

M Metals

R Radiological

w Water Quality Parameters (WQPL)

Subgenerations are described 1n the Treatment of QU6 Data memo
If you have any questions please call David Baca ext 4619

cc Bob Clark, WCFS
Susan Buth, WCC r
Pat Westphal, WCFS
Chuan-Mian Zhang, WCFS
Art Gust, WCFS ,
Ron Eckert, WCFS j

(4036-132-420)(oubfiles wpf)(3-7-94)
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Mike Schrieber, WCFS
File 4036-420

(4036-132-420)(ousfiles wpf)(3-7-94)
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Flow Diagram of OU6 File Generations

4s”

I Extract file from EDGE
A Contents of file when complete

AW B W=

Real Samples

Field QC Samples (1 ¢ equipment rinsates, field dups , MS/MSDs)
Rejected "R" Qualified Data

Not Requested "Z" Qualified Data

Sample Re-Extraction Data (if any)

Sample Dilution Data (if any)

B Functions Performed on File

1
2
3

Multiple Record Check
Completeness Check (1dentify what records are missing 1f any)
Save file as 1

1 File for Phase I Appendix J
A Contents of file when complete

1
2

Real Samples (minus real samples with associated field dups.)
Re-Extracted and Diluted Data (1f necessary)

B Functions Performed on File

1

2.

3

4

5

Ila  Sub-File From I B 4

Equipment Rinsates and MS/MSDs Deleted

Re-Extracted and diluted data if real record exists

Delete "R" Qualified Data

a Save "R" Qualified Data To Separate File

Pull Real/Duplicate Pairs Into Separate File (these pairs will be file
3a)

Save file as 2

A Contents of file when complete

1

Real/Duphcate Pairs

B Functions Performed on File

1

IIIb  Sub-File From IIIa

Data Sorted By Sample Location, Number and Analyte

a Identify records that are rejected, non-detects and one of
the two records 1s rejected or a non-detect while the other
15 accepted or a it Copies these records to file 3¢ Once
copied delete these records from this file

b Save file as 3a

A Contents of file when complete

1

Averaged Result of Real/Duplicate Pairs (minus the records copied
to file 3c)

4

.
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¢ b
B Functions Performed on File
1 Sort contents of file by location, chemical and gaqctype
a Sort location and chemical 1n ascending order
b Sort qaqctype by descending order
2 Run Excel macro Avg_dup xlm m
a Place an asterisk 1n Jast column of the file
b Save file as 3b

Ilc ~ Sub-File From IIIb B 1 and IIIb B 2
A Contents of file when complete
1 Rejected and Non-Detect Pairs From File IIIb B Above

B Functions Performed on File
1 Nothing

Illcl Sub-File Of File Ilic
A Contents of file when complete
1 Professional Judged Sample Result From File IIic

B Functions Performed on File
1 Rejected Data Treatment
a Both Real/Dup Results Rejected, Delete Both From File
b One of Two Real/Dup Result Rejected, Use Accepted
Result
2 Non-Detect Data Treatment
a Both Real/Dup Results Non-Detect, Use Real Result
b One of Two Real/Dup Result Non-Detect, Use Detected
Result
3 Save file as 3cl

v Compostte file of files IT, IIb and Ic1
1 Open file 2
a Open file 3b and append to file 2.
| b Open file 3c1 and append to file 2
Sort file by sample location, sample number and chemical
Save as file 4

w N
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J\EGzG ROCKY FLATS ”

o
INTEROFFICE CORRESPONDENCE

DATE May 9, 1994
T0 Greg Manning, Risk Assessment, Bldg. 080, x6976
FROM Douglas K. Su111va§¥9§tat1stica1 Applications, Bldg. 850, x5586

SUBJECT RESULTS OF OU-6 SEDIMENT RADS COMPARISON TO BACKGROUND
DKS-014-94

The attached page contains the summary of the OU-6 pond sediment radionuclides
(rads) comparison to background using the battery of statistical tests and the
UTL approach.

The sediment data for OU-6 1s from ten different ponds on the plantsite: Al-A4,
B1-B5, and the pond at Walnut Creek & Indiana Ave. A1l of the data was grouped
for comparison to background This 1s 1nconsistent with what was done for the
pond water 1n the IM/IRA report we provided to you last June. For the IM/IRA,
grouping of ponds into pairs within a series was the selected approach. It would
seem that the COC determination for pond sediment should follow the same logic
as the pond water. Grouping of the data does provide a larger sample si1ze for
the statistical tests, but 1f we have already shown that the ponds are different
1n rads concentration, as was the case in the IM/IRA report, then 1t may be
‘ 1nappropriate to group the data.

Another 1nconsistency noticed 1s 1n the handling of data below detection Timits.
In the past, Statistical Applications has been told to use all rads data as if
they were all detects Woodward-Clyde’s results indicate they used less-than
values 1n their analyses of Cesium-137. This use of less-than values 1n rads
data must be resolved before the results can be fully verified.

A minor point for Woodward-Clyde to correct is the use of duplicate values 1n the
analyses. Duplicate values should be handled by averaging the results of the
duplicate samples 1f 1t can be determined which sample the duplicate 1s paired
with. If the pairing cannot be determined, the duplicate needs to be deleted
from the data set Only one duplicate, for OU-6 Plutonium-239/240, was found 1n
the data used by Woodward-Clyde. I deleted the duplicate from my analyses since
I could not determine 1ts corresponding sample.

My results match Woodward-Clyde’s for all of the rads except for Cesium-137 and
Plutoni1um-239/240 as explained above

Please contact me 1f you have any questions or need additional information.

\/\/\ EG&G ROCKY FLATS INC, ROCKY FLATS PLANT P O BOX 464 GOLDEN, COLORADO 80402-0464 (303) 966-7000
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MEMORANDUM
To:

From:
Date:

Subject:

99

Neil Holsteen
Mary Lee Hogg N\L)é(
April 20, 1994

Data grouping for wet/dry sediments, OU 6

I have informed Chuan Mian Zhang of Woodward-Clyde Federal Services that data
on dry sediments should be grouped with wet sediments as opposed to including
dry sediments with surficial soil data. This approach will be used for
background comparisons and data aggregation for exposure assessment. Pat
Westphal has also been informed of this decision.

ccs John Hopkins
Greg Manning

e



MEMORANDUM
To

From

Date

Subject

5o

Ed Mast
Mary Lee Hogg v
March 28, 1994

Issues and action items resulting with March 24 meeting with
Woodward-Clyde on OU 6 data

These 1ssues and items include the followang

cc Neil Holsteen
John Hopkins
Greg Manning

Validated rad results reported as zero (0) - we will first
approach RFEDs to see 1f these were round-off or transcription
error (the latter i1s unlikely, since there are so many 0 values),
the next option will be to initiate an inquiry to Karen
Schoendaller and/or QUANTALEX

Multiple results of rad data for same sample location, number and
specific rad - Dave states that, often, RFEDs would dairect him to
delete the entry that had an associated detection limit or count
error Therefore, for data with U qualifiers, Dave is left
without a verified value for detection laimit I do not think we
resolved how to approach thais

Non-validated rad results - Woodward-Clyde will get updated data
from Neal

Removal of IHSS 143 from OU 6 - Ed will pursue

Hits i1n equipment rinsate, but results rejected in QA - Mary
Siders indicated that we should talk to Karen Schoendaller
concerning thais

No results reported for baseflow and storm events - WC will get
updated data from Neil




J\ EG=z6 ROCKY FLATS St

®
INTEROFFICE CORRESPONDENCE

DATE March 23, 1994
T0 Greg Mann1ng,vRézicézfgssment, Bldg. 080, x6976
FROM D. K. Su111v§37 . R Weler, Stat. Apps , Bldg. 850, x5586/x4194

SUBJECT SEgUb{g 85 OU-6 BOREHOLES METALS COMPARISON TO BACKGROUND

The attached pages contain the revised summary of the OU-6 boreholes metals
comparison to background using the battery of statistical tests and the UTL
approach. Per 1nstructions received, this revision omits data from the LHSU
(geology=KAR) from the background data which were 1included 1n the original
analyses.

Comments regarding the different depths associated with the site data were
1ncluded 1n the cover memo of the earlier summary. We want to re-emphasize some
of those comments. Several 1ssues are raised with the presence of multiple
depths. Are background and site data from possibly different depths comparable?
For more than half of the metals compared, the background values are actually
statistically significantly greater than the site values. Is this unusual result
related to depth differences? Plots generally 1ndicate decreasing concentrations

. of analytes at greater depths in the si1te data. Should data from such different
depths be averaged 1n comparisons? It would seem that the depths should be taken
into consideration for COC determination, risk assessment, and remediation
decisions. As mentioned 1n the first memo, conversations with Woodward-Clyde
personnel 1ndicated that they grouped the results over all depths, so we ran the
analyses 1n the same manner so that the verification of their software could be
made.

Another potential data problem observed 1s the handling of some nondetects by
Woodward-Clyde. In comparing the original background data file with the files
trimmed by Woodward-Clyde, we noticed that some of the results with "U"
qualifiers were listed as detects 1n the trimmed files. This seems to be Timited
to "U" qualified results that were higher than the reporting Timit.

Chuan-Mi1an Zhang of Woodward-Clyde expressed concern regarding some of the
features of the UTL computations Her concerns would indeed be quite legitimate
1f we were treating the UTL comparison method as a rigorous statistical tool.
We are not doing so; we are 1n fact i1solating the UTL comparison from the other
statistical criteria and simply using 1t as a "hot measurement check". We are
not trying to formalize the criteria by quantifying 1ts Type I error (as the p-
value approach does), since 1t cannot be easily quantified. Similarly the
appropriateness of assumptions of an underlying normal distribution for the
background data 1s not that critical for our purposes. We are simply using a
computational approach that gives us a "big" value for an analyte relative to

9)

EG&G ROCKY FLATS, INC, ROCKY FLATS PLANT P O BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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Greg Manning
March 23, 1994
DKS-010-94
page 2

background levels. If site values are found to exceed this "big" value, some
sort of investigation 1s warranted. How good a job the UTL approach does in
raising warning flags will certainly depend on the underlying data distribution,
treatment of nondetects, and many other factors, but that is not our primary
concern. We have four rigorous statistical tests for detecting potential
contaminants, and the UTL approach, though statistically flawed, does provide an
additional, reasonable "hot measurement" check.

Note that due to ongoing requests from Woodward-Clyde for assistance and
guidance, the hours charged by Statistical Applications to this QU6 activity will
exceed the 1niti1al estimate. We had said two to three days for performing the
statistical analysis for generating results for comparison to Woodward-Clyde
results. While this was easily sufficient for that task, additional time was
used 1n working with Woodward-Clyde directly and in revising the analyses. Total
charges as of March 23 are 50 to 60 hours. Additional charges will be incurred
1f we run the analyses on radionuclides data as you have mentioned and with
continued Woodward-Clyde requests for support.

If you need any further information, please call.

cc:
Ed Mast
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Woodward-Clyde Memorandum 134
Federal Services

To  Ed Mast From: Chuan-Mian Zhang
Greg Mannmng WCFS W
EG&G
Date. March 11, 1994
Subject. Statistical Comparison Procedures for OU6-to-Background

Statistical comparison procedures for OU6-to-background were prepared following the
instruction given by EG&G (1/20/1994), which 1s primarily based on Dr Gulbert’s letter
(1993) as attached Recently according to Dr Weier’s instruction, futher modification
was performed. Apphcations of the statistical tests include. "hot-measurement” test,
Gehan test, quantile test, slippage test, and t-test Procedures for implementing these
test are described as following dBase programs were developed for applying these
procedures

I General manipulation of data

1 Assign ’B’ for all the data from background, and assign ’S’ for all the data from
site

2 Read DET = 1 (detect), and DET = 0 (non-detect) from background data, and
assign DET = 0 for nondetects for QUAL_LAB as 'U’, and DET = 1 for detect
for QUAL LAB as 'B’ or blank, for OU6 data

3 Combined the background data with OU6 data into one data series,

4 Rank the combined series from the smallest to the largest

II Gehan Test
Gehan test follows the procedures described by Gilbert (July 30, 1993)

1 Assign imtial values d = 0,e = 0

(4036 363 134-_))(STAT1 DOC)(3/11/%4)




Woodward-Clyde

Memo to Ed Mast, Greg Manning
March 11, 1994
Page 2

2 DO a DO-LOOP for all the data

For detected data with DET = 1,

LETID =1
d=d+1
e=¢e

RANK = d + (total number of non-detect + e)/2
SCORE = 2*RANK - (total number of measurement + 1)

LET LOCATION = 0 if data 1s from background,
LOCATION = 1 if data 1s from OU-6

For nondetected data with DET = 0,

LETID =0
d=d
e=¢e+ 1

RANK = (total number of nondetect + 1 + d)/2

SCORE = 2*RANK - (total number of measurement + 1)
LET LOCATION = 0 if data 1s from background,

LOCATION = 1 if data 1s from OU-6.

3 Based on the above calculation, calculate the Z value as (Gilbert, 1993)
N
E LOCATION(i) * SCORE(i)
z-2 M
N 2
_NB * N§ 2
SCO
N * (N-1) Z': (SCORE)
where

NB = number of measurements from background
NS = number of measurements from site
N = total number of measurements

4 Compare Z _calculated with Z_95% from standard normal distribution table. If
Z_ calculated < Z 95%, comparison by Gehan test indicates the analyte 1s not a
potential contaminant of concern (PCOC)

(4036 363-134-_)}(STAT1 DOC)(3/11/%4)
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Memo to Ed Mast, Greg Manning
March 11, 1994
Page 3

II Slhippage Test

1 Select the maximum value of measurements from background data, MAXB.

2 Count the number of measurements which are greater than MAXB and are from
ou6, K

da Following Dr. Gilbert’s letter, select critical value from " Tables for a
Nonparametric Test of Location" (Rosenbaum, 1954) according to the sample
sizes for both background and OU6, given the level of sigmficance of 0 05. When
the sample sizes are sufficiently large, the cntical value is 5 for level of
significance of 0 05, as indicated 1n the paper

4a Compare K with critical value, if K < critical value, comparison by Shippage test
indicates the analyte 1s not a PCOC

3b Following Dr weier’s instruction and the equation that he provided, p_value for
the probability that K measurements from OU6 greater than the maximum value
from background was calculated as following:

NS K-1
p=X Pa=1- 3 P 2)
a=K a=o
where
(N-a-l)
NS-a
P =
T
S
where

K 1s the number of site measurements greater than the largest background value

4b If p_value 1s less than or equal to the prescribed significance level, such as 0 05, the
analyte 1s considered as a PCOC

(4036 363-134 _))(STAT1 DOC)(3/11/94)
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Memo to Ed Mast, Greg Manning
March 11, 1994
Page 4

III Quantile Test

1 If the largest 20% of the combined data series do not contain any non-detects,
do Quantile test, otherwise not

2a Following Dr Gailbert’s letter, count the number of measurements, say N,, from
the site that are among the largest r measurements of the combined data set. If
N, 1s greater than or equal to k, then conclusion 1s made that the analyte is a
PCOC

3a  The values of r and k are determined from Table A.8 in Gilbert and Simpson
(1992), according to the sample sizes of background and OU6. When the sample
size 1s greater than 100, as the maximum size provided by the table, it is assumed
that the values of r and k will be as same as the values corresponding to the
maximum sizes provided in the table

2b Following Dr Weier’s instruction, count the number of measurements from the site
among the largest 20% of the combined data series

3b  Following the equation provided by Dr Weier, calculate the p value for the
probability that there are K site measurements among the largest 20% of
combined data series, as following

max (n,NS) K-1
P = ) P@)=1- I P) &)
a=K a=0
where
(N NB)
P(a) a \n-a
)
where

K = the number of measurements from site amont the largest 20% of the
combined data series
n = the number of 20% rounded up to the next integer

(4036 363 134 _))(STAT1 DOC)(3/11/94)
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Memo to Ed Mast, Greg Manning
March 11, 1994
Page 5

4b  If the p value 1s less than or equal to the prescribed sigmificance level, such as
0 05, the analyte 1s considered as a PCOC

IV tTest
1 The t-test 15 conducted under the conditions as
If (a) less than 20% of background and OU6 data sets are nondetects,
AND (b)If EITHER both background and site data contain at least 20 data
I())Olllnt;éth distribution are normally distributed The normality 1s checked by
probability plotting as recommended by EPA (June 1992)
2 Testing for homogeneity of variance following Levene’s test (EPA, 1992)

3 If the variances from both data sets are the same, apply the standard t-test as

following
X, - Xp
Test statistic, t = — A @
2 2
5 5%
NB NS
NB-1 2 N§S-1 2
s> - —_—] S
» (NB +NS-2]SB +(NB +NS -2) s
where
where

Sg?= background sample variance
S¢? = site sample variance

X3 = background sample mean

% = site sample mean

A\

(4036 363-134 _))}(STAT1 DOC)(3/11/94)
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Memo to Ed Mast, Greg Manning
March 11, 1994
Page 6

The degree of freedom 1s equal to NB + NS - 2

4 If the vanances from both data sets are not the same, apply the t-test with unequal
variances (Helsel and Hirsch, 1992) as

%%
S5 , S5 ©)
NB NS
The approximate degree of freedom 1s
5 3]
(SH/NBY*  (S5INSY’
NB-1 NS-1
5 Select the t critical values (t_table) from standard t critical value table according

to the degree of freedom. For degree of freedom greater than 30 and less than
120, hnear interpretation was performed to obtained the t critical value,
corresponding to the degree of freedom

6 Compare the t_table and t_calculated values, if t_calculated < t_table, the
analyte 1s not considered as a PCOC

V Treatment of Non-detects

According to EG&G’s instruction (FAX, March 3 ,1994), for t-test, the non-detect are

replaced with 1/2 times of the reporting limits For the non-parametric test, the
reporting limit will be used to replace the non-detect values for ranking purpose.

(4036 363 134-_))(STAT1 DOC)(3/11/94)
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Memo to Ed Mast, Greg Manning
March 11, 1994
Page 7
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MEMORANDTUM

To Ed Mast

From Mary Lee Hogg

Date March 17, 1994

Subject Background comparison for stream and pond sediments for OU 6 and
ou 5

As a result of conversations with the OU 3 Manager and personnel involved in
the proposed risk assessment process for OU 3, the question of appropriate
background data for comparison to stream and pond sediments has been raised
Persons involved in the background evaluation for OU 3 have discussed this at
length with EPA It appears that this 1ssue 1s also relevant to OU 6 stream
and pond sediments, and the OU 6 manager and EG&G risk assessment team would
like to propose the followaing approach, based on the proposed understanding

between EPA and the OU 3 Manager

. Use the background stream sediment data (from Rock Creek)
presented in the Background Geochemical Report (DOE 1993) for
comparison to OU 6 stream sediments All OU 6 stream sediments

data will be aggregated

. As discussed at the March 10, 1994 meeting with EPA on background
evaluation for OU 3, a quantitative comparison of OU 3 pond
sediments to sediments of other surface water bodies along the
front range may also yield useful information This approach
could also be applicable to OU 6 A laterature search to identify
potentially useful and applicable data from surface water bodies
has been performed (CH2M Hill 1993) This search identified
sediment background data for Chatfield Reservoir, Cherry Creek,
Bear Creek, Marston Lake, and Ralston Reservoir Due to
anticipated data limitations, 1f this approach 1s used, EG&G will
request an exemption from EPA for performing the background

comparaison according to the Gilbert Methodology

. After these respective background comparisons are performed for

stream and pond sediments, a consistency check will be conducted




cc

to i1ndicate whether there are significant differences in stream

and pond sediments

John Hopkins
Rick Roberts
Neil Holsteen
Greg Manning ¢~

¢3
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| Woodwda-clyde Memorandum (Y
Fedoral Services

To  Ed Mast From: Chuan-Mian Zhang
EG&G WCFS ‘

Duate March 17, 1994
{
Subject Estimation of Upper Tolerance Limit

The estimation of the upper tolerance limit (UTL) at 99% confidence level and 99% coverage
in the 1993 Background Geochemustry Charactenization Report (EG&G) was based on the
assumption that dats are normally distnbuted. These UTL wvalues are used in hot measuroment
comparisons 1n a statistic background companson for OUS according to EG&G's instructions.

Using these UTL wvalues, which are not calculated following the regular procedures, may cause
some potential problems 1n conclusions of statistical background companson For example, most
of the data are highly skewed (1 e, they have a lower bound at zero and quite large observations
differing from the bulk of the data), they do not follow a normal distribution, but rather are close
to a log-normal distnbution, Estimated UTL based on a normal distritbution tends to be smaller
than 1t should be. thereby cansing more potential contaminant of concern (PCOC) in the
companson results, The consequence 18 that it may result in more work in professional
judgement and more comments back from regulators

In order to address my concern, I include the following discussions

comparison between the UTL calculation procedure proposed by Dr Gilbert and
EQG& s procedure,

potential problem illustration by examples

I UTL Calculation Procedures

0ce

(1) Using probability plotting to determine 1f the background data set is best modeled
as a normal or Jog-normal distribution,

(403636313641 ZXUTLMEMNOIN T4 18 33am)
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(2) If 1t is normally distributed, compute the UTL as
UTL =x + K% (1)

where x 1s sample mean, s 13 gample standard dewviatton, and K 13 the normal
tolerance factor depending on the sample size

(3) If 1t 19 log-normally distributed, the UTL should be calculated as
UTL = exp ( y + K*s,) 2)

where y 15 the mean of the logarithms of the data, and s, 18 the standard daeviation
of the logarithms of the data.

(4) If the data set 1s neither normal nor log-normal distnbuted, the nonparametric
UTL calculation procedure is recommended (Appendix D in Dr Gulbert's letter)

(5) If the background data set contains nondetects, the usual simple computational
formulas for the arithmetic mean and standard deviation cannot be used The
robust probability plotting method 1s recommended.

] Proc

UTL calculation 1s based on applying step (2)

II Examples Analysis

Example 1

Zmnc data (no nondects) at the subsurface were arbitrarily chosen for example analysis Attached
Figures 1 to 7 are relevant figures Figures 1 and 2 illustrate that Zine data do not follow a

normsl distribution for both background and OU6 Figures 3 and 4 show that the data sets ure
much closer to a log-normal distnbution Differences in results between the two methods are.

UTL,(normal) 1559 mgkg
UTL.(log-normal) 2939 mg/kg \

(4036-1631 36-41 XUTLMEMX03/1 164 11 35am)
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No of QU6 data .
greater than UTL, 4

No of OU6 data
greater than UTL, 1

Example 2

Table "T4AGMTM DBF", the resuit of background comparison for subsurface soil metal, shows
that the numbers of analytes which {wl to past the tests are as following

Hot Measurement ' 8

Slippage test 1
Quantile test p2
Gehan test 3

These examples clearly show that the significance of the error resulting from misapplying the
normal distribution based method

(4036-363-136 MV IXUTLMEMYOMI 794 11.358m)
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J\ EG:zG ROCKY FLATS -
INTEROFFICE CORRESPONDENCE
DATE March 14, 1994
T0 Greg Manning, Risk Assessment, Bldg 080, x6976
FROM D. K. Su111v;p%55tat. Apps , Bldg 850, x5586
SUBJECT RESULTS OF OU-6 BOREHOLES METALS COMPARISON TO BACKGROUND
DKS-009-94

The attached pages contain the summary of the OU-6 boreholes metals comparison
to background using the battery of statistical tests and the UTL approach.

The data used was the data provided by Woodward-Clyde so- the results should
provide a basis for comparison.

Since the data 1s from boreholes and contains depth information, the question of
independence of samples 1s an issue. If several samples are taken from the same
borehole but at different depths, statistical dependence 1s introduced. Also,
the mixing of data from different depths 1nto one statistical comparison may not
be the best approach 1n site to background comparisons. Conversations with
Woodward-Clyde personnel indicated that they used all the results as independent
samples, so I ran the analyses 1n the same manner so that the verification of
. their software could be made.

If you need any further information, please call me at x5586.

cc:
D. R. Weler

o
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EG&G ROCKY FLATS, INC, ROCKY FLATS PLANT, P O BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000
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Woodward-Clyde Memorandum
Federal Services
77
To  Ed Mast From Chuan-Mian Zhang
Greg Mannng WCFS W
EG&G
Date March 11, 1994
Subject Statistical Companison Procedures for OU6-to-Background

Statistical comparnison procedures for OU6-to-background were prepared following the
instruction given by EG&G (1/20/1994), which 1s primarily based on Dr Guilbert’s letter
(1993) as attached Recently according to Dr Weier’s instruction, futher modification
was performed. Applications of the statisucal tests include "hot-measurement” test,
Gehan test, quantile test, slippage test, and t-test. Procedures for implementing these
test are described as following dBase programs were developed for applying these
procedures.

I General manipulation of data

1 Assign B’ for all the data from background, and assign 'S’ for all the data from
site

2 Read DET = 1 (detect), and DET = 0 (non-detect) from background data, and
assign DET = 0 for nondetects for QUAL_LAB as 'U’, and DET = 1 for detect
for QUAL LAB as 'B’ or blank, for OU6 data

3 Combined the background data with OU6 data into one data seres,

4 Rank the combined series from the smallest to the largest.

II. Gehan Test

Gehan test follows the procedures described by Gilbert (July 30, 1993)

1 Assign mmtial values d = 0,e =0

(4036 363 134 _))(STAT1 DOC)(3/11/94)

iy,




’7

Woodward-Clyde

7%

Memo to Ed Mast, Greg Mannng
March 11, 1994
Page 2

2 DO a DO-LOQP for all the data

For detected data with DET = 1,
LETID =1
d=d+1
e =€
RANK = d + (total number of non-detect + ¢)/2
SCORE = 2*RANK - (total number of measurement + 1)
LET LOCATION = 0 if data 1s from background,
LOCATION = 1 if data 1s from OU-6

For nondetected data with DET = 0,
LETID =0

d=d

e=¢e+1

RANK = (total number of nondetect + 1 + d)/2

SCORE = 2*RANK - (total number of measurement + 1)
LET LOCATION = 0 if data 1s from background,

LOCATION = 1f data 1s from OU-6

3 Based on the above calculation, calculate the Z value as (Gilbert, 1993)

N
Y LOCATIONG) * SCORE()
z- 2 M

N 2
_NB = NS_
(Sco
N+ (N-1) fv;\l RSy

-~

where

NB = number of measurements from background
NS = number of measurements from site
N = total number of measurements

4 Compare Z_calculated with Z 95% from standard normal distribution table. If
Z calculated < Z_95%, comparison by Gehan test indicates the analyte 1snot a
potential contamnant of concern (PCOC)

(4036-363-134-_ ))(STAT1 DOC)(3/11/%4)
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II Shppage Test

1 Select the maximum value of measurements from background data, MAXB

2 Count the number of measurements which are greater than MAXB and are from
ous, K.

3a Follomng Dr Gilbert’s letter, select critical value from " Tables for a
Nonparametric Test of Location" (Rosenbaum, 1954) according to the sample
sizes for both background and QUS6, given the level of sigmuficance of 0 05 When
the sample sizes are sufficiently large, the crincal value 1s 5 for level of
sigruficance of 0 05, as indicated 1n the paper

4a Compare K with critical value, if K < cntical value, companson by Slippage test
indicates the analyte 1s not a PCOC

3b Following Dr weier’s instruction and the equation that he provided, p_value for
the probability that K measurements from OUS6 greater than the maxxmum value
from background was calculated as following:

NS K-1
p=% P@=1- I P @
a=kK a=o0
where
(N—a—l)
NS-a
P =
(@) w)
S,
where

T - 'QP‘F'!""

K 1s the number of site measurements greater than the largest background value

4b If p_value 1s less than or equal to the prescribed sigmificance level, such as 0 05, the
analyte 1s considered as a PCOC

(4036-363 134 _ )NSTAT1 DOC)(3/11/94)
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III Quantile Test

1 If the largest 20% of the combined data senies do not contain any non-detects,
do Quantile test, otherwise not

2a Following Dr Gilbert’s letter, count the number of measurements, say N,, from
the site that are among the largest r measurements of the combined data set If
N, 1s greater than or equal to k, then conclusion 1s made that the analyte 1s a

PCOC

3a The values of r and k are determuned from Table A.8 in Gilbert and Simpson
(1992), according to the sample sizes of background and OU6 When the sample
size 1s greater than 100, as the maxumum size provided by the table, 1t is assumed
that the values of r and k will be as same as the values corresponding to the

maxamum sizes provided 1n the table

2b Following Dr. Weier’s instruction, count the number of measurements from the site
among the largest 20% of the combined data senes

3b  Following the equation provided by Dr Weter, calculate the p value for the
probability that there are K site measurements among the largest 20% of
combined data seres, as following

max (nNS) K-1
P= 3 P@=1- I PQ 3
a=kK a=
where
(N NB)
P(a) \é/\n-g
)
where-

K = the number of measurements from site amont the largest 20% of the

combined data senes
n = the number of 20% rounded up to the next integer

(4036-363-134 _ )STAT1 DOC)(3/11/94)
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4b If the p_value 1s less than or equal to the prescribed sigmificance level, such as
0 05, the analyte 1s considered as a PCOC.

IV t-Test

1 The t-test 1s conducted under the conditions as

If (a) less than 20% of background and OU6 data sets are nondetects,
AND (b)If EITHER both background and site data contain at least 20 data
I(?)(Rngéth distribution are normally distributed. The normality 1s checked by
probabulity plotting as recommended by EPA (June 1992)

2. Testing for homogeneity of vanance following Levene’s test (EPA, 1992)

3 If the vanances from both data sets are the same, apply the standard t-test as

following:
Test statistic: t = %~ %s @
2 2
5 . 5
NB NS
NB-1 2 NS-1 2
§2 = NB1 g2 -1 G
4 (NB + NS -2) 2 +(NB +NS—2) s
where
where

Sg’= background sample variance
. S’ = site sample vanance
% = background sample mean

% = site sample mean

(4036-363-134-_))(STAT1 DOC)(3/11/%4)
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The degree of freedom 1s equal to NB + NS -2

4 If the vanances from both data sets are not the same, apply the t-test with unequal
vanances (Helsel and Hirsch, 1992) as

¢ = Xs - 7;
s; S ©)
— T —
NB NS
The approximate degree of freedom 1s
53]
df NB NS (6)
(S5/NBY  (Ss/NS)?
+
NB-1 NS-1
5 Select the t critical values (t_table) from standard t critical value table according

to the degree of freedom. For degree of freedom greater than 30 and less than
120, linear interpretation was performed to obtamned the t cnitical value,
corresponding to the degree of freedom.

6. Compare the t_table and t_calculated values, if t_calculated < t_table, the
analyte 1s not considered as a PCOC.

V Treatment of Non-detects
According to EG&G’s nstruction (FAX, March 3 ,1994), for t-test, the non-detect are

replaced with 1/2 tumes of the reporting limits. For the non-parametric test, the
reporting limit will be used to replace the non-detect values for ranking purpose.

(4036-363 134-_))(STAT1 DOC)(3/11/%4)
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Woodward-Clyde Memorandum

Federal Services
gf
To Ed Mast From David Baca
EG&G WCFS
Date March 10, 1994
Subject Aggregation of Operable Unit No 6 (OU6) Data

Woodward-Clyde (W-C) and EG&G personnel have had numerous discussions regarding data
aggregation To evaluate the chemical concentrations collected during the OU6 Phase I field
investigation W-C will compare these chemical concentrations to the concentrations cited 1n
the 1993 Background Geochemical Characterization Report (BGC) The purpose of this
memo 1s to 1dentify the OU6 data subsets that will be used for comparisons with Rocky Flats
Plant (RFP) background

The following media types were collected during the Phase I OUG6 field investigation

. Surface So1l
. Subsurface Soi1l (Borehole)
. Groundwater
. Surface Waters
Pond

Baseflow (Stream)
Storm Event (Stream)

. Sediments
Pond
Baseflow (Stream)
Dry

. B-1 Dam Drum Sample

. Trenches (Litaor)

The 1993 BGC evaluated four of the five media W-C proposes the following OU6 subsets
be compared to the background data subsets 1dentified

OU6 Media Compared to 1993 BGC Media
Surficial Soil & Dry Sediments (Phase I) Rock Creek surface soil
data (from OU1, OU2)
Subsurface Soil (Phase I) Upper Flow System
Groundwater (Phase I and some historic) Upper Flow System

Surface Water

(4036 181 133 422)(AGGRE ME1)(3 10 94)
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OU6 Media Compared to 1993 BGC Media
Surface Water

Pond & Baseflow (Phase I) Stream Water

Storm Event (Phase I) No Comparison
Sediments

Pond & Stream (Phase I) Seep / Spring Sediment
B-1 Dam Drum Sample No Comparison
Trenches (Litaor) No Comparison

We are ready to run background comparisons for the above media, and would appreciate your
concurrence with or revisions to the proposal above as soon as possible We have a question
regarding the aggregation of the sediment data In a previous meeting, Rick Roberts (EG&G)
suggested that the stream sediment and pond sediments be combined We feel 1t would be
appropnate to revisit this decision with the risk assessment personnel at W-C and EG&G
prior to finalizing the aggregation for sediments In addition, as requested by EPA and CDH,
we have reviewed the selection of the background data set for sediment comparisons, as
proposed by Rick Roberts The discussion of this selection 1s attached for your review

BACKGROUND DATA SET TO BE USED FOR SEDIMENT COMPARISONS

Background

The Final Background Geochemical Characterization Report (BGCR)(DOE 1993) for the
Rocky Flats Plant (RFP) 1s being used for the RFI/RI Report preparation (by several operable
units) to provide background data sets for comparing the operable unit-specific data with
background concentrations The BGCR contains several different data sets for each medium
discussed 1n the report (groundwater, subsurface geologic materials, surface water, and
sediment) It 1s necessary to select the appropriate BGCR data set within each medium that
will be used for the background comparison

Operable Unit No 6 (OU-6) 1s in the process of selecting the BGCR data sets that will be
used for each medium The Upper Flow System has been selected for both subsurface
geologic matenals and for groundwater Stream water has been selected for surface water
The selection for the BGCR data set for sediments 1s more problematic since most of the OU-
6 sediment data are from ponds

The purpose of this document 1s to present a rationale for the selection of the data sets to be
used for comparison of OU-6 sediment data to background sediment data

(4036 181 133 422 (AGGRE ME1)(3 10-94)
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Sediments 1n the Final Background Geochemical Characterization Report

The geochemistry of stream-bed sediments was evaluated in the BGCR by sampling and
chemically analyzing sediments from nine background locations at RFP (Figure 1) The
stations were paired with nine background surface-water stations Four stations are located
in the Rock Creek drainage, one station 1s in the McKay Ditch, and four stations are located
in Woman Creek Three of the nine stations (one in Rock Creek and two in Woman Creek)
are located at seeps All of the seep sample locations (SED018, SED019, and SED021) are
in small ponds that have formed or have been constructed adjacent to seeps

Background sediment samples were collected at one point in the stream 1f the channel width
was less than § feet If channel width was greater than 5 feet but less that 10 feet, two
samples were collected within the channel from locations one-third and two-thirds of the way
across the channel If the width of channel was greater than 10 feet but less than 20 feet,
three samples were obtained from locations 25, 50, and 75 percent of the way across the
channel Stream sediments were sampled twice in 1989, and quarterly during 1990, 1991,
and 1992 Sediment samples were analyzed for total metals, total radionuclides, CLP VOCs,
SVOCs, pesticides, herbicides, and water quality parameters The three seep-sediment
locations were treated as a single statistical population (called seep/spring sediments) for
computing tolerance limits The results of the stream sediment sampling and testing are two
data sets (with separate statistics) for sediments stream sediments and seep/spring sediments

OU-6 Sediments

The sediment data for OU-6 consist of data from five samples from each of the 10 detention
ponds along Walnut Creek (for a total of 50 samples) In addition, 15 sediment samples were
collected from the stream bed along north and south Walnut Creek Sediment samples were
taken from each sampling location only once Samples were analyzed for total metals, total
radionuclides, CLP VOCs, SVOCs, TOC, pesticides, and water quality parameters

Discussion

In general, pond sediments in the Walnut Creek ponds are saturated with pond water The
pond water may originate from precipitation and runoff, from groundwater, or from water
producing processes such as the Rocky Flats sewage treatment facility that discharges treated
water to Pond B-3 The residence time of water in the sediments 1s long Sediments 1n
Walnut Creek stream beds are generally dry except during spring runoff and precipitation
events The residence time of water 1n stream bed sediments 1s relatively short, and there are
periods when the sediments dry out between wetting

(4036-181 133 422)(AGGRE MEI)(3 10 94)




Woodward-Clyde

€7

Memo to Ed Mast
March 10, 1994
Page 4

Saturated sediments in Walnut Creek ponds are not as likely to be transported as are
sediments 1n stream beds The sediments 1n the stream beds are subject to moving water and
hydraulic transport The water 1s likely to cause leaching and removal of some chemical
constituents On the other hand, sediments 1n the ponds are not likely to be moved and may
actually be subject to concentration of chemicals in the water In the BGCR, statistical
summaries of both the stream sediments and the seep/spring sediments show higher
concentrations of cations n the seep/spring sediments. These higher concentrations suggest
longer residence times of water 1n the sediments, similar to what would be expected in ponds

Proposal

OU-6 proposes to use the seep/spring sediments from the BGCR for background comparison
purposes, since these sediments are more likely to be similar to pond sediments Seep/spring
sediment samples were taken from areas where the sediments are saturated for long periods
of time and have not likely been subject to transport Since the background spring/seep
sediment samples were taken from pond areas with saturated sediments, these samples are
more similar to pond sediments than are stream sediment samples, and are therefore more
representative of background for the pond sediments

If you have any questions please call Robert L Clark at 740-3961

cc Mary Siders, EG&G
Bob Clark, WCFS
Pat Westphal, WCFS
Susan Buth, WCC
Chuan-Mian Zhang, WCFS
Ron Eckert, WCFS
File 4036-422

X? (4036 181 133 422)(AGGRE ME1)(3 10 94)
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NOTE: The only background data that should be used (for OUs 3 through 16) in the OU v.
Background comparisons, are those ASCII files dated 9-30-93 or later. Previous information
regarding instrument detection limits, and earlier file generations of the background data
should be discarded.

PRACTICAL SUGGESTIONS FOR USERS OF RFEDS DATA (2-17-94)
ﬂ’wﬂ\m' - Mamd, $iders NAH—

-2-
The standard RFEDS output format changed on February 21, 1994 The old output forxtximt 1s?g(1'ven
here as Appendix A, the new output format 1s given here as Appendix B

In general, there are actually three related issues that may arise for users of RFEDS data

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

1.0 MULTIPLE DETECTION LIMITS

The standard reporting format for RFEDS data (through 1993) gives one field for the
reported detection limit Unfortunately, this one field may contain either of three vanables
the mstrument detection limit (YDL), the method detection limit (MDL), or the contract-
required detection/quantitation limit (CRDL/CRQL) The significance of these three
different types of detection limuts 1s that, for inorganic analytes (1 e , metals and water-
quality parameters), the CRDL may be one to two orders of magmitude greater than the
corresponding IDL for a particular analyte

The "Gansecki rule" was proposed (in EPA comments on the 1990 Background
Geochemucal Charactenization Report) as an attempt to eliminate the high-value non-detects
from the data set The "Gansecki rule" calls for exclusion of all non-detects greater than
two times the mimmum reporting limit, however, this "rule" has come under criticism as
arbitrary and possibly not technically defensible

1.1 Summary and Recommendations

* Decisions based on a graphical review of the data distribution are thought to be more
technically defensible than the general application of an arbitrary rule (1 ¢ the "Ganseck:
rule"), even 1f 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 thewr analysis of RFEDS data

EG&G will review the graphics jointly with the subcontractor, and provide guidance at this
pount 1n the data analysis

e ok . A i clirde o i~ P o o e
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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 is reported as the
value of the CRDL (see Table 1) EG&G will review the data jomntly with the
subcontractor, and give directions on how to proceed

Table 1 INORGANIC TARGET ANALYTE LIST (TAL)

Analyte CRDL (ug/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 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
Selenum 5
Silver 10
Sodmum 5000
Thalllum 10
Vanadium 50
Zinc 20
Cyanide 10

2.0

TREATMENT OF NON-DETECTS

For those data sets contaimning censored data, the method of replacement affects the value
obtamned for the mean and upper confidence limit (UCL) The mean and skewness generally
increase 1 deviation from the true values, as the proportion of non-detects increases. The
deviation from true mean value 1s also greater as the amount of skewness increases
Maxmum Likelihood Estimation (MLE) generally does a better job of estimating skewness
than does simple substitution
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Sanford et al (1993) tested the "accuracy” of different replacement methods for non-detects,
evaluating the accuracy of different methods by the root mean square error, and by a
scoring system Sanford et al (1993) concluded that the performance of the different
replacement methods were, as follows

SCORING OF DIFFERENT REPLACEMENT METHODS

MLE Simple Sub Drop Non-detects
40% Non-detects 93% 89% 64 %
80% Non-detects 61% 54 % 29%

Therefore, for as much as 80-percent non-detects, simple substitution and MLE have been
shown to have similar "strength" (see Sanford et al , 1993) In cases with greater than 80-
percent non-detects, the results obtained from simple substitutton 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 er al , 1993) Non-detects should NEVER be excluded from any
statistical comparison of OU versus background data

Given the cumulative uncertainties throughout the processes of sampling and chemical
analysis, the possible error mntroduced by using sumple substitution rather than using MLE
replacement of non-detects, 1s probably acceptable The standard practice for treatment of
non-detects, as given m EPA statistical guidance for RCRA sites (1989, 1992), calls for
simple substitution using ‘%2 the detection lmmt, for non-detect rates of as much as 15
percent However, for RFEDS data, 1t may be better to use % the result if the CRDL or
the MDL 1s given 1n the reporting-limit field instead of the IDL

At this pomnt 1n the data analysis, EG&G will assist the subcontractor mn making the
appropriate decision as to which value (result or reporting/detection limit) to use

Summary and Recommendations

Data for which all unit designations are blank, should be deleted from the working data set
if 1t 1s not possible to obtain verification of units

As a replacement value for any non-detect prior to standard statistical analyses, the data user
may choose to do the following

> Use 1% the detection limit, for replacement of non-detects
> Maximum-likelihood methods (see Helsel, 1990), in which non-detects are fitted to

a distribution and assigned a range of values, may also be used as a method of
replacing non-detects (NOTE This method does require the analyst to choose a
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distribution — either lognormal or normal — to assign values to non-detects The
analyst should also be aware of back-transformation bias n the case of log-
transformed data )

Based on the study of Sanford et al (1993) and EPA CERCLA guidance, the
recommendation of EG&G 1s to use % the detection limit as a replacement value for
analytes with as much as 80-percent non-detects For analytes with a non-detect rate of
greater than 80 percent, the use of inferential statistical analysis 1s not recommended
EG&G will provide additional guidance for treatment of these high-rate non-detects

All data for radionuclides should be used as detects, except for rejected data (validation code
= R) For liquud samples, radionuclide data are generally given in umts of PCI/L, for
solids, radionuclide data are 1n PCI/G, except for TRITIUM data, which are always 1n units
of PCI/L

For organmics, use the result qualifier or validated result qualifier should be used to
determine the percentage of non-detects Non-detects for organic analytes are generally
qualified "U", but other designations may also appear in the result-qualifier field (for
additional mformation about result qualifiers (see attached Appendix C)

"Hits" of some common lab contaminants such as acetone, methylene chloride, and certain
phthlates may indicate contamination 1if detected 1n the associated lab blank, such sample
results are designated by a "B" in the lab-qualifier field. EPA guidance for risk assessment
(1989 EPA/540/1-89/002) indicates that if the concentration of a common lab contaminant
in a sample 1s more than 10 times the concentration of the same analyte 1n the blank, then
the sample result 1s taken to be a real "hit", not just lab contamination For other analytes
that are not typically found as lab contamimants, EPA guidance (EPA, 1989) states that 1f
the concentration 1n the sample exceed 5 times the concentration in the blank, then the
sample result 1s taken to be a real "hit", not just lab contamination

For metals and water-quality parameters, it 1s meffective to rely on the result qualifier
alone The following criteria have been employed to differentiate detects from non-detects,
and are suggested as guidelines for the data

> If a validated qualifier 1s available, it 1s used rather than the lab qualifier

> If the qualifier contains a "U", the result 1s taken as a non-detect (1 e , censored data
point)

> If the lab qualifier and vahidation qualifier fields are blank, the result 1s used as a
detected value

> If the lab qualifier had a "B" code (indicating that the result was above the IDL but
below the CRDL), the result 1s taken to be a detected value

> Other characters also are found 1n the qualifier field, and, barring any other evidence
to the contrary, these are generally accepted as detects
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All data should be reviewed graphically (non-detects and detects together) prior to the
application of any statistical tests This will help to illustrate any potential problems, such
as high-value non-detects (e g , non-detect values reported as the value of the CRDL)
EG&G will give guidance to the subcontractor after jomntly reviewing the graphical
presentations of the data

ISSUES REGARDING DATA CLEANUP

The so-called "data cleanup" of RFEDS output 1s mostly a task to make the data consistent
This consists of a time-consuming series of steps (which should be documented by the data
user) including the standardization of umits, standardization of geologic codes,
standardization of locations If the location designation has changed over time,
standardization of analyte names (usage has changed over the years), deletion of blank
"form-generated" records for which no results are given, exclusion of QC data (rinsates,
etc ) from the working data set, removal of any rejected (val = ’R’) data, replacement of
non-validated records with corresponding vahidated records (if available), correction of
incorrect umuts (¢ g , pH should have '"PH’ as the unit, not '"MG/L’ as the unit), averaging
of qc DUP/REAL paurs, appropnate use of DIL data, outher analysis, etc

Upon receipt of RFEDS data, the user should verify the field positions of all variables in
the RFEDS ASCII output file After verification, the ASCII file may be transformed 1nto
data files for a specific software (e g , SAS, Lotus, Excel, SPSS, etc ) to be used 1n the data
manipulation It 1s recommended that the user create successive generations of the data files
rather than just continually updating the original data file, thus simplifies data analysis if
back-tracking 1s required for any reason

Successive generations of data files may proceed as follows (this 1s just a suggestion)

(1)  Ongmal data files created from RFEDS ASCII files these files contain the entire
RFEDS data pull, including QC samples, rejected data, etc

(2)  Second generation of data files, drop QC samples (except gc DUPs of DUP/REAL
parrs), rejected data, blank form-generated records, tentatively 1dentified compounds
(TICs), etc Create new varnables, using validated data (where available) to
supersede non-validated results, umts, qualifiers, and detection limits  Standardize
units within each analyte suite Note that i the old RFEDS output format
(Appendix A) there were vanable fields entitled "Qualifier" (lab qualifier),
"Validation" (the validation code), and "VQual" (the validation qualifier) The
validation qualifier ("VQual"™) should supersede the lab qualifier ("Qualifier") The
validation code ("Validation") is a code, not a qualifier.

In the new RFEDS output format (1 e , data extracted after February 21, 1994), the
validation qualifier ("VQual") field 1s not present, rather, the validated qualifier will
automatically replace the lab qualifier ("Qualifier") The validation code field
("Validation") will still indicate whether the datum 1s acceptable (Validation = A),
or rejected (Validation = R), or other




3.1

7¢
Standardize location names 1f designations have changed over time (check cross-
reference listings of well location names, etc ) Standardize geologic codes
Standardize analyte names (e g "PLUTONIUM-239,240" = "PLUTONIUM-
239/240", etc ) (NOTE standardization of analyte names and umts should now be
automatic n the new RFEDS data output)

3) From (1), create a separate file with QC data for analysis of data quality Check the
PARCC parameters (precision, accuracy, representativeness, completeness, and
comparability)

@) From (2), create a third generation of data files with averaged DUP/REAL pairs
(change REAL value to the mean value of the averaged DUP/REAL pair, then delete
the DUP record) In the case of DUPs with no corresponding REAL record, change
"DUP" to "REAL" (NOTE Prior to averaging of DUP/REAL pairs, sort the data
by LOCATION, SAMPLE NUMBER, SAMPLE DATE, and ANALYTE This
should bring together all existing DUP/REAL pairs)

Treatment of DIL data requires the data analyst to find the analyte(s) that
necessitated the dilution, these should have a qualifier of "E" (for exceedance) The
DIL result(s) for the E-qualified analyte(s) should be used 1n the data analysis, other
analytes may have results reported for the DIL sample analysis, but these results
should be deleted if these analytes 1n the onginal undiluted sample were NOT

qualified as "E"

Outlier analysis, and exclusion of identified outliers from data analysis, may not be
allowable by the regulatory agencies That 1s, 1t 1 easy to argue that an extremely
high value 1n background 1s probably an outlier that can be excluded from data
analysis, but 1t 1s difficult to argue that an extremely high value in an OU 1s an
outlier rather than contamnation

The RFEDS has shown continuous improvement in the quality of data contained in the
system Newer data (1992-93) are generally "cleaner" than historic (pre-1992) data
However, all data users need to 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

Summary and Recommendations

All data users should carefully document the steps used 1n the process of data cleanup If
questions arise, review of this documentation should be able to provide the necessary
mformation

RFEDS and the Sample Management Group are commuitted 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 bemng addressed

P
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The new RFEDS program for uploading data now runs automatic checks to ensure
standardization of units and analyte names, checks to ensure that appropriate QC samples
are included, and checks for completeness of analyte suites
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APPENDIX A (Old RFEDS output format, pre 2-21-94)

76

BASIC ANALYTICAL DATA EXTRACTION FORMAT DESCRIPTION
The output file from a standard data extraction 1s ASCII format,
column delimited with spaces used to fill out column width. An
additional space has been added between columns for legibilaity.

The reguested data extraction has the following column format:

PIELD STARTING FIELD
POSITION LENGTH
Location 1 15
Sample Number 17 20
Project Name 38 15
Sample Type 54 2
Sample QC Code 57 4
Sample QC Partner 62 20
Sample Date 83 9
Laboratory 93 5
Lab Batch Id 99 15
Analysis Date 115 9
Test Group Code 125 10
Result Type 136 3
Chemical 140 40
Parameter Code 181 11
Run Number 193 3
Count Number 197 3
Lab QA Code 201 4
Lab Sample Number 206 10
Result Qualifier 217 1
Result 219 10
Unit Measure 230 10
Error 241 10
Qualifier 252 5
Detect Limit 258 10
Validation 269 2
Reasonl 272 3
Reason2 276 3
Reason3 280 3
Reason4 284 3
VResult 288 10
vinit 299 10
VQual 310 5
VDetect 316 10
Validation Date 327 9

(W]
o

Sequence Id (RFEDS ID) 337
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The output file from a standard data extraction is ASCII format,
column delimited with spaces used to £111 out column width An
additional space has been added between columns for legibility

The requested data extraction has the following column format:
ADDITIONAL SPACE = 1

FIELD STARTING FIELD
POSITION LENGTH
Location 1 15
Sample Number 17 20
Project Name 38 15
Sample Type 54 2
Sample QC Code 57 4
Sample QC Partner 62 20
Sample Date 83 9
Laboratory o3 5
Lab Batch Id 99 15
Analysis Date 115 ]
’ Test Group Code 125 10
lewptr >y Result e 136 3
hwﬂf?x; Chemlcagyp 140 40
Sv Parameter Code 181 11
Run Number 193 3
Count Number 197 3
Lab QA Code Explanamn201 4
Lab Samnle.Numbeg/// 206 10
—> Result @(mwlc ) 217 1
Result 218 10
Unit Measure 230 10
Error 241 10
Cialifier 252 5
Detect Laimit 258 10
«__ Validation 263 2
‘Redsonil 272 3
Reason2 276 3
Reason3 280 3
Reason4 284 3
Validation Date 288 9
Sequence Id (RFEDS ID) 298 10
TC# _5(Secondary Result Type ) 309 <— wuwk” o) cludQ 3
Sv& Matrix 313 8
Lab Disposition 322 15
les -~ ptractio—~ .
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‘ LABORATORY DATA QUALIFIERS
Qualifier Definition Include 1n Detected?
data analysis ("Hit""
+ morganics correlation coefficient for matrix yes yes
spike analysis (MSA) 1s < 0 995 (estimated value)
-or* morganics duplicate analysis not within control yes yes
limuts (estimated value)
A organics 1ndicates a tentatively 1dentified compound yes, but no
(TIC) as a suspected aldol condensation product remove to
TIC table
B orgamics warns that analyte was also detected 1n blank yes yes
morganics reported values 1s less than CRDL but greater yes yes
than the IDL
rads constituent also detected 1n associated blank, where yes yes
concentration in blank was > CRDL or > MDA (estimated value)
. C orgamcs pesticide result confirmed by GC/MS yes yes
rads presence of high TDS mn sample increased the MDA yes yes
(mummum detectable activity)
D organics 1dentified n an analysis at a secondary dilution yes yes
E organics compound exceeded calibration range of instrument, no no
use ditution analysis result for this analyte, not this
E-qualified result
inorganics value estimated due to interference yes yes
F rads for alpha spectrometry — FWHM exceeded acceptable yes yes
Iimuts (estimated value)
G TOC dilution result exceeded range of mstrument (estimated yes yes
value)
H rads sample analysis performed ouside of method (specified yes yes
maximum hold)
I orgamcs interference with target peak (estimated value) yes yes
. JB organics result below detection limut and analyte detected yes no

1n lab blank
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organics MS data indicate presence of compound but below
detection limut (estimated value)

inorgamcs value greater than IDL but control sample analysis
not within control limuts (estimated value)

undefined

organics compound presumed present (TIC)

morgames spiked sample recovery not within
control limits (estimated value)

morganics spiked sample recovery and duplicate analysis not
within control limts (estimated value)

validation code for rejected data accidentally entered 1n lab
qualifier field (unusable data)

morganics the reported value determined by the method of
standard additions

organics and inorgamcs analyte analyzed below detection limit
organics pesticide result confirmed but below detection limut
orgamics analyte analyzed but below detection limut

organics compound presumed present but below detection limit

morganics spiked sample recovery not within control limits and
sample result below detection limt

morgamics post-digestion spike for GFAA analysis 1s out of control

limuts and sample result 1s below detection hmt

validation code for valid data accidentally entered into lab-quahifier

field

morganics post-digestion spike for GFAA analysis 1s out of control

limuts while sample absorbance < 50% of spike absorbance

orgamcs (pre-1992) lab software flag (combines more than one

qualifier, not defined) ** COMMENT Do not include in analysis

unless accompanied by a validated result **

yes

yes

no
yes, but

remove to
TIC table

yes

yes

no

yes

yes
yes
yes
yes

yeés

yes

ek
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yes

yes

no

no

yes

yes

no

yes

no

no

no

no

no

no

no

yes

yes

* ke




X morganics (pre-1992) detection lumit greater than normal, spike yes ( 00 yes

‘ matrix interference
other (OU7 RFI/RI samples) result by calculation defined 1n yes yes
GRRASP
Y rads chemical yield exceeded acceptable lumuts (estimated value) yes yes

Note on the use of X qualifiers X 1s defined in the GRRASP as a result determuned by calculation, not by direct
laboratory analysis Therefore, for samples analyzed during the period that the GRRASP has been 1n effect (since January
1992), the results qualified by an X will be treated as estimated values (sumlar to J) For huistoric data, when the
GRRASP was not used by laboratories, an X qualifier has two defimtions For organics, the X 1s a flag entered manually
by the laboratory, but 1s not defined in RFEDS Therefore, organic results quahfied by X are not considered usable data,
unless a validated result 1s given For morganics, an X qualifier indicates that the detection lumut for the analyte 1s higher
than normal due to matrix interference Inorganics qualified with an X will be treated like a J result The X qualifier
1s sometimes also used with other qualifiers (1 e , UX, XJ), 1n these cases, the meaning of X depends on the analyte and
the date of the analysis




N < < =

oL\ o\

APPENDIX D

VALIDATION

Defimtion

estimated result

acceptable result

acceptable result for estimated value
rejected result

valid result

not yet validated, validation 1n progress

validation not required

CODES

Include in Data Analysis?
yes
yes

yes

no
ps” 4
yes

yes

(o]

N o
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