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

EXHIBIT A



Case 2:10-cv-01736-DSC-RCM Document 70-1 Filed 10/31111 Page 2 of 36

PRELIMINARY REPORT

I am a resident of Groton, Massachusetts and am legally competent to provide this

Affidavit. I have personal knowledge of the facts sel forth herein and if called upon to teslify

under oath, I would testify to the maners set forth in this affidaviL AU orOle 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

• Lechner on Radiological Health in the department of Environmental Health at the

Harvard School of Public Health

Jhave over twenty-five years of experience in the health physics profession. I began my

career in envirorunental 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 Leclurer in Health Physics al the Harvard School of Public Health and an Adjunct

Professor ofRadiological Sciences at the University of Massachusells at Lowell, I direcl and

advise graduale level sludents working on projects and theses through an internship program

with Harvard University and the University of Massachusetts Radiological Sciences Program. I

hold the MS degree in Radiological Sciences and Protection and the Ph.D. degree in

PhysicslRadiological Sciences from the University of Massachusetts al 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) Conunillee N13 on Radiation Protection and

ANSI 42 nn Nuclear Instrumentation. I am then Associate Editor for the Joumal Health

Physics and have published numerous articles on radiation protection. Moreover, I was a

member afthe National Council on Radiation Protection (NCRP) Scientific Conunittee 2-1 that

prepared "Radiation Protection Recommendations for First Responders." I served as chair of the

ANSI Working Group for Surface Radioactivity Guides for Materials, Equipment, and Facilities

to be Released for Uncontrolled Use (ANSI NI3.12), and served on many ANSI Working

Groups. Finally, I have served on the Massachusetts Low Level Radioactive \Vaste 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 AJX>llo. 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

rederallaw, 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

faiJed to properly monitor and report its radioactive emissions to the appropriate regulatory

agencies. Specifically, my opinions are:

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

Atomic Energy Commission (SNM-145. Source Material Licensee C-3762, and SNM-
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414), were conducting operations with raclioactive materials including plutonium, highJy

enriched uranium, strontium-90, cesium-I3?, thorium, and americium.

• Each ofthese elements emits ionizing radiation. a well recognized carcioogen. 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 regulatioo by the Nuclear Regulatory Commission, formerly the Atomic

Energy Commission.

• 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).

• 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 a November 23.

1966 memo from the Nuclear Energy Liability Insurance Association (NELIA) (refer to

Appendix I). This document identified NUMEC as "one ofthe hottest risks on our

booksn
• The merna continues with "the method ofreporting the MPC hours does not

accord \\ith any published procedure, and I have therefore not been able to interpret it

with any degree of confidence."

• NUMEC erred in tl,e 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.

• NUMEC's radiation prolection program at both of these facilities was insufficient and

inadequate to effectively monitor for the radioactive materials used at the facility. In

Attaclunent 1. NELIA raises concern about the loss of30 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 oftbis lime." To further confinn the concerns about the reliable

operation and compliance of the facility, a July 9th, 1974 NUMEC memo (see Appendix

2) says '\¥e are guilty of gross irresponsibility in continuing to operate our uranium

facilities."

• A review of the compliance record ofthese 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 afbeta

contamination in the Apollo drain that leads to the river. The same document continues

that the Uranium limit 66 dpmlml for Ura.nium. 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. .. ..

• The Atomic Energy Commission, and later the Nuclear Regulatory Commissio~ cited

the NUMEC facilities for violations of federal regulations on a regular basis. NUMEC

was often in noncompliance with orders from the ABCl 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 coneem

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."

• 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 ofthese two

facilities.

• 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 afthe envirorunental releases from the facility;

• Serious questions are raised about desire of the plant operators at both of these facilities

to identify and detect mdioactive contamination into the neighboring environment

through airborne emissions. These questions are raised by the pattern and timing of the

failure ofNUMEC to follow well recognized legal and industrial monitoring practices.

• 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 desiguated 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 ofNUMEC to monitor

for releases of ionizing radiation.
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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 faciJities 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 unmoDitaTed 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 Doe 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 nature 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 pennissible radiation exposwe 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 wiU be found out and could subsequently lose our license."
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• The amount of radioactive material that was unaccoWlted for ("Materials Unaccounted

For" or "MUF') at the NUMEC facility was so large that the AEC and Department of

Energy (DOE) investigated_

• Based on the inadequate monitoring system, large number ifurunonitored 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 of88 stacks that could discharge radioactive airborne material into the general

environment."
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Appendix 1
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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."
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'.
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~E DATE: , MEETING WEElI OF JULy lS

HI:. B11.11\ and I have recently' excharJ:.led informal corresporxlence on the
subject of oontro1 of stack and liquid disoarcls of sNl-l f=n 'the Apollo
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ees;"lotd.

~do !"l.l-an !coT",.. :!.. t:.... launhy~.un ~" b htll=~ a\' u.o
"I.. !>-.t\";" ~....~. I ~:<\~t::1 t. !'lItl.-..... tQ h;"" ,.,.....,..,;'I.••_.c. ?!""..,I.= IV/
I.....:r;. ll, ••D) ~at.l'..... 1!l~ pnocu.co or "..::,in:; ~"I1;'T.I Uot.L eM 101:;.1,~ ~

V1!fflSt.-l. Vo-!."!.dt-y ~"I'a1.5n '''MU not C'jp!t $MlrJ 10--, ·.:Ui:Mllt=olt!t r~ \'"
nrd., '·07"U..~. i:p;!Uo t:..,lUl ,.w.l s~r(:v doll ,,~ ~~••~ tA;:;p:!! .;'",IIr\Q::;.
C1ol.'d.n~ r.......eUn; ",bY.!. 53.«1.) e/.. ~. dll ~t l'f" e:-.t~J,' Tdc dll 1I'bi...
JOh., lbo 101;) ;iliIt~n: lrod.$' tn to. l.:.m:l::7' C'et('.

n... ll'J"'S.ol "1.Cll'iollr';_ p:vble... h -0"' l!1tf1<:l"lt ~ l<'t1'"l'. ~ e... M~. ) .......l~
or I'bl:-lll~ r~ r:i:u:d. t'...s.r..rIl1 r:ro:h..'"'U 1ft tl:r l-:.nr::,! ~lIl' 1;;1'>1". c.':J.rIrnc:e
.... -t ht;lo·.t\~r::·b""". \.0 rl.:d. G=c &,>"4 ltof:..... t·:-;) ... trio;. ~ 1.0 ;__,
lolMlr 0:. 111('1 r.\n:T lor:'<. nlllle"in~ l~ Cl'ft \lo :::om h. t!ll, "'1Im. ~b',"" l>t
-" r.'~lo:<. Jr \No dUuL\on ro::e~m<:d ~ 0':1" t:-clr.':lrl~..:< \::1'<\ \1-;"1 u-1'Tl<:li
Nt, ':0 \I(I'lIVi .... r:~U"l .'~ r,.,,,U-=t.,,.. !hl.-::I'f'.. , I,,;. lnron-x"<! t.!./fl ~~
Ilter-ellr.!'1 rot' f'""'ll4l1n! tlillltl611 1:.... r .. ,J:iI,!, 1li~'I..,,,,, tlqnH

j
'''' f.n Mt !:'!.~.,_

.ft..c:"!.o:-r. '000 "nl be ICM1!l ""t. ..11'J «>0110:1 ""hsr<:;.;;\i.l11<..... 01'1." '",,'a:oe.

n,C"f:t:lb r~~('l"'l ~Hit1' L:'Zi!lttw~ ~ \!\l" Sl'!.l~ :;:~I.i.l:.1'1ll'!.t:::" r.:,.~rJ l'J:1I Mt.
"~riV t:l.t~ O\!t" I~>:.~,l 1I1.:''':.....0 ..rt,\(''11 ..~It. d.'J."~('Ill '~"l'l'";'<IL i1,'1 o-:~1,,"..ln
'lott ,)1 .:l.:.cl"~·=,, tll",,]..1 ...) b\to:l p.''1':'I;.,,,.\101'' eNl<'':'11t".,.tl,.~:o. ~"'Al' 1....,..\\10.. IIrs
k'~ 1.. M',~:t' I'..I~ t'cl:ll 1.1.~ 10': I'i~'r~tt:::>t:n ::\....~\1!. :-:-'''1''1'':'":')':1 "..'t'!l1J:t1.~ln

c~:h;"·"ttoa, ~io1,,~:: ~"hnt cilb 1:1 0',: ::0,

1:0 «'lL·.il·~dJt. Ih:l ~~1t:" :';"j..:"r ih:'t11'(CO hr. ~1!i:C"'7-U."lJJ,t,1dot': I"c~rl
1::;ooJ.l'H«u, ,;-..:......\~. boU, :"l' :a,I:o :.,..1 tlo~ r,l.<; );'o\i..". .. d~n, dt-!:-1'~:-.

\;.~ .. r,:'"_ -.-,... fn£1 t:... i"".".\c ":~1\1. "L... ·~.;: O\t.. f'1 .. ·~ fnf .......,.,jlJ.. l-\"",,:;l.totcl
r'TrTIIt ~'!"'"'.~ «.)~ l~_...ro......l,.t\:O:1 rE:-' I :. '_~l",L 1,1, .. ......,.:." .... ,;......
yO' ,·.·..l (..-.JJ~ )1:.1:1::- ,-:I t.",~\ dt:o..·~..'·:;·..... \:H) ..~.,. h. t,..-:' lb,. )''I''::Q.7 ".::<:.b
b 1·("'.:00........... ,~:;, ..'~i;,.,.i':' h 11..

...00311.11.
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I
/'-_.

. , ••

..

......J.lIC'd ~l ...rrorl" <'l'I cl ...... ln: .1_~'7 ':"f.~ ...~ h' .... 1d_:1..I'1 ..<I Uo" I'"'l.J~
..~l

J. '"""t. f1f Ur: r"';l..·rU"~~,. 1« "''''jI'',:J.",,''''Lo I't~ .l.r.. i!1ol n.1I.r.oU,<> e«t"......

<:._~b n_~ .......-!J:.tl.

t. n.ccooldl.«> CP"" pn:n '"!' booc."UI~ n1tl'''Uon .....~ Lo r-. u.o nOlO
~l'ld. of coon" U. tlll;:;~ tlle !Ut~rl!'

1. thflOie=J. kr-t=rrt. is ~Uea.t.:d "=::II~ ot 11.6 ee.>f'l~ln;' r~"u • .-1 I...u.,. },o2\tt Ill::"". • • .... '; .

II. ~ oC \Jot' .strJ'SIl'S ....,.., q,.lHt-:U". T..., 11k""...,.. rJw..;:$ U~l t~:'lIl

~I~t. L" ....~e Co,. drfo:-;:Il ~U~ uri r_ 4lrre..... t. J'''-Vrie:01 "'
..~rtl;c;l. r~ of a Gl"('al aeocl,-",•

.1~ II l:!w:»"..~ ",u..;,. to cbt..",:-.1.. tu boo:.t l~rt«'!Dt ll:1l.w.-:1 (M' r.IlO

...."te. noccllhM.l'O'l Tn:! ~c-::<lbt.193 a;n~~rl' b "" t;'" -::t. ~,.~ "r.-l'....
Tn;1l ,"U· It;:-;u "Rd b;:'::: kurx!r1-::,. 1~\UI.rod :;.1f~L7 P':UOIJ'.I:ol ePn:~ u.,.'"i
tC'" ll~ d..-y. 1:":> zr.wod '" ~rl; ftq1l"'l '"'"" ,..... to dD llM .,,,n. 1r 7- 'In'trr.
tho, r.b':r -U ,,~ carl"1n1 ....1 ~ 1l" D pUOlll7l'WlCl. J~ tlCQI ..... ~b!o'=tl'd
11: r~ :ou ~ld n,!,,~t. ..,. ~;:h,"r1n:; Ib"'.cn .I'M .....ld .. \..~_\J.r.llt. tl'C'!.Ut~.

1" ~.:t~. 1 ~u.~'I'O t!ll'.L CI:I ralSL ~M tre'lt::::ftL rfl- 1iU:: t.~lfo. "bo d-~l;>I!I,=
;~I1v.... <:t;n:lfl'l ....'t c.... :,~:n "" 1l':It ,«l~ to ".~1ir,. St.~ll' ,nd Ye'Il'W r.lIt....Ol"_
.lIJ:-: ""'.7 loti;",. Rc=lth:...,; S,,!"'t] ..... t!",l"~:r sboC',.O'<\ Uln l!.is;!I-rr.oIO~
\w..l I .. r :te':.m b jn~t.Hl U!lue,tgl Tt')O:UlI o! ilLl: I:I"~. If:: O:'lb 11(1 lo:r..~1

in r.<0.1 r.X1 ....'.<rnc.... ~·t t.."l,. rl....... ro~ u ....!:zJi~ 1';' ... ,,:-Il"":!L ,1..,...ld IIIrl-:r­
.l-n.i tb,t o:olIli"t><;!I ':!lcl,llr&'" or Ilntz.:,,':-J m\~ r::.te~:o"'" ..lw;}1":l toe tt-:lc
:o'tJ :....:·7:0) rcS"J:U~I!:. •

.oosn13
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/:. / 4...11 20, 1961>

.
" .....te

Our lIr, ?rtoo:

..r: tJt:\l4
)1~~1• ..A.}
7o..1J~

:.0..110'

In :eply to you:- letter or !'laRh Z7. r164. to Dr. talNn Shap1ro, 1n 'i"h1cb 10\&
stat.,. -.surv,ys ...rs 11'Vldequ.ate .to cHt.er'Jr1.nc ecapl1anct V1t.h to ·:nt ZO-106 (b)
'oI1.th rupact t~ nrbon. eoncentrat1.om.s :It rad.1oa.ct1Ve m.ater..a.!s reluud. to
unr~nr1.etl!d. .r-eu, contr..,.,. te 1') :;R 20_4:01 (b) "Surveys·•.~ ·.t1sh t.e IIIa1cI ':.he
(011.,1011:'11 nat..nt:

WhU. ':Ie are in acr..,.nt. Wli.ti· you that the tnquanc:y of sUl"Tey' Ny bt inad.~r..t

\olIlt would 11k. to point: out that • TerY t:h"roiJ&h hrWt 1.1 a ~..,nW tUk 'i.~•
..... MVe a toul o( 88 stackJ tblt .:O'dd," d1,ehArp n410aeUve urborne ".tert&:
1nto ~ eener:al .~nt.

w. ~v•• hO'l4ver. relorted. t.o 41ttu.a1Q\ .~t1~ .W ~.. t4oroloC1cal :')ncl1.t.1on.
to d.~na:1..n. eanc:entrat;.cm.:I at cur FO~rt.1' 11,.. (3.. iltUCt.d. drilvinl HUl"JX:
L-l~).. Bo.UlqlMt.·" u:1&l pl~ :o:X:lnuaUon '!qu.&t:.on vu uted to bt.~
tt.. conc:entrat1.ca of ncl1MC'U.•• ~t.erl&l _to out' prop.rl.J' l1ne. the .quat.1Oft
1,:

•
)

J. King

c.
....... q

p
x
~

~.
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lb." A. ,rl·I:.'! ~
:oed Sl,ald J.t..-to: ~r"~•• -:0ft:"J.",:.)r.

4_-.-.

W'~ c:t.cn u Q i nlca o( :'.i~ :f ~:,.. 11 :l1rlt'i;.er 1~:Nt .3t" ~. ~ 1.1.i,.~ord.
This Ls ba,~d on & stack cor.cen~:~on at ~ x ~~.... uc:3l cr !OO 1!~;": ~~

a SUe" !lo'" ')t tooo eut:l1c: C.. t pel' :t:1n\,lte. L'he ~".II'\ pe::-:::,;:,.u1.bl. conc~!!..
~att.tm p~r 1,1r":ol"':"l- u...~nln'K ~nto ~.trt~t.ed. Areu :-:ancs.t (roc
~ x t~l uc!.I tor U-2 0 ~ x l~~L£ ~c;ft1 Cor ~ ..~~ l~ U..~,~. T~, t~k
conc:e~tr.1tion or 9 :It t~ - }IC:~ U ba.st4 on the n~;-&...TU."ly ccme."U'1t.~or:. ~t
24.0 d:iII:M) :Ie all .tack .safph. coU.c~ecl i."'l 1%1 &uta1nc iii! !';curs per'lluJ(
~Ptnd 'no i:O~l:11 tor a i20 hour "..k op!r,.t1on. the " ••ra~ 1.ul;,.: cer..:~n...
tratior: d.1.cl"oarSed. 1.3 110 dJalH). An ad41.~onaI ;0 d/:otlM) waf !.nc:~:okd., h ,;~..
ptMlt. C01" an :leeas1on.al W1Mk-.Nl oper~it~ in 'OINt <Jt ~ Pf:l'd.\le~~~n ~.pat't-.r.u.

'"'e .abg ullWle4 U...t -lU uhaun sy.t.lt1U an 1.n c:oriU.nial S-day ,)peration. i1\1.s
:.~ a COfU<ttrv"t.t.." :u~pUOft·;11nc. son. ot out prccmeuon CacUlt.hl U"It no-: i.r.
opltratl'.)r:. t::lr .s1.;:u!'t:c:~per1.~S o( t~.

tor p, ~ ~1.tt\Onon~tt1:1e!\t, we .:.nos. a valu. -;t 0.05 Whlcn u,,.., :?nCi1t1::::s
:t averacs t~enc••

for t~ wtr.d. "ltl:.e1.ty, ..,. USM -,'u'Jet Cor ,peed U!d !n~ncy or :l1.rect.:.o u
l1IPOrt..ed, by tha ;leao:.!'1er 8unau tor tn_ P1.ttsbw"Zt: arn tor tt'MI ;;~US 194L.19~

!~ee T&ble 0. 'ole tMn :Il"OUedad. te c.a.leu..:.ate JXU·i, pl~ c~~'tn:.r-a!.1;n~ ar:11
avera!eQ t~s., er:.r\C4:nU'~UQnS on .. year1.T ~u.

:i~. our bu11cU.n; ~s a~.z1lIl&~~17 c.o:; :-.. t ~"\ 1 ~r-..h.sc:'\tl'\ .jlr~c:Uon. ~ :on­
'lewred. u ... .u:s.a.l pl\7"" ,;cneent:~-:.~..:n~ !.:\ ~ ~.:c:t secti\)r:.1 tQ ~ ~t~.,~ ~n

M'.rir,c -..rind, %on or :'~,.s plet;:lOnd.!.:\O.lar ~Q ':.h- :::ni axil cC ~~.e ~ld!.::'(. tCr'
.......nd.s ;,:ore or :'us ~&:-al_!",l ~ l.:ni lr.!.! .... :1~-o-4,.je4 :.l'le O'J"~::~::f· bnr::;'VdI9 ~\.O

twO !.et~ons f ...r \lU~S !reJ:. ~.... ""nh .,.-:au,", ~! ~~.e h1;tl :o~ee~:.ntt..:r.'Is .)( sue'-'
1:1 ~~ 30u':h.~ en:!. c! :·ht b',;U'::'~:'II; -Jt\1.:.. !e:o ort.:'ld.s !MfI: ':..:-:~ ,..,utn :.II! ;~naUer~
t.he b~ld.in .. as a s1.nc!.e W1t~. :h~ nU\,la, ~l' t~ ana11'U u., u !o:lJ:.t2:

t. O1r~etiOl\ ot vt:acb .. "'est ,fU.1.<irant (S"'S, W, ~M, ~AI)

\It.rd spte(l, averace
F're'l\14tftCY 4'.)t vt..nr:U

1
<
j
~

<

6
7
a
9

10

~~.ral. year17 c:one.ntrat~on ~t

ur-oc.r·."l l.!.Ile. ue:~

onn::r!l217
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• !bIl" It. p~c:.

Jn1ttd Suus 1~C' !nIr'CT Cc.dJSL~n

2.

'::.10 .. 10-12
c.~ .. 10.. 12

:. '.

.~

,. D'1.rtct.1:m at '"J1~'aUt qlliMlnt (INt. ::, £Si, stJ .
\lincl -'PHd. anrap • ~.)9-pr.
rl"ll~ncy 0(" V1ncl: i4.~

SacUon.

\
2
)
4

<,
e

~

9
IQ

A~.r.l. year11 ~3ncentratl=n ~t

prmrtr :'1..M ....cau

': (~.o ,u..... )
1!J.9 .r: ~:>-rz

:!.x .r: ~ .,..:2
:.'} ..~ .c :O.. l2.
:1.3:l( .':-:':'
~..:...... : :-~~

2.';': ), . ,.. ~.'

:.;7 :0: : :_l~

t.61 .r: ~,j ... li
O.901i ~ ;')-12

q,. D\.reetlOQ:le vlnll - "O\lth QUa4:UIt (SSZ. s. ssw. SW)

W1nl 'PHd....rap ... 10.0 "ph
l'ro_ .r l4nda _ }1.'"

A:r4!"p yearly c:cneentrat~onat FCprrtJ' u.r..
\lee 2l

thus. the ..".ra,. 7ltarly concentrat.lon.s at our i'I""s-rty U..IM ~I\ t.ntt vi.t'ds u.
ft"eW the "'ut lid nor-th 'ludnnt an belw t..~ cc;r\C.ntr&t1~ pemU,tJ. i.n
'.snn't:1.e~ are...
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,-

.. 1'-1" R. Pr\ce
.ta4 Sut.e. Aeo=.e !:nero. C~U1on

'.

. ;)
j

T~ ....er-... rurl,. conc:-ntn.t1.CII'1. lot. our proP-r':7 11:. ""..n tN \ItJ"d.s an !ror: tt..
eut q'\UdrU\~ an ,at or~1.0 the per"ll1..ss1bl. conc.ntnt1ons 1.n '#\I"'i:st:rtc:~ areu
1n sa or tN tell ,.et~ . 'Ad1. t.be cone.ntr&t1on.a 1ft the taNini.nc tour seeUcns
exc••d Ow Ptr!l1....1bl. c ntratlon 1tl QIV''Utrtt:;:W Uta ~ t.aCt.oN U hip u C

The &1"8& to t~ 11I81\. or P~rt1 UnI. vttUe 1.11 :.he leeal MnH 1.t 1ft ~.U:;e!..e-
U9&, 1t U ~~t nSU1.l:t.N '\ACe this uea 1. &laoI\ entirely roottop uu
CMWd b1 the Rqchor! C:orporattOft. 'Thit roottop"-vt.4t.h to the lIlI,t ra.ap' rrv. 120 !!'e
to 12' t ••t. .

'the ...np ~l,. eaneen.t.nt1ofts at our prop.rt)' u.n. \Ibea tM \I1.n4s are ere. u.
.souU\ qua4rant eJtCMCl U. e~qc.ntr.t1gn tor &It ~rtn.c:tecl ana by .. 'actor ~r

approll1ll&"17 "., "lUI ).71 boW c:aUHd II! ) .taeU. Tho I_at. .... ,. to...
north ot OW" Pf"OPtt't1' l.1..n'" &D1 1n line V1.tb. ) ot OW" st.Kk:s at the non.h end :on.
dIU at & dead ,net~ and. thi llaychord attlce baU.dlnc. part ot wh1ch hu two
nort... &til part.. otllt nary. :

Th.,. ) sUcks and. ".he systeu thtly ".rwa. howit...er. wre r.on••X1,t;.ent in 196), ~vo

ot theN su.eks suV1c. a dacont.-s.naU.x\ bbl. vhere _t eleWnC uxt oceu1on&lly
,. 4ry :lean1nc ot contaihatA:ei .¢~nt. VUl be done. The: p.u"'pO:Ie 0'( th. ~~un
3)"3t.e. tor the d.eeontud.nation bocth 1.s to ~•• ha1o~te4 n;1drocubon vaporJ.
It 13 hiCh1, unl1kel,. that eCl'leentrat1OM In Uw,. twa 'tacks vtll ueeed' the 'pe!"!ld.:U
bU eoneentraUon tc?' UtlnJtr1ett4 ueu. The deCOftua1nat1.en table ~ bien ·-.;sed
Oft the •••'raCI ot a tev hour' ~r .....k. The th1rd. st.ack ser.""1cits an lncnera.t.~Z"

'c;"\Ibb'1n1 ,ynC,. tor \fh1eh. ".. an uekinl U,e.nse appr:o"al. Should ~ ,;aek ;~e~.

t~t1on !rc. t~~ t.h1~ ,,_uck t.. ~ch ~h.at ~ p~Z"a1 POP'l~at.1on oe :ver~.xpo.ect.

"& wUl do one or bO\n ct t~ !~l:ovi.nC ,tApst

the t1n:t step ~d b. ~O add "ore ur ~l.&ni!lC ..~pnltnt dr ~7 ~he

exb~l'nc ur' elunin"c ~qu1~nt·.

Tt-:. secbnd tt.ep~ be to ~laeatt ~ sUck !"Jrt.her'tJpw1nd troll the
~rtb eft,. or ttw f"OOt to I loeat!.Oft vt\1etl ~•• the aet1V1~y f'IIldue4
Lnta the UDI"IIltncted. Uta 1.,. than t,. x. 10· -ue;.l.

S~:1n't it _ USUM that each ,tack 1J d1Jcbu&1nC van1\a at & conc.ntraUoft
or 9 x lO- OtC/al.... tactOr of 20 h1pr ~hIn "oM per"U.\'bb fOil \Inn't.n.c~'"
ar.u t ... t1nd. tM~ tM 78&1"1,. ....rap' eoneentru~Oft at Q1Jt' aut &n:1 50u.th prcP'~7
l1..ne 4oe. not. e;a:ee4 tbe conc:-eC)traUon ptna.tt.d. \.ft unh.tr1.ct.ed. anu. fbi a.....
to the aut' 1_ • t:nl7 m_t.rtct..et &rea. rQl"'ther t &1thoulh U. an•. to the ",-.t
1. bpU,. an unr..us.O'W ar..: ... C..l that 1n "'aUt1't it 1.1 .. nstr1C'tell at.a
ba-calae ..:Jt the tar.. root .,......

Ttl. Raychord. orne. bU1ld1nc: "..nted1&t4l1.T to tt.. Mrt.h poN8 the unly ~.f'1CN8 ,
~ntlal hau,:'d; but Vlth knOVle<lS. JC plant operatlon.a. t~ l\Ua.rd at 0\11' not't.h4rn.
pro~rty· line is mrW:al.

Preliminary Opinion on Apollo/Parks Radiation Protection Program
J. Ring

Page 32 of 34

October 26, 2011



Case 2:10-cv-01736-DSC-RCM Document 70-1 Filed 10/31111 Page 35 of 36

-' .

~r R. .. Pnee
tUe.l StAte. A,tO"l1C £ftero CQlIa\1::s1.on P~t ;

...- --=:.~.;

I,

1prtl ZO, 19'-'"

Our present FOlley re~ sUck .ua9l1nc 13 that the H.uth and S.atett Dtpa.r1:aent.
.skall collect St.ae1c '.pl•• u.pon. toM Wt&Uatlou ot • M'" .-Nut 'Y~t.e. or U.
acd1tle:aUon ot rUt4rs~~ exl.siinC· ~te. 1.A &l!d1ticm to uapU.nc; all suck'
dbcharl1nc rad.1oa.ct1"e ,..rl.US on" a quarterly ~.

V. toel that wr .3P.Pl"O.~b ~ the JW"'Ie1 problea 11 • j\LIut1ablA one· W 1nd,1C:n...
that 'WIt an in~ CQII,plJ1.nc vi,th. tt. tntent of 10 en Pan. 20, w, ar., ot C0Ul'2.' t

op.n to &IQ' rac..-tld&Ucn tha:\ the Dt;n.~\on ot 1.1~llI1nC ard ~cul.J.tlcn can -.It•._

Verr tl"l1.7 J"OWti.

~l/.~
I. v. Bury
Jtanacer. Health IIld S&!ety

Enol.
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