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RE: OU 1 RA Package
Disapproval

Dear Mr. Reising:

The United States Environmental Protection Agency (U.S. EPA) has
completed its review of the United States Department of Energy's
~(U.S. DOE) draft Remedial Action (RA) documents package for
Operable Unit (0OU) 1.

The document package consists of the following six documents:
(1) an operation and maintenance (0O&M) plan for remediation
facilities, (2) an operations environmental control plan, (3) a
sampling and analysis plan (SAP), (4) performance test criteria,
(5) a storm water and wastewater management plan, and (6) a
remedial action health and safety plan.

U.S. EPA's review focused on all of these documents except the
health and safety plan. Overall, the O&M plan and SAP require
major .revisions and the performance test criteria and storm water
and wastewater management plan require some modifications.

Therefore, U.S. EPA disapproves the RA document package pending
receipt and incorporation of adequate responses to comments into a
revised RA document. U.S. DOE must submit responses to comments
and a revised document within thlrty (30) days receipt of this
letter.

Given the significance of the comments and the need for the RA
document package to be approved before first waste shipment
activities begin on March 1, 1999, U.S. EPA recommends U.S. DOE
schedule a meeting to discuss the attached comments.
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Please contact me at (312) 886-0992 if ybu have any questions
regarding this matter.

Sincerely,

James A. Saric

Remedial Project Manager
Federal Facilities Section

SFD Remedial Response Branch #2

Enclosure

cc: Tom Schneider, OEPA-SWDO
Bill Murphie, U.S. DOE-HDQ
John Bradburne, FERMCO
Texrry Hagen, FERMCO
Tom Walsh, FERMCO
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TECHNICAL REVIEW COMMENTS ON DRAFT
"REMEDIAL ACTION DOCUMENTS PACKAGE FOR OPERABLE UNIT 1"

FERNALD ENVIRONMENTAL MANAGEMENT.PROJECT

"FERNALD WASTE PIT REMEDIAL ACTION PROJECT (WPRAP)
OPERATIONS AND MAINTENANCE PLAN"

GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: Not Applicable (NA) Page #: NA Line #: NA

Original General Comment #: 1 :

Comment: An operation and maintenance (0&M) plan should provide
O&M personnel with an overview of facility operations and
the specific information needed to (1) perform regular O&M
activities and (2) adequately manage contingencies. Such
information includes step-by-step instructions for operating
various equipment, operating parameters and regular
operating conditions, alarm conditions, procedures to
mitigate alarm conditions, equipment descriptions and
maintenance schedules, and a contingency plan. The O&M plan
reviewed provides an overview of facility operations but
does not include the specific information needed to operate
and maintain the egquipment and manage contingencies. The
0O&M plan should be revised to include all the specific
information needed by O&M personnel to successfully operate
and maintain the equipment during regular operations as well
as contingencies.

Commenting Organization: U.S. EPA Commentor: Saric

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

Original General Comment #: 2

Comment: During recent discussions.between the U.S.
Environmental Protection Agency (U.S. EPA) and the U.S.
Department of Energy (DOE), DOE indicated that the dryers
may not be operational in time to meet the March 1999
milestone for loading waste into railcars specified in the
remedial action work plan for Operable Unit 1. However, the
O&M plan does not address the possibility that the dryers
will not be operational by March 1999. The plan should be
revised to address this contingency. Specifically, the plan
should address design changes and O&M activities associated
with any additional equipment required for waste shipments
to continue until the dryers become operational.
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Y"FERNALD WASTE PIT REMEDIAL ACTION PROJECT (WPRAP)
SAMPLING AND ANALYSIS PLAN"

GENERAL COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: NA ‘ Page #: NA ) Line #: NA

Original General ‘Comment #: 1

Comment: In general, the objectives for the sampling and
analysis plan (SAP) do not appear- -to be fully realized. 1In
particular, three objectives presented in Section 1.2 raise
the largest concerns. First, the text discusses compliance
of blended waste in terms of meeting the Envirocare waste
acceptance criteria (WAC) at the 90 percent confidence
‘level. However, without specific supporting information,
including WAC compliance calculations, the assumption that
WAC compliance can be achieved cannot be verified. Second,
one purpose of the SAP is to demonstrate that waste is
depleted with respect to uranium 235 at a 90 percent
confidence level. However, according to the text, "CIS" and
remedial investigation/feasibility study (RI/FS) data
indicates the presence of uranium at a slight level of
enrichment. Third, the text attempts to demonstrate that the
blended waste would meet the definition of U.S. Department
of Transportation (DOT) low specific activity type I (LSA-I)
waste. However, given the omission of specific calculations
"and based on available sampling data, the LSA-I designation
is questionable. Overall, the SAP should be revised and
expanded -to provide the information needed to verlfy its
assertions through independent calculation.

Commenting Organization: U.S. EPA Commentor: Saric
Section #: NA Page #: NA Line #: NA
Original General Comment #: 2 ' '
Comment: The statistical analysis that underlies the design of
the SAP appears to be incomplete. The SAP lacks definitions
for terms and relevant equations, making it difficult to
replicate calculations independently. Limited independent
recalculation generated results similar to some but not all
of those in the SAP. Examples of these problems are
discussed in the original specific comments on the SAP.
Furthermore, different data sets are used in the SAP for
different calculatlons For example, radionuclide data for
about 90. samples is used for calculations in Section 1.3.5.4
and in Tables 1-4 and 1-5, but radionuclide data for only 38
samples is used for calculatlons in Section 1.3.5.6. No
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basis for biasing of calculation results through data
selection is included in the plan. The text should be
-revised to clearly explain the statistical analysis
underlying the sampling design.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.8 Page #: 9 Line #: NA

Original General Comment #: 3

Comment: The conclusion that one well-composited waste sample
from each production bin (assuming that four to six railcar
loads are present in each bin) is adequate appears to be
questionable and should be reconsidered. In some cases,
this oversimplification of the characterization process may
be” appropriate if the waste on the train is well blended.
However, the sampling frequency may not be acceptable to all
the parties involved, including Envirocare and the Utah
Department of Environmental Quality. The most practical
alternative sampling design would be to collect one well-
composited waste sample from each railcar load. 1In fact,
commercial hazardous waste treatment, storage, or disposal
facilities generally require that a separate, well-
composited sample be collected from every bulk container
(such as a tank or semitrailer) to verify that the material
in the container meets the "fingerprint" established for the
waste. In addition, a criterion for the relative standard -
deviation of the analytical results for multiple samples
from one trainload should be included as an indicator of the
~actual heterogeneity of the blended waste. The text should
be revised to address these issues. :

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.8 Page #: 9 Line #: NA

Original General Comment #: 4

Comment: The conclusion that the blended waste will meet the
LSA-I criteria detailed in Section 1.3.5.6 appears to be
questionable. This conclusion assumes that the waste will
be well mixed even though sampling data indicates
considerable waste heterogeneity. In fact, this
heterogeneity demonstrates activity differences of several
orders of magnitude within a single waste pit. As discussed
in Original Specific Comment 8, some waste shipments may
fail to meet LSA-I criteria. Such failures may impact the
transportability of the waste. Strict controls should be
established to ensure that waste is adequately blended and
fully tested in order to ensure compliance with DOT
regulations. The text should be revised to addxess this

issue.
Commenting Organization: U.S. EPA Commentor: Saric
Section #: 1.3.5.8 Page #: 9 Line #: NA

Original General Comment #: 5
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Comment: The conclusion that three waste samples are adequate to
characterize uranium 235 levels as depleted, natural, or
-enriched (as detailed in Section 1.3.5.7) is not technically
justified as discussed in Original Specific Comment 12. The
text should be revised to clearly justify this conclusion.

Commenting Organization: U.S. EPA Commentor: Saric
Section #: NA Page #: NA Line #: NA
Original General Comment #: 6 '

Comment : The SAP does not include any contingencies to address
the possibility of encountering RCRA-listed waste that may
be present in the waste pits. The SAP should be revised to
include sampling and analysis procedures for mixed waste
that is potentially present.

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

Section #: Analytical Abbreviations Page #: vi Line #: NA

Original General Comment #: 7 .

Comment: The list of abbreviations and acronyms is incomplete
and confusing. The many omissions from the list impede and
sometimes prevent comprehension of the text and statistics.
Examples of omissions include the data source "CIS," the
term "A," (sometimes presented as "A2"), and most of the
statistical terms and labels such as "RT" and "Sxs." The
list should be revised to completely identify all terms used
in the text and statistics.

Commenting Organization: U.S. EPA Commentor: Saric

Appendix #: A Page #: NA Line #: NA

Original General Comment #: 8

Comment: This appendix is essentially a series of spreadsheets
with no footnotes or explanations of the meaning of the
numbers presented. Therefore, the appendix is very
difficult to follow. The appendix should be revised to
(1) define the field names and symbols, (2) define (or
reference) the data sets and their sources, and (3) include
the formulas for all calculations except standard
spreadsheet functions. Because of the reviewer's
difficulties in comprehending the spreadsheets, only limited
attempts were made to verify that the data presented
supports the conclusions stated in the SAP.

SPECIFIC COMMENTS

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.2.2 Page #: 2 Line #: NA

Original Specific Comment #: 1

Comment: Section 1.2.2 is intended to address "process
wastewater" and "contaminated storm water." However, Line 2

on Page 2 cites a somewhat different group of aqueous
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streams, namely "process water, wastewater, and contact and
noncontact storm water." The text should be revised to use
-consistent nomenclature for the aqueous streams or to define
the reasons for the distinctions made.

Also, the sources of the various aqueous streams discussed
in Section 1.2.2 and the relationships of the aqueous
streams to one another are not clear. The text should be
revised to summarize the cited portions of the remedial
design package, or a simple block diagram should be included
- to show all the processes and facilities discussed in this
section as well as the proposed sampling points. Until such
information is provided, it is impossible to determine
whether the selected sampling points are appropriate and
adequate.

Finally, the stated sampling frequency suggests that the
waste constituent concentrations at the sampling points are
at or near steady-state condltlons It is not obvious that
this is the case. The SAP should be revised to demonstrate
that the holding tanks (the Clearwell and Grey Water Sump)
have sufficient volume relative to the inflow that the
sampling frequency (for grab samples and composited grab
samples) will result in representative samples being

collected.
Commenting Organization: U.S. EPA Commentor: Saric
Section #: 1.2.2 Page #: 3 Line #: 19 and 20

Original Specific Comment #: 2

Comment: The text states that the primary focus of radiochemical
analyses will be gamma spectroscopy with limited use of
alpha spectroscopy and gross alpha-beta counting. However,
some of the radionuclides listed in Table 1-1 are such low-
energy gamma emitters that detection and quantification may
not be possible using gamma spectroscopy. In particular,
thorium 230 and thorium 232 should be analyzed for using
alpha spectroscopy unless secular equilibrium in the water
samples can be demonstrated. The text should be revised to
address this issue.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.2.3 Page #: 3 Line #: 34

Original Specific Comment #: 3

Comment: The text states that the Storm Water Management Pond
will be monitored for total uranium, and Table 1-1 indicates
that only total dissolved uranium will be analyzed for.
However, it is not clearly stated whether the 20 part per
billion limit for uranium applies to total uranium or total
dissolved uranium. Because the presence of suspended solids
could increase the total concentration of uranium in the
water, use of only total dissolved uranium as an analyte may
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not be sufficient. The text should be revised to be made
consistent with general Fernald Environmental Management
-Project (FEMP) practices regarding monitoring for total

uranium.
Commenting Organization: U.S. EPA Commentor: Saric
Section #: 1.2.4 Page #: 4 Line #: 2

Original Specific Comment #: 4

Comment: The text states that the dryer off-gas will be
continuously sampled for radionuclide analysis, and the
radiological parameters are listed in Table 1-1. It is not
clear why radium 226 is not included as a parameter.
Because this isotope is considered to be one of the primary
contaminants of concern at the FEMP, it would be appropriate
to monitor for this isotope in the off-gas system. The text
should be revised to include radium 226 as an analytical
parameter for the dryer off-gas.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5 Page #: 6 Line #: 15

‘Original Specific Comment #: 5

Comment: The text introduces the term "Total Radiological
parameters." The meaning of this term is unclear. The text
should be revised to define this term.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.1 Page #: 6 Line $#: 33

Original Specific Comment #: 6

Comment: The SAP cites the "Chebyshev Theorem" here and in
subsequent text. Chebyshev was a prolific mathematician who
produced many useful equations. It was assumed by the:
reviewer that the "Chebyshev Inequality" (Equation A.109 in
Lehmann [1975] and Equation 24.9 in Steel and Torrie [1980])
is the theorem being cited in the SAP. However, this
assumption may be incorrect, because Line 35 on Page 6
states that the theorem is of little use in estimating the
necessary sample size, whereas Steel and Torrie (1980)
present an example of using the Chebyshev Inequality to
estimate sample size. The text ghould be revised to
explicitly identify all formulas used in calculations,
including the "Chebyshev Theorem."

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.5 Page #: 7 ' Line #: 37

Original Specific Comment #: 7

Comment: The text states that the radiological data was tested
for WAC "using a weighting formula for Envirocare." The
reviewer assumed that this formula is the same as that used
for classifying low specific activity material. The text
should be revised to identify the weighting procedure and
formula used for the WAC calculations.
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Commenting Organization: U.S. EPA Commentor: Saric
Section #: 1.3.5.6 Page #: 8 Line #: 19
Original Specific Comment #: 8 '

. Comment: Section 1.3.5.6 discusses determining attainment of the
T LSA-I criteria. However, the definition of LSA-I material
in 49 Code of Federal Regulations (CFR) Section 173.403

includes a requirement that the "radioactive material is
essentially uniformly distributed." Previous analytical
results for the waste pits show that the radionuclides are
not uniformly distributed; an activity difference of more
than three orders of magnitude exists for some radionuclides
within a single waste unit.. If the waste does not meet the
LSA-I criteria, covered railcars cannot be used to transport
the waste to the disposal site. The text should be revised
to clearly state that the LSA-I criteria are the ones that
the waste is least likely to meet. 1In addition, the text
should emphasize that both adequate mixing and testing to
verify that adequate mixing has occurred are essential to
attainment of LSA-I criteria.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.6 Page #: 8 Lineé #: 25 and 26

Original Specific Comment #: 9

Comment: The text concludes that certain radionuclides do not
impact calculations of whether blended waste meets LSA-I
criteria. The plutonium isotopes identified in the text
have very low A, values (activities as defined by DOT
regulations), so the calculations used to reach this
conclusion should be presented or cited in the text.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.6 Page #: 8 Line #: 36

Original Specific Comment #: 10

Comment: The text states that five blended waste samples will be
needed to demonstrate compliance with LSA-I criteria.
However, the calculation used to determine this number of
samples could not be replicated. The procedure used to
calculate this number should be presented in the text or a
cited appendix. Furthermore, Line 37 states that 6 to 10
samples will be collected from each train, but other text,
such as Line 16 on Page 8 and Line 6 on Page 9, states that
6 to 15 samples will be collected from each train. The text
should be revised to resolve these inconsistencies.

Commenting Organization: U.S. EPA _ Commentor: Saric
Section #: 1.3.5.7 Page #: 9 Line #: NA
Original Specific Comment #: 11 _ . ‘
Comment: According to the text, the "CIS" and RI/FS data
indicates that the uranium present in the waste pits may be
slightly enriched. The text further indicates that the
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presence of enriched uranium in the waste pits is
inconsistent with historical and process information.
‘Although the facility largely processed depleted uranium, it
handled enriched uranium as well. The text should be
revised to acknowledge this fact.

Moreover, the text indicates that the indications of

- enriched uranium in the "CIS" and RI/FS data may be a result
of the use of gamma spectroscopy, because the samples were
analyzed using small aliquots at high dilutions. The text
also suggests that gamma spectroscopy will provide more
accurate results when larger samples are used. Although
gamma spectroscopy could be used for ‘larger samples, this
analytical technique may not provide accurate results. In
many cases, the gamma photons from uranium 235 are easily
counted while those from uranium 238 are not. Use of gamma
spectroscopy could lead to underestimation of the

- uranium 238 concentrations present. Most of the waste in
the pits is likely to contain depleted uranium, but a small
portion of the waste may also contain enriched uranium.
Therefore, the text should be revised to include use of both
alpha and gamma spectroscopy to determine whether enriched
uranium is present.

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 1.3.5.7 Page #: 9 Line #: 19

Original Specific Comment #: 12 :

Comment: The text states that the number of samples needed to
determine the enrichment status of uranium is three or
fewer. However, this statement is not technically
supported. A determination of enrichment status uses the
ratio of two analytical results. Propagation of error
analysis shows that such ratios have relatively large
variances. Therefore, a relatively large number of samples
would normally be required. The text should be revised to
"clearly describe the procedure used to estimate the number
of samples needed to determine the enrichment status of
uranium, or this information should be included in an
appendix and properly cited.

Commenting Organization: U.S. EPA Commentor: Saric
Section #: 2.1.1 Page #: 10 Line #: 31
Original Specific Comment #: 13 '

Comment: The text states that pit face sampling will be used to
‘guide waste blending in order to meet the uranium 235
depletion criterion. However, the usual assumption at the
FEMP is that the uranium is natural and is neither depleted
nor enriched. Pit face sampling should instead be performed
to help meet WAC and LSA-I criteria, especially the "well-
mixed" criterion. The text should therefore be revised to
state these objectives for the pit face sampling.
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Commenting Organization: U.S. EPA Commentor: Saric

Section #: 4.4.3 Page #: 29 Line $#: 3

Original Specific Comment #: 14

Comment: The text cites Nuclear Regulatory Commission.
regulations for calculations involving LSA-I limits.
However, these calculations are ‘actually required to satisfy
DOT regulations. The text should therefore be revised to
cite the applicable DOT regulations (49 CFR Part 173,
Subpart I). Page 18 of Appendix A appears to contain an
incomplete citation of the DOT regulations.

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

Table #: 1-1 Page #: 30 Line #: NA

Original Specific Comment #: 15

Comment: The table summarizes sampling activities for various
matrices. The table should be revised to present the total
number of samples and sampling frequency for each matrix.

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

Appendix #: A Page #: 3 and 4 Line #: NA

Original Specific Comment #: 16

Comment: Line 14 on Page 6 of the SAP states that half the
detection limit was used for calculations involving
nondetect results. The first data set on Page 3 of
Appendix A contains three results for arsenic, two of them
nondetects, that have a mean value of "1.1666..." and a
variance of "1.333...." However, the spreadsheet presents a
mean value of 1.5 and a variance of 0.75 for this data set.
These errors evidently occurred because the spreadsheet
calculations used the detection limit and not half the
detection limit for the nondetect results. These sorts of
calculation errors result in decreased variances for
individual data sets, which in turn lead to underestimation
of the variance over all data sets and thus to
underestimation of the number of samples needed to meet the
SAP objectives. In another discrepancy, Page 3 of
Appendix A presents five data sets but includes summary
statistics for only the first four. Page 4 of Appendix A
presents further calculations for the first four data sets
but not for the fifth one. The first four data sets have a
total mass fraction of 0.79; it is assumed that the fifth
data set accounts for the mass fraction of 0.21, but this
assumption should be confirmed. Finally, the last
calculations in the lower part of Page 4 are largely
incomprehensible, especially the "Sxs" and "t.20" terms.
Most of the other spreadsheets in Appendix A are similar to
those on Pages 3 and 4. The appendix should be revised to
clearly identify all the calculations and numbers used in
the spreadsheets and to resolve such discrepancies as those
discussed above.
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Commenting Organization: U.S. EPA Commentor: Saric

Appendix #: A Page #: .16 Line #: NA

Original Specific Comment #: 17

Comment: This table shows a calculation used to estimate whether
the blended waste meets the LSA-I criteria based on weighted
mean activities. Such a calculation obscures variations
within the waste, as noted in Original Specific Comment 8.
1f one considers the 90th percentile activities (obtained by
adding 1.28 standard deviation units to the mean), one finds
that the 90th percentile activity of thorium 230 alone is
1.45 times the A, criterion for LSA-I waste. If the overall
standard deviation for thorium 230 is underestimated (as is
the case for arsenic; see Original Specific Comment 16), the
exceedance of the criterion will be even greater. The table
should be revised to include an uncertainty analysis of the
problems caused by the heterogeneity of the waste.

"WASTE PITS REMEDIAL ACTION PROJECT
PERFORMANCE TEST CRITERIA"

GENERAL COMMENT

Commenting Organization: U.S. EPA Commentor: Saric

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

. Original General Comment #: 1

Comment: The text indicates that performance testing will be
conducted only once at the beginning of dryer operations.
Considering that the dryers will operate for several years
and that the concentrations of contaminants in soil entering
the dryers will change over time, testing the performance of
the dryers' emission control system only once is not
adequate. The text should be revised to propose performance
testing (1) at regular intervals and (2) when high
concentrations of contaminants are suspected to be present
in the soil being dried.

YWASTE PITS REMEDIAL ACTION PROJECT
STORM WATER/WASTEWATER MANAGEMENT PLAN"

GENERAL COMMENT

Commenting Organization: U.S. EPA Commentor: Saric

Section #: 7 Page #: 20 through 22 : Line #: NA

Original General Comment #: 1

Comment: The text presents various cont1ngenc1es and ways to
deal with them. However, the text does not discuss the
contingency in which a spill from a ditch or pond containing
contact water contaminates nearby soil. The text should be
revised to discuss ways to (1) characterize the nature and
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extent of soil contamination resulting from spill of contact
water and (2) remediate the contaminated soil.
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