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PRELIMINARY REPORT

I am a resident of Groton, Massachusetts and am legally competent to provide this
Affidavit. I have personal knowledge of the facts set forth herein and if called upon to testify
under oath, I would testify to the matters set forth in this affidavit. All of the opinions expressed
in this declaration have been made to a reasonable degree of scientific certainty. My
conclusions are preliminary in nature and subject to change based on future review of additional

information.
In this matter, I am serving as an expert consultant. I have experience as the

¢ Radiation Safety Officer at Harvard University
e Lecturer on Radiological Health in the department of Environmental Health at the

Harvard School of Public Health

I have over twenty-five years of experience in the health physics profession. I began my
career in environmental monitoring in the nuclear power industry and am now responsible for
one of the largest academic radiation protection programs in the country covering all aspects of

the control and monitoring of ionizing and nonionizing radiation sources.

As Lecturer in Health Physics at the Harvard School of Public Health and an Adjunct
Professor of Radiological Sciences at .the University of Massachusetts at Lowell, I direct and
advise graduate level students working on projects and theses through an internship program
with Harvard University and the University of Massachusetts Radiological Sciences Program. [
hold the MS degree in Radiologicél Sciences and Protection and the Ph.D. degree in

Physics/Radiological Sciences from the University of Massachusetts at Lowell.
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I am certified by the American Board of Health Physics and am a member and past chair of
the American National Standard Institute (ANSI) Committee N13 on Radiation Protection and
ANSI N42 on Nuclear Instrumentation. I am then Associate Editor for the Journal Health
Physics and have published numerous articles on radiation protection. Moreover, I was a
member of the National Council on Radiation Protection (NCRP) Scientific Committee 2-1 that
prepared “Radiation Protection Recommendations for First Responders.” 1 served as chair of the
ANSI Working Group for Surface Radioactivity Guides for Materials, Equipment, and Facilities
to be Released for Uncontrolled Use (ANSI N13.12), and served on many ANSI Working
Groups. Finally, I have served on the Massachusetts Low Level Radioactive Waste Management

Board for seven years and three as the chairman.

I am providing my expert opinion concerning NUMEC s operations of nuclear fuel facilities
in Apollo, Pennsylvania and in Parks Township, Pennsylvania. In my opinion, after a review of
documents and testimony made available in this case, both the Apollo facility and the Parks
facility failed to meet the minimum standards of safety for a nuclear facility. In violation of
federal law, each of these facilities regularly emitted large amounts of radioactive material into
the surrounding environment through airborne stack emissions, unfiltered stack emissions,
ventilation problems, unsecured material handling, fugitive dust, and multiple explosions and
failed to properly monitor and report its radioactive emissions to the appropriate regulatory

agencies. Specifically, my opinions are:

o The NUMEC facilities, operating under Special Nuclear Material licenses from the

Atomic Energy Commission ( SNM-145, Source Material Licensee C-3762, and SNM-

k]
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414), were conducting operations with radioactive materials including plutonium, highly
enriched uranium, strontium-90, cesium-137, thorium, and americium.

e Each of these elements emits ionizing radiation, a well recognized carcinogen. It is the
presence of ionizing radiation that makes this material suitable for use in nuclear
reactions. Furthermore, it is the presence of ionizing radiation that subjects this material
to oversight and regulation by the Nuclear Regulatory Commission, formerly the Atomic
Energy Commission.

e Ionizing radiation was recognized as a public health and safety hazard during the entire
period of the life of the operations of the two NUMEC facilities (1958-1983, 1961-1980).

e NUMEC’s operational, health, and safety practices were well below industry standards
during much of the operational life of these two facilities as reported in 2 November 23,
1966 memo from the Nuclear Energy Liability Insurance Association (NELIA) (refer to
Appendix 1). This document identified NUMEC as "one of the hottest risks on our
books". The memo continues with "the method of reporting the MPC hours does not
accord with any published procedure, and I have therefore not been able to interpret it
with any degree of confidence."

e NUMEC erred in the operation of the Apollo facility by failing to design or construct a
plant that could contain or control the radioactive materials it used. As a result, excessive
amounts of ionizing radiation were regularly released into the air.

e NUMEC’s radiation protection program at both of these facilities was insufficient and
inadequate to effectively monitor for the radioactive materials used at the facility. In

Attachment 1, NELIA raises concern about the loss of 30 kg of uranium down the river
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and continues with "I cannot but wonder where the health physicist and his monitoring
program where all of this time." To further confirm the concerns about the reliable
operation and compliance of the facility, a July 9th, 1974 NUMEC memo (see Appendix
2) says “we are guilty of gross irresponsibility in continuing to operate our uranium
facilities.”

» A review of the compliance record of these facilities reveals numerous large scale
releases of ionizing radiation into the neighboring environment resulting from
institutional and widespread violations of safety regulations and procedures at the
facilities. As shown in Appendix 3, an August 7, 1969 memo that shows environmental
contamination in water samples of over 4 million disintegrations per liter of beta
contamination in the Apollo drain that leads to the river. The same document continues
that the Uranium limit 66 dpm/ml for Uranium. The same document ends with “we
believe there is a moral consideration that these high concentrations might produce
undesirable environmental effects. Also, there is the more immediate concern that, if the
AEC realized the extent of the problem, they might impose an annual total discharge
limit...”

e The Atomic Energy Commission, and later the Nuclear Regulatory Commission, cited
the NUMEC facilities for violations of federal regulations on a regular basis. NUMEC
was often in noncompliance with orders from the AEC/ NRC on regulatory matters
relating to the health and safety programs at these facilities. These trends are clearly
indicated in a November 29, 1972 Babcock and Wilcox memo about a meeting with AEC
compliance inspectors (refer to Appendix 4). In this memo, AEC expressed concern

about the "recurring nature and seriousness of the next violations." NUMEC further
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reports that AEC opened the meeting by stating that "NUMEC has been the worst
offender AEC regulations over the years."

e The history and culture of these facilities along with the documentary evidence of the
operations of the plants leads me to believe that the releases that were documented were a
fraction of the total number of releases that had occurred over the life of these two
facilities.

o NUMEC’s environmental monitoring program was also insufficient and inadequately
designed and operated and, as a result, the data available concerning the amount of
radioactive material emitted from the Apollo and Parks facilities does not adequately
account for the extent of the environmental releases from the facility;

e Serious questions are raised about desire of the plant operators at both of these facilities
to identify and detect radioactive contamination into the neighboring environment
through airborne emissions. These questions are raised by the pattern and timing of the
failure of NUMEC to follow well recognized legal and industrial monitoring practices.

e Because of its failure to adequately monitor and report levels of radiation in the facilities
and being discharged outside of the facilities, NUMEC’s employees at both Apollo and
Parks have been designated as part of a special exposure cohort by the United States
Department of Health and Human Services. This designation reflects the widespread
exposure of individuals at these facilities and the complete failure of NUMEC to monitor

for releases of ionizing radiation.
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J. Ring
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NUMEC’s improper operation of these facilities resulted in unlawful dumping of
radioactive material into the soil and water near the Apollo facility, as well as excessive
emissions of radioactive materials from the plant stacks into unrestricted areas.

To the extent the releases of ionizing radiation from the NUMEC facilities were
monitored, the data demonstrates numerous releases well in excess of federal regulatory
limits in unrestricted areas of the facilities. As an example refer to Appendix 5, which is a
NUMEC internal memo from March 22, 196?, That reports stack releases 1350 times the
allowable limit (MPC), releases into unmonitored sewer drains, and identifies that "in the
present plant exhaust system just is not doing the job it was intent to do." This document
continues to say "attempting to comply to the stack regulation is like attempting to
eliminate an ant hill one ant at a time."

To the extent that the releases of ionizing radiation from the NUMEC facilities were
monitored, the data demonstrates that these releases were frequent in nature and exceeded
federal regulatory limits by many orders of magnitude.

The documentary evidence suggests that NUMEC was more concerned about losing its
license than maintaining the integrity of their special nuclear materials inventory and as a
result, NUMEC made affirmative efforts to hide the naturc and extent of violations of
health and safety regulations. This is evidenced by the NUMEC ‘Company Confidential’
memo of March 29, 1960 (Appendix 7) that discusses liquid discharges that are well in
excess of the permissible radiation exposure limit in areas of the members of the general
public up to 20 mR per hour. The document continues with “Imaginary dilution is not

satisfactory. We will be found out and could subsequently lose our license.”
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e The amount of radioactive material that was unaccounted for (“Materials Unaccounted
For” or “MUF™) at the NUMEC facility was so large that the AEC and Department of
Energy (DOE) investigated.

e Based on the inadequate monitoring system, large number if unmonitored release points
and cases of significant quantities of radioactive material deposited in the ventilation
system, it is likely much of this MUF was released into the communities surrounding
these facilities. Appendix 8 contains an April 20, 1964 NUMEC memo to AEC that says
“While we are in agreement with you that the frequency of surveys may be inadequate,
we would like to point out that a very through survey is a monumental task since we have

a total of 88 stacks that could discharge radioactive airborne material into the general

environment.”
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Appendix 1
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Nuclear Energy Liability Insurance Assocmtron

8BS Joha Street. New Yors, ML Y. m

Francis X. Boylan RTINS Roger T. Wana,
Caserni Manager S - ok I-u-::u:n-
mmw . *x Wast Hartiord, Conn. 06119
James B. Donevan Novexber 23, 1966
M, J N P w
oo Marroms Avsi L A, ’ r
85 John Stre £

New York, New York p
Rs: NUMEC ~ Report ot Overexposure to Exployees

Dear Joe:

um«mm%ama..mumwunr

I have been quite concerned with scae of this outfit's operations addu.
to the "tochnical® oversxposures described in tha AEH of Sovember 21 (and alsq
m-mumnwm).mmmnmmmu
Jamuary 156 of this year.

MMlmbMpummmwmmm
the first of the year, probably with Remus. I have been in correapondsoce with
him on the subject and we wdll probably pick this up when we visit the Saxton.

This is one of the "hottest" risks on our books.

Now as to your specific questions, I anm sorry to say that it is lmpossible to
svaluste the sxposures from a plysiological standpoint for seversl reasons,

mwa&mummmm-mmmmwmmmm
cedure, and X'have therefore ot been able to interpret it with any degres of con-
fidence. This is one of the points that I want to investigats.

m:mmmmwmmmmmm Reretafore
no credit has been givea for the protesticn provided by respirstors so that the
mWthmurmumﬁmummav::

:
;5
|
i
¢
i’
]
;
i

' recogniticn of respirators. prior
pondence on this point slthough I cannct find it in any of the ABCH reports to shich
I now have access.

the
exporurs by some indeterminate factor, This is why the insured
rqutoth-n'pat-thl'wm. nw-mﬂ“

e ,,,,—,—,e,Y,YYe,eeee,,ee,,,,,,ee—_—_e e — _— e, e, e, —Y e,_Y, Y _ Y _ Y e_ e e e_Y Y _ SY—>Ye> e e, e e
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As a further complicating factor the exposures rted must be calculated
according to the AEC on the bssla of-x2 houria with the published limits
a3 the 'maximmm average for the 2 hours. Actuzlly, the exposures could be aver-
aged over a much longer pericd, possibly in tha order of weeks, for moderate
cumulative exposures, I the employwes are exposed to very low and safe concen—
trations for periods before and following the overexposure, ths actusl average
may not be in excess of the permissible for that periocd,

So you 30e a quantitative® evaluation of the physiological exposurs is izmpossible
on the basis of the limited information available to us, but I am inclined to be-
lieve that it js.not serious. The only accurats messure would probably bs by
bloassay - ols body" count would not show the alpha durden.

Actually T was far more disturbed by the loss of some 30 Kg (if the figare quoted
{s correct) down river. This 1sano insignificant amomt of uraniuz, At 3 value
in the order of $16 per gram this would come to almoat half a millicn dollars,.

Not peanutsi s

Apoarently and £ this material was effectively washed downstream with
nobody being the wissr, Of courss I camnot but wonder where the health plysicist
and his monitoring program were all of this time,

I would say that the less publicity given to these incidents at this tinme the-
bstter. They wouid make quite startling tabloid headlines.

We will dig into the situstion as far as we can at the forthcoming visit during
the early part of the coming year, and in the meantime I suggest that you #it on
this information, recognising that any individual can develop "symptoas® at any
tine based on normal or allegedly abnormal exposures.

If there are any questions, pleass gst in touch with me,

Yours very truly,
2o

RTW/mx¢ R. T. Waite

-y
1

BW-231-0845
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Attachment 2

¢ Plaintiffs' Exhibit No. 2 July 9th, 1974
» “we are guilty of gross irresponsibility in continuing to operate our uranium

facilities.”

L
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iNTERNAL CORRESPO ONL. _f=
DISTRIBUTION:
Nuciear Materisls & Equipment co.p. '
Babcock & Wilcox s, ra. 15613 A. Blum e

— :
” * DISTRIBUTION f/ e Bo B0 oM
KN

H e
- ~ W. A. CAMERON U o

SUBJECT ’ Date
STACK AND LIQUID DISCARDS  July 9, 1974

This lsttor 1o cover one customer and one subject only.

SUSPENSE DATE: MEETING WEEK OF JULY 15

Mr. Blum and I have recently exchanged informal correspondence on the
subject of control of stack and liquid discards of SNM from the Apollo
Plant. Mr. Blum has provided me with copies of Mr. Hoynacki's May 7
memo regarding pro formas and Mr. delSignore's May 3 memo regarding
burials.

If the information contained in these memos is accurate, we are guilty
of gross irresponsibility in continuing to operate our uranium facilities.
" Mr. Hoynacki's memo indicates that over and above the "allowable losses"
on May 7 we hade a MUF of 1,946 Kgs of uranium. That represents a dollar
value of $500-600,000 and means that for every kilogram of product shipped
we had a material loss of $2-3 per kilogram. On the face of it and ignoring
envirommentzal problems, it would appear that it was ridiculous to continue
I had suggested to Mr. Blum that we needed to establish same control
limits. He points out that we are ocut of control. All the more reason
to establish intermediate unscientific controls. This performance is
unacceptable.

The addressees are to schedule a meeting with me during the week of July 15
to demonstrate absolutely that they have a method of controlling the Apolle
operations with respect to discards and losses. In the absence of such a
demonstration, I will discontinue operation of the facility. In developing
ycursystan,pleasenotethefollmrqmterla v

(a) The "allowable loss" is zero. Anything in excess of zero must be
explained. .
() Your control system must be simple and understandable and

provide for the immediate and autcmatic shutdown of the facility
whenever the controls are exceeded.

(c) I do not accept the necessity of continuing to bury and discharge
the quantities of material indicated in the referenced memo.
Alternative econamic solutions must be developed.

Y 1

W. A. Cameron ,-//ﬁ

U

WAC/Tkp T

BW 1500047974
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Attachment 3
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o . HEND mj'
TG: 5. Weber = A
S. Mayers
. Fa0u: R. Czldwell
R. Williaxs

£U3JECT: River Bank and Botice Contamination from MMEC Drains
iz fugust 7, 1569

Sevarel river sanclas wers taken in Jume anc agafn in July 2% the four
NA=C- dischivoe points: XDL, ipollo, Patils ard Plutomie=. In s20® dmeviny:
L= uncisturdas witer samplie was faken, and ther the river boltsm wes sTirmal
ixd another wetar sasple taken. The dats is given belcw:

ST SAVRLE STZE LOCATION ASITATION? ALPHA DPW/L BITA Cisn

20 62 300 m) Met:ls Drain o a.8 2.8

v s &5 300 @) Hetals Drain Yes 3.6 382.3
030mE 3093 Plutenim Lrain Ko 288E.2 14838.2
25 dun 69 500 ml Plueniw Brein Yes 393.6 g3s.8
aun 8 500 ml KS¢ Drain Ko 342.4 505¢C.C

i1 Ju= 89 E00 a1 KD Drafm Yes 64.0 6z32.8

37 oun & S0C ml A20110 Drain No 2512.2 35,872.C
Vdan 89 560 m) Apollo Drain Yes 4450.8 £04,292.0
2% Jl & 300 =1 Fatals Drain Mo 1z.4 © 1354.8 -
b < 300 =) ¥ztals Dreie Yes 28,2 88387.2
1B  s0al Pluranics Drzin Ko 3.2 788.C

2 X1 &9 S0C w1 Fluterim Crain Yes See.4 212680
2> 331 8% 500 @) X0 Crain [ 5] 2752.4 14,384.4
25321 8 300 =) K0C Drain Yes 6.2 2430
2% 2ul &9 3C0 =l Apclle Drzinm No . 252846 495,095
2 34i 8 300m  Apolio Drasa Yes 2588 &,273,6%

BWM-00020936
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Lo2n e Junz results were SSTaistc, W2 W2T2 CORCErme:s aSser the hich
LEVElE, 2spEcialiy 2t a2 ASsilo s Plumamits craims. SO we repeitic

== si=573ng on Jgly 24, The results showed even higher levels (for e
i..-::;:.-:.}. i1 dpa/el is wae ¥20w for pluionium and 65 dom/ml is The 0w
o7 crenics.

ZzzXly concentraticns mezscrad at the Vandergrift amd Leschburg Sricges
TEVS BOT SEEn urusu2iiy kigh, nor have they S2en detectably ditTierent Then
==2ss 1= fea Bnolio dges.

Az 'z =iz o7 sacpling caly ihe Apcllo plant drain was dischzscing. Since
=3Iz drzin is 2lsc the Apollo city sewar, it's pot likely T & TINK Bis
szizy dfesharcag 2t the Apollo (NUISC) plant. We thirk the rzdfezsivizy
Tacrasencs ar accumlatien, which ¥s ocourriag. Im past ye:rs w2've
zzzzlad 4he viver botton ciose it the KIMEC drains and found Eig: lewei:

Iz the =uc. All of our discazrgs records show permissible averszz coolse=
::':':fgr.s, but the radicactivity being discharged fs not effectivaly als-
zarsad, .

dzciuse exch discharge is loczted part.way Ly the river bhiX, e 3456 THeV
Zzosoee contominated. For exznglc, ihe bank belew the Roclio dischirie
raizs 83 mr/ir beta-gamz. Cnly 0.8 me/br is parmissibla in umresTrisuic
evezs, The RX drain 2lsc hes hich beva-guume levels. The Cifficuiny wios
<z Dzsk contamination is fhzt it is = m2on Tight to the wasie predies oF
zozumajation of KUMEC redicactive wr2ste in the river. Stite inspecsors
ieve zlready made um'gs. but we've heard of no consequenses yel. Purt

ST The reason is they misundersicod the location of the Apoilo crziz <
=siitzrad in the wrong place. Alse, w2 $hink the XOC drafn misat sTIT0
szve bzen exianded intp the river &t that tima. Another reason coui: Ze
=T we Domitored duting low wzizr periscs.

3i== Tizz agc Plans Servicas snTensed som@ of the MAEC drzims.  Momaver,
iizz axmaneions were i=Sroperly comsTrurtad and washed zway corinmp Mign
~zzzr. kosuvfed drein with 2 sTendpise &éscharge should be imstailac
Toroazz> drain.  Soms comsiderzcion stould os gfven tn constructirg 25
»33232 plant crafa feasgendent oF =he city sewer systiem,

Sio= i==clse sction Is recuivec 30 resove ke high baak levels. e
ciztossad tne probles wivs XK. dormidoni 22 D. Gabrielli. WUzshing <owm tn2
szzs wita high pressure hasas zocsavs 10 bz the simplest solction.

Sizziag v end drumning the contaminztad mud is an alternate.

z25T%h 1od Safesy wiil comdues & rives botzom survey when time s availes
= dzt=r=ire the levais and axtant o botioo contamination. i

T4e o meier vazsgms far concern cn XUSEC's part revolve around the Tact
et zetinfas elements don’t cisparse in the chemical enviromment ¢ the
mvar, Pracipitztes 7orm ind sevtie G the river bettom. V2 have had
sviZzncz in the past of sorotion or the hard river bottom shale. Because
=¥ Tazsa prebiams, NUMEC shou'd not only tzke the above recormended zIiicns,
3ut :lzo tha Coerporate Hazards Scmaistea should consider the problems.

P

BW3-0221501291
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% - 2 Tirsc place, we delieve mn 18 the =oral consideration that these
bl ms meaas > >

) S _?..sa_"*ztiaas might produce undesirable eavirormsaty; effects. Ats:
TIErE .stnaminﬁh:ammmt, i7 the ASC realized the extern: o~

2 FTlem, hat they might fcpose an anmuzl tota) discharge limiz 3
E.;;f:i;a a-m Riﬁ ﬂw !f’i - - i e ‘a ==—a
o il : phn;stgzmud: ity t. This corld likely mecessizz=z

.,
= BW000044844s
BW3-02219.012g5
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Appendix 4
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7-3t
-W:mv— f‘fw

Babcock & WIlCOX rm re viers 'miqt' £ G NoNuRS R

' DISTRIBUTION ' NOVIO B2 | r
" ek meftier, Ir. gu o :
AT MIBEC Mzeting with AEC Cospliance P Novesber 29, 1972

Ths lorwr W wrver wme B and vee whiee iy

W.A. Cameron, W.F. Feer. -d E.l. llllld‘. JP. Pepresented KUMEC §a 2 meeting with
AEC Cospliance per 27, 1972. The follewing AEC personnel were i
favalved: 0. Crocker, E. mm-. ¥. Kinney, P. Helsom and R, Softh. ;

P. Helson opened by explaining the purpose of the meeting. He stated that Compliance
was concerned about the mecurring nature and seriousmessof NUMEC violatfons. He
explained that the AEC could now fmpose civil penalties for those types of vielatfons,
HUMEC was invited to the meeting to outline 2 course of actfon to minimize future
problems. NUMEC's input would then permit the AEC to determine 2 course of actionm
regarding disciplinary acticns {f deermd proper.

W. Cameron suggested that E. Reltler Mgln the meeting reporting two incidents
which occurred on Novesber 22, 1972, Hovesber 24, 1972. E. Reitler then gave
sutmaries of the two {ncidents, indicated causes and geve corrective actfons. Details
are given in Attachments I and 11,

. Cameron explained that the new Health, Safety and Licensing reporting arrangecment
uou'ld h:l!lute corrective actions by placi &{s rupanlib ity 4n 2 departrent
which 45 not directly responstble for pro In addition, the Facilities and
Health and Safety Department fs responsible .for pmﬂdiu enphasis on engineered
safeguards to provide in-plant safety.

R. Safith reviewed the viclation and safety 'ltan from the last ASC Complience {nspec-

ticn. He indicated that the AEC would 1ike to see follow-up bio-assay data which fs

sccomulated following in fncident, and the licessee's evaluation of that data, After
considerable discussion, NUMEC agreed to provide this Information.

B. Cracker comsentsd on W. Kinney's investigatfon’of the recent PC-2 fncident. He
qllnsiud the following points:

{1) There appeared to be fnsufficient or inadequats on-the-job trafaing of
operators responsible for performing the work.

(2) NUEC fafled to adequately chack out equipment which had not been
operational for a‘;:ﬂuq‘{i period ofqil:‘liu:“

(3} The Manufacturing lnstructtm covering the operation did not take
. into account the safety considarations of the work.
P. Helson encoursged the use of Press Inllms following incidem: to dSscoch
false rumors concerning the incident.

The growp: then met with J.P. 0'Reflly to continue the discussfon. He opened the
meeting by stating that NUMEC has been the worst offender of AEC regulations over
the years. He fndicatsd that the AEC had given NUMEC & grace perfod after the B3W .

BW331001.0062  pwisoooszsro

BWiM-00020381
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HUMEC Meetfng with AEC Cospliance -2 Novesber 28, 1972 L

. i

takeover, but that 1ittle isprovement was evident, The AEC is strongly considering
imposing clivil penaltfes against RUMEC.

In addition to civil peaalties, several other options are available to the AEC
{ncluding the following:

(1) A growp of fnspectors could be assigned full time to NUNEC unti] the
problass were resolved.

(2} The frequency of { i could be {ncressed.

NUMEC then outlined the Eypes of corrective actions which were being irplemented in
the following arsas:

1] Liquid ¥aste Hanagement raa
lz hm{ug Ventilation ud’;?i-ni'llan Progran
3) HMaterials Control Prograa

1«; Pmivetﬂnhm Program

£) Recurring Probless

The AEC wi)l send to MMEC the minutes of the meeting. KUMEC will then reply with 2
thoroush discussfon of the above subjects, carmective actions to be fsplemented and
target dates for completion.

EXR/d1d
attachments

DISTRIBUTION: Brever, A.T.

Williams, R.A.
R.

BW 1500052371
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I¥C by & fastor 28 S ze mors.  (ThLz 4 Tme tsirl amove wie PIL)

(C2 1.2-3-3-2)

Hinatean pesssat e/r?'n 51 stashs sa=nled and ahave JPC wese laboriiary sizcrs.
The przscat Lpolle g‘(.:n'e giacl zitustien is f=toezible.

450 RA=pflaticns (SI5L1L5) Sizta

1. Zvery enfflizred exhasst vill B grozlod at least vollly. ilhes tho cone
coatrition exse=dy 20 (0.8 dnfes) 3ha stnck 1) bho ucsled € ) con.
serusive days to eptatlisi tha avirazy sonsautriiica.

2. fwery £t extzust vill 5o supled at lenst sonthly, Hon Lhe coneen.

tration 2 2C the rizel will by sarcleZ o2 3 ccasssutive 2303 9 es-
tatlizh %he sverize.cvazcatralica. ..

3. TIf the averese soncsatration 43 above the 35C (9.8 d&3=/37) the filter w1l
be changed. ‘ien z new filtor i3 fast=llod t2s s%:sk hos t2 B2 rzasols
wvithia 16 hoars of the filter chiogs.

Rualth amd Ss?etr Rezutrs=aat

Anyiizs N9 runozater on tio filter Lox 43 greetss thin 6% the filtess are
cheicel. Tols results in a vizious cirels with pipctmal sacplise the enly
preseat solutien. .

Tas folleuing will attacst to verily the adovo statixaat. Thers are over 100
staciz, srasentiy abest 50 are oporstiomal. This mumbar will be Szck o5 to 100
after ths Zirst of the year. During'a stack samling poogras, 9 nacn vill &=
sar>lzd and sast dats ssows Nzt 70 %o 23 pareant 3f tze stacks zamsled Al be
above the 423, Aeserding % tio sredamt regulation, wo now %aca to reacsgls 2
to 4D _ziasis for 3 momsecative days z3d zay strek thet crarazss greater thua 5.8
Gpn/z2 13 requircd-to heve 82's filter shanged. Tndg osorliy will be 0 € kO
stizes (Uio paey mumber that cas abeys (20 aftor ths firzt stple) that heve W
be reszapled within 16 hours aftsr a Ziiter ehsngo. Lot often the slask i3
above ths 10 dfter s filter &herzo ead the rasa=pling aregran starts all evar.

httziting ta exnaly to tho stack repvlation is liks atleptios %3 elialuais aa
ant hill eme :nt 2t & txa. .

Tae urexduw plrat exhezzt sozton aa:ss revazsing. Pilise Soxes nced Lmamomel
(Taly esuld = Zons one systes gt 1 tiaw.) Ssrutiees im 3lace af 3oz A Jlltsr
s7stams.  Rgduos musdar of slacks by erdiausting rroaml apliams late a larses
stany, -

1534 -08 2794
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-2 -
Stack 859
CP.l calzizas, Jeed ead szrulder _,-j

o —

. k868 . 12,127 dpn/2) = 1330 ..z:n.n.e::
B£8 . 3030 em/ad = 350 times the 12C
suakmum_ threwing solutien out onto the roof.
sm;.ua }-pcpnaulthmuuuu“dppun!..
his ‘;gznum droing ints an muterad sTiar d.r:.‘.n
. The £43%0rs for Stacks 718 and 32 wers chinged on A5.68.,
The present plant exhaust systen just 13 not doing the job that 1t was intanded
;:S:x.aththmtmtmmmmtwﬂ&mﬁ-lbsm

i QMteanm!ﬂaﬁﬂﬂnm;mm
Feoblem %o the filter changors as wwll 23 smgpoe 1o the area, I

2. Changing the f{lters on Stack M8 and 32, o2 well a3 any other exiugt
systea, =ight result in high comsentritions of wranium being dischurgsd
then what ws presently have,

The plant exhaust systen, expecially for the high sariched arsa, necds re.onzines

y29-90270%

e eSS —heamm e o]
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ol : J)j .
Mutlear Materials tnd Equigment Sersscativn lpuilm“lnnlyl'ma 413 Teaphoss GRever T-BID  Canten
' April 20, 1966

Lvidion of ¥atarials Licensing 3

5
L
]
§
E

than sixteen hours aftsr installstion of the filter.

Whenever MPCa is axceeded in the plant exhausted alr, corrective actlon.
w11l be taken to reduce the concentration., He will mainmtaln the yearly
sveTaged concentration in the total volgme of alr exhemsted from the

plant below 5 x 10-12 uc/ml.

PO0OD48132

BWM-00020087
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°, The cxmosnre problca is soriozs. C. Rupert bas hed en wt:;.‘:z- of plotoniuws and
? rossitly roxed fission profacts. Ho s exsralliz plulonims sbote gulde levels.
We plen to hov: hia vholo Wiy cowntod £t on oxxly drlo.

¥o hed resomsinedod & hood fo= drum drlos¢ing op4 at Fuwe reqeest bed writtsn a
work ortzr to ingimsoring. Fation by Feginoorine oo (he drun wnlosd wentilation
sre=s rlos. Crodd you lend yonr wedisht tloserds grtting tho enzinegring design
zesaloted. ] b .

Mgh rlutsnion levele in the lawndry roens consons Ix Bains exponcd abt’ Us
K vovatna peat, T festrestsd T, Potler 1o begin smeeeid Laneo a1 plnbontin
Immiyz.  F2 3603 coatimer the prectico of bagiing clethss tel oo by s o
trainat:d. Lemehry oporalors siaould not epwn sesisd hezs vileool hosdlth end | 1Y
, rafriy covorese. £palle Emdlih snd Sxfei; will srorerate bagied edoiiinz.
Clelhing rocding 2bove 53,000 cfn alghs will rot br varhed,” Teie =112 mind.
rize the hizh pluiorivx levels in the lanndiy voste.

The 1iquid dicciarse problea iz more dLfficvlt Lo salve. Thege ore hish Javcls
of plutenim end rixed fission products &n the Jarwley woabs wlar, 2

of gor I =h' discherge-ds easy to fiml. G dos~ lovsls sre as hizh as 20 iR/
hour on tho river bank. Plulonion ponks con bs soen In thy prers sposires of
=i poanles. S tho dilulion yeemernded by owe tashzicisna vsra tridy enrried
ori, o uonld be wosting JEZ requiremanta. - PEorsver, I s inforusd thok pons

necesonry fob provifing Ciletien tre risslus. Junzinare ﬂL&'!tE in nat mats
faotowr. Wa vill be found ent snd conld svhsccaonily lase owe NS

The 'Stats Nazion=l Sinftiey Faninesr srd Uie Stata Smiliry Uster Poard are not
hopeg vith ovr peanossd Sdsnidfiaction and didadfon trealumb. T ¢ wvininin
iret 233 élzchmign shoudd by Laley poraissibls concsnlontion. Cur prrelice kes

heon in ovopame BSzh tonks wilh Jovw and pdtont oo sy sversaed pamicritlo
cean:hiratinn. Tirdre iz corsdisiant uith 12 WL 20,

Ve novld Ficht tho Sasdizey Wricr Poond ea Sis Sncc UABLELY Wi Foderal "
Ergnlstieesz,  Jiziwver, both fhe Stata sl 8 213 IDdi ear d-13y dlzmel-rzo,

Ghin mrbos moacs froa 00 ptdle e tlh atonl =faly sia-s thy pAsaiile BHolacieal
eTecls ol ga Dovg (ova accrwmistion rol wel feensfod kish el ianr,
Yo roob €33 Yidls oo sl disedars -, e w3 dvas I rerd s Jrmelry oy
(> vreduse b p-Slorei Uriir v it

AD031272 .

inary Opi on AParks Radia teion Pro . Page 2
J. Ring October 26, 2011




Case 2:10-cv-01736-DSC-RCM Document 70-1 Filed 10/31/11 Page 29 of 36

GO CHWLATE Sy

1 resiened pﬂ-l. cfforis on cirmain: laandey wrgle tyd heve dd~alifind the jevldea
=3

. TPazt of e rodfosclivity 4% non.prrilmlale miel slrsichl Mlleation conre- |
cuently naror uniied.

2. Flocenlation t2g given wp beesusp filtration see used Lo recwro the Clee
and, of conr3s, it ¢logged the filters,

3. henicsl trezfeont is co=slicatad bessuen of (he ec:p!-qlng :vtnh urod !ll
e Lroadey w2slo.

b, Home of he slulies usve systemitic. The Jiterstore shous thal fusncsefull
troalneat is spocifie for difforont noslides and for differe~nt mdca.l. or
ehermicsl foris of a given mwalide.

1 proposs a lrboratary study fo datl.":du the best lrestent nathed Cor ¥D0
vaste, Flocenlatitn rnd sedicmt:tien arpcors (o ho the most prealsing epproache.
This bex bown weed br 430 Yowesdries.  Wzalth ond Safely prrsonusl crn be used

fer e study., U5 paod a vork requast froa yom to do Ihe vork. If you prefor,
the rludy could ba earvled oot by R & D parsonncl. Ar reon es 2 worbrble molbed
is fornd you should reausst an Mglnsering Drsign ~nd build a treatwemt freflidy.

In mrmeawe, 1 b3lders thal vn must provide Lretmont fovw (il uasle. Tho dalarin:
seticns corrled oti Cer yoors are mot goinz to panily Stalp snd Felepa) author-
il8s= rny longar. Heslth ond Safety has thovorghly studied the discharge pro-
blest in & acacck to justi{y untrested relecss of AN westa. Wz can wo Yonger

in prod eoncelonce, supcord this vian, Y02 opd SEES rmwepzieal shondld ur‘w
sl-nd thot continved discherge of uwnlrest=d I rasle 42 in r‘io?a}!.a: of ri-te
i Jedrrad rc-vlrl.i:ns.

A0031273

BYWM-000208581

T ——
Preliminary Opinion on Apollo/Parks Radiation Protection Program Page 27 of 34
J. Ring October 26, 2011



Case 2:10-cv-01736-DSC-RCM Document 70-1 Filed 10/31/11 Page 30 of 36

Appendix 8

. ]
Preliminary Opinion on Apollo/Parks Radiation Protection Program Page 28 of 34

J. Ring October 26, 2011



Case 2:10-cv-01736-DSC-RCM Document 70-1 Filed 10/31/11 Page 31 of 36

Y0 ‘H‘f)

- \i
- —
seiear Matenisls and Equipment Corperation Apaita, qum Telophene GRover 3-8411 Catie lu!t':
. L561)
‘ ,’f April 20, 196
Mr, Eber R, Prics, Ass't Dirsctor
Divisicn of Licensing and Regulition
Unitad States Atomic Ensrgy Sommission
Washington 25, De C. / .
$ Ref: LR:GWX
I7-litha1,h,5
70=13%

40-.119%
Dear Mr, Price: '

In Teply %0 your letter of March 27, 136+, to Dr. Zalman Shapiro, in «hich you
stats "surveys wers inadequate tc determine compliance with i3 SFR 20106 (b)
with raspect to airborme concentratizsns of radioactive matesrials released to
unrestricted areas, contrary tc 19 JfR 20-201 (o) "Surveys®, we wish tc make the
following statemant:

Whils we are in agreement with you that the frequancy of surveys may be inadequite,
we would like to point out that a very thorough survey i3 a monumental task since
“e have 3 total of 88 stacks that sould discharge radioactive airborne naterial
into the gensral enmvironment.

We have, however, resorted to diffusicn ejuations and —~etecrological :anditions
to determine concentrations at our property line. (See attached drawing NIEC
[-1C40), Bosanquat's axial plume concentration squation was used to detervine
the concentration of radicsctive =atarial at our property lins. The eguatiocn

is:

Ca = x 35.3

. o p?\,

wvhare Q = E=ission rate, curtes/second ~r d/u/sec

p = diffusion coefficient

X = distance from 3tack to point of measurement
a4 = wind spsed

Ca = axtai plume cencentration, ue/=l

J. King Uctober 26,
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Irer R. Price” Fage : ' ATTLL L. b
od States Atomis Emrg-.':omu::x :’-3' . T
ol e — }
We crose 33 Q 3 valua of %25 ¢ 127 ) Lirtay V2r jecand or . 1/a;second,
This i3 based on 3 stack concenirazion of 2 X 10°%° ucial or +00 1/ M. 3ae
4 stack flew of 1000 cubic feet per minute. (he =aximim per=ossible concen.
'.rati.unlior Airvorme waniisy reieased jnto unrestricted ireas rangss {roc
L x Lo~ uc/al for u.zﬂ 3 x 10=14 yeiml for Jali¥e and U-275, This stack
concentration of 9 x 10= .=l i3 based on the average yearly concentratior of

260 d/m:¥) of all stack s collected in 1967 asswming 168 hours per week
operatisn, Co ng for a 120 hour week operation, the_average ysarly cercen.

tration discharged is 170 d/a/¥), An addisdonal 30 d/n/MJ) vas inclzded t3 come
pansita (eor an sceasional veek-snd operation in some of the produciisn depart-ants.

We alss assuned that all oxhaust systams are in continual S.day operation. This
43 a conservative assumption-since scme of our production facilities are not in
operition for simiflicant periods of tine.

for p, the diffusion €oefficient, we cnose a valus =f .05 whicn assumes sonditions
of averags turbulence. ¢ .

For the wind valoeity, we usad values for speed and freguency of directicn 1s
reportad by tha Weather Bursau for the Pittsburgh arsa for the jears 19%2-19%Q
{See Tabie ). We then Sroceeded tc calculate axiali plume conseniraticns and
averaged thess ccncentrations on a yearly basis.

Since our buildinzg is appreximately 05 feet 14 31 north-scith dirsction, & 2on-
sidsred the xdal plura soncancrazions in 30 ot sections to be additive hen
navirg “inds zore or less perpendizuiar %3 the Ling axis of tne duilding, feor
“inds nore or .235 parallal o long 3y, we di-ided the ouilding lengthwiss lnwo -
two seccions f.r winds frem “he north secause .¢ “Na ndgh concentrations di sticks
in the southern end ¢f the buiiding; while for winds Trom tfe south e Ionsidersa
the building as a single unit. The resuits o th» analyse2 are 313 follidws:

. Dirsction of winds - west padrant (3WS, W, WM, ')

Wind speed, average - li.5 mph
Frequency of winds - 31,9%

Secticn Average yearly concentration at
procersy line, ue'ni

OO W~ Ohven Frhu M=

—

onn2%217
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. Poar R, Price 2age '
Jriited Statas Atomic Enargy Comedssion ) -.l'j Wris&ty S
- T ,' -
", “,
2. faction of winds . nors- quadrant (W, N, ‘Mg, NE)
Wind speed, avery - 3,56 aph
Frequency of wi -15,64
- ¥ / '
—'im Averigs yearly concentratien at
b :
West .70 x 10~12

East i.u6 x 10~12
J+ Dirsction of « Z east quadrant (ENE, 2, ES2, ST)

Wind speed, avarage - 2.39 mpr
Frequency of wind s,

Section Average yearly zoncentratisn 3t

property line, uc:ml

1 2 (=0 stacks)
v P 19,9 = ¢ E
3 t8.x x L9l
& .0 5 :o=le
5 1.3 x o=l
€ 3,0 3 1)=iE
] 28k x v ot
2 1,57 » o =he
9 1.61 x 1o~
10 0.96 x in-12

%, Directiom of winds - scuth quadrant (352, S, SSW, SW)

Wird speed, sversge - 10.0 aph
Frequency of wimds . 37,04

Average vearly ccncentration at preperty lins,
uc, al

Thﬂ_!: the average ysarly comcentrations at our zraperty line 'men tne winds are
from the west and north quadrant are beluw the concentratiang permitied in .

unrestricted arsas.

. - ]
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" . Foer R, Price 21ge & 5
.ted States Atomic Bnergy. Commission - .7 April 29, 196

- - *

The average yearly concentraticns at our proparsy line when the winds are ‘roe the
east quadrant ire at or beloy the permissible concentrations in unrsstricted areas
in six of the tan sect: / <hdle the concentritions in the rermalning four secticns
excaed the permissible ¢ tration in unrestricted area by factors is high as S,
The area to the west of property line, while in the legal sense i3 an unrestricts

area, it is s T restricted since this area 13 almost entirely rooftop ares
:‘ngjbz the rd Corporaticn, The rooftop™width to the wmst raanges frow 120 fse
o eet,

The average ysarly concentrations at ocur proparty line when the winds are from the
south quadrant exceed the concentration for an unrestricted area by a factor of i
approxinately 4.5 with 3,71 being caused by J stacks. The immediats area to the -
north of our proparty and in line with ) of our stacks at the north end zon.
sists of a dead snd ey and tha Raychord offics buillding, part of which has two
stories and part, one 3tory. . .
These ) stacks and the systems thay Serve, however, wvers ron.axistent in 196). Two
of these stacks service 2 dscontamination table vhere wet cleaning and cccasionally
some dry cleaning of contaminated equipmsnt will be dons. The purpose of the =xnaust
system for the decontamination bocth i3 to remove halogenited nydrocarbon vapors,
It is Mghly unlikely that ccnecantrations in thase two stacks will sxeeed Lhe permiss
- ble concentraticn for unrestricted areas, The dscontaminaticn table has bsen used
on the averiage of a few hours per week. The third stack ser-ices an incineratar
scrubbing system for which we are seeking iicense approval. Should the stack soncen-
tration from this third stack ba such that the general population ce =ver.exposad,
wa will do one or botn ¢f the [sllowing steps:

The first step wuld be %0 2dd wore air sleaning equipment or nodify the
existing air cleaning equipment,

The second step wouid be to relocate “he stack further upwind (rom the
north sdge of the roof to a location whieh es the a2ctiviiy raleased
intoc the unrestrictad ar:a less than b x 107* ye/ml.

Suuar‘l.:i.nh if wo assume that each stack i3 discharging uranium at a concentraticn
of 9 x 10~'! ue/ul, 8 factor of 20 higher than %he permissible for unrestricted
areas, we find that the yearly averags concentration at our east and south property
line does not excsed the concentration perwmitted in unrestricted areas. The m:
to the sast is a truly unrestricted area. Further, although the arsa to the vest
15 legally an unrestrictsd area, ve [sel that in reality, it is a restrictad area

bacause of the large roof area.

The Raychord office building immediataly to the north poses the valy serious
potentiil hazasd; but with knowledgs 3f plant operationd, the hazard at our northamm
property line is minizal.
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Poer R, Price
nited Statas Atomic Emergy Commizsion Faigs : . &% April 20, 19ea

g T

/

¢
i |

Qur present policy regarding stadk sampling is that the Health and Safety Department
shall collect stack samples upon the installation of a8 nev sxhaust system or the
acdification of filtars in existing 2ystem in addition to sampling all scacks
discharging radioactive rials on 3 quartsrly basis,

We feel that our a m%mmymtaamunabhmwimuus
that w are in couplying vith the intent of 10 CFR Part 20, Ye are, of course,
cpan to any recommendation that the Division of Licensing and Regulaticn can make.

Very truly yours,
EUV.
// 5 B, V, Barry

EVB/ir Manager, Health and Safety

‘-

Enecl.

e ———— e e e e e T
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TABLE 1

Percentage Fraquency of Surface Hourly Wind Observatien '
by Direction and Seasons and Average Wind Speed by Direction J
(Pittsburgh, Pa, WBAS 1942-1950)

POO25221

L&ﬁ%!ﬂ.ﬂﬁ&&éﬂ&-m!m'!ﬂw_
Winter D-J-F 2.66 2.7 2,78 2,48 2.2% 3.9 2.8 5.4 \5& 1.8 7,08 N.76 9.3% 11.5% 6.20 ).
Spring H-A-H 4,7 D.4 2,9 2.2 31 M2 37 6,60 9.2 .11,2 7.6 \.3& 7.7 9.3 9.8 6,)
Swwmar J-J-A 5B 4,0 3.8 2,6 3.2 4,0 4,0 6.4 11,7 154 B4 5.8 55 59 7.0 5.9
Fall S-0-8 W,1 3.3 3.5 2.5 b, 5.4 W7 7.6 1,1 128 7.2 7.) 6.0 a.o‘f 6.7 &)

—— — —— — —_— e r—— — — ﬁ ——— ——
]

‘Ull’l‘l ‘ h-) 3-2 "01 209 3"" “.2 3'8 6-5 "001 laol 70? 3.2 701 8-2. 709 5.0
- :.ﬁl'

Average 7,98 7,93 7.92 8.6 7.7% 8,69 B8.45 8,79 8.77 10,75 11,38 12,38 11,57 12,39 10,55+ 9,64

Velocity 1\

(mph) .!

9¢ Jo 9¢ abed TT/TE/OT Palld T-0L Wuawndod WDH-DSA-9ELT0-AI-0T:Z ased



