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Mr. Jack R. Craig HRE-8J
United States Department of Energy

Feed Materials Production Center

P.0. Box 398705

Cincinnati, Ohio 45239-8705

RE: QU 5 K, Sampling and
Analysis Report

Dear Mr. Craig:

The United States Environmental Protection Agency (U.S. EPA) has completed its
review of the Operable Unit (OU) 5 K; Sampling and Analysis Results Report.
The report summarizes the K, sampling and analysis program conducted to gather
data ?g the leachability of uranium in surface and subsurface soils at the
Fernald site.

U.S. EPA has several concerns regarding the report. First, the quality of
uranium data for both the soil and leachate analysis is not known. No method
detection 1imits are reported, and it appears that the majority of the uranium
data has not been validated. Second. no evaluation and comparison is
performed on the K, determined from the batch tests to the K, values derived
from the Tysimeter data. Further, the significance and implication of any
discrepancies between the two data sets is not provided in the report. Third,
the two-phase desorption batch tests for off-site leachate sample analysis
appear to have been stopped prematurely, and the determination of final
equilibrium seems to have been based on on-site laboratory data.

These issues must be resolved because they could affect the K, and the K,
values used in the fate and transport modeling, and consequently affect the
predicted future contaminant concentrations and cleanup scenarios.

U.S. EPA hereby disapproves the K, report pending incorporation of appropriate
responses to the attached comments into the report. The United States
Department of Energy must provide responses to the attached comments and
revised pages within thirty (30) days receipt of this letter.
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Please contact me at (312) 886-0992 if you have any questions regardﬁng this
matter.

Sincerely, |
4255%%§;é. garic, Remedial Project Manager

Technical Enforcement Section #1
RCRA Enforcement Branch

Enclosure

cc:  Tom Schneider, OEPA-SWDO
Jack Baublitz, U.S. DOE-HDQ
Don Ofte, FERMCO
Charles Little, FERMCO
Terry Hagen, FERMCO
Michael Yates, FERMCO
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TECHNICAL REVIEW COMMENTS ON OPERABLE UNIT 5
K; SAMPLING AND ANALYSIS RESULTS

GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: NA Page #: NA Line #: NA

Original General Comment #: 1

Comment: Original Comment #3 of the U.S. Env1ronmental
Protection Agency (U.S. EPA)project-specific plan
review comments requests that batch test sampling
locations be collocated with the locations of the three
lysimeter stations. The Department of Energy (DOE)
response to this comment, in Appendix A of this report,
indicates that samples were collocated as requested.
However, no evaluation and comparison is performed of
the source leaching coefficient (K;) determined from
the batch tests to the K; values derived from the
lysimeter data or soil- and perched water-derived K;
concentrations. The K; values derived from the
lysimeter data should provide the most accurate K,
estimates because the lysimeter water represents
precipitation that migrated through the geologic
system. An evaluation and comparison of the batch test
K, results to the lysimeter-derived K; values should
be performed. A discussion of the significance and
implications, if any, of discrepancies between the two
data sets should also be provided.

Commenting Organization: U.S. EPA A Commentor: Saric

Section #: NA Page #: NA Line #: NA

Original General Comment #: 2

Comment: As indicated in Specific Comment 1, the text states
that method detection limits (MDL) for both liquid and
solid analysis were apparently not achieved. Actual
MDLs are not reported. Furthermore, practically none
of the uranium data are validated, adding further
uncertainty to the question of data quality. The
revised report should fully present the actual MDLs
achieved, fully justify the decision to submit and use
unvalidated data, and clearly discuss these issues as
they relate to data quality and the conclu51ons reached
in the report.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: NA Page #: NA Line #: NA

Original General Comment #: 3

Comment: Final leachate samples were collected for off-site
analysis when Fernald Environmental Management Project
(FEMP) laboratory data indicated that leachate ‘
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concentrations reached equilibrium. However, the two-
phase desorption batch test curves in Appendix E.1
indicate that leachate concentrations in over half of
the runs were still rising when the final sample for
the determination of equilibrium concentrations (Cy,
and Cy, ) was collected and analyzed. It appears that
these desorption batch tests were stopped prematurely.
The determination of final equilibrium was based on on-
site laboratory data. It is not clear why higher
equilibrium concentrations were not extrapolated from
the curves. The report should clarify why the batch
tests were stopped before equilibrium was reached and
why higher equilibrium concentrations were not
extrapolated. Also, the potential errors and the
impact of potential errors on the calculated leaching
coefficient for the extractable mass (K;) and the
percent of extractable contaminant (K.,) values should
be quantified.

SPECIFIC COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.2 Page #: 1-4 Line #: 27 to 29

Original Specific Comment #: 1

Comment: The text states that not all MDLs were achieved but
that data quality was determined sufficient to set
geochemical values. However, problems with total
uranium analyses when leachate concentrations were low
caused thé K; and the K, to remain largely undefined
for the 24- to 30-inch below ground surface (bgs)
interval. The text should state how K, and K, values
for the 24- to 30-inch bgs interval were determined.
Also, Table 1-1 indicates that of the 92 samples
analyzed for total and isotopic uranium, data from only
two samples were validated. The text should specify
the analyses for which MDLs were not achieved. The
text should also provide more specific information
regarding how the adequacy of data quality was
determined, and a re-evaluation of the conclusion
regarding sufficient data quality should be considered.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.2 Page #: 1-5 Line #: 5 to 7

Original Specific Comment #: 2

Comment: The text states that the batch test water was pH-
adjusted to reflect acid rain conditions. Appendix E.2
of this report provides pH results through time;
however, initial pH values are not provided. The
initial batch test pH values should be provided. 1In
addition, the majority of the figures in Appendix E.2
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indicate that pH was maintained between 6 and 8.
However, some of the figures, such as Figures E-2-2 and
E-2-6, indicate that the pH for these samples were
above or below the 6 to 8 pH range. The text should
state why the pH values for the samples varied.
Finally, pH values above 7 do not reflect acid rain
conditions. The text should state why pH values above
7 were maintained during the batch tests.

Commenting Organization: U.S. EPA Commentor: Saric
Section #: Table 1-1 Page #: 1-7 Line #: NA
Original Specific Comment #: 3 '

Comment: Table 7-1 lists sample analytical parameter
requirements. The difference between the unvalidated
data categories A and B in footnote b should be
clarified. Also, it is unclear what the data in the
second row entitled “Total and Isotopic Uranium”
consisting of 60 samples represents. Finally, no
information from the depth intervals of these 60
samples are discussed in the text. This information
should be discussed.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 2.2 Page #: 2-2 Line #: 29 to 31

Original Specific Comment #:

4Comment : The text states that a comparison between the initial
soil uranium mass and the uranium mass in the final
soil sample plus leachate mass did not balance well.
‘To rectify this problem, initial soil concentrations
were redefined as the leachate uranium mass plus the
final soil sample uranium mass. The degree of error of
this method is not known, and related error data should
be presented. Also DOE suggests that the source of
this error is incomplete initial soil sample
homogenization. Although this could account for the
mass imbalance, laboratory analytical error is not
considered. Because DOE acknowledges having difficulty
in gquantifying low uranium concentrations and because
the uranium data were not validated, laboratory error
at high uranium concentrations seems equally plausible.
The report should discuss the mass imbalance and
laboratory analytical error possibilities.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 2.2 Page #: 2-3 Line #: 17 to 21

Original Specific Comment #:

5Comment : The text states that pH was adjusted to simulate acid
rain conditions. Although this technigue may be
appropriate for the 0- to 2-inch bgs surface soil
interval, the pH of the natural porewaters in the 24-
to 30-inch bgs sample could be significantly different
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due to the porewaters interaction with soils. The text
should indicate whether this interaction was considered
for the preparation of the batch test water for the 24-
to 30-inch bgs sample runs. Because differences of
one-half of a pH unit can result in major differences
in the amount of solute adsorbed (see Lines 16 to 17),
the potential implications of using surface water pH
for the subsurface soil batch tests should be evaluated
and discussed.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 2.2 Page #: 2-5 Line #: 7 to 11

Original Specific Comment #: 6

Comment: The text states that final leachate concentrations from
the second phase (Cy,) may be greater than those from
the first phase (Cy,) because of laboratory
difficulties in accurately measuring uranium at
concentrations below 1.0 micrograms per liter (ug/L).
This situation occurred in half of the samples
analyzed. However, sometimes this problem occurred in
leachate samples with uranium concentrations as high as
25 ug/L (samples KL-SS-03 and KL-SS-09). This
situation, together with the lack of proper data
validation, again suggests that laboratory error could
be a problem. The uranium data should be validated,
and cause of the situations in which Cy, is greater
than Cy, should be accounted for.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 2.4.1 Page #: 2-7 Line #: 18 to 24

Original Specific Comment #: 7

Comment: The text indicates that the measured total organic
carbon (TOC) concentrations for the 0- to 2-inch bgs
interval are significantly higher than the
10,000 milligrams per kilogram (mg/kg) value estimated
for the remedial investigation fate and transport
modeling. Similarly, the measured TOC values for the
24- to 30-inch bgs interval were significantly lower
than estimated in the remedial investigation. The
report should indicate whether the fate and transport
model will be reevaluated using the new TOC data.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: Figure 2-3 Page #: 2-19 Line #: NA

Original Specific Comment #: 8

Comment: The duplicate sample information for sample KL-SS-11
indicates a significant difference between the
calculated K; values. The causes and implications of
this difference in regards to the predicted future
contaminant concentrations and cleanup scenarios should
be discussed.
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