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FOOTNOTE: This material is to germane to fully document the General Steei Industries,
In¢. the deliberations of the ABRWH, the TBD-8000 work group, NIOSH and SC&A
leading to a proposed revision 1 of ("GSI”) Appendix BB revision 0 (June 2007) and to
the Special Exposure Cohort SEC-00105 for GSi.

The Advisary Board considered SEC on 9/19/12 and voted to deny it by a 9 to 8 final
vote on December 11, 2012. NIOSH had sustained the same recommendation since
2008. SEC-00105 co-petitioner Dan McKeel's Powerpoint™ presentation on 9/18/12
and his text and a slide from his 12/11/12 presentation to the full Board are also
included.

The documents herein include Dan McKeel's annotated persanal transcript, with
comments, of the 2/21/13 TBD-6000 work group (WG) meeting. The official court
reporter transcript of this WG meeting may not be available for several more weeks.
The five attachments A through C are included to encompass thirty eight McKeel 2007
to 2012 white papers and his Public Comment to the full Board made on 12/11/12.

Attachments D and E, respectively, are Dave Allen's DCAS white paper dated January
2012 and released on 2/4/13, subject *G3| Dose Estimation Comparison,” and the
Robert Anigstein and John Mauro SC&A response to the Allen (DCAS) white paper
released on 2/12/13.

Including the DCAS and SC&A 2013 white papers is necessary to understang the most
recent 5 months of Board and TBD-6000 work group deliberations on SEC-00105 and
on revising Appendix BB as a basis for an appeal if HHS denies the GS| SEC.



McKeel transcnpt TBOD-8000 WG 2/21/13 meeting

Daniel W. McKeel, Jr., M.D.
Contemporaneous Notes Verbatim Transcription
from the 2/21/2013 Meeting of the
TBD-6000 Work Group of the ABRWH
Filename: DM-transcr_TBDEK_2.21.13r.doc
{version 1.0r, 3/4/13)

Note: Van Buren MO time, where McKeel Is located, is CST and is ane hour ahead of
Cincinnati, OH EST where the WG meeting took place. Nine words or phrases that were
personal (margin) notes made by the author are marked [REDACTED]. This is not a
complete transcript. It is all the author could write down by hand during the phone call.
Words and phrases of text in itaiics are commentary inserted by the author,

PAGE 1 of 18

9:00 Kalz roff calt: PLZ (Paul Ziemer, chair), Munn (Member), Beach (Member),
Katz: “Dr Poston {Member) a little late -- I've talked to him”

Neton, Allen, Toms, Ph; Rutherford

SCE&A Bob, Maura, Arjun - Anig/NO, Stiver

|-- {Katz) "not feeling well”

Fed Katz, Jenny Lin HHS

GS| McKeel, Ramspott, Jeske

Terrie Barrie

PLZ Three main sites / categories
GSI ongeing activity -- final madels for DRs for both active
and residual periods Baker residual SS8S issues matrix
{breaks) Noon + mid AM
2 docs” NIOSH Allen summaries DR results for NIOSH models cf to SC8A
models - what assumptions should be used for final doses. Value for Allen
review highlights

Allen w/SC&A and petitioner materials. SC&8A presentation {Bob Barton
prepped. Maurg - Anigstein now ON. 8:08 AM

ALLEN
Lot of models & tweaking past fee yrs, last iterations. 4 photon dose
tables, 2 eras, Radiographers + non radiographers. Revise Appendix and
move on.

PLZ - Radiographers + others at site: Binary assignment.

{Aflern)
Won't read whole thing -- you ¢an see -- issues/models where we agree.
Radium source scenaric + layout 2 problems. SC&A added timeline. What
we need to revise Appendix.
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ALLEN
Radium era to 1962 -- we need middle values 13.5 sec, d =5 ft. SC&A used
shorter
NIOSH divided dose -- pull back that assumption. Not always a radium helper.
5 something/yr = trying to find it.
SCE&A 8.9 REM/yr. Used summary dose 1 part time radicgrapher
Bound.
Where do | Av less than 25% limit is REM/yr 54-55
these limits <-| Limit not an est,, statement <12, <15
come from? |

Where is W comfortable, similar to Bob
PLZ Subsetof larger ? sufficient accuracy. If take MAX bounds but not plausible

ALLEN
Go w/Bob 8.2 REM - 2 factors - 3.3 Ra + 2.2 SLT.

PLZ Give Betatron man layout man dose.
Bob  Mutually exclusive
ALLEN
Take highest dose, assume full time that job.

That layout job was done by radicgraphers

BEACH
- NIOSH why they didn't do room -- existed pre-1962

ANIG
No Munn or Poston {question or comment), Beach "well dane”

Layout Man: New Betatron source.
|- Marking casting

BOB ANIG  Layout man marking repairs not shots

ALLEN
Ng, layout laid cut some shots
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ALLEN
- lost train of thought - non radiographers + radiographers

ANIG - highest dose in 2008 to layout man - (NO! McKee! inseriion) but this
dose was low

ALLEN
- Several shooting scenarios used by DCAS - various angles + locs in shooting
room. Used work schedule for workers for
m10 REM in contrel room + MAX layout man {vs) SC&A
> 10 mRem on FB - Anig disagrees

ALLEN #3
| did not mention in this paper.
"Neutron dose falls into Layout man.”
“Beta dose reran etc.”

ANIG Based entirely on cleared — Just cleared .
PLZ Mail this out. Do It this moment.

ANIG Sendingme,  JWR Anigstein's PwrPoint over{fy) accommodating - DM
can't view - it's too late.

SLIDE 2: Dates, confess by calendar year. DCAS May 21, 1962; 1/1/63 SiL
Testing began its work.

Uran - 2 short isotopes very high beta dose. Called into ?
Badged 1953,
Rubber hits road -- SC&A position. 12 + 15 HEM, Good evidence
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ANIG No cne exceeded the dose. Real worker got 15 REM, limiting, high side,
Knoxville meeting some Brd members assumed everyone was going to
get 15 REM dose, changed mind.
Model not necessarily bounding.

ANIG “More credence to dose limits" than model.
1 FB 4.5 yrs. 9.2 REM lower limit, worked whenever he could. Weekends - not
clear 1 or 2 days. 45 weekdays to 90 d.
40 to 90 days. Surprised not what NIOSH did; Bob thought 12 to 15 REM would
be assigned to all.

pt 12 McKeel appeal, points to make to work group from today's discussion:
[ 1 person FB 18 gtr Summary]
[ we dispute truthfulness of license statement of never exceeding limit
[ Allen misled Boh confirmed

MCKEEL {GSI SEC-00105 Co-petitioner prepared WG statement 2/21/13, pgs.4b-4)
(see pages 4b through 4e)
[Note: There was no immediate comment from the WG following McKeel remarks
except for a “Thank you, Dan,” from Chairman Paul Ziemer]

OBE (up arrow) to 25 Mev

ANIG Layout neutron: limiting to Betatron
Neutron dose. NICSH 1/3 as much

SLIDE 6 --|{ Betatron 26 mRem/wk - 30 Kev to workers back - never been able to
explain - dose 26 mREM to back but FB chest only 10 mREM

9:00 CST | Exp St Test -- longest shot 180 hrs. 10 shois 6 months. 41% util
same as Betatron utilization 41%. Exposed source never left unattended. G5
radiographers not involved.

2 67 Riyr.
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(McKeel SEC-00105 co-petitioner comment)
[Filename: DWK TEDSKwn 2.21.13b.Ixl]

1. The Board needed to have both the Allen 2/4/13 and SC&A Anigstein-Maurc GSI
dose estimation papers BEFORE it voted 12/11/12 9 to 8 to deny GSI SEC-105. These
two papers show that DCAS and SC&A are still far apart, dose estimates differing 2 fo
t0-fold. This is not acceptable agreement for bounding dose data.

2a. The SEC-00105 deliberations are now over except far the Administrative Appeal.
The main TBD-B000 WG task for GSI is now to resolve all TBD-6000 Appendix BB
remaining issues so that DCAS can revise badly outdated Rev 0. That work needs to be
completed at today's meeting.

2b. NIOSH needs to acknowledge the GSI operaticnal period HAS BEEN EXTENDED
by DOE and DOL to include the Qctober 1 through December 31, 1952 period. This
time period needs to be covered by Appendix BB Rev 1.

3. Neither the Allen January 2013 GSI dose comparison paper nor the SC&A reply
memo dated 2/12/13 directly address assigned doses in Appendix BB Rev G orin the
SC&A 2008 calculations and compare them with 2012-2013 doses. This is
irresponsibie. The two latest 2013 papers do not reflect the fact that earlier estimates
gave radiographers a 10-foid *higher dose™ than other workers, whereas the reverse
ratic was the result of calculations 4 years later. The full Board on 12/11/12 was not told
how this magical reversal of Betatron/non-radiographer doses took place between
Appendix BB and 2008 computer models and 2012-2013 dose calculations and models.

4. Mr. Allen's 12/11/12 assertion that GS| non-radicgraphers routinely got credit for the
highest dose scenario was inaccurate. Under Appendix BE Rev 0, under which all but 4
early GS| DRs have been carried out, radiographers got the highest dose, whereas now
both NIOSH and SC&A have flip-flcpped and conclude the reverse is true. That is,
Layout men are assigned a much higher dose than Betatron/isoctope radiographers,
using the same computer models and an occult film badge "normalization” process
neither Dave Allen nor SC&A has described adequately encugh to be properly
evaluated by anyone. What, precisely, was the process of "film badge nermalization?”
We know that non radiographers often get assigned the Appendix BB lower dose level,
contradicting what Mr. Allen fold the Board.

5. Dave Allen points out in his latest paper that NIOSH did not estimate Ra-226 doses
in the GSI Bldg & radicgraphy room, relying instead on SC&A's dose estimate. The
problem with that is who will perform the validity check on SC&A’s methods -~ would
DCAS be evaluating SC&A science?
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6. Conversely, SC&A did not estimate doses for Ra-226 and check DCAS's dose
estimates *outside* the Bldg 6 radiography facility. Both Ce-60 and Ra-226 sources
were used outside the Bldg block radiography Bldg. 8 facility, and sometimes these
expasures were unatltended.

7a. Where did SC&A & NIOSH get AEC limits 1954-55 (source reference)? No verified
GSl film badge program (with a known vendor) before 1983 or during the peried GSI VP
and General Manager ~ -stated "past 20 years.” There is no proof of this
last statement — no film badges, badge reports, knawn badge vendor,

7h. It was very misleading of Mr. Allen to imply on 12/11/12 to the Board that being
awarded an SEC could be a bad thing for GSI claimants. The statement is false and |
have data comparing 11 AWE sites with and without SECs to prove that point {FDF
Attachment A). 1 stressed the point in my PUBLIC COMMENT on 12/11/12 after the GSi
SEC session ended. | was allowed only 10 minutes to comment by Dr. Melius during the
SEC session and had no further time allotted to rebut Dave Allen's several inaccurate
statements made to the Board.

Dan McKeel then read into the record the four main totals from his AWE “with and
without SEC" analysis (ATTACHMENT A: Excel Spreadsheet POF file). The major
resuits read into the record were:

+ EEQICPA Part B % paid covered cases, no SEC [n=§] 26.34% vs
+« EECQICPA Part B % paid covered cases, has SEC [n=5] 52.43% wiSEC
+ EEQICPA Part B completed DR % paid, no SEC [n=6} 26.20% vs
= EEQCICPA Part B completed DR % paid, no SEC [n=5] 39.30% w/SEC

8a. said both Co-60 and Ra-226 sources were used outside Bldg. 6
‘throughout the plant.” (former worker interviewed by SC&A on the record)

8b. There was no discussion in these two latest papers that TIB-70 does not include the
cyclical pattern of usage that GSI buildings in the uranium path got because of
repurposing of the facilities by multiple commercial entities during the residual period
from Mid-1966 thraugh 1992. The exact intake model that NIOSH will use for DR has
not been spelled cut clearly.-

8. Doses were not assigned for the two GS[ 250 KVP portable x-ray machines or for the
GSI owned Ir-182 source in the latest Allen and SC&A papers.
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10. Two highly disturbing e-mail threads recently emerged in FOIA requests that were
described in recent ANWAG blogs on the EECAP .org website.

(1} One of these was an e-mail exchange in 2010 in which, at DCAS's request,
the DFO rank ordered various sites with pending SECs based on the degree of "political
heat" that might be brought to bear on SEC decisians. Both LANL and Linde Ceramics
received "high" ratings, whereas GSI received a "low rating” and Texas City Chemicals
and several other sites received a "Never Mind" political heat rating by the DFQ. |
persenally believe this is one reason that GS1 SEC-00105 took so long to adjudicate.

{2) The other e-mail thread was even more disturbing. It was related to the issue
of using surrogate data at the Hooker Electrochemical site and occurred during late
2009. Dave Allen outlined his "throw them a hone" strategy this way...

| guote from his e-mail dated 12/19/08 found on page 4 of the FOIA file that was
obtained by the Hooker petitioner and forwarded to ANWAG and distributed it to me;

"To: "

From: David Allen

SUBJECT: Good Hocker reading

BODY OF MESSAGE: (quote) The truth is my intent is to "throw them a bone”®
strateqgy. Basically, give SC&A an obvious point to pick on se they will. Often. they stop
once they find one. At that point, | walk in to @ WG meeting and agree 100% with all
their hits and let WG members try to figure out haw they are going to make it an SEC
when there is total agreement.{end quote)

| plan to include this information in my SEC-105 appeal for | believe the same
deplorable tactic has been used repeatedly during the deliberations on GSI Appendix
BB ta TBD-6000 and during the decision process on SEC-00105." (end quote)

11. St. Lowis Testing used 2 sources - Co-50 (10 Ci) + IR-192 {50 Ci) that are not
separately bounded by Allen or by SC&A. [OCAS-IG-003 used by NIOSH mandates
that during the covered period, alf radiation sources must be determined with sufficient
accuracy; this has not been done for all sources at G5! in Appendix BB or SEC-105].

12.  a) NCC [Nucfear Consulting Corp.] furnished FB [who supplied them?]

b} 1 person summary 18 gtrs

¢) 1953 belt ohject Dr. Anigstein and SC&A stale is a Landaver film badge was
stated more likely to be a GSI (D badae by 5 former GSI workers who furnished an
affidavit fo that effect. L andauer states unequivocally in a letter to Dan McKeel that GS/
film badge program #2084 started in late 1963 and not before. This directly refutes
SC&A’s position the pholo of a beit object in 1953 was a Landauer film badge. It could
not have been according to Landauer. NIQOSH and SC&A and the WG accept the object
is a FB and use this as part of their “good™ and “clear” evidence that a film badge
program existed at G5/ for 20 vears prior to 1863, The petitioners claim there is no solid
evidence for this having happened other than VE/General Mgr. o~ ___ . . L1962

-7-
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Cobalt-60 license application with heavy input by NCC. We now know that many of the
safety practices stated in the AEC license 12-8271-1 were not carried out. WE thus
doubt the veracity or accuracy of the 1962 AEC GSI license abhsent more proof.

The logical inconsistency: If G5| was always badged 1943-1863 as the license
indicates, why did NCC have to start supplying FB in 19627 - see page 4 of notes

13. 1 underscore that Drs. Maurc and Anigstein both acknowledged during this
meeting on 2/21/13 that Mr. Allen and NIOSH/DCAS swayed the Board, and led them to
vote to deny SEC-00105 on 12/11/12 in Knoxville by stating that all workers would
receive 12-18 REM, which has turned out not to be the case.

14. | hope the Appendix BB 11/26/12 issues matrix will be resoived today. [Nole the
matrix was not even discussed al the February 21, 2013, TBD-68000 work group
meeting.]

JESKE (G5! SEC-00108 primary petitioner)
Sco much emphasis put on 1 radiographer, how accurate for that.
ls amt overtime for 1 radiographer to be assigned to (alf workers?)

[end of McKeel comment notes)

MCKEEL FOOTNOTE.

Afthough the Board and NIOSH asked McKee! no questions immediately
following his presentation, Dr. Anigstein did make defaied personal replies later in the
meeting. These remarks are captured in this transcript on page 7.
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ANIG SLIDE 8: diagram: Center of control Rocom.
NIOSH 10 mREM NOT to control badge. Betatron CTL #1 2nd hand info
1 worker handled badges, did not remember control hadge.
Vaiues not actual - differential.

Can't assume Betatron op was in controt room full time

ANIG our MCNPX 8.9 Betalron
9.4

Last Slide} Layout man not on RR tracks because couldn't get RR car in out.
Getting penumbra of Betatron.

PLZ? SCA models all less than regulatory limits. One FB extrapolation model could be
used as high as 20_12-15 is a plausible upper bound 1853 --> May 1962.

ANIG presentation -- Same as in Santa Fe, if you remember.

MUMNN
Can't formulate Q - problem uncomfortable w/upper regulatory limits. Jim SLIDE
B “never exceeded” "average is less than 25%, range 3 to 12 Allen. Anig "12 or
15." PLZ and Allen trying to beat hirn down.

PLZ -Radium era. Cobalt era -- medel is all we have.
8.2 Layout man. Anig:

POSTON 9:15 C8T 9:10 class
SKIN DOSE: Whole body + beta, add neutron, If neutron dose
dose "were important.”

ARJUN
Conflicted
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PLZ Already have
“All post DR will include that -- can't remember figure”

ALLEN
"85 hours"

JWR: “Can ! comment after (symbol for p with line over it) break?
PLZ: You bet

to 9:55 hrs comfort break
Login 9:53 hr CST DWM {10.:52 ET) [n=16]

KATZIPLZ back in session

RAMSPOTT,
1} Thank entire Board, esp. 9to 8.
2} Full Board should have had both papers; doses {o be assigned
What was trying to be sold.
3} SEC and App BB
{?)=> Layout man is limiting once the NBB was built
- Chainman & all others outside door.

PLZ -Layout = all other

JWR 4} GSI management, if layout got most dose - they never wore badges.
Theory implausible. Never took readings from a layout perscn. Never was
a badge outside of Betatron Bidgs./ Story is <--- JWR - ignore

John doesn't think finconsisteni<--|- . | said
Y Mr " | sources Ra out in
v account i plant -- Ra source

| stolen Bldg 10

ANIG Agree workers in finishing Bldgs never wore badges.

10 -
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JWR

PLZ

ANIG

ANIG

basing doses on persons who never wore badges. Layout men getting scatter
from Beta - 3 doses sources simultaneously. Ra and Betatron implausible.
Anigstein says one or the other.

Need to focus on 2 NIOSH summaries.

- Close uncertainties.

- Dave Allen, where is there a difference?
1, Time line: Co-60 5/21/62 ship date

5 .

3.

[commenting on Dan McKeel's earlier presentation]
June 2012 Sania Fe made to Board.
Rather strong objections to irresponsible, out of line. Limited info an Betatron
Bldg. Most important we got FB - subsequently got FB recerds. Totally reckless.
Not valid whatscever | Normalization dene by NIOSH we don't agree with that.
IM92 makes no difference
Co-00 | 2 mr/bounding limit
NCC brought in by GSI -- Supply FB to replace, some outside vendor, had FB -
that's clear. {McKeel comment to seff) Did not answer who they were

All 19862 radium era -- modifying Jun/Jul 1962 post 1963 Betatron era

MUNN [REDACTED] OK from, “whal do we know about production facilities.

POSTON
(faint) -
PLZ You will agree full 1862 Layout man 1983

ALLEN

Added Oct 1-Dec, 1952 ==> Not in SEC; App-BB

-11 -
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[BLANK - There was no page 8
of McKeel 2/21/13 meeting notes]

-12-
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NETON and ALLEN
Op. period will go into all DR

PLZ We have agreement on that

ALLEN
<--gne person testimony; how accurate is 15 sec?
Radium era: 3-12 REM = 3.673 REM median point fishpoie
argues SCE&A 8-20 REM} convincing to some people, for sure
w/Anigstein "single 9.69 REM  records we don't have; made couple of
"sorry" dose data point. times. Made by.  'started 1853.

PLZ “never used dose limits - the [etter sets a limit"
BEACH

-9.69 j1952->19582
REM | could be 15 to 1655; 3 REM yr / post-1955

(McKeel) They did not answer my question - where did they get the AEC [imits?

Can: Compare w/Passmore/Quierke Radiation limits letter
PLZ Need WG direction No comment, No answer

POSTON [REDACTED]
Legal limit (vs) calc.- on mute - Katz John Poston

ANIG Can't agree w/3.67; use 5.4, inconsistent

BEACH
Go w/12 and 15 agree SCA

MUNN
No evidence for regulatory boundaries

BEACH
Evidence could be higher

PLZ &1tvs4it
NETON
Different opinion NIOSH 3; SCA @

Use distribution, triangular 8-->12—->15 can put into IREP
Don't believe everyone shoutd get that limit. --> 3.67 two radiographers

-13 -
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ANIG Lower limit not jess than 9.
3 should not be included.

PLZ Talking 5.4 mRem

NETON
don't know if we can flesh out the details
here [0.63 triangular]

1.86
ANIG Where did 5.41 come from? Footnote (d) + §.68 at boundary, still divided:
5.41/2 + 8.68 (Allen nothing at bound)

POSTON
Mot on line. Katz asked again - no answer.

ANIG Can use 2 Ra sources simultangously Ral || Ra2

MUNN
mREM levels

Betatron era: different

Others: This era from Ra alone
f--> |--2.06 mREM

{ ALLEN says use SCA figure

ANIG -—-{2.087 "very arbitrary]
25% occupancy factor. How well based | den't know. Not a strang number.
Lower than skyshing 0.72 x 3250/yr = 2.3 mR/yr or mREM/yr - old were higher
Same dose everyone gets assigns
Bob Barton looked at all claims POC < 50% to date = 1 radiographer. S or 6
duties unknown

(McKeell How did Barton get these stats?
margin note: Talking about Radiographer + Betatron

ALLEN
There is no agreement about Betatron aperatars

PLZ Can't get Beta/radiographer -- don't know who did what. Rest of population, what
is being proposed.

- 14 -
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Everybody else gets outside room. NIOSH 1.3
25% occupancy

Re: 2.087 MCNP model
PLZ What was dose rate at door?

ANIG 8.56 mR/hr SCA Oct 2011 "confirm by AEC®
30% duty cycle
10 exp.fshift
We did not model outside; scenaric implausible.

2.087 is the assigned dose for everyone
PLZ NIOSH

MUNN
More claimant favorable than | expect real life would be,

BEACH
[ agree

POSTON
ON /| have a cold, on mute.

KATZ did you hear all - are you OK?

POSTON
“Yes, | am. Very claimant favorable, have ancther Class.”

PLZ (Is) SCA OK
ANIG “NO" “25% x 30% “throw in 2 factors = 7 5% rad. thru doar

MAURO
"YES" - gives me comfort
"| disagree with Bob.” Applaud Neton compromise trang distrib “he should be in
Congress.” [REDACTED] Not in slides because | no longer agree with it.

(DVWM)
No agreement: [REDACTED].

MAURC & ANIGSTEIN disagree - are arguing my own number. 25% was not (veritied).
No survey of Ra facility  explained by NCC {
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PAGE 12 of 18

MUNN
[REDACTED] "Reascnable assertion.”

[REDACTED)]

JWR main Bldg & finishing room, heavily occupied. Dose rate 1 meter from wall -- how
likely? JWR - Yes, people were working near the wall.

ANIG “Walls were thick” - was much thicker -- 16 to 247 thick filied -- than the door
hollow 2 1/8" steel thick,

[Dan McKeel note {o self] Number is lower

MAURO
Strategy - we are not talking - NO, NO - talking about wrong thing. ) didn’t hear
this. All workers triangular distrib.

ANIG Not at all what talking about.

MAURO
Get me a lina. | apolagize.

[MCKEEL NOTE TO SELF 11:10 AM C5T
- | need this part of the transcript for my appeal]

PLZ fish pole is controlling dose for radiographers + Betatron operators

ANIG report Qct 2011 Update on Sealed scurces Sep/Oct. NIOSH Betron report next
éagBEE;%ietailed info outside “2.08 not supposed te he bounding

[McKeel -- INCONSISTENT. John Matro now agrees with Bob Anigsteini

PLZ | amunderstanding triang. distrib. apply to everyone.

ALLEN
Credible for layout
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PAGE 13 of 18

MAURC

Struggling 5 yrs non radiographers "off normal” conditions. All a collective picture.
Very difficult to assign.. can assign 12 and 15 plausible upper bound--related to
SEC decision. Now we don't know how to ID achiave this level of granularity...
cannot operate. Jim {Neton) strategy ¢an have a hard time placing doses on
individuals. Assign distribution to ALL claimants -- at time of particular claimant,
you can't do this.

PLZ Assume we could 1D categories, But if not, Can we separate out who is a
radiographer? -- Had at SRS. Many of these we don't. Know “small” group who
were

ALLEN
If we don't know, do not know all radicgraphers to high doses. Do know if he was

BREAK 1120 AM CST
Reconvene 1:25 PM --
{Airport came on - request expedited WG 2.

KATZ & PLZ
Poston - (NO})

PLZ Can we distinguish radiographers vs non radiographers

SEC differs from DR - assigned highest dose Betatron or layout depending an
the years. Appropriate to have a method for “two dose levels DR," nuclear vs
office workers. Hear from SC&A on this -- poessible to establsh worked where
SOUrces were,

-17 -



McKeel transcript TBD-6000 WS 2421113 mesting

PAGE 14 of 18
NETON
Co-worker models

TBD-8Q00 / superviscrs & production "precedent”
Question is: work on all sources at plant. Qutside production area.

MAURG
In and arcund Betatron facilities. Around Betatren but office workers. Lg number
may have worked in and around.

ANIG 100 odd during Radium era w/1 |D'd as radiographer. How do you parse out -
John and | agree, One scenario -- What about those working

PLZ Notusing radiographer + layout 1st category. Other was office.
ANIG Different from NIOSH. ..

PLZ May have morphed -- everybody else

ANIG Layout only applies in New Betatron Bldg. Betatron ops

KATZ Category not known to be radiographers, put in category.

ANIG {reading from} {#ist) - Switchman, grinder, clerk, faborer, millwright,
core op, industr. eng./accountant/3rd job, furnace worker. Random order sample,

ANIG 1 worker alive and well, not sick, Can't know what they did
PLZ Ask NIOSH what is possible?
ANIG Can NIQSH parse the jobs?
ALLEN
NIOSH Radium era 10 yrs f major
Guidetline --> In genl radio assign to radicgraphic. Include inspectors, Qual.

Control. Cannot ...7 Dose does not include incidents. If DR can establish,
assume if survivor doesn't kKnow.
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ANIG & MAURO
Use limiting dose: good models. 1 FB record, “evidentiary”...
mentions my (Dan McKeel photoes) sign do not approach within 100 Feet

HAVE NOT GOTTEN TO APP-BB
ISSUES MATRIX 11/26/2012

NETON
Still feel people are Admin - 9 REM not appropriate. We do this all the time at
Other siles.

* BOB BARTON
Industrial Hygienist (McKee! note to seff:) WHO |15 HE? DCAS OR SC&A

MAURO

If we had interview | How could you come up with dose for ofiice mgr, clerk
ANIG There are nor records | Qutcome will depend an dose reconsiructor.

Very subiective.

MAURG
Philosophically in agreement w/what was said, but usually at DOE - 26%ile
anviranmental co-worker models at DOE.

1255 CST --» No FB data troubled me at the beginning...not averse to policy -- “Haven't
heard what that is”
Not 3 categories as at DOE / co-worker.

PLZ did not talk about office workers - found dose {do kxnow who was a radiographer)
for radiographers. Have 3 groups -- limited numbers doing that
- Most are not operators

MAURQ
15 REM no one got it - confidence - "WHY SEC DENIED”
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PAGE 1€ of 18

MAURO + ALLEN
Felt careful modeling could be bounded, did not exceed regulatory limits. There
was this incident w/Co-60 sources, not in aperational period. Co-80 got left out --
supervisar came & said: "something wrong with my meter. Source had been left
out.”

MAURO
NDT mishandling is common. 12 to 15 captures my concern about mishandling
Mode is reasonable upper bound for radicgraphers. 15 limit only applies to
badged workers...

PLZ cut him off --> Can't close that part of the loop off right now. Charge NIOSH to
bound office workers. How to distinguish in DR?

ALLEN
One bound for everyone, 3 grps (up arrow) [increases] errors

NETON
Assign higher dose

ANIG Other jobs can be confusing

ALLEN
Triangular for “placing the source”
Never compared the Betatron + Ra radiographers
Not badged -- did do that

NETON
t category, open to 2 - NON radicgraphers + administrative

MAURO

Comfortable clerk -- only once or twice in plant / yr.
w/2 categories. Have come to agree -- how NIOSH can bound

NETCN
2nd categories. If not 2, why use CATI?
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Layout Man -- cobalt era

SCA&A 92 | NIOSH 4.43 models
| No shots/l's Excel/Salver 10 mREM/wk control room
ANIG | €emmmmsasameermeamnnn-| {-> This is normalized to film badges
“Categorically disagree with that” [emphasis added DWM Jr]
Landauer always

ALLEN (NIQSH) arguing with SC&A ANIGSTEIN
{Badge 1 - control room badge - don’t know where it was: OBB or NBB
{Badge 0 is "control badge” Zlotnicki densily always diff between 0 and dose
{densitometer subtract NO Anigstein stated) Exact quote said “denied” (Allen)
|--> Not Defensible - Control room never got
NIOSH Allen “"Have ‘em both --> Control badge = zero except 2 in 1971
|-= Anig means below {MDL)

PLZ diff between NIQSH 4 483} Excel Solver shots in different directicns match
numbers SC&A 9.2 } =be= or </Layout warker.
“shots” we normalized to 10 mREM SCA does not

BEACH
1966 value 1/2 how does that affect 4.483 dose?

PLZ Answered instead of Alien -- puts ONUS on SC&A because (Dan thiinks)
Need SCRA to write a memo

BEACH (1514

Qn Layoui Man cobalt era

PLZ then we need to go back to all Matrixes issues
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PAGE 17b of 18 &SI last discussion paint

PLZ Did not go through residual period -- agree it could be done. inhalation Ur agreed
on source term but not model.

........I,“L-...-...-..

PLZ Have 1/2 hr left, want to move into [Baker Brothers]
No recommendation now for Board

MAURO
Whole lot of talking points “#7 issue has SEC implications” - other 5P issues do
not impact. {continued befow) ...

PLZ Board took action on SEC
residual period - can't assign bounding dose for beginning then this is the rack.
We all got your comments 1 day ago. Neton has looked at.

MAURO
Picked airborne dust loading 580 dpm/cm3 gross alpha
Fly in cintment - many fires on surface
1943-44: Amt Ur on surfaces may be shifted because of fires. Mechanics of
assuming. Was there cleanup during op. period after fires.
-- Did ook at SROB. Tom Toms comment on fires.
(margin note: p 36 of ER)
Closing contract” collect turnings, sweepings, drumming
- It was these that caught fire and settled cut.
- 1 Ig fire 100 Ibs of uranium. NIOSH please clarify

NETON
How many fires “several” not “many’...

BEACH
What went on 1945-->1980s; ER nothing in it -- sold + co. dissolved, no info.
SCA&A calg_for air is wrong! - not asked to do anything

{McKeel margin note to seff: What is the start value airborng Uran GSI 6/30/66)
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PAGE 18 of 18
PLZ Ask SC&A to do anything?

BEACH
Who ocoupied thru 1996 - any activity contractors or SUCCESSOors

PLZ - who can clarify

NETON
Don't know

TOMS
store motors

NETON
No radioi work

PtLZ Production

NETON
Std TIB-70 Model

3. [Simonds Saw & Steel]

PLZ NIOSH draft matrix responses 2 weeks ago
SCE&A gave responses yesterday
« Bob Barton wrote SC&A responses
Look at bounding bioassays

MAUROQ :
We erred 10 M not 1 M/im3 - [REDACTED]

TED KATZ
What to do at March 12, 2013 Augusta mtg.

4. Next date W(G: GSI "closura on models
KATZ (Apri! 26, 2013} How much time we need: "at least a few weeks before mtg.”

PLZ April, Brd teleconfer., wk 15th out

MUNN
18t wk April (4}, 2013 {6 wks)][Allen indicated 6 wks not enaugh for him fo
prepare] [REDACTED]- May 3.6 29, 30, 1, 2 [REDACTED]

-- Adjourn: 2/21/2073 at 2:57 PM EST -«
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ATTACHMENT A

Dan McKeel Compensation Comparison Chart
of 11 EEOICPA AWE Sites:
6 without an SEC
5 with an awarded SEC
{from DOL website
EEQICPA Statistics by State
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Comment on Mckes! TRED-6000 2/214113 WG Meeling

Daniel W. McKeel, Jr., M.D.
General Steel Industries {GSl}
SEC-00105 Co-Petitioner Comments
On Transcript of Dan McKeel Notes
On the 2/21/13 Meeting of the
TBD-6000 Work Group of the ABRWH

- March 8, 2013 -

(version 2.0)
FILENAME: Comment_McKirTBOEK_2.21.13F . doc

« Page numbers of this document are keyed 1o corresponding page numbers of the McKeel
transcript of the 2/21/13 TBD-8000 work group. The transcript is a verbatim version of Dan
McKeel's contemparaneous hand written notes with & few added margin note redactions and
inserts marked off in italics. This document will be part of the appeal to denial of SEC-00105.

Background

On December 11, 2012, the full ABRWH voted 9 Aye and 8 Nay to support NIOSH's
recommendation to deny the General Steel Industries {GS1) SEC-00108. Currantly, the Board
has formulated ils recommendation in a letter to the HHS Secretary dated 1/31/13. That letter
and accompanying materials will go first to NIOSH Director John Howard, who will make a
recommendation to forward to the HHS Secretary along with ari informational packet of
materials from the Board and NIGQSH. No petitioner material are allowed to be included.

Acrording to DFO Ted Katz, the 30 white papers submitted to the TBD-6000 work group by the
SEC petitianers, and work group transcripts of the 15 WG meetings held between 2008 and
2121413, will not be transmitted to Dr. Howard and the HHS Secretary. The petitioner’s
maintain this is a grievous and unfair procedure. The process is adverse to GSI claimant
interests and to be addressed. The 2/21/13 TBD-6000 WG meeting was held two months and
10 days after the full Board voted on 12/11/12. The ABRWH believed all SEC matters were
settled and all bounding doses had been assigned as EECICPA and the SEC rule stipulate
musl be done for all SEC petitions. This transcript abundantly tells a different stany.

If the NIQSH Director supports, and the HRS Secretary upholds, the NIOSH and ABRWH
recommendations to deny SEC-00105, then the pelitioner's will have 30 days in which to file an
Administrative Appeal The appeal will he placed in the hands of a three member panel of
*independent” HHS employees who are selected by the HHES Secretary. The OFO informs us
that all materials may be included in the Administrative Appeal that the petitioners believe will be
helpful in overturning the denial of SEC-00105. This comment will be sent to the review panel.

The Agenda of the 2/21/13 TBD-6000 work group meeting included 4 main items:
a. Summary of NIOSH approaches for final DR estimates.
b. SC&A comments.
c. Petitioner commenis.
d. Matrix issues and actions.

All except the last half hour of the 2/21 meeting that lasted from 2:00 a.m_to 3:00 pm_ ET was

devoted to GSI agenda items (a), (b) and {c). All final DR estimates were not agreed upon, and
item {d), the resolution of Appendix BB matrix open issues necessary for Rev 1, was not done.
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Carmment an Mckeel TBD-G000 2/21/12 WG Meeting
Page 1 of 18

Note 1: Dr. Ziemer had announced during the 2¢/7/13 Board telecenference work group repoit an
TBD-6000 that a main agenda item for the 2/21/13 meeting woutd be resclution of Appendix BB
open matrix issues. As it turned out, that goal was not addressed during this meeting.

Note 2: The entire discussion revolved around two white papers that addressad unrasolved
internal and external bounding doses for GSI workers during several time periods spanning Oct,
1, 1952 through December 31, 1882. There were many poinis of disagreement, not all of which
were addressed during the meeting. At the end, Chairman Ziemer advocated NIOSH prepare
another white paper, the third in this series, to address unresolved bounding doses for Layout
workars and other matters:

{a) [Attachment C| Dave Allen and DCAS, dated 2/4/13, GSI Dose Estimation
Comparison, August 2012, 7 pages. Dr. Ziemer chose nat to announce this key paper to the full
Board during the February 7 conference call.

o) [Attachment D] Robert Anigstein and John Mauro, SC&8A, Inc., daled 2/12/2013,
"SC&A Response to NIOSH Report; "*GSi Dose Comparison”, 11 pages,

1. Member Poston has missed many TBD-6000 work group mastings and discussions of
55| matters as he did much of this one teaching two classes at Texas A&M.

2. Bob Barton from SC&A participated in this WG meeting for the first time. Dr. Anigstein
from SC&A joined the discussion at 8:08 AM ET.

3. All three members of the SEC-00105 GSI team participated in this WG meeting: primary
SEC petitioner - . , co-petitioner Dan McKeel, and main GS| site experl

4. Dr. Ziemer announced the key goals at this meeting for the GSI site would be 1o decide
(a) “final doses for both the "active (i.e. operational AEC contract period) and the residual
periods,” and (B) to decide “what assumptions should be used for final doses.” The petitioners
contend these models and assumptions should have been finalized before the full Board voted
g to 8 to deny SEC-00105 on December 11, 2012, at the Knoxville, TN, ABRWH meeting.

5. As Dr. Ziemer admitted later in the 2/21/13 WG meeting, the GSI residual period doses
and assumptions were not discussed on 2/21/13, Thus, another key agenda goal was not met.

6. Dave Allen also stated a goal was to “Revise Appendix BB and move on.” Yet this has
not materialized 5.5 vears after Appendix BB Rev 0 was released in June 2007 This transcript
provides an excellent insight into why this task, to revise a 13 page document, has taken so
long. There have been, and still are, many variances between NIOSH and SC&A dose
assignments. Key issues are discussed over and over without being resolved systematically.

7. Even though Dr. Ziemer initially states dose assignments will be “binary, radiographers
plus others at the site”, he himself [ater introduces a third category of office workers to further
complicate the task of signing three tiers of doses during two main time “era” periods.

8 Cave Allen stating "1 wifl not read the whole thing,” that is his 2/4/13 focus white paper, is
his standard way of proceeding. He did not prepare a concise handout so his main points could
be followed or tracked systermatically. This leads to confusion and delays in bringing final dose
decisions to closure. DCAS subtly delays, rather than expedites, the defiberative process.
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Page 2 of 18
1. This portion of the discussion highlights “facts” that appear to still be very contentious.
2. The fact there were two radium NDT sources at GS) was unknown to, and undiscavered

by, this WG until SEC co-petitioner McKeel obtained 1,016 pages of new GSl source ferm data
license data as NRC FOIA 2010-0012. However, beyond the fact the twin Ra-226 sources were
used with the fishpole technique for GSI NDT radiography both inside and outside the & Bldg.
roofiess, concrete block radiography rcom, neither SC&A nor NKOSH know the strength or
decay time for the Ra sources, how ofien they were used, what workers were exposed to them.

3 This WG continues to place great credence on a statement in the GSI1 1962 AEC license
application that during the past 20 years AEC dose limits had not been exceeded, and in fact
averaged only 25% of the AEC limits. This statement was complstely unverified and no
corroborating film badge data, a film badge vendor, or any living person who can corroborate
this statement with an affidavit has been established. Petitioners consider this reliance on a
statement by a GSI "Vice President and General Manager” . . hot to be reliable.
GSt 1961-63 anrual reports do not list Mr. as a company Officer or Director for those 3
years. We have an e-mail from a deceased GSI supervisor to the effect that Mr. was
not employed at GSI from 1855 through 1963, This casts doubt on the validity of Mr._ -

1962 AEC license assertion about a two decades long GSi film badge program. Where is the

direct evidence of this second major fiim hadge program at 31 1943- 18637

4, The Allen DCAS and SC&A give and take discussion under the first "ALLEN" was
difficult to listen to, with lots of talking over one another in incomplete sentences. NIOSH
assigned a dose to a radium radiographer then split it in two, assuming the radiographers
always had a helper. This was not true, so DCAS withdrew this assumption. The petiticners are
distressed this passage deals with a single dose summary for one warker for an unverified
secand film badge pregram at GSI. And it deals with statements we do not trust from a Gl
official (. *Jwho was not in a position to know for a significant part of the 20 year
period in guestion. The key point is this discussion did not lead to a definite dose assignment.

. Mr. Allen asks where is the WG comfortable, but no answer is forthcoming.

B. Dr. Ziemer acknowledges that defining sufficient accuracy, the hallmark scientific
principle underlying both dose NIOSH/CRAU dose reconstructions {DR) and SEC outcomes, is
still in debate, a "guestion.” The petitioners find this fact to be utterly discouraging 12 years into
full implementation of EEQICPA 2000. The term should have been defined in 2000-2001.

7. Allen recommends "go with Bab” {i.e. SC&A dose estimate), Dr. Ziemer recommends
giving Betatron man the layout man dose, which is logically absurd. All Betatron aperators and
assistants were not Layout men and vice versa, some layout men were not radiographers.
Thus, not all, anly an unknown fraction, of layout men were badged. NIOSH and SC&A have no
way to getermine who was and was not a Layout man. Also, this “Layout man” term was viewed
by some to be a generic term that fit all 2900 GS| workers who were not radiographers, who.
numbered less than 100 workers during the October 1852 to mid-1986 GEI operational period.

B. Dr. Anigstein of SC&A nullifies the Allen-Ziemer points by observing their suggestions
are "mutually exclusive” (and therefore poorly reasoned). This exemplifies the quality of the
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Comment on page 2 of 18, continued from page 3...

8. {cont'd from previous page...) science used by Allen and the TBD-8000 work group at
the GSI lllinois AWE site in deliberating both SEC-00105 and revision 1 of Appendix BB and
revision 1 of TBD-8000, the parent documen.

9, Allen then recommends taking “the highest dose” without stating what that dose is,

10, Allen follows with a false {untrue and inaccurate) statement that the “fayout job was
done by radiographers.” This is a distortion of the official record. What is on the record is that
some isotope ang Betatron radiographers sometimes filled in as layouf workers. There is
absolutely no documentation that the layout job was done by radiographers all of the time. [n
fact, since 2008, SC&A and at the start of this maeting chairman Ziemer equated Layout men as
all other workers at G31. That is, “layout man” defined non radicgraphers. That this mix-up in
jobs and terminology should occur within this key work group to this extreme extent this late in
the deliberations on $GS1 Appendix BB 1s truly astounding and is not scientifically defensible.

1. Mermber Beach's guestion, which | presume was direcied to Mr. Allen and DCAS, was
why did NIGSH not calculate or model doses for the Bldg. § radiography room during the pericd
1952-1962 when Ra-226 sources were being used for NDT radiography in addition to the Qld
Betatron 24 Mev x-ray unit? This guestion went unanswered. Chairman Ziemer did not ask
DCAS to answer the Beach question. And Ms. Beach did not press for an answer. This happens
repeatedly during TBD-8000 WG meetings. The members talk past one another, guestions are
not answered or ignored by the chair, and decisions are therefore delayad or not made.

12. MNeither Member Munn nar Member Poston joined in the preceding discussion thread.

13. The petitioner's rejoinder to Ms. Beach is that the foregoing discussion was disjointed
and inconclusive, and was the opposite of ‘well done,” scientifically speaking.

14. The next two passages are factually incorrect. Layout men operated at both the Qld and
New Betatron huildings on the rail tracks iust outside the x-ray facilities on “rugh” or “hot”
castings that needed NDT ingpection immediately. This need prevailed throughout the covered
period at GSIthat is now Oct. 1, 1952, through June 30, 1966.

15. The last two passages show that Allen and DCAS and Anigstein and SC&A could not
even agree on what the layout man job entailed. Allen and NIOSH believes they laid out shots in
cantrasi to Bob Anigstein who states layout workers marked repairs but not shots. The
petitioners believe Layout men, who may nol all have been men (another unknown at GSI1), did
both shot layouts and repair marking. One can observe that no real attempt was made by the
Chair to resolve this central issue “on the spot.”
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Page 3 of 18

1. Allen admits the previous confusing discussion caused him to “lose his frain of thought”
about the differences between radiographers and non radiographers,

2. Co-petitioner McKeel strongly disagrees with Dr. Anigstein: In 2008 NIOSH and SC&A
computer models assigned a much higher external photon dose for Betatronfisotope operator
radiographers compared to Layout men, who were equated with all other plant workers. This
SC&A untrue comment is a good example of how the historical records gets distorted. The
petitioners believe all of the NIOEH Appendix BB and 2008 SC&4A dose assignments should
definitely have been reviewed with the full Board on December 11, 2012, during the SEC-GD105
deliberations. The same information should have been reviewed today at the 2/21/13 TBED-6000
work group meeting to finalize GSI dose assignments, which Board members had been led to
believe were "in place” by Mr. Allen before they voted on 12/11/12 Obviously, this was not true.

3. Allen's next two groups of statements listed below were not understandable for the most
part because they were so truncated and nat fully explained: '

{a) 10 mRem in control roam + MAX layout man {vs) SC&A

{b) > 10 mRem on film badge - Anigstein disagrees [McKeel: how and why?]

{c) | did not mention in this paper [McKeel: what was nof mentioned?]

{d) “Neutron daose falis into Layout man.” [McKeel: what could this possibly mean?|
There was no aclual neutron doses measured at GSI, all was computer models. What RBE was
assigned? Relative biologic effectiveness for neutrons may vary between 2 and 20 and must be
measured. GS| radiographer film badges from Landauer did not measure neutrons.

{e) Beta dose reran, etc. [McKeel: Completely clear what this means]

4, Dr. Anigstein prepared a PDF presentation that was projected in Cincinnati to those

around the table. Bob Barton operated the projector and changed the slides. However, neither
he nor Dr. Anigstein identified each and evary slide being discussed. The petitionar team was
e-mail the document, but McKeel had no way 1o view it while the WG discussion was ongoing.

5. Petitioners have submitted 5-6 worker affidavits that the "1853 object” in a phatograph
waorn on his belt by one GS1 worker is more likely a GSI identification {ID) badge rather than a
Landauer type film badge as Dr. Anigstein repeatedly puts into the record. We belicve this is
incorrect and does not prove there was a GSI film badge program in 1853, No fitm badge
records from this period have ever been recovered by NIOSH, the Board, or SC&A,

6. The SCA&A position was clearly stated that Layout men during the radium era should
have been assigned a dose of 12 to 15 REM/year, characterized by them as "good evidence.”
But DCAS did not accept this position.
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1. Dr. Anigstein is quoting a passage from the GS| AEC license application for two Co-60
sources. The licanse application was signed by - , VP and General Manager.

Dr. Anigstein’s statement is very important that “at Knoxvilie (the 12/71/12 fuli Board meeting
and final SEC vote) some Beoard members assumed everyone {(emphasis added) was
geing to get 15 REM dose, changed mind.” And, "Mode! not bounding.” John Mauro laterin
this WG meeting echoed the same sentiment that Board members had been misled into
believing the 15 REM dose would be assigned to all GS| workers. Based on the activities of this
meeting of the TBD-6000 WG on 2/21/13, the 15 REM dose will certainly not be assigned to
everyone. In fact, in opposition Jim Neton of DCAS pushed for a two or three lier dose
assignment protocol, where Layout men would get the highest assigned dose, radiographers
(isctope and Betatron) would get the middle level, and a brand new category, “office workers,”
would get the lowest dose assignments in a revised Appendix BB. Chairman Ziemer concurred.

2a. “pt 12 McKeel appeal, ..." are notes to self regarding a possible administrative appeal to
HHS if the Secretary upholds the denial of SEC-00105,

2h. Dan McKeel's prepared public comment te the WG, pages 4b- of 18 of this paper, were
read into the record and made orally following the SC&A Anigstein projected presentation.

3. Dr. Anigstein commented that the Layout man neutron dose is limiting to Betatron
workers. What he does nol state is the reverse was true in 2007-2008 when the Betatron
radiographers class of workers were assigned the highest external photon and neutron dose
compared to othar non workers and layout personnel. The definition of Layout man as a
surrogate changed between 2007/8 and 2012/3 beiween the way SC&A and NIOSH defined
and used the term. “Layout man” was used variably as a job class or for all other GS| non
radiographers. Again, it would have been helpful to have the exact naming conventions far non
radiograpbers in Appendix BB redefined af the 2/21/13 WG meeting,

4, Dr. Anigstein notes the NIOSH neutron dose in his 2/12/13 paper was 1/3 as much as
the SC&A dose. The table in related slide number 5, shows actual values as 0.148 rem NIOSH
compared to 0.46 rem for SC&A. Relative biologic effectiveness (RBE) values are not slated.

5. Dr. Anigstein again notes that SC&A could “never explain” NIOSH consultant Jack
Scheutz’'s measurement of 15 Rimin with the Betatron power OFF. The fact is, the SCEA
MCNPX and DCAS Attila computer transport codes did not confirm this effect. Therefare,
ilogically, both SC&A and NIOSH made the indefensible and hiased scientific decision to ignore
this established fact they could nat explain or model. The GSI| SEC petitioner team has provided
several references that clearly indicate particle accelerator heads, collimators, beam spreaders
and columns become chronically activated and posed a danger to personnel working around
them even in the off position. DCAS and SC&A chose to ignore these valid references.

6. Alt *facts™ SC&A cites were gleaned from one person at St. Louis Festing Laboratories.
There was no attempt at confirmation by DCAS/NIOSH. SC&A research was determinative.
Despite several urgings from the SEC petitioner’'s, neither organization obtained the AEC
licenses to confirm what NOT sources St. Louis Testing Laboratories actually possessed. The
license number was stated in NRC FOIA 2010-0012 obtained by Dan McKeel. The person who
testified the longest shot tock 180 hours and there were 10 shots in 6 months was not referring
to actual shot records, merely fram his memory of events that took place in 1963. The time
assumptions used o derive 41% Betatron ulilization and eccupancy values are contested.

-6-



Comment on McKeel TBO-5000 2/21/13 WG Meeting

Pages 4b-2 of 18

2a.
2b.

Ts.
Th.

Ba.
8h_

10.

11.

12.

13.

14,

Summary of Key McKeel Points in His Prepared 2/21/13 TBDGK WG Remarks

The G5i dose data in the AllenfOCAS and SCE&A papers needed 1o be available to the
full Board prior to its vote on SEC-00105 on 1211113,

Appendix BB open issues all need {o be resolved at the 2/21/13 work group mesting.
The GSI operational period start date has been changed to October 1, 1952.

The two papers in item #1 did not review the dose data used in APPENDIX BB for the
past 5.5 years ta complete mora than 85% of NIOSH dose reconstructions at G5
Those doses were remarkably different from doses in DCAS and SC&A 2013 papers.

Allen and DCAS made a factual error in stating that G3I claimants all received the
highest dose scenario in completed DRs. In fact, external photon doses for
radiographers exceeded doses for other workers by about 10-fald. Why the Betatron
doses declined so precipitously fram 2007/8 to 2012/13 was not adequately explained.
The film badge dose “normalization” pracess used by NIOSH also was unclear.

Allen and DCAS do not explain why NIOSH failed to model Ra-226 operator doses
within the Building 6 radiography room. Dr. Anigstein remarked about this on 2/29/13,

SCE&A erred in nat estimating Ra-226 doses outside the Bldg 8 radiography room
because, according to Dr, Anigstein, “we didn't accept that scenario.”

NIOSH/SCAA need to cite & source reference for their "AEC dose limits™ 1943-1962.
NIOSH/Allen erred in stating that having an SEC is a bad thing for GSI claimants.,
McKeel data proves otherwise (see Attachment A this document, PDF file).

A named radiography foreman testified Ra-226 was used “all over the plant.”
The two Feb. 2013 DCASISC&A papers did not address the inadequacy of TIB-76 to
madel uranium intakes during the GSI residual period with cyclical cleanup periods.

Doses were nol assigned for two GSI 250 Kvp x-ray units or the Ir-182 GS1 source.
E-mails were introduced that showed (a) NIOSH and the DFO prioritized sites for action
on their SECs based on “political heat”. and (b} Allen used the “throw them a bone

iechnique” {his terminciogy) to biunt criticism of NIOSH science by work groups.

Dose from the two St. Louis Testing Laboratories Co-60 and Ir-192 sources used at GSI
were not bounded separately as OCAS-1G-003 mandates they must be.

Who was the NCG film badge vendor? It was a mistake to base dose on a summary for
one part time radiographer. The 1953 belt ohject SC&A identified as a film badge was
more lkely a G5I 1D badge.

SC&A [Drs. Anigstein and Mauro) agreed that Board members were misled on 12/11/12

by DCAS/Alen implying that all GS1 workers would get 12-15 REMfyr under SEC-00105.

McKeel hoped all of the open Appendix BB issues would be resolved on Feb. 21. 2013,
-7-
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i There followed a back and forth between work graup members regarding the “control”
film badges -- what they were and what was thelr significance. Virtually zll of these arguments
had been presented and discussed thoroughly in previous work group meetings. This was a
waste of time that should have been spent deciding Appendix BB matrix issues on Feb. 21st.

2. Dr. Anigstein’s assertion that Layout man was nat on the railroad tracks at both Batatron
Buildings because one couldn't get the RR car in and out was refuted by worker affidavits during
2012 TBL-6000 WG meetings. Different rail transfer means were used for the two Betatrons.
This is an excellent example of hisiorical revisionism to fit a particular agency scientific position.

3 Someone, probably Dr. Ziemer according to MoKeel notes, comments that 12-16 (REM)
is & plausible upper bound 1953 through May 1962. Then why could this dose assignment not
be resolved and “set in stone” right then and there?

4, Dr. Anigstein comments his 2/21/13 PDF presentation is essentially the same as his
June 2012 presentation in Santa Fe to the full Board. That is an admission that old and
inaccurate data is being represented to the work group. Or alternatively, SC&A's position has
not changed significantly in 8 manths despite the two new February 2013 white papers.

5. Member Munn, in saying she is uncomfortable with regulatory limits, impeaches her
support of citing the identical regulatory limits to prove doses could be bound and voting to deny
SEC-00105 both in the work group on 11/28/12 and at the full Board final vote on 12/11/12.
Such reasoning is scientifically indefensible and is very claimant adverse. In this regard, neither
SC&A nor NIOSH have stated on the record where they oblained the AEC regulatory limits they
espouse and support. What are the original source documents?

6. Dr. Ziemer acknowledges that computer models are the only method available ta bound
doses during the Radium and Cobait eras. He doesn’t nole the absence of validating measured
data at GSI, the lack of bicassay data or air uranium samples, etc., the scientific paer review
community ardinarily demands of authors who publish a new computer data model.

7. Dr. Poston trivializes neutron dose by saying “if it were important.” GCAS-1G-003
mandates that all doses from all sources must be determined with sufficient accuracy. Thus,
bounding the several saurces of G3I neutron dosas are very imporiant,

Significantly, no discussion whatsoever took place about the facts that no measured
neutran data was available, resolving the 3-fold discrepancy between DCAS and SC3A
assigned neutron doses in the two Feb. 2013 papers, or what was the correct RBE (2 to 20).
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1.

Dr. Ziemer says “...aiready have,” "All post DR will include that -- can’t remember figure.”
Allen then filis in “65 hours” decided upon at the SC&A 10/2/07 outreach as a consensus
number of avarage hours worked per week” at GS1. NIOSH has promised this figure will

he used in Appendix BB, Rev 1, when it is finally released. Rev [} states 46 hours.

After a comfort break, site expert - . . comments the full Board needed
acourate dose information, including the data in the Allen & SC&A Feb. 2013 papers, at
their 12f11/12 meeting prior to the final SEC-00105 vote. “What was trying to be sold”
rafers o Dave Allen alleging eronecusly to the Board on 12111112, before the GSI SEC
final 9 to & vote to deny, that all workers would be assigned 12 to 15 REM total dose.

Dr. Ziemer states here that Layout man includes all other GSI workers than
radiographers.

© . _ notes a logical absurdity -- how could the Layout men, who never wore
badges, get the highest assigned dose? Dr. Anigstein agreed that “workers in finishing
bidgs. (all but the two Betatron bulldings) never wore badges.

Mr..  alsoreiterated: -~ .. . testimony that redium sources were used out
in the plant beyond the 8 Bldg. radiography room. Mr.,  :also noted that a radium
source was stelen from 10 building.

Bob Anigstein noted that SC&A disregarded Mr. .- - affidavit because it was
“inconsistent” with other workers. Dr. Anigstein did not elaborate in what way the
infarmation was inconsistent, ar whose information confiicted with his. For the record,
Dan McKeel was a NIOSH and Board silent observer to the joint SC&A and NIOSH
interview Dr. Anigstein referred to. Several added aspects of Mr.  information were
subsequently suppressed, including the fact that Ra-228 NDT shots outside the
radiography room were often left unattended and were not necessarily always roped off.



Comrment on MckKee! TBD-6000 2721113 WG Meeting

Page 7 of 18

1. Mr. hoted that doses were being assigned for nan monitored workers, He
stated that Layout men ocutside the Old Betatron building could actually receive three doses
simultaneously from the two Betatrons and an cutside Co-80 source such as the one St. Louis
Testing used. Dr. Anigstein noted this was implausible, could be exposed to one or the other
source but not to both. The two Betatran buildings were 300 feet apart and an 80 Ci Co-60 was
used outside of the New Betatron Bldg by StL Testing. Dr. Anigstein noted elsewhere the
McKeel photegraphed sign on the Qld Betatron Bldg that stated "Do Not Approach This Building
Within 100 Feet.” The petitioners thus conclude that multiple source simuitaneous exposures
were possible. These doses werent measured because outside waorkers were never badged.

2. Dr. Ziemer tried to refocus the discussion on the two mast recent DCAS and SC&A white
papers and the identification of differences and the nead “to close uncertainties.” Unfortunately,
he did not list those differences and uncertainties.

3 Dave Allen stated the time line was the main unresalved issue. This was an
aversimplification. No ane had yet finalized specific doses to be assigned that Dan McKeel had
heen able to detect.

4, Dr. Anigstein then disputed several of Dan MeKeel's kay points on pages 4b-e and he
stated he had rather strong objections to use of the woid "irresponsible” because Appendix BB
was before SC&A and NIOSH got film badge records. Dr. Anigstein referred to McKeel's garlier
remarks as “fofally reckiess " Interestingly, McKeel's prior remarks were primarily directed at
NIOSH's methodology since they and the Board both recommended denying SEC-00105, and
-because only NIOSH can revise Appendix BB.

5. Dr. Anigstein states SC&A does "not agree with NIOSH (film badge) dose normalization
methodology.” He didn't explain the basis for this statement on the record as Dan McKeel had
asked to be done.

6. Dr. Anigstein stated that baunding St. Louis Testing Ir-192 doses, for unexplained
reasons, "makes no difference.”

7 Dr. Anigstein believes Co-60 doses outside Bldg. 6 were somehow limited to 2 mR at the -
houndary that was roped off. There was testimony this boundary was ¢ften breached. Mr. Dell's
employment spanned bath the Radium and Co-60 eras in Bldg. 6 and he testified that shots
were often left unattended.

8 Dr. Anigstein thought it was natural that NCC as a consultant to G3I would institute their

own film badge program for 2 years {1862-63). Yet only a single NCC film badge report is
known to exist. Is a single badge sufficient to verify an entire NCC badge pragram? | think not.

9. NIOSH and SCR&A/WG agreed the "radium era” would extend from 1953 through 1962,
10. I could not understand or record the remarks by Members Munn, Posion and Ziemer.

11. Dave Alten indicaled that the revised Oct_1 through 12/31/1952 GSI covered pericd
would be recognized in Appendix BB Rev 1, but would not be added to SEC-00105 where the

covered peringd is established as 1/1/1953 through June 30, 1966,

- 10 -
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1.

10.

Dr. Neion and Dave Alten both acknowledged the exlended 10/1/52 to 12/31/52 GSI
covered period “will go into all DR.” They did not indicate when this change will occur.
Must Appendix BB be revised first? Dr. Ziemer added “We have agreement on that”

Dave Allen and SC&A then entered a colloquy on dose assigned to Layoul personnel in
the radium era. Considered were 3-12 REM = 3,573 REM median peint of fishpole for
the Ra-226 source. SC&A proposed 9-20 REM and Br. Anigstein brought forth 9.69
REM. Dave Allen said “convincing to some people, for sure. Records we don't have.
Made a couple of time. Made by Ripley started 19537

Dr. Ziemer added "never used limits -- the latter sets limits.”

Member Beach added ~9.6¢ REM 1952-1962 could be 5 1o 15 to 1955; 3 REM/yr post-
1953, McKeel regarded this recitation as obscure and indecisive. Was it a proposal? A
bit later, she stated "Go w12 and 15 agree with SC&A." The two statements conflict.
Dr. Ziemer asked "Need work group direction” a second time.

tMember Munn added a cryptic “No evidence for regulatory houndaries.”

Member Beach noted "evidence could be higher,” which | could nat fully understand.
Dr. Zeirmer's returned to distance along the radgium fish pole: "5 ftvs 4 ft.”

Dr. Neton offered a Solomonic compromise, a triangular 8-->12-->15 dose distribution,
used elsewhere by NIOSH, to resolve “different opinion 3; SC&A 9.7 He noted such a
distribution could be input into IREP. He added he didn't believe everyone should get
that (high a} limit.

Dr. Neton of MIGSH aiso alluded to *3.67" dose referred to “two radiographers”
prasumably sharing Ra-226 NDT duties in the Bldg. € radiography facility. This last point

was not clear. SC&A had favored twice that dose being assigned to a single Bldg. 6
radiographer. As far as | could tell, this difference was not resolved.
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1.

Different dose limits within the triangular distribution were proposed: Jiemer 5.4 mBEM,
SCE&A “tower limit not less than 9. (The value) 3 should not be included”
disagreeing with Neton/DCAS. Dr. Neton observed "don't know if we can flesh out the
details here.”

* McKeel comment: Once again, a final dose decision was put off and lefi in limbo.

Allen clarified a footnote {d) in one of four dosimetry tables in his 2/4/132 white paper.

Ted Katz inquired again whether Dr. Poston was on the lineg and got no answer.

There followed anather confusing discussion of various doses including 2.08 REM, a
new figure of unknown origin. Allen said “use SC&A figure™ but didn't clarify the number
he was referring to.

Dr. Anigstein tried to disavow his prior 25% occupancy number as “How well based |
don’t know, Not a strong number.” Noted the new value was lower than the old skyshine
number 0.72 x 3250 hrsfyr = 2.3 mRlyr or mRem/fyr. Stated “same dose everyone gets
assigned.” | could not quite follow this discussion as it was too truncated.

Dr. Anigstein mentioned that “Bob Barton locked at all claims (in the radium era, |
believe) with a POC less than 50% and found only one radiographer in the group of
1004 records (167 records was also mentioned). McKee| wants to know the primary
source for the Barton list of cases. This list should be requested under FACA and the
Board access policy, or via a FOIA requesl.

Allen importantly states: “There is no agreement aboul Betairon operators.” (added
emphasis)

Dr. Ziemer adds to the confusion by stating: “Can’t gef Befatron/radiographer--don't
know who did what. Rest of population, what is being proposed.”

-13 -
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1. This page continues the discussion of assigned doses for the radium era 1952-1962 to
GS1 worker classes whose activities are not clearly defined both inside and outside of
the Bldg. 6 radiography room.

2. Many different doses are mentioned by all partigs: NIOSH 1.3 based on 25% occupancy
{that Dr. Anigstein has previously disavowed) to "everybody else gets cutside the room.”
Dr. Ziemer asks regarding the 2.087 MCNP model, "What was the dose rate at the
door?”

3. Dr. Anigstein answers {from the SC&A& Qct. 2011 white paper on GS| portable radiation
sources, “8.56 mR/Ar, 30% duty cycle, 10 exposures/shiff.” ... "confirm by AEC." Co-
petitioner McKeel did not understand this last comment, because to his knowledge the
AEC didn't measure or estimate any GSI doses at any time at GSI.

4, Dr. Anigstein speaks for SC&A "We did nol model cutside because we thought that
scenario was implausible. He adds "2.087 is the assigned dose far everyone.”
» McKeel note: Yet there has been direct interview testimany hy GSI warker.
given to both SC&A and fo MIOSH, with McKee! as a sifenf observer, codified in a formal
SCR&A whife paper, "Report on Three Interviews...” that Radivm-226 NDT shots were
pften performed oufside the Bldg. 6 radiography room “throughout the plant.” Those
goses needed fo be bounded with sufficient accuracy and they have not yet been in ihe
petitioner's view.

3. Dr. Ziemer asks NK2SH to weigh in but receives no reply to my knowledge,

g. Member Munn states the 2,087 figure is "more claimant favorable than | expect real life
would be,” while avoiding saying directly that she agrees or disagrees with the 2.067
number.

7. Member Beach agrees with the 2.087 number.

8 DFO Ted Katz has to contact Member Poston, who replies ... very cfaimant favorable’

and notes “/ have another Class,” (He is a Professor at Texas A&M).

g Dr. Ziemer asks whether SC&A is "OK" with the 2 087 dose assignment and Or.
Anigstein replies, “No” adding “25% occupancy rate x 30% throw in 2 factors
= 7.5 rads through the door.”
» McKeel note: | have % and rads as the unit in my notes: the "%" must be a typo. Nole
the SC&A dose would be 3.5 times the NIOSH assigned dose.

10, John Mauro of SC&A adds: “Yes, gives me comfort." Then adds emphatically: “f
disagree with Bob (Anigstein). | applaud Neton triangular distribution, saying “he
should be in Congress.” (emphasis added)

11, Summary: Dan McKeel's conclusion by end of this page is “there is no agreement,” a
consensus has not been achieved, with SC&A's Robert Anigstein strongly dissenting
from the NIOSH and Board view (3C&A dose 3.5-fold higher than NIODSHMWG dose),
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11.

(cont’d...) and with Dr. Anigstein’s SC&A colleague and co-author of the 2/12/13 white
paper on G51 dose estimates, John Mauro, who is disagreeing on the record with Bob
Anigstein,

Page 12 of 18

1.

0.

11.

Member Munn notes (something unclear) is a “reasanable assertion.” She may be siding
with the Maurc view that Bob Anigstein is incarrect.

-adds the main Bldg. 6 finishing roam was heavily occupied. He explains

in response- to a previous question that a dose rate 1 meter from the wall was realistic,

and that in fact “Yes, people were working near the wall.” Note added by Dan
McKeel: Past transcripts worker affidavits show that around 300 pecple worked in close
proximity to the 6 Bldg. radiography rcom from 1953 through 1962 (the GSI radium era).

Dr. Anigstein notes the Bldy. 6 radiography room walls were 16-24 inches thick and filled
compared to the 2 1/8th inch sieel doar.

» McKeel note: What was nof mentioned was former GSI worker testimony that in the
1850s. before a saurce overexposure incident occurred, there was no door at all and
walls were one biock thick. The door was added as a resulf of the reportable incident.

Drs. Mauro and Anigstein then have a colloequy wherein the current discussion does not
involve the past discussion of a triangular dose distribution. Mauro notes “tatking about
the wrong thing..., didn't hear this,,,, give me a line. I apologize’

Dr. Ziemer then adds a cryptic comment that "fish pole is controlling for
radiographers and Belatron operators.” (That is, higher than, reverse of App-BB)

» McKeel comment: Dr. Ziemer perpeiuates the misinformation that Dave Allen and
DCASINIOSH provided to the full Board before they voted to deny GSl SEC-00103 on
12/11/12. The 2/21/13 WG discussion pertains only 1o Appendix BB that comes into play
for complete and partial individual dose reconstructions anly. As in Rev 0 of Appendix
BB (June 2007 version), radiographers include both isotape and Betatron operators, and
they receive a different dose level {~& REM/yr) compared to Layout men and all other
nen radiographer persanngl (0.72 REM#Ayr). The difference is that 2012/13 doses being
discussed here for inclusion in a future Rev 1 of Appendix BB, Betatron radiographers
will get assigned 10-fold lower doses by NIQSH compared to other workers.

Dr. Anigstein then notes SC8A October 2011 and NIOSH Jan 2012 white papers on
Betatrons and portable GSI radiation sources “2.08 is not supposed to be bounding.”

McKeel notes “Inconsistent. John Mauro now agrees with Bob Anigstein (in
opposition to the WG and NIOSH Allen and Neton).

Dr. Ziemer notes “l understand the triangular distribution apply(ies) to evervone.”

Allen responds, in part: Credible for layeut (McKeel note: missed the fast part of this
comment.) -- again the key issue of assigning a final dose is not concluded as it could
and should have been after this lengthy a discussion between all parties.

Note the WG chair and members and NIOSH had only addressed one McKeel comment
about the change in the start date of the GS| AEC operational period to 10/1/32.
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1.

Johin Maura explains why bis position on a GSI SEC for the first 10 years 1953-62 has
changed over time. He states he has been "struggling for 5 years about "non
radiographers in "off normal” conditions.” And further. “Very difficult to assign.. can
assign 12 to 15 plausible upper bound--refated fo SEC decision,” And further, “Jim
Neton strategy can have a hard time placing doses on individiuals. Assign
distribution to ALL claimants -- at time of parficufar claimant, you can't do this.
{add emphasis)

« McKeel comment: These very important sentiments should have been shared with the
Board before the SEC vote on Dec. 11, 2012, at the ABRWH Knoxville meeting. The
WG mission has now tumed to revising Appendix BB. The remarks about the triangular
distribution now supported by the WG and NIOSH are highly germane 1o individual DR
done using a future revision of Appendix BB.

« The SEC has been denied by both NIOSH and the full Board, with the concurrence of
the TBD-B000 WG and SC&A, and is now in the hands of NICSH/HRS for a final
decision. An administrative appeal after HHS reaches a final decision is the onty remedy
available to the petifioners 1o reverse this SEC denial. This work geoup is not able to
maodify its 11/28/12 vote to deny SEC-00105. The lone dissenter was Member Beach,
who voted for an SEC for the first ten years 1953-1962. The WG vote was 3 to 1 agalnst
this [imited SEC.

Br. Ziemer's comment "can we separate out who is a radiographer?” McKeel's answer is
“na.” The chairman's assumption that one can assign job categaries for all GS| workers
has not been substantiated by 5 years of NIGSH and DOL completed DRs. All GSI
compleled DRs to date except the original 4 (see PER-24) were done with the June
2007 13 page Rev 0 of Appendix BB usng 2 dose levels, i.e., Betatron and Cthers.

Dave Allen’s comment is incompletely captured and is thus not 100% interpretable. He
seems to be saying, in a very circuitous way, that if we (NIOSH/DOL) cannot carrectly
identify which individual workers are radiographers, then it may not be possible to assign
individual radiographers the highest doses.

- McKesl comment: Dave Affen on 12/11/12 indicated to the full Board that all GS!
radiographers and nor radfographers were assigned the highest duse scenario, a fact
we dispute under Appendix BB Rev ( based on personal experience reviewing
adfudicated GSI claims. Mr. Allent here retracts his incorrect assertion made to the
ABRWH before they voted on GSi SEC-00105.

There was a short break and again Dr. Poston did not answer the DFO's "are you
online?” query, This indicates that Member Poston missed major parts of the TBD-6000
WG deliberations on 2/21/13.

Dr. Ziemer again directly asked: "Can we distinguish radiographers v§ non
radiographers?” Then he added: "SEC differs frem DR -- assigned highest dose Betatron
or layout depending on the years. Appropriate to have a method for "two dose fevels DR,
nuctear vs. office workers. Hear from SC&A on this -- possible to estabfish who worked
where sources were"”

= McKeel comment: This is a very odd suggestion, to establish a third category of GSi
jobs called office workers. "Nuclear” is a new Class definition, and it is unctear who that
would include except that 97% were unmonitored and only 3%, classical radiographers,
were badged only between 1963 and June 1966 of the covered period and from July 1.
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Page 13 of 18 {continued...}
5. {continued...) Dr. Ziemer's remark, McKeel comment conciuded.

1984 to December 31, 1873, of the residual period when G3| ceased its corporate 1417
State Street, Granite City, IL, manufacturing operations of the Commonwealth Division.

« The “office worker” catenory has never before been contemplated on the recerd
at G&| by anyone including the TBD-8000 WG, the full Board, SCA&A, or RIOSH.
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1.

A discussion ensues between Dr. Ziemer, SC&A and NICSH about who should be
included in the new office worker category.

» McKeel comment: Tharz is no consensus reached, in fact, the issue becomes more
confused as the discussion progresses,

Dr. Neton's comment about DOE co-worker models didn't apply ta AWE GSI, and was
thus off-topic. McKeel did not understand why Neton’s comment about TBD-0000
supervisors and production “precedent” was germane. Heg is aorrect the difficult issue will
be to define who “works on alf sources at the piant outside of the production area.”

- McKeel comment: Taat will be impossible. Deceased Betafron operator John Terry
Dutko certified that most radicgraphers formerly heid non radiographer jobs at GSf
befare they hecome isotope or Betatran operators. A significard number of radiographers
fater tock non radiographer jobs at GS1. The CATI interviews cannot accurately depitt
these job transitions. There were well over a hundred job categories at GSI as was the
case al alf major steel companies.

This WG has extensively discussed previously that GSI employees such as inspectors,
clerks, and many non radipgraphers such as electricians worked inside and around the
Betatron facilities. No one at NICSH has defined a list of who these people were,

Dr. Anigstein menticns again an ad foc Bob Barton study of 100 plus radium era G5t
workers only one of whom was a radiographer.

- McKeel comment: This aciually attests to the fact that NIOSH and DOL, by their own
admission, cannot accurately distinguish with sufficient accuracy who held what jobs for
what years af particular buildings at GSI. The data is simply nol available.

Dr. Anigstein comments the Ziemer job categories differ from those NIOSH proposes.

Dr. Anigstein's assertion that Layout only applies to the New Betatron building has been
refuted by several former GSlworkers { ~ _athers). That s,
the Old Betatron building was serviced by rail and workers frequently laid oul shots
outside the building while waiting for the previous Betatron job to be completed.

Both Dr, Ziemer and SC&A expressed doubts that NIOSH could accurately identify job
categories and asked Dave Allen to clarify this point. Dave Allen's reply was difficult for
Dan McKeel to understand except that he was responding to the 10 year radium era. His
statement McKeel captured did not really make sense, specifically: "Guideline: In
general radiographers assigned to radicgraphic. Include inspectors, Quality
Controf. Cannot (missed portion)... Dose does not include incidents. If DR can
esfablish, assume survivar doesn’t know.”

« McKeel comments: The answer is incomplete and vague, Of course, radiographers
would be assigned to “radiographic,” a newly coined odd term | have never heard used
before at G5! or elsewhere. Perhaps the cfficial 212113 TBD-8000 WG transcript, that
has not been released as of 3813, will clarify this key paint. Mr. - second R did
include a new assignment of an extra 10 REM based on an incident where his pocket
"pencil” dosimeter “pinned” at 10 REM and he reported this incident to his supervisor, 30
Mr. Allen is mistaken in saying that "dose does not include incidents.” In at {east
one instance it did based on my own experience. | reviewed Mr. .« two DRs.
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Comment on McKeel TBD-G000 2/21/13 W& Meeting

Page 15 of 18

1.

Drs. Anigstein and Mauro then make their recommendation again but express itin a
guzhtative rather than the needed quantitative way. That is, what is the limiting dose?
The statement is: “Use limiting dose: good models. 1 FB record, “evidentiary.”

+ McKee! comment: This statement as captured by McKeal is not clear: My questions
are:

ta) What limit is being proposed? Is it 12 to 15 REM?

(b)Y What models are good, specifically? McKeel contends none of the SC&A
or NIOSH GS| computer models agree with one another between agencies
or aver time, and none are validated against real measured data.

{c) A single film badge record is not representative ar sufficient to bound dose
for an entire SEC class. This is an example of paor practice, and is the
opposite of "good evidence” that WG Member Beach previously referred to
on 11/28/12 as “flimsy” and Board Member Brad Clawson characterized on
12/11/13 as NIOSH having “no significant data” for the GS1 1953-62 period.

{d) What does the term "evidentiary” mean in this context? Clarity is obscured.

McKeel notes that at this point far inte the meeting allotted time, Appendix BB
matrix issues have not been addressed. Nor were they to be at this WG mesting.

Neton restates his view that a dose of 3 REM is “not appropriate” for *Administrative.”

He notes NIQSH assigns lower doses to admin personnel at ather sites "all the time.”

« McKeel comment. Then why wasn't this three tier approach used in App-BB Rev 07
NIOSH is obviously attempting to imil assigned doses to avoid the number of rewarks of
the 80% of denied GSI claims thal will be applied for when Appendix 88 Rev 1 newly
emerges some uncertain kime in the future. The next TBO-6000 W& meeling is 4/26713.

SC&A expresses doubts that adminfoffice workers can be accurately identified. Note
“there are no records.” Outcome of job assignment will be “very subjective.” Jobhn Mauro
notes 3 tiers usually at large DOE sites in conjunction with co-warker models with
sufficient job data to employ a 95th percentile approach to dose assignment.

John Mauro of SC&A states: “No film badge data troubled me at the beginning...”
"Not averse {o policy - haven't heard what that is.”

« McKesl comment. Landauer GS! film badge data applies to only 89 of 3000 workers in
one job category (Belalron/isolope radiographers) at GSI 1963-1968. There is zero FB
data cxcepl for 2 worker summaries for October 1, 1952 through October 1963 for any
G8! worker. This fact of monitoring data at GSI being absent for alf but 3 of 13 years at
GSf cannot be overemphasized. Al most, 3% of GSI were ever badged at alf.

Dr. Ziemer “did not talk about office workers” reference is unclear.

John Mauro makes the extremely important declaration that: "15 REM no one got if --
confidence that was why SEC was denied.”

+ McKeel comment: This is 2 foo lafe admission by Dr. Mauro thal Dave Allen’s
misteading inference that NIOSH would assign the 15 REM dose o everyone was
the major reason GSI SEC-00105 was denied. This ohservation is a great example of
“too liftle, too late.” The staterment had to be made before the Board voled 3 to 8 to
deny GSI SEC-00105 on December 11, 2012, at the Knoxville, TN, full ABRWH meeting.
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Comment an McKeel TBD-6000 2/29/13 WG Meeting

Page 16 of 18

1.

Ja.

3b.

John Mauro stated, again oply qualitatively and vaguely, that "careful modeling could be
bounded, did not exceed regulatory limits.”

« McKeel comment and questions: What models could bound what doses for what
workars? The allusion is to a totally unconfirmed GSI AEC license application by GSI top
management. No such film badge program or FB vendor or FB weekly/monthly data has
otherwise been proven t¢ have been in place. The 1953 belt *film badge” photo that
SC&A constantly alludes to has been identified in a group affidavit by GSI radingraphers
as probably, and more |ikely, being a GSI ID badge (identification badge womn by all
emplovees including management). SC&A keeps ignoring this on the record testimony.

Dr. Mauro states, "NDT mishandling is common,” a theme he echoes that was
expressed an 12/11/12 to the full Board by member Brad Clawson, who stated he had
been a NOT radiographer for 10 years. Mauro further argues for the 12-15 REM dose
that he says “captures my concern about mishandiing. Modef is reasonable upper
bound for radiographers, 15 limit only applies to badged workers...”

Or. Ziemer interrupted and cut off Dr. Maura, thereby suppressing the cbvious fact of the
dose disagreement with the Board/WG and NIOSH. In doing so, Dr. Ziemer admits the
dose i1ssue cannot be closed right now: “Can't close that part of the loop off right now.”

Dr. Ziemer then adds: “Charge NIQSH to bound office workers. How to distinguish in
OR? Disproves Dr. Ziemer's contention the WG cannot and does not task NIOSH.

» McKeel comment; This charge by the WG chair overrules SC&A who noted severe
difficufties with ideniifying office workers definitively. Dr. Zierner knows this will delay
getling to Appendix BE issues for many more months. The record suggests this a poorly
hidden agenda of the WG chairman. Backing this up is the fact the next TBD-6000 WG
mesling is not scheduled until 4/26/13.

Dave Allen counlers that NIOSH advocates "One bound far everyone, three group
increases errors.” This suggestion opposes Dr. Ziemer's “charge” (order) to NIOSH.

» McKeel comment: This pushback and the minimal support by other WG members on
the record proves that Dr. Ziemer is primarily pushing his own individual agenda in
adding a third office worker very low dose assignment category lo Appendix BE Rev. 1.

Thereafter are a series of very brief comments by NIOSH and SC&A going back and
farth including higher dose, other jobs can be confusing, triangular for placing the dose,

Allen states the important admission that NIOSH “never compared the Betatron and
Ra radiographers.”

« McKeel comment: This is & monumental admission af this point in the 4.5 year SEC
and 5.5 year Appendix BE defiberations by this WG after 15 meetings.

Neton again espouses 1 job category but is open to two: non-radiographers and
adminisfrative.

Mauro of SC&A is "cornfortable with cierk, only once or twice in plant/year.” McKeel has
interviewed several former clerks, one of whom managed the film badge exchanges with
Landauer. The other was promoted to a badged Betatron supervisor after being a non
badged clerk. | believe Maurg’s characterization of clerk axposures at GSl is incorrect..
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Comment on McKeal TBD-8000 2/21/13 WG Meetling

Page 16 of 18 (continued...)

8.

Mauro (continued...)

Mauro says he has "come to agree - haw NIOSH can bound”

« McKeel comment: Maura has come to agreement with NIOSH on what specific issue
or dose assignment or category or policy? Bound what, specifically? The statement is
unclear as captured in McKeel notes.

Neton of NIOSH here advocetes 2 categories. “If not,” he asks, "why use CATI?"

» McKeel summary comment: This discussion of job categories up to this poini
has been very disorganired and inconclusive with parfies constantly asking
questions that are not answered clearly and with no consensus being reached. It
s impossible thus far to tell anything that the Board members, NIOSH and SC&A
members of the WG have agreed to up to this point.

- McKeel fogtnote on the CATI: telephone interview given to all part B DR claimants by
QORAU. { have asked repeatedly (beginning at a 2006 NIOSH DR warkshop in Cincinnati)
exactly how CATI information is factored into AWE technical decuments apart from
being used in the individual DR program? It appears that CAT! dala is mined
intermittently but not thoraughly. Te my knowledge, there is no DCAS comprehensive
database that incorporates CATI information in specific fields. The main actual use of
CATI information is by dose reconstructors for individual claims.
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Commerit on McKeel TBD-6000 2/21113 WG Meeting

Page 17 of 18

1.

2.

The topic turns to dose assignments for Layout man in the cobal era.

SC&A dose 9.2 (REM/yr) and NIOSH dose 4.43 based on models using Excel Solver™
software to achieve 10 mRem/wk in control rcom. This is normalized to film hadges.

- SC&A states they "categorically disagree with thal.”

« McKeel comment. | do agree with SC8A that adiusting model parameters to relum a
desired result to match film badge readings is an inappropriate and not scentifically
defensible approach. NIQSH achieves a lower, less claimant favorable number, using
this badge normalization approach that SC&A objects to strenuously,

There follows an argument between Allen and SC&A regarding the two different types of
control film badges. The two parties disagree on how film hadges are read retated to the
actual reading and the background density freatment.

Dr. Ziemer comments on the different SC8A and NIOSH results and qguestions whether
they apply to Betatron or Laycut workers. The disagreement is not resolved.

Member Beach asks Dave Allen about the 1986 value 1/2 how does that affect 4 483
dose?"
» McKeel comment: The meaning and intent of this camment as captured is not clear.

Dr. Ziemer intercepted Member Beach's question and answered for Dave Allen, an
action he has taken repeatedly to control the discussion. He puts the onus on SC&A to
achieve a compromise, Dr. Ziemer assumes the inappropriaie role once more as NIOSH
advocate.

Member Beach reviews again the triangular distribution parameters: 15, 9 and &
versus 3 REM doses at the comers. McKael thought the main point of query was
whether the iower Iimit should be 3 or 5 REM. Again, there was no further resolution.

Dr. Ziemer then concluded the GSI portion by stating:

(a) “thent we need 10 go back to afl matrix issues” (|ast item page 17a of 18).

(k) "Did not go through the residual period -- agree it could be done. Inhalation Ur
agread on source term but not model."” {last discussion item page 17b of 18).

» McKeel comment: (a} Appendix BB matrix issues were supposed to be covered at the
2121113 TBD-8000 WG meeling {agenda item 1d). The WG also needed to raview the
two February 2013 white papers by NIOSH ana SCAA portions that dealt with the
residual period that spans 7/1/1966 through 12/31/1992. (b} "Agree it could be done” is
not an accurate statement -- where is that agreement in the record? Who agrees with
whom? The stading level of airborne uranium concentration at the start of the GSI
residual period has not been established. The appropriatenegss of using TIB-70 that has
been recently revised has been raised by the petitioners but has not yet been addressed
by the TBD-6000 WG. An exact method and final doses still must be determined for the
GS| residual pericd and the many businesses thal operated at the 1417 State Streat
location in Granite City, IL, at the “South Plant” complex between 7/1/86 and 12/31/92.
The petitioners were instrumental in discovering all of these other businesses and what
they did and placing this information into the Dacket 140 record and in the hands of the
TBD-6000 work group, NIOSH and SC&A. The G5! residual period needs more work.
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Comment on McKeel TBD-G000 2721112 WG Meeting

Pages 17b and 18 of 18

The discussion of agenda items 3, 4 and 3 -- Baker Brothers and Simonds Saw and
Steel and the March 12, 2013, WG presentation at Augusta, GA, consumed the final 30
minutes of the 2/21/13 WG meeting that adjourned shortly before 3:00 PM EST.

Attachment A
MckKeel Analysis of Compensation Comparing AWE Sites With And Without SECs

Attachment B
Mckeel G5 White Papers " GSI C.V." list from NIOSH Public Docket 140, Exhibit 5,
posted 10 DCAS website on 12118/12, paper filename: mckeell121412. pdf

Attachment C
Robert Anigstein SC&A PDF 8 slide presentation to the TBD-8000 work group 2/21/2013
(slides projected at the meeting in Cincinnati by Bok Barton; Dr. Anigstein by phone)

Respectfully submitled:
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EECICPA AWE COMPENSATION RATES, WITH & WITHOUT SECS, 1/8/2013 DOL STATIL

SITE (SEC YES/NO) B COV CASE B PAID CASE B % PAID DR TOTAL

GSI (NQ) 333 72 21.60% 288
CHAPMAN VALVE (NO) 154 46 29.90% 134
UNITED NUCLEAR {NQ) 102 46 45,10% 68
BLISS-LAUGHLIN (NO) 57 16 78.10% 49
ALLIS-CHALMERS (NO) 7 0 0.00% 4
WR GRACE (NO) 6 2 33.33% 4

| 26.24% |
DOW Madison (YES) 231 124 53.68% 182
BLOCKSON (YES) 175 129 73.71% 141
TEXAS CITY CHEM.(YES) 45 11 24.40% 25
BETHLEHEM STEEL (YES) 2116 1359 64.22% 1116
SIMONDS SAW (YES) 260 120 46.15% 208

[ s52.43% |

DR Paid last celumn: DR paid / DR compiete x100 =% DR paid
Chapman AWE has 16 pt E claims - why?

Dow 57 in SEC class paid

Blockson 32 in SEC class paid

Texas City Chemicals 9 in SEC class paid

Bethlehem Steel 158 in SEC class paid

Simonds Saw & Steel 24 in SEC class paid

CONCLUSIONS
1. AWE sites with SECs get paid twice as much under Part B as AWEs without SECs (refutes Alle
2. AWE sites with SECs have 50% more paymeants for DRs compared to AWE sites without SECs

Submitted by: Daniel W. Mckeel, Ir., MD, G511 SEC-00105 co-petitioner




STICS

DR COMPLETE DR PAID oo DR PAID
256 66 25.78%
131 46 38.02%
52 17 32.70%
42 15 35.71%

4 0 0.00%
4 1 25.00%
26.20%

124 42 33.87%
106 59 55.67%
14 2 14.29%;
929 470 50.59%
183 77 42.08%
39.30%

n 12/11/12 ABRWH testimony)
i (also refutes Allen 12/11/12)




Dragon, Karen E. (CDC/NIOSH/EID)

From: DanMcKeel

Sent: Friday, December 14, 2012 12:56 PM

To: Katz, Ted {CDC/NIGSH/ODY, melius@nysiiuna.org; NIOSH Docket Office {CDC)
Cc: danmckee

Subject: GSi McKeel info for ABRWH members not vating 1219112 & Docket 140
Attachments: MCKEEL_TocABRWH_9.14.12. pdf

Ted Kaiz, DFG
Dr. James Melius, Chairman, ABRWH
NIDSH Docket 140 (GS1}

Attachment: <MCKEEL_ToABRWH_9.14.42.pdf> 1 9 MB
Dear Ted and Dr. Melius,

Ted Katz, may | ask you 1o please ensure that all Board members, especially those who have not yet had an oppertunity
to vote an the GS1 SEC-00105 petition, receive the altached PDF cover lelter and the combined 7 Exhibits. The conlents
are my présentations 10 the full Board on 9/19/12 and 12/11/12, my testimony on 919112 (pages 39-53 of the transcript},
my 12111112 Public Commen, the external dose slide | mentioned 12/11/12 highlighling very disparate SC&4A and NIOSH
computer modeted doses for Betatron -vs- Layout workers in 2008 and 2012, and a list of my papers presented {o the
Board and TBR-6000 work group concerning GSI. | feel it is very important that lhe absent Board members on 12/ 1112
get this information right away, before they cast their final voles. Thank you.

NICSH Docket Office, may | please request you consider the atlached PDF fite to be posted on the DCAS website under
Docket 140 {GS!Y). Thank you.

Sincerely,
- Dan McKeel 12/14/12

Caniel W, McKeal, Jr., MD
G531 SEC-00105 Co-petitioner



Daniel W. McKeel, Jr., M.D.
(381 SEC-00105 co-petitioner

Documentation of McKeel Presentations
at the September and December 2012
ABRWH Meetings 86 & 87 and the
November 28, 2012, Meeting of
the TBD-6000 Work Group
--December 14, 2012--

The purpose of this assemblage of 7 Dan McKee! documents is to serve as reference
for those Board members who missed the GS| SEC-00105 83.13 petition vote by the full
Board on September 19, 2012, in Knexville, TN. These documents wili also be
submilted today to NIOSH Dockel 140 {General Steel Industries AWE site) for posting
on the DCAS website: www.cdc.govinioshfocas.
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The PDF files 01-07 co'rh-;irise the documents in the current 9.14,12 submission in the
attached file named; McKeel_GSI_9.14.12.pudf.




DAN MCKEEL LIST OF EXHIBITS 1.7 (December 14, 2012}

EXHIBIT 1 is Dan McKeel's verbal presenlation to the ABRWH about GS1 SEC-00105 on
12/11/112 when it met in Knoxviile, TN. This presentation was delivered jusi before the full Board
voted 7 aye and 6 nay with other members absent at the time of the final fult Board vote on
SEC-00105. The absent members, who include Drs. FPoston (work group member), DR. Lockey,
and Mike Gibson, may not get tc see an official ABRWH 12/11/12 meeting transcript before
they cast a final vote.

EXHIBIT 2 a PDF format slide presented 9/18/12 and 12/11/12 to the full Board that highlights
large differences in GSI extarnal dose assignments by SCAA and NIOSH computer models to
Betatron operators and other workers, including layout men, comparing 2008 with 2012 resulis.
This same slide results were also discussed in detall al the TBD-6000 work group meetings on
March 15 and 28, 2012, June 2012, 8/28/12 and 11/28/12.

EXHIBIT 3 is PDF fiie of Dan McKeel's protest letter read into the record by DFQ Ted Katz
when the GSI SEC co-petitioner resigned from active participation in the TBD-6000 work group
meeting held on 11/28/12. The lelter stales his reasons why he withdrew.

EXHIBIT 4 is a PDF file of Dan McKee!'s Public Comment made on the record immediately
following his presentation at the ABRWH 12/11/12 meeting in Knoxville, TN.

EXRIBIT 5 is a PDF bibliographic listing of 38 technical review and infermational papers aboul
G&I that Dan McKeel has crealed and delivered to the TBD-6000 work group and full ABRWH
between 2007 and 201 2. The active URL links and titles come directly from the DCAS website
listing for Docket 140 {(GS1).

EXHIBIT 6 s the Powerpoint {(PDF version} presentation made to the full ABRWH on
September 19, 2012, in Denver, Colorado,

EXHIBIT 7 is two POF versions of Dan McKeel's Board testimony on pages 33-53 of lhe 340
page ABRWH meeling court reporter transcript far 9/19/12. One version is formatied as is the
priginal transcript and comtains the first 5 pages of the transcript and the last two as well. The
second version is copy/pasted to produce a more compact new versicn with the exacl same
content. The reader may prefer whichever versicn is mere comfortable for them to read.

Respectfuiiy submlned
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McKeel

EXHIBIT 1

GSI| SEC-105 talk to
ABRWH in Knoxville

12-11-2012



Daniel W. McKeel, Jr. TALK
12/11112 ABRWH KNOXVILLE, TN
--GS1 SEC-00105 PRESENTATION --

[1] Good afternoon - Dr. Melius has again restricted me to a 10 minute presentation
to highlight the 38 white papers of mine | have sent 1o the TBD-6000 work group and
Board between 2007 and 2011. The 38 papers total 53% pages. | must rely on the

Board having read these papers, only some of which were discussed in any detail in
work group meetings. Ofien the WG chair simply acknowledged receipt with no further
discussion of the contents. Numerous McKeel GS) Public Comments also have been
added to the written record.

[2] At the September 2012 Board meeting in Denver | presented SLIDES showing
that only six important pieces of real measured external or internal menitoring data have
“been identified for the GSI lliinois site, as follows:
« A series of 1958-66 AEC MCW purchase orders to do Betatron NDT x-ray
work. No P.O's have yet been discovared for the 1853-eariy 1958 period;
« A 1862 NCC limited radiclegic survey of the 2 Co-8C sources in building 6;
« A 1868 radiologic survey by GSI personnel of the New Betatron building
with a larger Co-60 gamma source;
- Two 1962 and 1963 NCC radiation film badge reports from two workers;
+ 89 GSI radiographer Landauer film badge reports 1963-19€6. These data
represent only 3% of the total annual work force of about 3,000 workers,
and they are all males doing a single job out of hundrads at the plant (10%
of the GS| workforce was estimated o be female),
+ Uranium dust concentrations were measured in and around a small industrial
vacuum in 1882 in the CGld Betatron facility during the DOE/FUSRAP uranium
cleanup {hat closed the residual period;

[3] ALL of the other monitoring data at GSl is either surrogate or modeled using

MOCNPX. NIOSH and SC&A have no Betatron x-ray data, surrogate cr measured, from

-1-



any site, to validate their computer model results. These key data seem not to exist. G3!
1S an absolutely unique site in this regard.

4] A slide we showed in September showed very disparate SC&A and NIOSH
computer modeling resulis over ime, comparing 2008 with 2012 data, and between the
two entities. Model agreement ranges between 2-fold and 12-fold between entities with
some ¢concerning ratio reversals. The peer review literature standard for validating
camputer models is that agreement with real measured data should be £ 10 to 20
percent, not 200 percent.

[S] The SC&A revised GSI SEC-00105 issues matrix | received was dated
November 30, 2012, two days after the TBD-6000 work group met. Another GS| SEC
matrix version dated Dec. 5th has been posted for this meeting. Those matrices have
not been discussed by Dr. Ziemer's work group.

+ I now address the November 28, 2012, TBD-6000 work group meeting draft
transcript that DFQ Ted Kafz provided to me last Friday. My two GS! petitioner
colleagues, and carried the ball at the Nov. 28 meeting
for reasons | made clear in a protest letter Ted Katz read into the record and then
circufated to all of you. Today, | stand by every word in that letter. The GS!

claimants have heen treated very unfairly by the TBD-6000 work group.

[6] The SC&A August 2012 analysis of Allen's 3 NIOSH AWE surrogate sites failed

to meet 4 of & Board surrogate data criteria. However, by some magical reasoning that

haffles the GSI petitioners, on Nov 28, 2012, SC&A had reversed positions completely,

so that by now & of the 7 Allen-DCAS sites satisfied ALL 5 Board surrogate data criteria,
I strongly support the SC&A August analysis for the following reasons:

« The Allen surrogate sites are not comparable to GSI uranium operations or the forms

of uranium used. To be specific:



a) G35l used only Mallinckrodt ingots, uncropped dingots, “betatron slices,” and
some billets. The surrogate Allen-N[OSH sites used uranium dingots, billets, derbies
and slugs but no ingots or betatron slices.

b} The surrogate sites did not perform 24-25 Mev Betatron x-ray radiography on
their uranium. That is why the AEC was actively collaborating with GSI in 1852 to
imporve x-ray images soon after the first Betatron was put into operation in January
1952.

c) The DCAS surrogate sites have not been "stringently justified.” Allen admits

this, saying he will do the justification in a revised Appendix BB at some undefined time
in the future. This_is not acceptabie: NIOSH needs to be able to demonstrate stringent
justification today, before this full Board vetes on GS1 SEC-00105.

[7]1  Six GS! SEC issues were moved to the Appendix BB issues matrix as was
mentioned at the 11/28 WG meeting. Those issues were deliberately left open {o be
resolved and closed later in 2013, This was a poor decision, because they were still

SEC issues that needed to be resclved prior to the final recommendation,

[Ba] There is zero monitoring of uranium air intakes or urine uranium bioassays,
or of GSI external Beta and Neutron doses, for any GSl site worker 1952-1993.
SC&A and NIOSH admit this fact.

{8b] The only film badge data for GS1is for radiographers 1963-73. The Landauer
GSI film badges onfy read photons. Radiographers only wore their badges parl time.
87% of the GS! work force of 3,000 covered in the SEC-105 class were never badged.
They should have been because Belatron-activated castings were all over tne plant,

[8] TIB-70 surrogate data is not appropriate for modeling GSI residual period
uranium intakes. The TiB is based on a known start value that steadily declines. At GSI
there were periodic uranium dust resuspension cycles due o power washing both

Betaltron buildings, renovation construction at the New Betatron faciity, and new



operations within Buildings 6 through 10, All this was presented and agreed to by all
parties at the 8/28/12 TBD-6000 WG meeling. TI18-70 does net mode] this scenaric,

.[10] Petitioners have submiited three DOE documents that prove GSI Belatron AEC-
MCW operations were underway during November and December 1952, Those
dotuments hiave been available since 1998 in the ORO RHTG unclassified database,
and on the FUSRAP website as I11..28-5, and as an ORAU data capture dated April 4-8,
2011. We circulaled the key information to the Board, work group, SC&A, NIOSH, and
DOE on Oct. 18th and to DOL on December S5th and 10. The 1852 GS! betatron AEC
coliaboration data should have resulted in changing the GS1 operational period start

date from Jan. 1, 1953, to Nov. 1, 1952, long age. We hope that will be done soon.

{11] Member Beach on 11/28/12 offered a motion to recommend approving a GSI

SEC for 1953-82. Thal motion died because there was no second by the othey three
WG members. Dr. Ziemer's stide presentation for today omitted that important fact.

in closing, The TBD-8000 work group, NIOSH and SC&A have had 5+ years since
June 2007 to fully resolve all Appendix BB Rev 0 issues. The SEC-105 deliberations
have taken 4+ years lo come to this point. The petitioners, “the fifth vote™ in this drama,
fram the outset have recommended this Board APPROVE an SEC for GS| from 1953 to
1993. We urge the Board to do the right thing and cast this approval vote today.

- verbal run through #1 ~10 minutes 8:57 0 9:.07 CST
- text edits. ..

- verbal run through #2: 11 minutes

- re-edit taxt to shave 1 minute

- verbal run through #3: ne time left..
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EXHIBIT 2

GSI SEC-105 talk to
ABRWH in Knoxuville:

Slide comparing SC&A
with NIOSH Modeled
External Betatron &

Layout Worker Doses
2008 vs 2012
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2008 & 2012 Models Disagree

COMPUTER MODELED ANNUAL PHOTON DOSE
DURING GS{ COVERED PERIOD 1953-1866 {Rem/YR}

DATA 2008 2012
SOURCE BETATRON BETATRON
1.0-6.3 {(App BB)
NIOSH ND? (SEC ER) 0.2-.62 var.
SC&A mcnpx 12.4-13.6 1.35

2007-2008
DATA SOURCE OTHERS 2012 LAYOUT

1.73 (App BB}
NIOSH 0.417 {note 1] 1.02-2.03

SC&A menpx [see note 2j 9.20
Note 1: Annual dose assigned to only 1 of 3 non-Betatron worker
axposure scenarios in SEC-00105 SEC evaliation report.

Note 2: SCE&A review of Appendix BB, 4/21/08 Betatron doses
bounded layout men and Co-60 operators which in turn bounded
chainmen and all other workers. No actual values given for this
large subset of the GSI work force.

3 ND = not done; no annual dose values given in SEC ER
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General Steel Industries SEC-00105 Co-petitioner
Daniel W. McKeel, Jr., M.D.
Letter to the TBD-6000 Work Group

November 28, 20172
To members of the TBD-6000 work group and staff of the ABRWH,

I am today resigning by this letier, in protest, from active participation in the further
deliberations of the ABRWH TBD-6000 work group concerning GS1 Appendix BB and SEC-
{0103. I have become persuaded that a majority of this work group, together with the DCAS and
SC&A representatives, have exhibited a longstanding persisient personal bias against adequately
evaluating the many substantial scientific contributions made to the ABRWH since 2005 by
myself, other GSI site experts, and the GSI petitioner team. In particular, GS1 ¢laimants have
been denied statutory due process under EEOICPA 2000 by not having Appendix BB to Battelle
TBD-6000 revised in a timely and factually accurate manner since it was released in June 2007.

McKeel personal contributions have included: (a) in 2006, being the first person to aler
the ABRWH, DCAS and SC&A to the existence of Landauer film badges for a imited number
of GS1 radiographers 1963-1973; (b) to clearly define all of the radiation source terms at GSI in
conformance with DCAS directive QCAS-1G-003, via NRC FOIA 2010-0012, of 1,1016 pages
of AEC by-product iicense material for GSI; and (¢) most recently, via DOE ORO FOIA 2013-
00013, I have shown that during Navember and December 1952 an active collaboration was
ongoing among MCW, AEC Qak Ridge Office (ORO}, and GSI personnel in developing
Betatron radiography uranium imaging techniques that were applied to thin slices of MCW
ingots. A special uranium shield fabricated at MCW was used to conlain scattered radiation
fields from the 24 Mev Betatron x-ray beam. The stated purpose was 10 provide higher quality
x-ray images of AEC/MCW uranium producss.

Furthermore, DCAS/NIOSH and SC&A and certain Board members have chosen 19
ignore a large fraction of the ahove and other numerous factual contributions, as oral and written
comments and papers, by the petitioner/site expert and GSI worker/claimant team as reflected in
the transcripts of TBD-6000 work group and ABRWH full Board meetings. Varions HHS FOIA
and DCAS personnel have made accessing crucial GSI SRDB documents especially difficult.
For example, obtaining a single copy of Harris-Kingsley 1958 from the COC/ATSDR FOIA
Office toock over two and a half months. Many of my e-mail requests to the TBD-6000 work
group chairman go unanswered by him, except through a surrogate, the DFQ or NIOSH SEC
Counselor, neither of whom are the Board or work group secretary pér se.

Finally, I am persuaded that, for GSI at least, the SC& A evaluation team has switched
from strongly recommending a GS1 SEC for the first 10 years in October 2010, 1o its present
position in supporting & denial of SEC-00105. SC&A is no longer acting as an effective
oversight agent for the Board, at least in the case of GS1L Rather, it and the work group chair
have become stalwart scientific allies and collaboraters with DCAS. The SC&A review paper
released 10 me on November 26, 2012, at 12:30 p,m, is a prime example of the close
collaboration between SC&A and DCAS. Whereas in their August 2012 paper SC&A found that
use of a uranivm slug facility in TBD-6000 failed to pass the S Board surrogate data criteria, now
SC&A finds that David Allen’s slug facitities meet 2l Board surrogate data criteria. Four Allen
Aug/Nov 2012 white paper AWE sites have only 14 claims and 13 dose reconstructions between
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them and no one has been compensated. Those AWE sites and the Weldon Spring DOE site are
judged by SC&A and DCAS to be “stringently justified” as beinp comparable to GSI. This is

ientifically ludicrous and offensive! It is definitely scientifically indefensible in my opinion.

Also, the authors of the November 25, 2012, SC&A review of Allen [ 1/6/12, continug to

insist that uranium ingots and dingots sent from MCW te GSY had only a few uranium oxide
flakes on their pure uranium surfaces that were easily rubbed off, The petitioners and site experts
have proven beyond 2 reasonable doubt, using technical publicaticns and photographs, that
MCW-Destrehan Street and Weldon Spring site uranium dingots of the type sent 1o GSI for NDT
radiography were rough surfaced and taller than they were wide before cropping. SCE&A ignores
the proven fact that the adherent magnesium-fluoride siag or crust ¢f MCW uranium ingots and
dingots sent to GSI 1953-1966 contained radicactive daughter products of uranium and Betatren
activation products. The DCAS term “cold uranium” is inappropriate. SC& A and DCAS
continue ta ignore the well substantiated fact that GS1 NDT Betatron radiography defined the
interface between pure MCW uranium and the tightly adherent crust. Detecting structural flaws
competed with this prime MCW/AEC directive. Objective science has been abandoned to the
detriment of GST claimants. Plzase refer to NIOSH Docket 140 for more documentation of
statements In this letter.

Thank you for this added opportunity to set the record straight.

Reference: OCAS-1G-003, Rev G, 11/05/2007, 11 pages, title: “Radiation Exposures Covered for
Dose Reconstructions under Part B of the Energy Employees Occupational liness
Compensation Program Act” (Approval: James W Neton, Concurrence: LT Eliiott)

Sincerely,
Do L

L
PR ]
R P

Daniel W. McKee!, Ir., M.D. 11727412
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DM_FPublComment_12.11.12.rf

PUBLIC COMMENT — DAN MCRKEEL
-— 12/11/12 —
Good afternoon again,
I want to respond to several points just made in the
G51 SEC session that I feel need to be corrected

immediately and put on the record.

[1] David Allen and DCAS5’ suggestion that recommending an
SEC for the early years 1953-62 might actually be a BAD
THTNG and be “Yclaimant unfavorable,” was the way he put it,
is misleading to GSI and other claimants. Larry Elliott,
former DCAS director told me the same tall tale way back in
2005. Bince then I have checked cut this proposition that
seemed incredikle to me at the time and it certainly has
turned out to be “not true” in practice.

Compare EEQICPA compensation history for the GSI and
Dow IL “sister sites” right next to one another. GSI has
twice as many claims, cases, and DR completed, yet the
total Part B compensation amounts are 310 milliont+ dollars
at GSI with no SEC and a far longer covered period,
compared to 5317+ million dollars at Dow with a 1957-80 SEC.
I have had it confirmed by many cobservers that SEC sites deo
far better compensation-wise despite the 22 SEC cancer
restrictions.

And Mr. allen speculated on the types of cancers GSI

claimants might have, a fact that he doesn't really know.

2. David Allen’s answers to member Richardson's questions
about non-radiographers being assigned higqher doses that
Betatron doses was not accurate or complete. In 2012 the

SC&A assigned dose for GSI “layout men,” a term Allen did



not use once, was 9.2 REM/vyear compared to 0.7 REM per year
for Betatron operators. In 2008, 5CsA's assigned doses for
Betatron pperators in the SEC ER were 10-fold higher than

for other GSI workers. I have shown these comparative data

to the Board in September.

3, Mr, Allen repeatedly referred to NIOSH always
using the scenario that gave the highest assigned dose in
their dose reconstructions. This is simply NOT TRUE based
on GSI DRs I have seen. The non-radiographers often get the
lower of two doses Appendix BB specifies. Everyone is NOT

assigned the Betatron operator dose,

4. David Allen has replied by an e-mail I have seen
to a GSI Docket 140 contributor, who I won‘t name because
it will be redacted from the transcript, that the future
Rev 1 revision of Appendix BB will result in lower assigned
total dose for many c¢laimants, so there won‘t be that many
reppened denied claims that will be reworked and approved
for compensation. Allen‘s reason: NIOSH will be doing far
more “best estimate DRs in APPENDIX BB.”

There are many other points I would like to have added
to or to have rebutted, however I will reserve those for a
later time.

My final comment is, it is a shame that GSI claimants
have to wait perhaps weeks to learn the outcome of today’'s
final vote. My question to Mr. Katz and the Board that
maybe they can answer now, is how will G8I claimants be
informed of the Beard‘s final SEC-00105 decisien? I want
to sincerely thank all members who did do the right thing

and vote NO to NIOSH's ill conceived recommendation to deny



GST an SEC today.
Thank you. == Dan McKeel 12/11/12

NOTE: Chairman Melius responded to Dan McKeel the *public

process” would have to take place before claimants could be
notified of the final vote tally on the GSI SEC. The
glaimants may not, or adﬁittedly will not be able to learn
about the final SEC-00105 vote until the next Advisory
Board meeting “next year,” no date mentioned. I was the
only person in the ABRWH venue hotel room or on the phone

to make a Public Comment this day.
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Daniel W, McKeel GS1 SEC co-petitioner bibliography 12/8/12

Daniel W. McKeel, Jr., M.D.

BIBLIOGRAPHY OF MCKEEL PAPERS
Submitted to the ABRWH

General Steel Industries {GSI})
NIOSH Docket 140

Comments Received;

e Commients from Danied W, MeKeel, Jr, MDD rerarding GS) belatron t2sling
(November 13, 2012)
o PDF 2 B (13 pagas)

a Commenls from Dantel W, MeKeel 1 MO, regarding MO SHBCAS; Evatuation of
ACditional Alr Samete Data Anplicable 1o GSH
{Nevember 10, 2012)
4. PDF 4 M8 (20 pages)

- Addendim 1
(November 10, 2012}
5= PDF § MB (4 pages)

Addenduin 2
{November 26, 2012)
3. PDF 6 MB {9 pages)

« Compents from Danigl ) recarding his presentalior
Septerber 19, 2012, Advisory 8oard meeting
(September 21, 2012)
1. POF 3 12 (34 pages)

¢ Co-Peliioner Daniel W MeKeel Jr., (D Presentalion: Goenecal Sieel Induslpas SEC
Pettion 1G5
(Seplember 18, 2012)
s POF 437 KB (7 pases)

s Anaotated frangcdbed notes submitted by Dagigd W, MeReal, Jr. 8.0, from the August
28, 2012, Meeting of lha Advisory Board's Worl Group on TBD-60:00
(September 2. 2012)
L, PDF 897 KE {43 pegaes)

» Comments from Danie] W MeKes} Jr., M.0. regarding PO SH: Use of Surrcgate Dala
AL GSI Response Io SCAA Reviewy Dated July 16, 2612
{August 26, 2013)
4, POF4MB (16 pages)

Addendum
{August 26, 2012)
.. PDF 1 MS (6 pages)



Daniel W, McKeel -ESI SEC co-petitioner bibliography 12/8/12

e Commentis [rom Daniel W, Lickesl Jr,, MO, regarding the peenda for the Augys: 28,
Jeoting of the Ady) ard's Work Groug on TB0O 6000
{August 21, 2012)
4, POF 54 K8 (3 pages)

s {om from Danipl W

7 {gr the Calculatio oirn'mlnlcsat ]|
(August 5, 2012}
2. PDF 048 {28 pages)

» ts from Daniel W, Met cettarding nergl Sieel indusig
Snecial Exposure Cohgn Pelition.00505
{July 26, 2012)

. PDF 589 K8 (14 pages)

Jon anial W, McKeel Jr, M0, regacding the Genegat Stee! Indusliies
Special Exposure Cohord Patition-00105

(July 10, 20442

L. PDF 7 MB (24 pages)

» Commenls from Dantel W, MeKeel, Jr, M.D. on David Allen DCAS Memo Dated June £
2012 to the TBD-6000 Werk Group of the ABRWH in Response to the SC&A
Discyssion Paper Updafe gn GSI Intake Dosés
{Juna 13, 2012)

... PDF 432 KB (G pages)

+ Commenls from Capiel W, Mckeel Jr . M.D. on SC&A Discussion Pape: dated 73012
titled "Update ol "Reviev o "Si ofi r Atomic Weappng Empfoyers That Worked
i nd_Thorium Metals - dix BB: General Steod | des” Battefle- TR -
6000, Anoeadix BB " Qccupational Internal Dose
(June 2. 2012)
. POF 7 MB {26 pages)

= Coammienis from Danial W, MceKeel Jr., MO, on SC&A Discussion Paper daled S630/12
tilled "Undate of * iew of 'Site Proliles for Atorni ons Emptoyers That Wor

Uranium and Thorium detals - Appendix BR: General Steel Indusires” iele-TBD-
6000, Appendix BB " Occupational Internal Dose

{June 1, 2012}

. POF 7 MB (26 pagaes}



Daniel W, McKeel G5 SEC co-peritioner bibliography 12/8/12

commenis he pade héwccn 22813 anrl 3f?8f1 2 he nosted o Dccm 140 and senur:a

tha fevisor
(May 21, 2012)
it. PDF 3 MB {4 pages) .

» Aftachmeni 1: Crtigue of fthe MIOSH January 2012 Wihile Pagsr "Dosa Estimatas
For Beialron Opgrplions”
4., PDF 7 MB (31 pages)

it.. PDF 8 MB {36 pages)

« Altachment 3: Corrocted Congrete Activalion lsojopes. SEC (ssues 5 and 6 From
the David Alien tgt "Paih Fopvard for G
it POF 4 MB (6 pages)

+ Abachment 4; Memo - E-matl frons . ' L ___'| 1o DWW 322/12 RE: MENDPx

gode
<., PDF 858 KB (4 pages)

Allen ,5dgj§nggm 3 tg his Jggugg 2012 Betatron Qgg[atlogg Yhite F‘gner {v;a £
mail)

3. PDF 9 MB (14 pages) |

« Attachment 6: Danipl ieKeel GSI Co-Pelitioner Comments, Pact 2: David Allen
January 2012 Betatron White Pager, ADDENDUM 2- New Betalron Scenatio For
Worker E ures; Inlerpretation of McKeel-Landauer Proaram 20
(GSi} Film Badge Dala {pMacch 25, 2012) by Daniel W, McKeel, Jr,
. POF 8 M8 {12 pages)

- Alfac 7 ifioner mests on MIOSH Allen Augqust 2091 and

January 2 ath Forwar, GSI Whits Papers and Addenda to Them
k. POF 4 MB {7 pages)

« Allachment 8: E-mail from Dan McKesl to Ted Katz - Request to distribute TBD.

BOOO work croun information to full Board
4. PDF 2 MB (3 pages)




Daniel W, HcKeE! GS| SEC co-petitioner bibliography 12/8712

.+ Dockel 140 {GS1) Sutunission lroit Daniel W, MoKeel, Jr., M.D . stesentation te tho
Advisory Board's ¥Wark Group o0 TBD 6000 on Mareh 356, 2012

(March 17, 2012)
1. PDF 5.3 418 {29 pages)

v Dockot 140 (GSN Suhmissien [rom Donfel W Melaed 1= W0
{March 11, 2012)
A. POF 82 KB (% page)

Oockel 140 Generg! Sieal indusiries: Addend
A POF 4.8 MB {37 pages})

] cket 14 S1) Subxmigsion It nigl W oeKeeol Jr 00D regarding the NS
Jonuary 2012 White Pagse "l Esli « For Belatr peratiops”

{February 27, 2012)
& PDF 2 WB {1 paga)

ABachment: Critique of thg NIQSH Janpary 2012 While Paper "Dose Estimates Cor
Belalren Operations®
4. PDF 4.2 MB {24 pages}

» Comments from Kent Wall, i yvemper 2. 2011, Advisory Board's
Work Groun Meeling on TBD 8800
{November 4, 2011)
L. PDF 1 MB (2 pages)

» Comments from Daniel W nanow General Sleel |ndusiiies relaled
1978 repgort: OSHA Requlates Betalr gjg & Acceleralors
{Seplember &, 2011)
. PDF €7 KB {6 pages)

- Comreats from Danfel W, MeKeel Jr. MO, on the General Sieel Industries SEC
Batilipn {MIOSH SEC-GG103)

(July 22, 2011)
¢. PDF 203 K8 {4 pagos)

« Copmments from Daniel W, Mekesl Jr, MO, on lhe ngera‘ Sieel Induziries SEC
Pelition (NIOSH SEC-001065)
(March 12, 2011}
it PDF 3.5 MB {19 pages)

» Comments from Danlel W, McKeel, Jr, 0.0, onihe Gencral Stee! Industdes SEC
Petition (NIOSH SEC-00105}
(February 7, 2011)
it PDF 2.7 M8 (4 pagas)

« Comiments from Qaniel W. MeKael, Jr., M.D.. on the Genera! Steed lndustres SEC
Patitron (INIOSH SEC-00105)
{Aprit 28, 2010)
ik PDF 163 KB (3 pages}



Daniel W. McKeel GSI SEC co-petitioner bibliography 12/8/12

« Commens irom Qaniel W, Rerenl o MO oo the Geanin) Stes! Indusiries SEC

Pelition {(MIOSH SEC-00106)
(December 12, 2009)

& PDF 71B {10 pages]

Nate: The docurments mentioned in the above comment can be viewed on the 4.5,

puciear Requlatory Commigsing Web site,
Exiernat Link: hilp:fadamsvrebsearah? nre govidmws/VewDocBy
Accessipnasp?AccessionNuimborsMLORAS 10837

= Comments on the Site Profile for Alomic Weapons Employers that Worked Uranium and

Thorium Metals docurment, Appendix BB -- General Steel Industries

NIQSH of Anpendix BS to Botlefle TRD-6000 {or the Sene
Indusiries STC AWE Sita

e PDF 1.1 W8 (23 pages)

MIOSH written rg to "Critigue Lo NIOSH of Al
6000 for ths General Steel industrias SEC AWE Site®
L. POF 4143 (%3 pages)

i Datiellz TBD-

= Comment agd Reply Re: Aopendix BB to Battelfle TBG-G0G0 Ior the General Steel

Industries Site. Subemifipd to QCAS and jis Direc{or Larry Eil'olt, 5 2 public

commant to lhe Jubs 17-18, 2007, ABR

ino and 2s a mbhc dockal

commenl te the Anpendic BS (or posting on the QCAS Web site
b PDF 1.1 ME {23 pages)

_JID&H writien response o "Co

for the General Stael

gus b

mytted to OCAS angd s

;re dQ.LléLLE ligtt, as a public comment io 11; fy 17-10 2007 ABRW
meeling aagd 85 2 gublic doekel commaent to the Appendix BB for nosting on the
OCAS Web site "

&, PDF 1.2 WB (13 pages)

The first "Critique to NIOSH of Appendix EB to Battelle TBD-6000 for the
General Steel Industries SEC AWE Site” document was contributed by G5 SEC-
001035 co-petitioner Daniel W. McKeel, Jr. It incorporates remarks made as an
ABRWH general meeting PUBLIC COMMENT. The written response by NIOSH was
the first and last written response that NIOSH ever made to any of the Dan McKeel
white papers that followed and are listed above in this bibliographic compilation.
The other 3 documents were from® - -

am——

- GSI site expert and from NIOSH.

Summary of McKeel Submissions [total papers = 30 + 8 attached papers)

Bibliography Pg. No. of Papers Total pages/ Page | Papers by Years
1 S 2012 all
2 7 2012 all
3 1 + B attachments 2012 all
4 11 2010/11,2012{5)
S 2 2007, 2009




DAN MCKEEL GSI PAPER BIBLIOGRAPHY: PAGE COUNT SUMMARY  12/8/12

DO PAGE Na. Pages | Duplicates Page No.Papers | No.attachments
1 13 1 9 O
1 20 2 7 0
1 4 3 1 8
1 G i 11 o
1 14 5 2 c
1 7 3a g
1 43
1 16 Pages per document Page
1 6 DOC page | Pages total
Z 3 1 132
Fs 28 2 127
2 14 3 117
2 24 4 130
2 6 5 33
2 26 539
2 26 ,

3 4 McKee! Papess by Year
3 31 Attached 1 YEAR PAPERS ATTACHMENTS
3 36 Attached 2 2012 23 B
3 & Altached 3 2011 5 0]
3 4 Attached 4 2010 i 0
3 14 Attached 5 2009 1 ! D
3 12 |Altached 6 2008 0 0
3 7 Artached 7 2007 1 0
3 3 Artached B
4 29
4 1
4 17
4 i
4 24
4 2
4 [
4 4
4 i9
4 4
4
5 10
5 23
TOTALl 539 [~ 113
Less Artached 426
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Daniel W. McKeel, Jr., MD

General Steel Industries (GSI)
SEC-00105 Co-petitioner
September 19, 2012



SLIDE 1

TITLE: Real data AEC operational period 1953-June 1966

. lL.andauer film badges on 89 radiographers Nov 1963-1966;
3% of workforce of 3000, one job out of hundreds, not assigned
the highest external dose, not worn in plant outside OBB/NBB

. 1862 one time survey of photons in Bldg 6 radiography Co-60
by Nuciear Consulting Corp. (NCC)

. MCW Uranium Division purchase orders for Betatron NDT
radiography 1958 through June 1966 (1953 through Feh 1958
missing) -- No uranium weights or information on percentage
or numbers of 3300 Ib dingots/ingots, billets and slices; all
shipping manifests and weighis and x-ray records missing



SLIDE 2

TITLE: Real data on residual contamination period 7/1/66->1993

One time 1971 radiologic survey of New Betatron Building

by GSI radiation safety officers using 8C Curie CG-80 source.

Landauer film badge data on 18 additional radiographers from

July 1, 1986 to close of GSI operations in 1973 (0.3% work force)
Bechtel/ORNL/DOE uranium radiologic survey of NBB and OBB
between 1888 and 1 week remediation in 1923 of uranium in Old
Betatron building. Uranium alpha on floor, in vents, and in small industrial
vacuum in OBB. No Ur found in NBB. [FUSRAP program}

No survey ever of other GSi buitdings that formed a long AEC uranium

transport pathway. Weighing scales, loading dock, transfer to rail cars, RR
tracks through Bldgs. 5 through 10 into OBB and NBB that formed only a
tiny fraction of the air volume/space along the uranium contamination

pathway (had uranium ever been surveyed there by GS| or DOE).



Slide 3

TITLE: Key GSIl events during the residual period 1966-1993

OBB had been power washed and cleaned in 1973 and 1984;
NBB had been power washed/cleaned and renovated for offices
in 1973, August 1978, and 1984,

National Steel taught classes in the New Betatron Bldg. offices;
Multiple companies used former GSI buildings for operations:

a) 5 and 6 for steel “pickling" {conc. acid cleaning) rolled steel:
Granite City Pickling & Warehouse from 1984 to present;

b) 8, 9 and 10 for “slitting” steel rolis: Michigan Metals Process-
ing {1978 through 1981) and Affiliated Metals (dates uncertain}.
Overhead crane w/magnet to clean dust from GSI Bldgs. 5 --> 10.

Muitiple users and intermittent operations = massive dust disturbance
that make accurate modeling and bounding difficult or impossible.



Slide 4

TITLE: Reasons GSI| deserves an SEC recommendation by the Board
Part 1

. Operational period: No MCW uranium purchase orders 1953-Feb 1968;

. Limited real data: 3 items AEC contract years; 3 items residual years,

. Nonexistent intake data sampling; breathing zone, general air, process,
- No urinary uranium bioassay for radiographers or anyone in workforce;
v Most of GSI work force should have been badged; worked on activated

steel: 3% badged during 3 of 13 years of operation period; 0.7% were

badged during B of 20 years of the residual period {99.3% no badge);

97% of GSI work force never badged 1853-1966. Not representative,
. Zero monitoring of beta or neutron doses at GSI 1953-1993;

. MCNPx models not validated by any real measurements of Betatron
skyshine, activation products; results differ wildly with SC&A and over
time . Betatron operators >~10-fold> Layout 2008; reverse found in 2012.
. NICSH has not used valid models to bound all GSI sources: Ra-226
(2 sources), Co-60 (3 sources); Ir-192 (1 source); (2} 250 Kvp X-ray units.



2008 & 2012 Models Disagree

COMPUTER MODELED ANNUAL PHOTON DOSE
DURING GSI COVERED PERIOD 1953-1966 (Rem/YR}

DATA 2008 2012
SOURCE BETATRON BETATRON
1.0-6.3 {App BB)
NIOSH ND? (SEC ER) 0.2-.62 var.
SC&A mcnpx 124 -13.6 1.35
2007-2008
DATA SOURCE OTHERS 2012 LAYOUT
NIOSH 1.73 (App BB)

0.417 [note 1] | 102203
SCEA mcenpx {see note 2] 9.20
Note 1. Annual dose assigned to only 1 of 3 non-Betairon worker

gxposure scenarios in SEC-00105 SEC evaluation report.

Note 2: SC&A review of Appendix BB, 4/21/08 Belatron doses
beunded layout men and Co-80 operators which in tum bounded
chainmen and all other workers. No actual valyes given for this
large subset of the GSI work force.

¢ ND = not done; no annual dose values given in SEC ER




Slide 5

TITLE: Reasons GSI deserves an SEC recommendation by the Board
Part2

. Rad safety proaram rudimentary 1953-1983. NCC license documents are

inadequate based on Watertown Arsenal AEC compliance program;

. NIOSH has no valid Ur intake model 1953-1993; failed surrogate critena,
At least three previous attempts have failed to pass Board/WG scrutiny.

. NIOSH rejects SC&A alternate mode! that had to be withdrawn because
Betatron buildings had been washed/cleaned multiple time 1973-1993.

. NIOSH “new” surrogate data not based on uranium ingots/dingots that
was the product MCW primarily sent to GSI for betatron NDT radiography.
NIOSH "petter” surrogate sites were not stringentiy justified: 2 slug and 1
billet facilities proposed; no dingot facilities similar to MCW-GSI;

. NIOSH has never recovered from Mallinckrodt the multitude of Betatron
NDT related records (shot logs, x-ray reporis, shipping manifests, efc.}
from GS1 generated over 13 years of the AEC uranium NDT contract {only
purchase orders February 1958-June 1966).
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This lranscripl of the Advisery Board on Ragiation and Worker Hgalth, Board Meeling, has been
reviewed for congerns under the Privacy Act (5 4.8.C. § 552a) and personally identifiable informalion has
been redacted as necessary, The franscrpl, However, has nol Been reviewed and cerifed by the Chair

of Ihe Advizory Board for accuracy al Lhis lme, The reader should be caulioned that Lhis kanscript is far
informalicn only and i subject t change.

UNITED STATES OF AMERICA
CEZNTERS FOR DISEASE CONTROL
+ 4+ + + 4

NATIONAL INSTITUTE FOR
OCCUPATIONAL SAFETY AND HEALTH

+ 4+t 4+ o+

ADVISORY BOARD ON RADIATION AND
WORKER HEALTH

+ o+ o+ o+ 4
g6th MEETING
+ 4+ + + +

WEDNESDAY
SEPTEMBER 19, 2012

o+ o+ o+ 4+

The meeting convened at 8:30 a.m.,
Mountain Daylight Time, in the Denver Marriott
Tech Center, 4%00 South Syracuse, Denver,
Colorado, James M. Melius, Chairman,
presiding.

PRESENT :

JAMES M. MELIUS, Chairman
HENRY ANDERSON, Member
JOSIE M. BEACH, Member
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that's why I was asking how many samples there
were -- the highest was 11 dom per cubic
meter, which sort of falls into the same range
of the iimited samples from Leblond and I
would think alse reflects a low-exposure
situztion based on the Jjob task.

CHAIERMAN MELTUE Any other
comments cor guestions at this point?

{(No response.}

CHAIRMAN MELIUS: Okay. Let's
hear from the petitioner, see 1f we have any
questions for them. I'm not sure if 1t's one
or two people speaking. And then we will come
back and have further discussion. S0 don't go
tco far away, Dave.

DR. McKEEL: Helle, Dr. WMelius.
This is Dan McKeel. <Can vyou hear me?

CHATRMAN MELIOS: ¥Yes, we can. 5o
ahead, Dan.

DR. McKEEL: Thank you. Are my

glides ready to go?
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CHAIRMAN MELIUS: Held a second.
DR. McKEEL: Okay.

CHAIRMAN MELIUS:  Stu is getting

them.

DR. McKEEL: Qkay.

CHAIRMAN MELIUS: I will let you
krniow when. Here we go. Qkay. Your title

slide 1s up now.

DR. McCEKEEL: Qkay. Well, let me
just make a short Iintreducticn and to thank
the Board for being $o generous with letting
me submit materials to them on GSI. In the
next ten minutes or so, I will try to cover
the highlighﬁs. But T do want to comment
while it's fresh in mind for everybody on =z
couple of things that just came up 1n the
preceding presentations by Dr. Ziemer and by
Dave Bllen.

The first thing is that the ingots
and the dingots from Mallinckrodt, the size is

very well known. And basically they were
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3,300-pound objects. So  they definitely .,
needed to be picked up with a crane and a
chain.

The other two types of metals we
know are billets, uranium billets. We do not
know the size of those, I don't think anybody
does. And i1t was commented by Dave Allen, I
think, that a Dbetatron slice, which 1is
described in one of the six Site Profile
documents for Mallinckrodt, was just the crop.
I think that is definitely not true because
the Mallinckrodt document describes qguite
clearly that a person spent long amounts of
time, at first at least, hand-sawing uranium
ingots to get a slice. And SC&A has estimated
they were maybe 4 inches thick, 18 inches in
diameter, 12 to 18 inches in diameter.

Nobody really knows is the answer.
And nobody knows the size of the billets. And
nobody  knows  what mixture was sent to

Mallinckrodt, although I did introduce a
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letter from the AEC that said the primary .,

product sent frem Mallinckrodt to GSI  was
dingots. And that would be the 3,300-pound
metal.

Anyway, the first thing I wanted
to do in the first two slides is to review the
real data that is available right now for the
AEC operational periocd at GSI from 1953 to
June 1966;

And 1t really comes down to thres
data pileces. The first was there were
Landaver film badges on 8% radiographers
hetween November 1963 and 19606, June. This
represents only 3 percent of the workforce of
3,000 people, represents 1 job cout of
hundreds. The radiographers did not wear
their badges ﬁutside the betatron buildings.
As a matter of fact, in the 2012 modeling of
betatron doses, they were not even assigned
the highest external doses. And so that's

point one, very limited and nonrepresentative
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film badge data by radiographers only during 43

the entire period from 1853 to 1966, in June.

In 1962, there was a one-time
survey by GSI perscnnel of photons in the
building 6 radiography room from a cobalt-60
source. I'm sorry. The 1962 survey was by
not by GSI personnel but by the Nuclear
Consulting Corporation.

And then the third piece of real
data they had in the operational period is
they have a series of purchase crderxs from
Mallinckrodt feor uranium that extended from
Maxch 1958 through June 1966. There were no
purchase orders found for 1953 through
February 1%58. 50 there was no real data on
the uranium source term for those years of the
covered period, There Was only an
extrapolation, back extrapclation, from 19%8
forward as to what might have been present.

T need to comment that there was a

comment made by Dave Allen in Appendix BB and
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today that GSI did not analyze the reports .,

they made on the uranium. And that really
goes adqalnst what we know about  those
operations. They, in fact, did send with
every item radiographed with the betatrens a
checklist of findings.

Now, that's not the final report.
Mallinckrodt may well have analyzed tThat
further, and I'm sure they did. But the point
is that all of the Mallinckredt GSI contract
work records, which must be voluminous, every

one of those has been lost. We don't have any

shipping manifestations -- manifests. We
don't have any welghts. We don't have any
X-ray records. So that's the operational

pericd real data.

Noew, on slide 2, I review the real
data on residuals contaminatlon periocd between
July 1, '66 and 1993. And, again, that boils
down to three items, three first bullets, and

the comments by me. They had a one-time 1971
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radiclegic survey of the new betatreon
building. That was done by the G811 radiation
safety people and they used an B0-curie
cobalt-60 source, where the main work done in
that building, of course, was with a 24 or -5
MeV betatron. 80 the sgource they used to
model the building was not the source Lhat was
primarily used in that building.

Then they alsc had additional
Landaver film hadge data on 19 radiographers
during that period from July 1, 1966 to 1973
late or early '74, when GSI ceased cperations.
and, of course, that was a much smaller
percent of the workforce.

And, then finaily, the data that
they had that Dr. Ziemer mentioned was when
Bechtel came in énd did a radiologic¢ survey of
the old and new betatron buildings. And ORNL
surveilled that. And this was done for DOE
under the FUSRAP program. They only surveyed

the new and old betatron buildings, did not
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survey the rest of the plant at all.

The remediation took a week. And
they found uranium and cleaned 1t up in the
cld betatron buillding only. No uranium is
found in the new betatron bullding. They
found some &lpha uraniuvm activity on the
floors, which they had to chip out, in the
vents and in the small industrial vacaum. And
it's that piece of data that the washings
relate to. And I'1ll mention a little kit more
of that in a few minutes. But we do know of
one  additiconal set of washings, powey
washings, that was done in both the old and
new betatron buildings in 1973, just &t the
time of plant closure. And this was an
eyewitness account by a worker who 1s very
well-known to this Board. So there were
multiple power washings of the old angd the new
betatron buildings that we have I think well
documented,

A point that is really overlooked
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here for the residual peried, I think, is that
the residual pericd applies to everybody in
the workforce. And mast of the people in the
workforce worked in other bueildings than the
betatron buildings. And workers there were
also exposed to uranium alcng the whele long
uranium pathway whereby it was transported
from the weighing scales.

We know that everything Was
weighed that went into and out of the plant.
Inspectors had to look under the tarps to make
sure what was on those transport vehicles. We
have operations at the loading dock. We have
a transfer to rail cars. We have transport
along the rail tracks through buildings 5,
through 10. And then the railrcad tracks ran
into Ehe old and new betatron bulldings so
that the actual areas that were surveyed for
uranium were a tiny fraction of the whole area
that formed the volume and the space along the

vranium g{ransport pathway. And, as David
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said, there had never bpeen any general air
sampling, breathing zone samples, process
sampling for uranium ever at GSI or by DOE
until that 1993 survey. |

Okay. If I could go to the slide
37

CHAIRMAN MELIUS: And, Dan, T'11
ask you to please move 1t along.

DRE. McKEEL: I will,

CHATIRMAN MELIUS: We have
something else scheduled at this time.

DR. McKEEL: Ckay. Thank you,
Jim. I don'"t think I've used my ten minules,
but I was tfyiﬂg to address guestions --

CHAIRMAN MELIUS: Yes, you have.

DR. McKEEL: -- that weren't
answered by anybody during the discussion
period. $So the key events during the residual
pericd I would like Lo point out were the
power washings for the o¢ld and new betatron

buildings and fthat multiple steel companies
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had done work within buildings 5 and 6 and 7

through 10, but they reguired an overhead

crane with a magnet to clean the dust from the

G5I buiilding. So there was lots of it there
and that all o¢f these multiple users in
intermittent operations during the residual
period meant that it would be very difficult
to model and bound residual contamination.

Slide 4 and slide 5. 1 go over my
reasons why I believe sufficient information
has been presented to vote for the SEC at this
point and that I hope wvery much the Board
might consider that done.

And 1 think I have been over the
work that was the real data that was there
daring the operational and the limited
periods. I've been over the fact that most of
the workforce, which should have been badged
because of thelr exposure to activated steel
had not been badged,

The slide you see after four shows

NEAL R. GROS3
COURT REPORTERS AND TRANSCRIBERS

- — e Ea. ..

19




10

11

12

13

14

15

16

17

18

19

20

21

This transcript of the Advisory Board an Radiation and Worker Health. Board Meeting, has heen
reviewed for concems under the Privacy Art (S U.5.C. § 552a) and personally identifiable
informalion has been redacled as necessary. The transcript, however, has not Deen reviewed and
certified by the Chair of the Advisory Board for accuracy al mis tme. The reader should be
cautloned Inat this Lranscnipt is for infarmalion only and |3 subject to change.

that the models that GSI --- for the GSI
betatron and layout workers that SC&A and
NICSH had generated in 2008-2012 didn't agree
with each other at those times, angd they
flip-flopped.

Whereas in z012, the layout
workers had a low dose assigned by S5C&A, by
2012, the 3C&A layout dose had gone to 8.2 and
the NIOSH layout dose was only 1.0¢ to 2. So
they didn't agree with each other at that

time.

and, finally, you can see 1in slide

5 -- I apolecgize. I am going to go to slide
6. I am going to go to slide 5, finish this
up quickly.

Tt is ocften said there was a
robust, relatively robust, radiation safety
program between 1963 and 1966 and during part
of the residual pericd at GSI. and we have
just given you evidence now that I don't think

that was true compared to other sites. I sent
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you the radiation safety program at the g,
Watertown Arsenal, which also Wwas in
compliance with AEC regulations in about the
same time period as GS3I's operational period.
And they were far more extensive than anything
that was done at GSI.

I have pointed out that NIOSH has
no valid uranium intake model for the whele
operation and residval periods, NICSH didn't
want to use SC&A's alternate model. In my
cpinion, the new surrogate data that NICGSH has
proposed really would probably not pass the
surrogate data criteria for the same reasons.
There were two slug facllities and one biilet
facility. And there were no dinget facilities
similar to GSI and the use of Mallinckrodt
uraniam.

And the other thing 1s none of the
relevant records that would contribute to the
accurate bounding have been recovered from

Mallinckrodt on the work done at GSI.
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So, in summary, then, I think that 59

NIOSH has made a lot of errors of fact in
Eppendix BB that still need to be addressed. I
halieve that the NICSH betatron, the steel
casting activation, and the uranium intake
models are not valid for reasons I have put
forward and, therefore, not bounding. There
has been extreme underestimation of the exctic
mixed activation fission radionuclides that
were discussed prominently at Rocky Flats
yesterday that were caused by a bombardment of
uranium and the steel castings for the
betatrons. At those high MeV, both things
oCcur.

And NIOSH vused only iron-59 as an
activation product, where we sent you
literature documenting that thefe are at least
30 different radionuciides, some with
half-lives that were days and weeks and much
lenger than they assigned for Fe-b59,

And, finally, with respect to
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handling being a relatively low-dose exposurs
scenario, I will point out that one o©of the
main references cited by NIOSH and SC&A from
TBD-6000 iz that by Adley, et al., for the
Hanford melt plant in 1952. And that showed
that uranium rod handling caused intake doses,
I quote, intéke doses 2.5-fold higher than the
permitted limits. S¢ they may have been
relatively low, but they were two and a half
times what radiation safety limits at the time
would permit.

So 1 thank you and appreclate your
attention.

CHAIRMAN MELIUS: Is the
co-petitioner on the line and wish to comment?

MS. JESKE: This 1s Patricia
Jeske. And no, I don't have any comments. I
do agree with Dr., McKeel. And I do hope that
we can reach a vote and put closure to this
for all of c¢ur Class Members. 1 appreciate

everybody's help. Thank you s¢ much.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
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Labor because 1t would really help to have 339
some place to go. Please, ¢ there was any
way we could get that to happen, it would be
wonder ful.

and, lastly, I would iike to add
great appreciation to Terrie Barrie and
[identifying information redacted] for all the
work that they put in, vyou know, anocther two
people that they don't get any financia: gain
from this. And they put in hours and hours of
work and dedication and love into this. And I
just want to thank them for all their work.

8¢ thank vyou. And thank you to
YOu.

CHAIRMAN MELIUS: Thanks. Okay.

Anybody else in the rocom wish to
make public comments?

{No response.)

CHAIRMAN MELIUS: Okay. If not,
thank you for attending. And we will be

following up. BAnd we will reconvene tomorrow

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

P T T T PR ]




e
=t

13

This wanseripl of the Advisory Board on Radiation angd Worker Heallh, Board Meeling, has baen
raviewed 0 concems under the Privacy Acl (5 L.8.C. § 552a) and personally identifiable
information has been redacled as necessary. Tha transcript, howsver, has nol been reviewad and
certified by the Chair of the Advisosy Board for accuracy al this lime. The readar should be
cavutioned Ihat this Transcript is for information enly and is subject 1o change.

morning around 8:30. 340

{Whereupon, the above-entitled

matter went off the record at 6:26 p.m.)

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
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INTRODUCTION:

Daniel W. McKeel, Jr., M.0., the GSI SEC-Q01B5 co-petitioner, addressed the
ABRWH 86th meeting in Oenver, Colorado, on September 19, 2812, Here 15 his
testimony that runs from page 39 line 7 to p5% line 13. There was an
occompanying slide presentation that i1s attached to this transcript excerpt,

TESTIMONY OF DR. MCKEEL, PAGES 39-53:
(QUOTE)

p.39

1 were -- the highest was 11 dpm per cubic 2 meter, which sort of falls intc the
same range 3 of the limited somples from Leblond and I 4 would think also
reflects a low-exposure & situgiion based on the job task. & CHAIRMAN MELIUS:
Any other 7 comments or questions at this point? 8 (No response.) 5 CHAIRMAN
MELIUS: Okay. Let's 1@ hear from the petitioner, see if we have any 11 guestions
for theam. I'm not sure if if's cne 12 or two pecple speaking. And then we will
come 13 back and hove further discussion. So don’t go 14 too far away, Dave. 15
DR. McKEEL: Hello, Dr, Melius. 16 This is Dan McKeel. Can you hear me? 17
CHALRMAN MELIUS: Yes, we can. Go 18 ohead, Dan. 19 DR. McKEEL: Thank you. Are my
20 slides ready to go?

pad

1 DR. McKEEL: Okoy. 2 (HAIRMAN MELIUS: Stu is getting 3 them. 4 DR, McKEEL:
Okay. 5 CHAIRMAN MELIUS: I will let you € know when. Here we go. Okay. Your
title 7 slide is up now. 8 DR. McKEEL: Okay. Well, let me 9 just make o short
introduction and to thank 1@ the Roard for being so generous with letting 11 me
submit meterials to them on 65T, In the 12 next ten minutes or so, I will try to
cover 13 the highlights. But I do wont to comment 14 while it's fresh in mind
for everybody on a 15 couple of things that just come up in the 16 preceding
presentotions by Dr. Ziemer and by 17 Dove Allen. 18 The first thing 1s that the
ingots 19 and the dingots from Mallinckrodt, the size is 28 very well known. And
bosically they were

p4l

1 needed to be picked up with a crane and a 2 chain. 3 The other two types of
metals we 4 know are billets, uranium billets. We do mot 5 know the size of
those. 1 don't think onybody & does. And it was commented by Dave Allen, I 7
think, that a betatron slice, which is 8 described in one of the six Site
Profile 9@ documents for Mallinckrodt, was just the crop. 18 I think that is
definitely not true because 11 the Mollinckrodt document describes quite 12
clearly that ¢ person spent long amounts of 13 time, at first at least, hond-
sawing uranium 14 ingots to get a slice. And SCRA has estimated 15 they were
maybe 4 inches thick, 18 inches in 16 diometer, 12 to 18 inches ip diameter. 17
Nobody really knows is the answer. 1B And nobody knows the size of the billets.



And 19 nobody knows what mixture wos sent to 28 Mallinckrodt, although I did
introduce a

p4Z

1 product sent from Mallinckrodt to GSI was 2 dingots. And that would be the
3,300-pound 3 metal. 4 Anyway, the first thing I wanted 5 to do in the first two
slides 15 t¢ review the € real data thot is available right now for the 7 AEC
opergtional period at GSI from 1953 to & June 1966. 9 And it reaclly comes down
to three 18 data pieces. The first was there were 11 Landauer film badges cn 89
radiographers 12 between November 1963 and 1966, June. This 13 represents only 3
percent of the workforce of 14 3,000 people, represents 1 job cut of 15
hundreds., The radiographers did not waor 16 their badges cutside the betotron
buildings. 17 As a matter of fact, in the 2012 modeling of 18 betatron doses,
they were not even assigned 19 the highest exterpgl doses. And so that's 2@
point one, very limited and nonrepresentative

p43

1 the entire period from 1953 to 1966, in June, 2

In 1962, there was a one-time 3 survey by GSI personnel of photons in the 4
building & radiography room from a cobalt-6@ 5 source. I'm sorry. The 1962
survey was by 6 not by GSI personnel but by the Nuclear 7 Consulting
Corporation. B

And then the third piace of real 9 data they had in the operaticnal period 1s 10
they have g series of purchose orders from 11 Mallinckrodt for uranium that
axtended from 12 March 1958 through June 1966. There were no 13 purchase orders
found for 1953 through 14 February 1958. So there was no real data on 15 the
uranium source term for those years of the 16 covered period. There was only an
17 extrapolation, back extrapolation, from 1958 18 forward as to what might have
been present. 19

I need to comment thot there was o 28 comment made by Dave Allen in Appendix BB
and

P44

1 they made on the uranium: And that really 2 goes ggainst what we knew about
thase 3 operations. They, in fact, did send with 4 every item radiographed with
the betotrons a 5 checklist of findings. 6

Now, that's not the final report. 7 Mallinckrodt may well have analyzed that 8
further, and I'm sure they did. But the point 9 is that all of the Mallinckrodt
651 contract 1@ work records, which must be voluminous, every 11 one of those
has been lost. We don"t have ary 12 shipping manifestations -- manifests. We 13
don't have ony weights, We don't have any 14 X-ray records, 50 that's the
operational 15 periog real data. 16

Now, on slide 2, I review the real 17 dote on residusls contaminatien periad
hetwaen 18 July 1, '66 ond 1993. And, again, that boils 19 down to three items,
three first bullets, and 2@ the comments by me. They had a one-time 1971

P45



1 building, That was done by the GSI radiction 2 sefety people and they used an
80-curie 3 cobalt-6@ source, where the main weork done i1n 4 that building, of
course, was with a 24 or -5 5 MeV betatron. So the source they used to & model
the building was not the source that was 7 primarily used in that building. §
Then they alsg had gadditional 9 Landauer film bodge data ¢en 19 rodiagraphers 1@
during that period from July 1, 1966 to 1973 11 late or early '74, when G5I
ceased operations. 12 And, of course, that was a much smaller 13 percent of the
workforce, 14

And, then finally, the dota that 15 they had that Dr. Ziemer mentioned wos when
16 Bechtel came in and did a radiolegic survey of 17 the old and new betotron
buildings. And ORNL 18 surveilled that. And this wos done for DOE 19 under the
FUSRAP progrom,. They only surveyed 2@ the new ond old betetron buildings, did
not

p4o

1

The remediation took & week. And 2 they found uranium ond <leaned it up in the 3
old betotreon building only, No uranium is 4 found in the new betatron building.
They 5§ found some alpho uranium activity en the 6 floors, which they had to chip
gut, in the 7 vents and in the small industriel vacuum. And 8 it's that piece of
data thot the washings 9 relate to. And I'11 mention a little bit more 18 of
that in o few minutes. But we do know of 11 one additional set of washings,
power 12 washings, thot was done in both the old and 13 new betatron buildings
in 1973, just ot the 14 time of plont closure. Ana this was on 15 eyewitness
account by a worker who is very 16 well-known to this Boord. 5o there were 17
multiple power washings of the old ond the new 18 betatron buildings thot we
have I think well 18 documented. 2@ '

A point that is really overlocked

pd?

1 the residual period applies to everybody in 2 the workforce. And most of the
people in the 3 workforce worked in ather buildings thon the 4 betatron
buildings. And workers there were 5 also exposed to uranium along the whole long
& uranium pothway whereby it was transported 7 from the weighing scales, 8

We know that everything was 9 weighed that went into and out of the plant. 19
Inspectors had to look under the tarps to moke 11 sure what was on those
transport vehicles. We 12 have cperations ot the leading dock. We have 13 a
transfer to rail cars. We have tronsport 14 along the roil tracks through
buildings S, 15 through 18. And then the railrecod tracks ran 16 inte the old ond
new betaktron buildings so 17 that the actual areas that were surveyed for 18
urgnium were a tiny froction of the whole area 19 that formed the volume and the
space along the 2@ uranium transport pathway, And, as David
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1 sampling, breathing zone somples, process 2 sampling for uranium ever at (51
or by DOE 3 until that 1993 survey. 4

Okay. If I could go to the slide 5 37 6

CHAIRMAN MELIUS: And, Qan, I'11 7 ask you to pleaose move 1t along. 8



DR. McKEEL: 1 will. 9

CHAIRMAN MELIUS: We have 1@ something else scheduled ot this time, 11

DR. McKEEL: Okay. Thank you, 12 Jim. I don't think I've used my ten minutes, 13
but 1 was trying to address questions -- 14

CHAIRMAN MELIUS: Yes, you have, 15

OR. McKEEL: -- that weren’t 16 answered by anybody during the discussion 17
period. So the key events during the residuecl 18 period I would 1ike to point
out were the 19 power woshings for the old and new betatron 2@ buildings and
thot multiple steel companies

p4s

1 through 18, but they required an overhead 2 crane with o magnet te cleon the
dust from the 3 GSI building. 50 there was lots of it there 4 and that all of
these multiple users in 5 intermittent operations during the residuol & period
meant that it would be very difficult 7 to model and bound residual
contamination. 8

Slide 4 and slide S. I go over my 9 reasons why I believe sufficient information
16 has been presented to vote for the SEC at this 11 point and that 1 hope wvery
much the Boord 12 might consider that done. 13

And I think I have been aver the 14 work that was the real dota thot was there
15 during the operational and the limited 16 periods. I've been over the fact
that most of 17 the workforce, which should have been badged 18 because of their
exposure to octivated stegl 19 had not been bodged. 78

The slide you see after four shows

el

1 betatron and loyout workers that SC&A and 2 NIOSH had generated in 2088-201¢
didn't agree 3 with each other ot those times, and they 4 flip-flopped. 5
Wheraas in 2812, the layout 6 workers had a low dose assigned by S5C&4A, by 7
2012, the SC&A layout dose hed gome to 9.2 and § the NIQSH layout dose wos only
1.¢7 te 2, S0 O they didn't agree with each other ot that 18 time. 11

And, finally, yeu can see in slide 12 5 -- I apologize. I om going to go to
slide 13 6. I am going to go to slide 5, finish this 14 up quickly. 15

1t is often soid there wos a 16 robust, relatively robust, radiation safety 17
progrom between 1963 ond 1966 and during port 18 of the residual period ot GSI.
And we have 19 just given you evidence now that ] don't think 20 that was true
compared to other sites, I sent

pal

1 Watertown Arsenal, which also was in 2 compliance with AEC regulations in
about the 3 some time period as GS51's operationgl period. 4 And they were far
more extensive thon anything 5 that was done at G5Y. 6

T have pointed out thet NIOSH has 7 no valid uranium intake model for the whole
& operation and residual periods. NIOSH didn‘t 9 want to use SC&A's nlterrate
model. In my 19 opiniocn, the new surrogate data that NIOSH has 11 proposed
really would probebly not pass the 12 surrogate dota <riteria for the some
reagsons. 13 There were two slug facilities and one billet 14 focility. And there
were no dingot facilities 15 similar to GSI and the use of Mgllinckrodt 10



uranium. 17

And the other thing is none of the 18 relevant records that would <ontribute to
the 19 accurate bounding have been recovered from 2@ Mallinckrodt on the work
done at GSI.

ps2

1 NIDSH has made o lot of errars of faogt in 2 Appendix BE that still need to be
addressed. I 3 believe that the NIOSH betatron, the steel 4 casting activation,
and the uramium intake 5 models are not walid for reasons I have put @ forward
and, therefore, not bounding., There 7 has been extreme underestimation of the
exotic 8 mixed activation fission radionuclides that 9 were disqussed
prominently at Rocky Flats 10 yesterdoy that were coused by a bombardment of 11
uranium and the steel castings for the 12 betatrons. At those high MeV, both
things 13 occur, 14

And NIOSH used only iron-59 as an 15 activation product, where we sent you 16
literature documenting that there are at least 17 38 different radionuclides,
some with 18 half-lives that were days and weeks and much 19 longer than they
assigned for Fe-53. 28

And, finally, with respect to

P53 .

1 scenario, I will peint out that one of the Z main references c<ited by NIOSH
ond SC&A from 3 TED-6800 is thot by Adley, et al,, for the 4 Hanford melt plont
in 1952. And that showed 5 that uranium rod handling caused intake doses, € I
quote, intake doses 2.5-fald higher than the 7 permitted limits. 50 they moy
have heen & relatively low, but they were two and a half 9 times what radiation
safety limits at the time 1@ would permit. 11

5o 1 thank you end appreciate your 12 attention. 13

CHATRMAM MELIUS: Is the 14 co-petitioner on the line ond wish to comment? 15

MS. T 7; This 1s o 16 '__ dnd no, I don't have any comments. I 1¥ do
ogree with Dr. McKeel. And I do hope that 18 we con reach a vote and put clasure
to this 19 for all of our (loss Members. I appreciate 20 everybody's help. Thank
you $0 much,

CEND QUDTE)

The TRANSCRIPT ENDS ON PAGE 34@ with the odjournment being at 6:26 PM Denver
Mountain time,
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PERIQDS OF SITE OPERATIONS,
DIVIDED ACCORDING TO LIMITING EXPOSURE SCENARIOS

January 1, 1953: Start of covered operations under EEOICPA

o Two 500-mCi ?®Ra sources used for radiography, in addition to 24-MeV betatron ("Old Betatron™)
May 21, 1962: GSI acquires two ®Co sources (260 and 280 mCi) to replace “*Ra

January 1, 1963: Assumed date St. Louis Testing L.aboratories {(SLTL) began radiography at G3! site,
using 10-Ci ®Co and 50-Ci '#Ir sources

October 1, 1963: Assumed date “New Betatron” began operation at Commonwealth foundry in Granite
City; Old Betatron upgraded to 25 MeV

June 30, 1966: End date of last MCW purchase order—beginning of residual period



SOURCES OF EXTERNAL RADIATICN EXPOSURE AT GSI
{Entire period of AEC operations, unless otherwise noted)
Exposure to direct penetrating radiation (photons) from betatron operations
o Stray radiation during betatron operation

o Delayed radiation from activated metals

Exposure to sealed radiograpby sources

o ?Ra—2 sources, 500 mCi ea: 1953-May 21, 1962

o ®Co—260 & 280 mCi (initial activities). May 21, 1962—June 30, 1966
o ®Co—10 Ci, employed by SLTL: from January 1, 1963

o "™?r—50 Ci, occasionally employed by SLTL: from January 1, 1963

Exposure of skin to non-penetrating (beta) radiation
@ Natural uranium and photoactivated uranium isotopes

o Aclivated steel



BOUNDING ANNUAL EXPOSURES TO PENETRATING (PHOTON) RADIATION

y | SC&A—applied to all employees | NIOSH
ears —_————— e .. —_——————ee— = - . - ECER . me e e —_—_— . .

Bounding scenario Doselexposure | Source Radiographers Others
1953-1954 : 15 rem

Radiographer—Ra-226 Ra-226 3.573R 2087 R

1955-5/21/62 12 rem
5/22{62-12/31/62 Betatron cperator 1.35rem* .Co-80—GSI 117 R 1348 R
1/1/63-9/30/63  :SLTL Co-60 source 2669 R iCo—BO—SLTL 2671R '
9/30/63-6/30/66 'Layout man 9.2R Betatron 4483 R

* Note change of units from previous reports



BOUNDING SCENARIOS FOR NEUTRON AND BETA EXPOSURES
Apply to All Employees

Year SCE&A
Betatron operator

1953-1957! 048
1958 0.48
1859-1960 0.48
1861 0.48
1862 0.48
1863 0.47
1964 0.46
1665 0.46
1866° 023

Neutron dose (rem/y)

NIOSH

Layout man

0.148

0.072

Hands & for_e_arrns

SC&A
334
32.1
30.9
34.2
27.2

¢ 13.9

10.7

10.2
4.8

NIESH ____$<_:&A'

259
259
259
29.5
21.8
7.0
3.5
3.0
2.4

B dose to skin—betatron operator {rads/y)

Other skin
C&A  NIOSH
627 227
6.22 227
6.18 227
6.30 2.47
6.04 204
5.56 1.23
5.45 1.03
5.43 1.00
271 0.97°

® Doses proraled to first 8 months, except as noted

® Doses should be prorated ta first & months



DETAILED DISCUSSION OF BOUNDING SCENARIOS

Radiographer Using ***Ra: 1953-May 21, 1962

“During this period [1953-1962] the exposure limits published by the A E.C. at the applicable time were
followed. They were never exceeded and averaged under 25%." (GS] AEC license application)

AEC Form 4: QOccupational External Exposure History of GSI worker

o

18 quarters (July 1, 1857-December 31, 1961)
9.1 rem total, 2.02 rem/y

Worker performed radiography on weekends
» 1-2 shifts, 80%—980% of the time
«  40-90 shiftsfy: 22-50 mrem/shift

Extrapolate dose to full-time radiographer, 65 hiwk: 9-20 rem/fy

Worker testified he wore film badge while performing radiography

MCNPX and exposure rate analysis, based on worker's account of radiegraphic practices: ~10 Ry
(~11 rem{y)



Betatron Operator

Maximum dose of 26 mrem/week, due to hypothetical 30 keV radiation from behind, film badge partially
shielded by operator's body

Exposure to SLTL Sources

Maximum exposure duration:
o 180 h longest shot
o 10 shots during 6-month pericd

o Maximum fraction of time: 180 h x 10 shots x 6 mo + 12 mofy = 3,600 hiy = 8760 hiy = 41%

Exposure rate at exclusion area boundary: 2 mR/h

o Maximum exposure of worker at boundary: 2 mR/h x 3250 hiy » (.41 = 2.67 Riy



Layout Man—1963-1966
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GSI Dose Estimation Comparison
Prepared by Dave Allen, DCAS
lanuary 2013

The following comparisons of NIOSH and SC&A dose estimates for workers at G5l was assembled from a
review of various white papers and matrix notes, starting with the latest and working backwards in time.
Based an this review, a summary of the latest modeled doses proposed by NIOSH and SC&A for various
exposure scenarios is provided. It does not include some additional exposure scenarios that were
evaluated and not used [i.e, they were determined not 1o represent the limiting source of exposure).
The summary is categorized by time frame [Radiurn Era and Cobalt Era) as well as by worker category
{Radiographer and Other) s0 that four exposure categorias were established.

Ehoton Dose
Radiographers -~ Radiurm Era

SC&A NIQSH
Ra-226 sources in radiography rocm .69 Rfyr° N/A"
Ra-226 source outside radiography room 9,39 Rfyr* 3.573 Rfyr “
St. Louis Testing sources |2 771RNr " 2.671 Riyr'
Betatron Operator 1.35R/yr © 0.620 R/yr "
Layout Man NSRS 4.483 Rfyr!

a) 9.38 Rfyr from the “fishing pole technigue” estimate plus 0.296 Rfyr during the shot (Ref. 1,
page 7. Fishing pale technigue estimate ref. 2 pg 6 & 7]

b} NIOSH did not develop an estimate of Ra sources inside the radiography room

c] 9.39 R/yr fram the “fishing pole technique” only. SC&A did not develop a dose estimate
specifically far the use of Ra-226 sources autside the radiography room {ref. 2 pg 6 & 7) Using
other methods, SCEA bound the dose between 9 and 20 R/yr. Matrix recommends using 12
Rfyr based an AEC limit.

d} 5.411 Rfyr for the fishing pole technique divided between 2 radiographers plus 0.868 Rfyr at the
boundary {ref 3 pg 15 & 16)

e} Full time next to boundary plus one incursion of the boundary per shift {ref 2 pg 10}

f}  Full time next to boundary Ref 3 pg 22

This is a working document prepared by NIOSH or its contracior for use in discussions wilh the ABRWH ar its
warking Grougs or Subcommittees. Draft, preliminary, inlerim, and White Paper documents are not final NIOSH or
ABRWH [ar their technical support and review contractors] positions uniess specificatly marked as such, This
document represents preliminzry positions taken on technical issues prepared by NIO5H or its conlractor,

NOTICE: This report has been reviewed to identify and redact any Information that is protected by the
Privacy Act 5 USC §552a and has been cleared for distribution.

1



g) (Refbpg3)

h) Value varies by year (ref 5 pg 28}

i) SC&A indicated bounding dose would be from radium source work {ref. 6 page 2 & 3)

i} New Betatran building estimate used for all years except half the value for 1966 (ref 4 pg 5)

Others — Radium Era

sc&a | NioSH
Ra-226 sources in radiography room 2.087 Rfyr *® L NJA o
Ra-226 source cutside radiography room 1,978 Riyr © | 1.353 Rfyr "
St. Louis Testing sources 2.771 Rfyr* [ 1336RAT
Betatron Operator 1.35 Rfyr 0.620 Rfyr "
Layout Man N/A 4483 Rfyr!

a) 25% of time near doar of radiography room {ref 1 pg 7}

b} MNIQS5H did not develop an estimate of Ra sources inside the radiography room

c} Inferred from 0.07 mR/shift far an incursion plus 2 mR/hr at boundary (ref. 1 pg 6}

d} 0.567 R/yr walking through area plus 0.786 R/yr at the boundary {ref. 3 pg 16 & 17}

e] Assumes full time next to houndary for all workers (Ref 2 pg 10}

f)  Assumes half time next to boundary for non-radicgraphers {Ref 3 pg 22)

g} Assuming dose for operator may be applicable to others {Ref 6 pg 3}

hy Value varies by year [ref 5 pg 28). Value intended for those routinely working in betatron
building.

it SC&A ndicated bounding tdose waould be from radium source work (ref. & page 2 & 3}

i} New Betatron building estimate used for all years except half the value for 1966 {ref 4 pg 5)

Radiographers — Cobalt Era

SCERA NIOSH
Ca-60 sources in radiography room 1.170 Rfyr?® 1.170 Riyr®
Co-60 source gutside radiography room N/A S 0.868 ¢
S1. Louis Testing sources 2771 Riyr® 2.671 Riyr'
Betatron Operator 1.35 R/fyr & 0.557 Riyr "

This is a working document prepared by MNIOSH or its contractor far use in discussions with the ABRWH or 115
working Groups or Subcarmmittecs, Oraft, preliminary, interim, and White Paper docurments are not final NIOSH or
ABRWH {er their technical support and review contractors} pesitions unless specifically marked a5 such, This
document represents preliminary positions Llaken on technical issues prepared by NIOSH or its contractor,

NOTICE: This report has been reviewad to identify and redact any information that is protected by the
Privacy Act 5 LISC §552a and has been cleared for distribution.
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| Layout Man | ozrpyr! | 4.483 Rfyr’

a} Agreement with NIOSH {ref 1 pg 9)

b} Full time at maximum survey lecation (ref. 3 pg. 18}

¢) SC&A indicated this scenario was rare (ref. 1 pg 9)

d)} (ref. 3, pg 20}

e} Full time next to boundary plus one incursion of the boundary per shift (ref 2 pg 10)

f)  Fuili time next to boundary Ref 3 pg 22

gl [Ref6 pg3)

h} Watue varies by vear (ref 5 pg 28).

i} Layout man dose applicable only to new betatron building (Ref 6 pg 3}

iV New Betatron building estimate used for all years except half the value for 1966 (ref 4 pg 5)

Others = Cobalt Era

SCRA MIQSH
Co-50 sources in radiography room 1.170 Rfyr ® 1.170 Rfyr®
Co-60 source outside radiography room NfAC 1.348 Rfyr °
5t. Louis Testing sources 2771 Rfyr 1.336 Bfyr '
Retatron Qperator 1.35 R/fyr & | o.557RMyr”
Layout Man 9.2 Rfyr' 4.483 Rfyr!

a) Agreement with NIQSH (ref 1 pg 9}

B) Full time at maximum survey location (ref. 3 pg. 18)

c] SC&A indicated this scenario was rare {ref. 1 pg 9)

di  0.562 Rfyr walking through area pius 0.785 Rfyr at the boundary (ref. 3 pg 21)

£} Assumes full time next to boundary far all workers {Ref 2 pg 10}

f]  Assurnes half time next 1o boundary for non-radiographers (Bef 3 pg 22)

g) Assuming dose for operator may be applicable to others (Ref 6 pg 3}

hj Value varies by year {ref 5 pg 28). Value intended for those routinely working in betatron
building,

i} Layout man dose applicable only to new betatron building {Ref 6 pg 3}

i} New Betatron building estimate used for all years except half the value for 1966 (ref 4 pg 5)

This is a working dacument prepared by NIOSH or its contractor for usa in discussions with the ABRWH or its
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Neutron Dgse

The source of nzutron exposure is from the operation of the betatron. Thus, neutren doses are included
in the betatron operator dose estimate {which includes others working in the betatron buildingj and the
layout man dose estimate. The estimates are based on the same models and results used in the photon

analysis.

Beta Dose
Saurces of beta radiation are from exposure to uranium metal {both irradiated and intrinsic) and from
the irradiated steel.

The uranium beta dose modeled by NIOSH utilized the SC&A model from its original Appendix BB
review. Therefore, there appears to be agreement on this appreach.

KNIOHS estimates of beta doses from exposure to irradiated steel rely on the SC&A madel that was
included in their initial Appendix BB review. In their last white paper review, 5C&4 pointed out that the
MCNPX version used [version 26e} was an early version of the applicable capability and the (atest
{version 27e) provided different results. There is no disagreement from NIOSH.

Apreement

- Both SC&A and NIOSH appear to agree that the dose to the layout man is the bounding
exposure scenario during the cobalt era, even though current estimates differ. This bounding
scenario is true for both radiographers and cthers categories.

- In the last SC&A review, SCRA pointed out that the layout man estimate used by NIOSH for all
years was only really applicable to the new betatron which was not built until 1963. NIOSH
agraes with this. Because MIOSH and SC&A agree on this point, radium radiography becomes
the bounding exposure scenario in the radium era. This is true of radiographers but unctear for
others.

This is a working document grepared by MIOSH or its contractor for use in discussions with the ABRWH or its
Warking Groups or Subcommittees. Draft, preliminary, interim, and White Paper documents are not final NIOSH or
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Unresalved Issues

NIOSH and SC&A have different exposure models for the two bounding scenarios discussed below. The
differences exist primarily in the input parameters or assumptions used.

Layout man scenario

For the layout man scenaric, NIOSH estimated doses at various locations in and around the new
betatron building from a variety of betatron shot scenarios. These scenarios were then combined with
the wark scenario developed by SC&A {using worker input] to produce the highest dose rate at the
layout man location while producing 10 mrem per week at the film badge rack.

SC&A helieved that many of the shot scenarios developed by NIQHS were unrealistic, They also
commentad that it was not appropriate 1o normalize the dose rates to 10 mrem per week at the badge
rack location. Instead, SC&A's estimate of dose to the layout man was based on 100% of the shots being
the same as that used in their original Appendix BB review. This scenatio is listed as RR_ST_No in Table
3 of the January 2012 NIOSH white paper. That table provides dose rates in the control room for that
shot scenaric as 1.42 mr/hr at the door, 0.41 mr/hr at the desk, and 0.65 mr/hrin the center of the
room. With the betatron operating 41% of the time, a 65 hr work week would preduce more than 10
mrem on a film badge weorn by an operator in the control room, even at the lowest dose rate location.
Since the badge would also receive scme amount of exposure while in the badge rack and also while the
operator was exposed to irradiated steel, the scenario appears to be unrealistic. If the three control
room dose rates were averaged, and the time spent utilizing this shooting scenario were adjustad to 10
mrem/week in the control room (based on the average dose rate), the SC&A layout man dose estimate
would be reduced to less than 4.2 Rfyr. This is reascnably close to the NIOSH dose estimate of 4.48
R/yr. It does not appear there will be significant differences in the layout man dose if the betatron
operator badge is limited to 10 mrem/yr.

Radium 5Source Scenario

After interviewing workers, SC&A concluded that most radium radiography occurred in the radiography
roam of the & building. NIOSH agrees with this. SCRA developed a model for inside the radicgraphy
rgem, while NIOSH developed a model for outside the room {radicgraphy in the other areas of the
facility). The primary dose to radiographers in both models is that received while using the “fishing pole
technique” to place and retrieve the source. SC&A developed a dose of 9.39 Riyr from this technigue,
utilizing the worst case parameters provided by a former worker. NIOSH used the midpoint of the
ranges and assumed at least two radiographers shared the duties {thus divided this dose by 2). SC&A

This is a working document prepared by NIOSH or its contractor for use in discussions with the ABRWH or its
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also reviewed dose records from an individual part time radiographer and prorated it to full time. Based
on the assumptions used for prorating the dose, the range developed was approximately 9 Rfyr to 20
R/yr. Lastly, for most of this the time pericd under evaluation, the regulatory dose limit was 3 rem per
calendar quarter or essentially 12 rem per yr. Based on a statement G5 made to the AEC that no one
had exceeded the annual limit and the average was below 25% of that limit, the maximum dose can be
established as falling between 3 Rfyr and 12 Riyr,

If the NIOSH made! is revised to assume one radiographer received the entire dose from the “fishing
pole technigue” and the 5C&A estimate of the exposure during the shot in the radiography room was
added, the new estimate would be 5.707 Rfyr.

The dose estimate for other workers from radium radiography inside the radiography room was
developed by SCRA. The result {2.09 R/fyr} is bounding comparad to estimates for radiography outside
the room {1.98 Rfyr infarred from SC&A review, 1.35 R/yr NIOSH). NIOSH did not develop an estimate
for radium radiceraphy inside the room. NIOSH agrees with the SCEA estimate for exposure to non-
radiographers from radium radfography.

NIOSH developed an exposure 2stimate for others from 5t. Louis Testing radiography. The estimate was
1.34 R/yr which would not be the bounding scenario given 2.09 Rfyr exposures from radium
radiography. However, the NIOSH estimate was based on assuming the individual was near the
boundary only 50% of his workday. SC&A disagreed with applying that factor. If 100% occupancy is to
be applied, the St. Louis Testing exposure estimate becomes the bounding dose at 2.77 R/yr in the
radium era. However, during the interview with the former Administrator of 51, Louis Testing, the
Administrator indicated this work occurred in the mid or early 1960s. He then recalled that it started
while they were working on the St. Louis Arch. SC&A noted that construction of the Arch began in 1963
which would be during the cobalt era.

This is a werking document prepared by MIGSH or its cantractor tor use in discussions with the ABRWH or its
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SG&4,Inc,)

Advisory Board on Radiation and Worker Health Work Group on TBD-6000
FROM. Robert Anigstein and John Mauro, SC&A
SUBJECT: Response to NIOSH Report: “GSI Dose Estimation Comparisen™
DATE: February 12, 2013

SC&A Response to NIOSH Report: “GS1 Dose Estimation Comparison™

COm February 4, 2013, Dave Allen (2013) transmitted a report comparing NIOSH and SC&A dose
estimates for General Steel Industries (GSI), The same day, Paul Ziemer (2013), Chairman of
thc ABRWH Work Group on TBD-6000, sent an e-mail message asking if SC&A will be able to
provide responses to this and another document in time for the February 21 meeting. This memo
is our response to Allen’s repori. The lotlowing discussion 1s keyed (o Allen (2013) and follows
the same sequence as Allen. Allen’s intent was to present a historical account of the
development of the dose estimates—we will bring the SC&A dose estimates up to date while
reviewing Alien’s presentation, thus deviating somewhat from Allen’s framework.

1  Exposures During “Radium Era™: 1933-May 21, 1962

In 2 table on p. 1, Allen (2013 lists estimated exposures of radiographers during the “Radium
Cra” (i.e., 1953-May 21, 1962 [date when GSI procured *'Co radiography sources to replace
*2%Ra)). The table compares the NIOSH results to the SC&A “*Ra exposure estimate that we
derived from first principles. Howgever, this was but one of three exposure estimares that we
developed for radiographers duning the Radium Cra, which are listed below:

1. Timc and motion study of a radiographer handling the *Ra sources and staying in the
radicgrapher’s office inside the congrete hlock radiographic facility in the No. 6
Building durinp radicgraphic exposures, which yielded an exposure rate of 9.69/y
(listed in Allen’s table},

2. [Catrapolation of radiation exposure records for*whn performed
radiography part-time on weekends—I1o a full-time radiographer. Mr.“ recaived

a dose of 9.1 rem during 18 calendar quarters. An estimated range of work shifts that
he spent performing radiography over the course of a year yiclded a range of 9.1-

20,5 rem/y to a full-time radiographer (a roundced rangc is cited in a footnote o Allen’s
table).

3, The statement on the AEC license application that the appficable AEC dose limits for
each time period werc ncver exceeded (NRC 2009, p. 26}, which implies that the dose
rates could have been as high as 15 rem/fy in 1933-1954, and 12 rem/y in 1955-1962
{only the latter value is cited in Allen's fooinote).

Allen {2(13) next compared SC&A and NIOSH estimates of exposures to sources used by St
[.ouis Testing Lahoratories (SLTL) on the GSI site. The SC&A value was presented by
Anigstein (201 1a), who assigned an annual cxpoesure of 2.669 R to a GS1 worker remaining at
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MNOTICE: This repart has been reviewed for Privacy Act informanion and has heen ¢leared for distribution,
However, this report is pre-decisional and has not been reviewed by the Advisory Board on Radiation and Worker
Health for factual acouracy or applicahbility within the requirements of 42 CFR 82,



the boundary of the exclusion zone set up by SLTL. An additional exposure of 133 mR was
assigned, bascd on an excursion into the exclusion zone while the radiographer was assumed to
iake breaks. However, we later lcarned Fmrn” a former administrator of SLTL, that the
source was retracted into its shield whenever the radiographer lett the arca (Anigstein 20110).
Therefore, the limiling cxposurc should be 2.669 Riy.' At the same time, we learned that the
SLTL activities at GSI did not begin until 1963, past the end of the Radium Era. Consequently,
these exposures, although presented during an carlicr phase ot our studies, should not be

included in exposure assessmenis during this period. Later in his report, Allen took note of this
last cbservation,

By the same token, the exposures of the layout man resulted trom the operation of the New
Betatron, which was not installed until late 1963, and should likewise not be included n the
Radium Era assessments. This is also noted in a later part of Allen’s report.

Allen {20013} next presenied a lable entitled “Others — Radium Era.” The table correctly cites the
SC&A assessment of exposures oulside (he radiographic facility in Wo. 0 Building; however, we
disagree with Allen’s derivation of an annual exposurc from **Ra radiography outside the
facility that he aseribed 1o SC&A. That value is based on all of the ***Ra radiography being
performed in an open area. which we do not believe was the case. The same comment on the
previous table with respect to the SLTL sources applies here. Finally, we note that the table
inchudes the betatron operator and the Jayout man, who are also listed in the previous iable.

2  Exposures Following the Radium Era

Allen (2013} designated the period from the end of the Radium Fra until the end of AEC
operations as the “Cobalt Era,”™ This era needs 1o be subdivided, since 1t comprises three distinct
periods -pre-S1LT1, operations, S1LTL operations prior to the New Betatron, and New Betatron
operations—-each of which experienced significantly different limiting cxposures. Allen lists
exposures from the GSI-owned “'Co sources—we agreed with the exposures caleulated on the
basis of the survey of the radiographic facility performed by the Nuclear Consultants Corp., but
disagreed with the exposures from performing “'Co radiography In open arcas, since this was an
infrequent scenario that should not be used to calculate annual exposures.

2.1 Period Preceding SLTL Opcrations: May 22—December 31, 1962

During the period after the Radium Era but prior o SLTL operations—May 22 to December 31,
1962--5C&A recommended that the limiting exposure be that of the betatron eperator—1.35
R/v—as listed by Allen in each of his four tables.

Allen (2013) erroneously ascribed a rate of 2,771 Ry 1o BC&A—in facl. Anigsiein (20118} wied this value (in units
of *mrem™) but aseribed Lo Allen (2011 In the subsequent discussion, whenever a timc period encompasses a fraction
of a calendar year, the recommended annual exposures should be prorated to the actoal period of caposurc.
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2.2 Expesures from SLTL Sources: Januvary 1-September 30, 1963

The highest exposures during the period January 1-Seplember 30, 1963, were from the high-
activity ®Co and '™Ir sources by SLTL to perform radiography at GSE. As discussed in '
section 1, above, the limiting exposure in {his scenario should be 2.669 R/y. As stated earlier,
the SLTL werk did not begin until 1963. Since we do not know the exact date, the claimant-
favorable assumplion is that it began on January 1, this limiting exposure rate should be assigned
to all GS1 workers duning the period January 1-September 30, 1963,

2.3 Exposurcs from New Betatron: October 1, 1963—-Fune 30, 1966

The next period {or which doses or exposures need to be assigned is from the installation of the
New Betatron in late 1963 until the end of the covered period. The September 1963 edition of
GSI General Steel Industrics Magazine shows a photograph of the New Betatron Building under
construction (SC&A 2008). Presumahbly, this issuc was prepared in August or later. [£is
unlikely that the New Betatron was put in service before October 1, 1863, which would be a
clarmant-favorable date for the start of operations. Further indirect evidence for this starting date
is the summary record ol external exposure Om for 1963 {(Attachment 1), During
the first 3 calendar quarters, his quarterly doses ranged trom {(I-15 mrem. Since he performed
radicpraphy only on a part-time, weckend basis, it was likely that he did little radiography during
this period. However, in the 4th quarter, which began on October 1, the dose jumped to

100 mrem, which suggests a marked increase in his radiographic activitics.

Further information on radiographic activities in the 4th quarter can be inferred from the film
badge dosimetry data that N10S11 obtuined from Landauer, the vendor who supphed and
processed the tilm badges. The first weckly report included in these records, which is for the
week starting Monday, January 6, 1964, lists doscs to Mr. and to 17 other GSI workers.
The report states that there were seven reports to date for cach of these workers, implying that
they had been issued six film badges prior 1o the ones listed in that report. We thus infer that the
Landaucr dosimetry program began during the week of November 25, 1963, Since M.
cymulative dose is left blank in the repor, we can infor that cach of these six previous badge
reports had readings below the MDL., which was 10 mwem for the Landauer badges. Thus, to
accumulate 100 mrem doring the 4th quarter, would have 10 have had at least one film
badge prior to the Landaver dosimetry program. This increase in his work schedule would
indicate an increase in radiographic operations at GSI, which, according to the accounts of
former workers, occuned when the Now Betatron was put into service.

From the assumed date of installation of the New Betatron uniil the end of the covered period—
Qctober 1, 1963-June 30, 1966—the limiting exposure rate should be 9.20 Rfy. We calculated
this rate for the layoul man working in No. 10 Building, just outside the New Betatron Building
{Anigstein and Olsher 20123, This value was cited by Allen (2013), first under *Radiographers —
Cobalt Era,” then again under “Others — Cobalt Era.” The following tables summarize the
differences between the NIOSH and SC&A cstimates of limiting exposures connected with
betatron operations.
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Table 1. Annual Doses to Betatron Operators

Exposure Neutron dose o Bela dose 1o gkin {rads)
Year - _(_R] _(rem}  Hands and forearms  Other skin

SC&AT BCAS  SC&A DCAS SC&A DCAS SC&A DCAS
19531957 1.35 0.734 0.48 0.050 334 258 6.27 2.27
1958 1.35 0.734 0.48 0.050 321 259 6.22 2.27
1959-1960 1.35 0.734 D48 0.050 30.8 25.9 6.18 2.27
1961 1.35 0.763 0.48 0.056 4.2 295 6.30 2.47
1962 1.35 Q.702 0.48 0.043 272 218 6.04 2.04
1963 1.35 0.586 047 0.018 13.9 7.0 5.56 1.23
1964 1.35 0.558 0.46 0.013 10.7 is 5.45 1.03
1965 1.35 {3.554 0.46 0.12 10.2 30 5.43 1.00
1066° 0.68 0.275 0.23 0.006 4.8 2.4° 271 0.97°

Source: Anigstein and Maurn (2012)
Note: SC&A valucs from Anigsiein and (fsher (2012)

* Maximurm exposure. assuming hypothetical 30-keV residual tadiation from betatron behind aperator's back
b During contract period: January 1-June 30

As listed by Allen {2012 3—should be prorated for 6-menths of exposare in 1966 for consistency with exposure io
photons and doses frurmn neotrons

Table 2. Annual Doses to Laycut Men

Exposure MNeutron dose Bela dose to skin (rads)
(R} (rem_}_ __ Handsand forearms Other skin
SC&A DCAS  SCBA DCAS SCAA DCAS SC8A DCAS
820 4.483 0.46 0.148 420 1.02 2.45 0.54

Source: Amgsten and Maura (2012}
Note: SCA&A valucs from Anigatein and Olsher (2012}, See text for applicahle periads.

We note that Allen (2013) agreed to accept the SC& A estimates of doses to the skin. However,
there is disagreement on photon and neutron doses.

3 Areas of Agreement

NIOSH and SC&A agree that the layout man represents the bounding scenario during the
operation of the New Bctatron (not during the entire “Cobalt 1ira,” as stated by Allen, 2013). As
Allen points ouf, beth groups agree that radium radiography constitutes the bounding scenarto to
radiographers during the Radium Era,
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4  TUnresolved Essues
4.1 Layout Man

As shown in Table 2 the SC& A estimate of the exposure of the layout man is more than twice
the NICOSH cstimate, while our estimate of the neutron dose is more than three times that of
NIOSH. Allen (2013} disagrees with our calculations, claiming that our betatron shot scenario
waould have led to exposures in the control room that would exceed the film badge dosimetry
records of the betatron eperators. That conclusion 15 imconsistent with our analysis and with
observations regarding film badge dosimetry for the reasons discussed below.

[Allen (2013) fails] to account for the unnuinbered control badge {not Badge No.
(01: Betatron Ctl) that was included with each batch of film badges sent to G51 by
Landauer. As an integral part of any personal dosimetry program, the control badpe
ix stored in the same location as the film badges of off-duty workers. 1t is returned (o
Landauer along with each hatch of [lm badge dosimeters, where all the films are
developed in a single batch and read with an optical densitemeter. The control badge
determines the background—in the terminology of an analytical laboratory, it
constitutes a blank. According to ! ~ "7 CHP {former Landauer official,
currently a member of the SC&A staft}, “The assigned dose is determined by
suhtracting two numbers that are derived from the density on the user film and the
density on the background or *biank.” .. . Thus, any doses in the film badge
dosimetry rcport represent the doses received by the warker while wearing the
badge. not while it was stored in the rack.™ {Anigstein and Olsher 2012)

Thereliore, Allen's (2013) assumption that the tilm badge dosimetry reports include the exposure
of the film badge while it was siored in the rack is incorrect. To the extent that the control badge
might have been exposed to stray betatron radiation while the operator was weanng his badge,
the dosimetry records might actually understate 1he doses to the workers.

Our calculation of the expesure of the layoul man comprises 22.11 mR per 8-h shift from
betatron radiation and 0.53 mR from the activated steel. This yields an annual exposure of

8.98 R from siray radiation from the betatron and an additional 0.22 R from activated steel. With
the same shot geometry, we calculated an exposure rate of 0.339 mR/h at the operator’s desk in
the control room. This results in an annual exposure of the betatron operator of 0.46 K, assuming
he sal al the desk in the ¢ontrel room during the cntirc part of his shift that the betatron was in
opcration. Thus, his weekly exposure, averaged over 50 weeks, would be 9.2 mR, less than the
MDL of'the film badge. In reality, espccially during the “long shots,” he may have left the
control reom through a back door. Such a scenario is plausible il we note that the operator was a
member of the betatron team that was also responsible for processing the exposed films, and that
the room directly behind the contro! room is marked “Processing Area™ on the floor plan in
Figure 1. This is consistent with the account of the Iate* a GSI betatron operator,
who said the exposed films were processed in the betatron building. Thus, the operator may
have spent part of the time during betatron exposures away [rom the control room.
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Figure 1. Drawing of New Betarron Building Showing Desk io Contrel Room (NRC 2009h)
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We therefore believe that our estimated exposure of the layout man of 9.2 Ry is a scalistic and
claimant-favorable bounding value. This value was presented to the Advisory Board at the
June 20, 2012, meeting in Santa Fe, New Mexica.

4,2 Radium Radiography

Allen (2013} correctly summarizes the SC&A exposure analysis of the radiographer using “*Ra
sources described in paragraph | of section 1 of this memo. We would rephrase his reference to
our use of “worst case™ parameters: we would characterizc the parameters as being claimant
favorable yet realistic, the regulatory requirement for assuimptions used in dose reconstructions.
However, our exposure analysis based on time and distance, as well as the one based on
extrapolating the doses of a part-time radiographer Lo one occupied fll time with such work,
serve only to buttress our recommendation that the bounding exposures should be equal to the
AEC limits. These limits were 15 rem/y prior to 1955 (which Allen failed to mention} and 12
rem/y in 1955 and subsequent years—up to the end of the Radium Era. We disagree with
Allen’s asseriion thal “Based on a statement GS1 made to the AEC that no one had exceeded the
annual limit and the average was below 25% of that [imit, the maximum dose can be ¢stablished
as failing between 3 Rfyrand 12 Riyr.™ We interpret (5178 statement that no one exceeded the
annual limit o imply that someonc’s dose might have been at the limil. Since there is no way of
knowing who that person was, the AEC limit represents the bounding value. The average dose 15
immaterial—the decision to compensate a claimant must be based on the real individual, not an
imaginury statistical average individual,

We further disagree with NIOSH s udopting our calculated exposures of workers outside the
radiography room as a basis for dosc reconstructions. Amigstein (201 1b) caleulated doses
outside the steel door to the radiography room to check himiting doses to nonradiographers
calculated by Allen (2011). Tt was not our intention to endorse the assignment of different doses
to diffcrent classes of GSI workers, although we admit that citing that caleulation in that report
may have implicd as much. From the time of our earliest review of the GST site profile {SC&A
2008), we have questioned the division of GSI workers into 1wo categories by NIOSH. We
belicve that the limiting exposures of 13 rem/y in 1953-1954, and 12 rem/y in 1955-1962 should
be assigned 1o all GS81 workers. This is the SC& A position that was presented to the Advisory
Board on June 20, 2012 and reiterated in response to questions from board members at its
mesting in Knoxville, Tennessee, on December 11, 2012, This position 1s confimmed in the
following excerpt from Issue 11 of the Appendix BB issues mainx:

[MIOSH] 1/13/12: Allen [(2012)] stated that, in asscssing doses from betatron
operations, dose reconstructors will choose the most favorable exposure scenario
{i.e., betatron operator or layout man} in ¢ach casc.

SC&A Response (7/28/12); We agree that the most favorable exposurc scenario
shauld be applied in-all dose reconstructions. The same procedure should be
extended lo reconstructing the doses from external exposwre 1o sealed sowrces. If
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such instructions are included in the revised Appendix BB, we will rccommend that
this issue be closed. [Italics added]

Since these are the only cxposurcs for which there is a factval basis, it is SC&A’s position that
doses derived from these exposures should be assigned to all workers, not just known or
presumed radiographers, This was the basis on which we supported NIOSH s assertion that they
can regonstruct doses to all workers during this period.

Otherwise, NIOSH would need to track each worker’s job assignmeni and activilies. Faor
instance, was he the one who was taking measurements inside a tank hull while it was being
radiographed with a betatron, as recounted by the Iaie:_? Was he the draftsman
{not likely to be considered a radiographer by dose reconstructors} who was in the betatron
shooting room during a radiographic exposure? Such incidents would most likely be bounded by
the 12-15 R/y limiting cxposurcs, bul nol necessarily by exposures from other scenarios.
Likewise, how can NIOSH assign any doscs te workers whose job assignments placed them 1n
locations that were not in the proximity of the radium sources? Since the New Betatron Building
was not erected until after the Radium Era, the scenario in which workers in No. 10 Building
were exposed to stray betatron radiation is not applicable. Since not many workers would have
reason to be in or in the proximity of the Old Betatron Building, which was about 250 fi from the
nearest other building, stray betatron radiation from the old betatron is likewisc nol a basis for
assigning doses to such workers.

Discussions among Advisory Board members during the Knoxville meeting indicated that at
least some believed that the limiting doses would be assigned to all workers during the Radium
Era, not just to the smatl nuimber of known radiographers. Furthermore, using ditferent exposure
scenarios in dose reconstructions of different workers is tnconsistent with the policy enunciated
by Allen (2012), who stated,

Betatron operator dose is intended to apply to anyone working in the betatron
building. Because little information is available for the location of most workers,
these doses will apply to aff workers at GSI. For the same reason, the layout worker
dose is intended to apply 1o a/f workers. . . . Dose reconstructors will choose the
most favorable set of doscs for the given case. [liahes added)

There is no reason why workers employed during the Radium Era should be treated differently
from those emploved during the period when the New Betatron was in operation.

4.3 Exposure to SLTL Sources

1t is our position that an exposure of 2.67 R/y from SLTL radiography should be assigned to all
GST workers from January 1 to September 30, 1963, whereas NIOSH would assign this exposure
only to GGSI radiographers, assigning approximately one-half this value to other workers. Since
thera was no need for GSI1 radiographers to be involved in this operation, there is no reason they
would have a higher cxposure than other workers. GSI sinployees that were most likely to
remain in the vicinity of these operations would have been these involved in the production and
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testing of the castings—supervisors, metailurgists, layoul men, eic.—and perhaps chippers,
grinders, and welders who repaired any defects uncovered by the radiographs, Since the
identities and cven the categories of these workers are unknown, all workers should be assigned
this exposure.

5  Summary and Conclusions

NIOSH and SC&A agree on who arc the maximally exposed individuals during each era. There
is, however. substantial disagreement on the doses to be assigned to GSI workers, SC&A
belicves that all workers should be assigned the same doses in a given cra. NIOSH is
inconsistent in this respect, assigning lower doses to nonradiographers prior to New Betatron
operations, but the maximum doses—either those modeled for the layout man or the betatron
operalor, whichever is the most claimant-favorable—during New Betatron operations.
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