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Request for Additional Information on the Report Entitled "Phase II Final Status Survey
Report Mallinckrodt Columbium-Tantalum Plant, St. Louis, Missouri"

General Comments

1) Comment: Chapter 1, Section 1.4 states that Mallinckrodt extracted columbium and tantalum
compounds under NRC License STB-401 from 1961 to 1989. As NRC was not established until
1974, the license was likely initially issued by the Atomic Energy Commission.

Technical Basis: N/A

Path Forward: Suggest providing accurate "licensing" information prior to 1974.

2) Comment: Tables 4-1 and 4-2 seem to contradict each other. The reason for the contradiction
results from an inadequate definition of the terms Investigation Level and Action Level.
Table 4.1 states that the Investigation Level for all survey units (SUs) is a sum of fraction (SOF)
greater than 0.5. In table 4-2, the Action Level is stated as above a SOF of 1 for Class 1 and
Class 2 SUs and greater than 0.5 for Class 3 SUs.

Technical Basis: Although NUREG-1575, Revision 1 (MARSSIM) does to some extent
interchange the two terms of Investigation Level and Action Level, Section 2.2 of MARSSIM
provides a specific definition for Investigation Level as a radionuclide-spedfic level based on the release
criterion that, if exceeded, triggers some response such as investigation or remediation. This definition infers a
quantitative result from, for example, a sample analytical result. The Action Level term is
generally used to indicate a qualitative result such as an elevated gamma radiation count rate that
results in collecting a judgmental sample. Therefore, although conservative, it is undear why a
SOF >0.5 would be selected as the Investigation Level for Class 1 and 2 survey units as stated in
Table 4-1. Typically, the respective Investigation Levels would be >DCGLEMC in a Class 1 survey
unit and >DCGLw in a Class 2 survey unit. For Class 3, the Investigation Level would be some
fraction of the DCGL,,, agreed upon with the regulator such as the 0.5 provided in the table.
Relative to Table 4-2, the document states that the Table 4-2 Action Levels were established
"...to cause further evaluation of locations identified by scans or stationary measurements..."
This agrees with the expected definition as stated earlier in this technical basis. However, the
reported Action Levels are indicated as a function of the SOF rather than what is typically a
function of scan MDC relative to the DCGLw-,. The SOF reported is indictive of quantitative
results.

Path Forward: Define the terminology in the document and modify Tables 4-1 and 4-2 as
applicable.

3) Comment: Chapter 4, Section 4.1.3 indicates the impacted media were of two types: surface
slab material or soil and bulk materials. What specifically is meant by bulk materials?

Technical Basis: If bulk material includes items that are other than soil-like media the
application of the soil DCGLs is not likely appropriate.
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Path Forward: Please define what is meant by bulk materials. Additionally, if these items were
not soil-like media, include information on how they were assessed to ensure they meet the
DCGLs.

4) Comment: Chapter 4, Section 4.1.4, Step 4 of the DQO process, Define the Study Boundaries,
states the sewer spatial boundaries included "the internal surfaces of the impacted sewer lines
remaining in use downstream of Building 238..." However, Chapter 29, which addresses the
sewerage, does not present any static measurement data. Only sediment samples were statistically
assessed. Furthermore, Section 4.4 also indicates scans were performed on the sewer SUs
although it is also not presented in Chapter 29. If these data were collected, were the data
qualitative or quantitative?

Technical Basis: All applicable data required and utilized to assess a SU for release should be
included as part of the FSS data release package.

Path Forward: Please update applicable sections to accurately describe the data requirements
for the sewerage SUs and present all data collected and utilized in release decisions in
Chapter 29. Additionally, see comment 9 below for additional concerns associated with the
sewerage.

5) Comment: Chapter 4, Section 4.6.1 states that samples were sieved and the plus material was
removed. The section also states the material was "analyzed separately to verify residual
radioactivity was consistent with sample results" then seems to immediately contradict saying "it
was radiologically screened to ensure significant levels of radioactivity, if present, were
investigated." The section further states that none [significant levels] were present. This does not
seem likely, regardless of whether the slag was part of the C-T process or not in comparison to
the ORAU\ORISE findings. Also, if the plus material was analyzed separately via gamma
spectroscopy analysis, then the results should be presented in the applicable SU chapters.

Technical Basis: The ORAU\ORISE confirmatory survey report dated September 1, 2011
identified significant contamination associated with the plus material. The confirmatory samples
were sieved and both portions were analyzed via gamma spectroscopy.

Path Forward: Provide data supporting the conclusion that the plus material was not in excess
of the guidelines.

6) Comment: Chapter 4, Section 5.5.1.1 states that "...no screening or sifting of material was
performed in the field." This statement in made in other Chapters as well.

Technical Basis: The ORAU\ORISE confirmatory survey team observed sifting of samples
during sample collection in the field during the May 2011 site visit. The plus material was
discarded back into the SU.

Path Forward: If procedures were updated following the confirmatory site visit, please
accurately indicate the sequence of events. Additionally, see Comment 8. Were all the samples
from these SUs recollected following the ORAU May 2011 site visit using a revised procedure?
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7) Comment: Detector efficiencies should be included in Chapter 5 along with a more detailed
discussion of calibration procedures. It is not clear how survey instrumentation was calibrated.
For example, was instrumentation calibrated in accordance with ISO-7503 methods?

Technical Basis: Section 6.5.4 of MARSSIM discusses instrument efficiencies. NUREG-1507
also provides information on source efficiencies for surface materials.
Path Forward: Instrument efficiencies could be added to Table 5-1. Expand Section 5.4 of
Chapter 5 to better discuss calibration methods and procedures.

8) Comment: Chapter 5, Section 5.4.2 provides typical MDCs for various survey instrumentation.
The conclusion section of each SU chapter simply states "the instruments used to collect the
data were capable of detecting the radiation type at or below the release criteria."

Technical Basis: MARSSIM recommends that when feasible, survey instrumentation should be
capable of detection limits that are 50% of the DCGL.

Path Forward: Demonstrate that, at a minimum, SU-specific MDCs were below 50% of the
DCGL for Class 2 and 3 SUs and below the DCGILMc in Class 1 SUs.

9) Comment: Chapter 5, Section 5.8 - Two confirmatory survey trips were made; one in May 2011
and the other in June 2011. When were FSS samples collected relative to confirmatory surveys?
During the initial site visit, FSS activities were being completed in SUs 1 and 3. It was apparent
that remediation was performed on those SUs in between the two site visits.

Technical Basis: At the time of the first confirmatory survey in May 2011, the licensee was
completing FSS and collecting FSS samples. During the first site visit ORAU\ORISE identified
several areas in excess of the DCGL.

Path Forward: Confirm and clarify that the FSS samples presented in the FSSR are
representative of the final survey unit conditions.

10) Comment: Chapter 6: Underestimation of surface activity is a concern when using such a large
area detector (821cm2) for measurements. This is indicated as footers to Tables 6-1 and 6-2
where the potential "worst-case" values were presented if in fact all contamination would have
been concentrated in a 100 cm 2 area of the detector. Since this is a valid concern, why were the
higher values not used in the retrospective data analysis for the SU (Tables 6-5 and 6-6)?

Technical Basis: Underestimation of surface activity can result when using large area detectors
with an active area greater than 100 cm 2.

Path Forward: Provide justification for using the lower, non-conservative values in the data
assessment.

11) Comment: Chapter 7, Section 7.2.2 states that "The on-site laboratory, by design, reported
conservative sample results." However, the Th-232 on-site results are not conservative in
Table 7-1. Additionally, Section 5.6.3.1 states that the on-site laboratory consistently
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under-reported the concentration of Th-232 and as a result added 0.051 to the Th-232
derived concentration guideline level (DCGLw) fraction.

Technical Basis: N/A

Path Forward: Update appropriate chapters/sections as necessary to reflect the on-site lab did
not produce conservative sample results for Th-232.

12) Comment: Chapter 7, Section 7.2.2 Soil Sampling, Figure 7-4 and Table 7-2 present data for the
GWS biased samples. As clearly evident in Figure 7-4, these four locations exhibited the highest
GWS count rates although the sample results did not reflect the expected elevated
concentrations.

Technical Basis: N/A

Path Forward: Perhaps the responses to previous Comments 7 and 8 (i.e., timing and change in
sampling procedure) will address this comment. This could also be an issue with AECOM's
surveyors not listening to the audible response during bias soil sample collection. If simply given
a coordinate after post-processing of the GWS data, the most elevated location may not have
been sampled.

13) Comment: Chapter 7, Section 7.3.2.4 EMC Limit, 20 m2 was used in the EMC screening test
result calculation when they stated the elevated area was 21 m 2.

Technical Basis: N/A

Path Forward: Update the calculation using the correct area.

14) Comment: Table 12-5 presents the EMC Limit Test Value = 0.25; however, section 12.4.2.4
presents the value = 0.33.

Technical Basis: N/A

Path Forward: Update the table to reflect the accurate value and ensure this error did not affect
anything else.

15) Comment: Table 12-9 states that the receptor is expected to remain in the trench for 1 hour
each modeled year. How was this time selected?

Technical Basis: Justification for receptor inputs should be presented so that reviewer can
assess the level of conservatism used-the target is prudently conservative.

Path Forward: Provide the basis for the outdoor time fraction of 0.00011 hours found in
Table 12-9 RESRAD Excavation Scenario Model Parameter Values.

16) Comment: Chapter 16, Section 16.2.1, states that 100% of the excavation was not surveyed due
to standing water. Section 16.2.1 states: "This area was excavated to the clay layer and was
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surveyed as much as possible with no elevated readings noted by the surveyor." It is unclear
what this previous statement means.

Technical Basis: Per MARSSIM, Class 1 survey units are to receive 100% scan coverage.

Path Forward: Provide justification for not removing water in order to scan, or sampling soil
under water.

17) Comment: Sample 0624 from Chapter 17 was not sent to the off-site laboratory. What is the
threshold for not sending elevated samples to the off-site laboratory? Nothing was mentioned
regarding not sending Sample 0624 to the off-site lab for analysis.

Technical Basis: Chapter 4, Section 4.6.2 states that exceptions were noted when not sending
samples to the off-site lab for analysis.

Path Forward: Provide the criteria or threshold for not sending elevated samples to the off-site
laboratory for analysis. Sample 0624 from S07 in Table 17-1, Gamma Spectroscopy Systematic
Sample Analytical Results, shows elevated results from the on-site laboratory but notes that the
sample was not sent to the off-site laboratory, presumably due to the elevated on-site results.

18) Comment: The header of Chapter 18 is labeled as Chapter 26. The text appears to all be related
to Chapter 18.

Technical Basis: N/A

Path Forward: Revise heading as necessary.

19) Comment: Figure 18-14 in Chapter 18 is hand-drawn.

Technical Basis: N/A

Path Forward: Suggest revising with a computer generated figure or provide explanation for
figure being hand-drawn.

20) Comment: Bias samples were not collected as a result of gamma survey #0326 in SU 19
(Chapter 25). Instrument response for survey #0326 were similar to the bottom of the
excavation where bias samples were collected. The justification provided in the text that these
results were due to geometry, however this cannot be verified because scan results of soils next
to the excavation wall are not shown on Figure 25-3.

Technical Basis: Bias samples should be collected at areas where instrument response shows
the potential to exceed the DCGL.

Path Forward: Provide a comparison of these survey results (#0326) with background and
explain any impact the 50-70k cpm readings may have on the survey unit. Assuming the gamma
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walkover surveys were performed with a NaI detector, background should have been on the
order of 10k cpm. Please address readings that appear to be 5-7 times background.

21) Comment: Chapter 29 presents the FSS results for the C-T plant sewage lines, which were
classified as a Class 3 SU. As shown in Figure 29-1 and Table 29-1, four characterization samples
were above the SOF DCGL. Based on the characterization data, the sewer SU should have been
a Class 1, understanding that portions of the sewer above the DCGL were remediated during
cleanup of other SUs.

Technical Basis: Per MARSSIM, Class 1 SUs are areas where residual activity above the
DCGL can be expected, as demonstrated in sediment samples collected during characterization.

Path Forward: Provide rationale as to why the sewer system was surveyed as a Class 3.

22) Comment: Throughout the various chapters, post-remediation samples referred to as
"At-Depth (Auger) Sampling" were collected. What is meant by at-depth?

Technical Basis: N/A

Path Forward: Provide more information on how the samples were collected and the depth
interval at which the sample submitted for analysis was selected.

23) Comment: Several areas of the FSSR relating to laboratory analysis and procedures are vague. It
is unclear as to why there was such a difference between the on-site and off-site laboratory
results for individual radionuclides. Perhaps this difference was explained in Appendix G of the
AECOM Preliminary FSSR for Plant 5 Subsurface Survey Units. However, it seems important
that these differences be discussed in the FSSR, especially the rationale for adding 0.051 to the
Th-232 DCGL fraction. It is also unclear which photopeaks were used to quantify individual
radionuclides.

Technical Basis: The report should contain enough information so the reader can understand
the complete process and be able to independently assess the work.

Path Forward: Provide further, more detailed, explanation on why the on-site laboratory
reported sum of fraction (SOF) results were about 45% higher relative to the off-site laboratory
results as stated in chapter 5.6.3.2, the rationale for addition of 0.051 to the Th-232 DCGL
fraction, and the photopeaks used to quantify individual radionuclides.

24) Comment: It is unclear from the FSSR how the EMC limit is applied. The EMC limit screening,
as calculated in Equation 14-7 in the Phase II DP, compares the residual dose from the SU to
the release criterion. However, it is unclear why the contamination area is, essentially, accounted
for twice in the calculation (i.e., once in the area factor and once by weighting each term in
Equation 14-7 by the respective area).

Technical Basis: Equation 8-2 in MARSSIM provides the inputs to ensure SU meets the
release criteria when hot spots are present.
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Path Forward: Provide an explanation as to why Equation 14-7 in the Phase II DP is more
applicable than Equation 8-2 in MARSSIM. This explanation would probably fit best in the early
chapters (4 or 5) and would not need to be added to each chapter.

Additionally, ORAU\ORISE determined that when using Equation 8-2, the SOF value exceeds
one for several SUs. If justification cannot be provided for using Equation 14-7, some sort of
added dose assessment will be necessary to ensure the average for those survey units do not
exceed 25 mrem/yr.

25) Comment: How were the contractors for laboratory analysis selected?

Technical Basis: NUREG-1575, Revision 1 (MARSSIM) discusses criteria for selecting
radioanalytical laboratories in Section 7.4.

Path Forward: Provide for the inclusion of inter- and intralaboratory performance analyses as

part of the laboratory QC checks under the measurement quality objectives of Chapter 4,

Section 4.1.8. Please ensure that all QA program objectives listed in Section 7.4 of MARSSIM

are addressed.

26) Comment: Per Section 14.4.3.8 of the DP, screening software will be used to perform the data
analysis. However, as stated in the FSSR, a spreadsheet was used in lieu of the analysis software.
This could potentially lead to QC issues. For example, the software could be developed,
reviewed, and approved-thereby assuring that all subsequent calculations are correct. How
were the spreadsheets controlled so that data quality objectives were met?

Technical Basis: This is needed to assess the validity of the use of the spreadsheet and hand
calculations in lieu of the screening software required in the DP.

Path Forward: Provide an example of an Excel spreadsheet and hand calculations for a survey

unit data set used in lieu of the screening software required in the C-T Phase II DP.
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