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STATE OF NEW YORK.
~eUIS S LCFKOWITT DEPARTMENT OF LAW . PHILIP WEINBERG
ASJISTANT ATTORNEY CENERAL
SITORNEY CTNCRaL TwO WORLD TRADE CENTLR IN CHARGY ;' "

ENVIRONMENTAL FROYECYION
BUREAY

NEW YORK, N.Y. 10047

TELEPHONT

212~488-7562

i Director ,
Office of Standards Develcoment
United States Nuclear Regulatory
- Commission
Washington, D.C. 20555

° ' ) Re: Comments cn: th Nuclear
Pegulatory Conmission's Lraft
Environmental Imnact Statemant
on the Transportation of
Radioactive Matexrials
(NUREG-0034)

Dear Sixr: . ’ -

Pursuant to Notice of nvallab111ty of - the abeve~
referenced Draft Environmental Impact Statement ("DUS")

- published at 41 ¥ed. keg. 12937 and che Soliciiation of
comments on that DES as contained in the Notice of
Availability, the New York State ‘Attorney General submits
hexewith comments on certain portions of the Draft _
Environmental Impact (“DCS") from this office. Comments
on other portions of the DES are in final .preparaticn
-and will be submitted s&ortly hereafter., Thase additional
comments will, in part, relate to the analysisc in the DIS
of toxicity of naLerlals, contalnerl«atlon, and overall risk
analy51s. o s

The DES if adopted as a Final Envxronmental 1mﬁact
Statement ("FES") without major revision by the NPC will
‘constitute a leqally’ 1nadequate LIS under the National _
Cnvircnmental Policy Act, ("MNEPAY) 42 U.S.C. § '432) et. -Seq.
The DES does not address’ many of those issues. set forth in
materials previously submitted by ‘this office to.the MRC in
the course of this administrative proceeding as orxgxna]ly

J-86-1



To: Director, Office of Standards May 17, 1976
Development -2~
Re: NUREG-0034)

s

noticed in the Federal Register. 40 Fed. Reg. 23768.
Moreover, the DES does not address those issues discussed
in the affidavits of Theodore T. Mason and Robert R. .
Leamer dated November 30, 1975 and January 20, 1976
previously submitted to the United States District Court
for the Southern District of New York.in the case of the
State of llewsr York v. The Nuclear Pequlatory Commissiqﬂ
(75 Civ 2121 [WCC]), copies of which are enclosed. These
affidavits should be treated as sealed documents.
Similarly the NRC should address those problems cited by
John F. Shea, III, in the affidavits submitted in that
court action, dated December 11, 1975 and January 20,
1976 and Captain James A. Eckols, dated November 28, 1975.
Copies of all of these affidavits are enclosed.

In addition to the comments previously and now
submitted to the NRC on this transportation issue and apart
from those soon to be filed by this office with the NRC,
several ‘other more general comments are pértinent:to a
discussion of ghé DES and ultimate impaci statement adcquacy:

1) The DES fails to discuss iﬁ'any way shipments
of special nuclear materials ("SNM") and other radiocactive
substances by the Enerqgy Research and Development
Administration ("ERDA“). These shipments should be described
in detail as to substance, quantity, and number. Of course
a risk analysis of these shipments should §é made.

2)" More detailed discussion of the substance,
quantities and numbers of shipments by NRC licensees should
be included in the DES.

" 3) One of the most glaring, inadequacies of the
DES is the failure to give a meaningful ‘assessment of tihe
hazards of shipments by the water mode. Tuo pages of
cursory discussion in the DES is given to this majoxr
alternative (pp. IV-34-35). )
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To: Director, Office of Standards May 17, 1976
Development -3-
Re: NUREG-0034)
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4) The DIS safequards discussion bascs portions
of its analysis on the as yet incomplete and unreleased
analysis of safeguards in the Generic Invironmental Statement
on the Use of Recycle Plutonium in [ixed Oxicle Tucl in LR 3.
WASH 1327 ("GESNO"). General references to uncomple ted

studies in other proceedings render the DES legally inadequate.

The NRC must recognize, of course, that the execution
of a generic review of this transportation issuc and the
drafting of a generic environmental impact statement will not
satisfy the NRC's full obligation under NEPA. In this regard
see the points raised in the affidavit of John F. Shea, I1I,
dated January 20, 1976, as to the scope of the NEPA revieu
process necessitated by this transportation issue.

Very truly yours,

LOUIS J. LEFKOWITZ
Attorney General

By
,.’,: f(l_.g_, {ec
—
& P2
JrS:rab JOHN F, SHEA, III
Lnc. Assistant Attorney General
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Mr. Louls J. Lefkotritz, Attorney General
State of New York Departrment of Law

Two Werld Trade Center

liew Yok, New Yori: 19047

Dear ¥r. Lefkowitz: .. ’ '
Tzank rou for your letter dated May 17,.31976 commenting on the -
Nuzle=— Regulatory Commisscion's Draft Favironmental Statement an

the Tr-asportation of Radioactive lMaterials (FURZG-0034) :

Your letter requested that two of its enclosures be treated as
"sealed documezts¥. Ve have considered this to be a request for
wirkholding those two enclosures from purblic disclosure, a

request subJect to tke provisioas of.Part 2, '"Rules of Fractice",
eand Pazt 9, 'Public Records™, of Title 10, Code of Yederal Renula-—
tiozs, copies of which are enclosed. ince your request contained
no reasozs recognizad in those rezulations for nondisclosure of the
two documaats, your request is denied without prejudice to your ‘
future resutmitt2l. The tvo enclosurcs to your letter dated ttay 17,
1576, dcentified as affidavits of Theodore T. Mason and Robort R.
Leazer dated Novevber 30, 1575 ard Jarnuary 20, 1375 ares hereby |
returned to you, and will not te considered as comments on thse
Cormission's Draft Lnviron-mental Statement XURNG-0334%

- Sincérely,

Y - - .

e v se W v "l
* se mtarer t N g « an w s wesew
dtlecerm woe e =

Robert B. ilnosue, Diresctor
. Cffice of Standards Developrment - .

Faclosures (oriziral only): ‘
1. 10 CrR Par: 2, "Tules of Practice” -
2. 10 CFR Tart 9, 'Tublic Records™ ..

3. Affidavit dztcé ovember 30, 1975 '

4. Affidavit dated Jaouary 20, 1976

bee: Public Docvment Room (}"R 71, 73 40 FR 23768)
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COMIINDTS OF THE ULW YORK ST.T0 ATIORILY
GENERAL G THE DISCUSSTON OF JASTCUARDS
IN THEL HUCLZAR REGULLLORY . QOAIISSICL'S
DRAFT LHVIFACHITHTAL INDPACT SUATIIENDT O
THE THARSTORIATICH Ol RARIOHCLIVE
MATERIAL BY AIR ANLD OTHDR 1OTLS

NURDG 0034

By

THE?DORE T. MASCH

ROBERT R. LEANER

Intioduction

1. Three affidavics vere subnitted by Robert R. Leaner
and Theodore 7, Mason, dated 16 June, 1975, 30 Movember, 1975 and
20 January, 1976 to the United States Distract Court for the

Southern District of Hew York in the case of the State of leg Yari

-v. The Nuciear NRequlator:r Cornission, et al, Copizs of theze

affidavits have been provided to the Nuclear Regulalcry Corwiscsion
"HIRC") in the course of this proceeding dcaling with the
transportation of radioactive materials as originally noticed
in the Federal Register. 40 Fed. Reg. 23768. References o the
“plaintiff" in these cornents on the Draft Environmental Impact
Statement ("DES") are, of course, to the State of Mew York.
Occasionally references are made to the "defendants™ and
*defendants' affidavits™; these references are to the MRC and
*its gister agencies vhich arc involved with the transportation
of radioactive materials and the affidavits which this agency
and its sister agenices have filed in the litigation iniciated

by the State of New York.
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The prior lason/Leamey affidavits were subnitted to:

a. ' demonstrate that there is a substantial lilteXShood
a’highly motivated group of terrorists ‘could be successful in:
destroying or seizing for destructive use special nuclear
materials (SNM) in the course 6f ‘commercial air transport, or
related connecting transport, fhotwithstanding existing safeguard

regulations and/or actuwal practice;

N

b. indicate that the military has the current safeguarad

" -

capability to move S!lf by surface transport which is significantly
- <
less vulnerable to terrorists than commercial air transpert and

related connecting transport;

c. specifically evaluate ‘the air transport of uranium
(as opposed to plutonium) and:demonstrate that any one of five (5)
military assisted transportation system alternatives is signiﬁi-
cantly rmore securc against terrorist action than commercial air

transport, because of:

(1) rigorous control of future shipment
movenent information;

(2) more secure in-transit communications;
(3) reliable and highly motivated personncl

with security training and clearances;

(4) upproprihtc selection of weapons and vehiceles;
- . . r .
(5) supcrior reaction capability;
e )
{(6) physical remoteness of airfields and facilitics;

2

(7) psychological deterrent of a ﬁ.Stwﬁiiitdry'p;bthction

“foree.” T - ) -
“d. indicate that points containcd in J. Edlow's affidavit sub-
mitted by defendants and in the MITRE Peport prepared for-the Nuclcar. ‘Regula-

tory Commission (MITRE Technical Report ‘7022, September, 1975,-The ‘Threat to

. .
-, [

Nuclear Facilitics):‘coiroborate the ffnhings Lfﬁnr. Leamer and n&;clf regard-

-

ing the vulnerability of:cormercial air and related connecting transport sys-
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tems, including the following points: .
Q) "Expegiting" as practiced under current Part 73 Regu-
lations and described by H?. Edlow may provide noticc
after a shipment of SNM has been misrouted or diverted
and may help prevent casual theft. However, it will
not prevent detcrmined terrorist attacks or organized
theft. Shipment preplanning integral to "expediting,"
without stringent information control, could substanti-
ally aid a terrorist in seizing or destroying SNM in
" transit,
i i ) (2}~ There have been no less than 26 commercial aviation-
telated terrorist acts i thc>last 6 ycars; carriage of
SNM in commercial aircraft provides terrorists with an
K additional incentive; the MITRE Report obscrved that
terrorism has become commonplace in the Western World
and weapons of large caliber and full-automatic fire
can he casily procurcd;

(3) The transportation industry is heavily infiltrated with
criminals, corruption, employce }ollusion. and has been
charactusrized vy dun Edlow as untrustworthy, incompetent,
hnd operating in an cnvironment of criminality; the
MITRE Report has observed that a veritable army of

criminals and hoodlums in this country is waiting and

willing to undertake any‘nctivity, including murder,
“ if profit justifies it.

{Purposc _of thig Affidavit

2. The purpose of this affidavit is to cvaluate, ac

wvcll as posstidle within the brief time availuble,. the

Draft FEnvironncntal Staterment on the Transnortation of Radionctive

Moterial by Air and Other ‘fodes, MNarch, 1976 ("DES"), as &

response %o the previous affidavits of r. Leamer snd mysclf.

- &

Mi1itary Assisted Transportation Alternatives
For Uraniunm

]
J-86-8



3. The only discussion of military essisted afr -
transport alternatives in the DES is. linited-toc approximately
one-half of a page (p. VII-12). Whet little discussion there is -
enphasizes only the military zirfleld aspect of these alternavxves.
It is apparcnt that the's nilitary assiqted optnons for uraniur
transport detailed in our affiduvit of 30 Hovember, 10975

{pp. 4-T7) were not considered.
[}
L. The DIS does acénit that the use of nilitary
airfields and/or aircraft "eppears technically feasible." -liow~ -
ever, in & footnoic, the DIZS suggests that the use of .miiit ry

- -d

- - Y
es & law said

-

[dd

airfields aud aircraft may bde prur bited and ci

"o

to provicde that: Lxccpt as othervise provided by lawv, sumns

appropriated for the various branches of expenditure in the

public service shall be applied solely to the objcctswfo} vhich - ---
they are respectlvely nade.i_ 31 v.s.C. 628, 1In 11ght of the

obvious dangcr to the national sccu*ity inherent in connerc1al

air transport and related connecting transport of SiyM, the

failure of the DES to demonstrate that there are no suns

appropriated which might bronerlyiﬁe'appliéd'td the use of

-

military sirfields and aircraft ro“ trarsport of ureniun’ is

s:cnxficant.

5. The staterment that "adcquate protection can be
afforded at civilian mirfields" (VII-12) is not supported -by.

substentive discussion and =issesz the no:nt that a military

LI s— :
[

airficld has BUNErour auvealafes 1ncluulur inhercnt securit
Ghes »

4 r -~

control of moxement inrornntiun, clcurcd motivntcd nnd traincd

- RE Fa o

pcrsonnel xcactlon cnpnbility, nnd Jocntion outside of hinhly
4 t . RN |

populntcd arcas . i

- - 1Y

v 6. Fven thouph the DIS makes no specific mention of

‘m1]1tdry helicoptera, it docs make brief reference to hciib&pters

Qrcnerally {(VII-13). Thisz rcfcrcncc to hclicontorﬂ. nndﬂr"ﬁh‘

< - )\

aircraft, toncthcr with their rnnrc and pnvlond pnrnmctcr,. in

vithout nnj quuntif!cntion and heucc vithout ub tnnce. Artcr all

-

lthz* tinc, onlv conclu'orv encculntion 1° oftc'cd It is gcncrnllv
J-86-9



Xnown, hovever, that a wide range of helicopters is used in the
militery and in industry with considerable flexibility in range

and payload. In fact, a quick check reveals,- for example, the

followving:
Helicopter Manulrcturer/Tyne Ranre Payload (1lbs,)
Boeing Vertol =model 23k 240 nm. 20,000
320 nn. L,000
Bell nodel 222 k25 nnm. 1350 (Estimatcd)

‘ (undergoang certification)

Military Assisted Trensportation Alternatives
for Plutoniun .

T. The DES nakes no reference whatever to the military
surface transport alternatives for shipnent of plutoniun set forth

in our Affidavit of 16 Junec 1975, pages 20 through 22,

Terrorist Use of SIM

8. 1In our Affidavit of 16 June 1975, pares 14-16, we

cite a number of authorities in supvort of the following

f

propositions; )

a. that the information necessary for the design of
& nuclear device is publicly aveilable; and

“ b. that a technically competent group of terrorists
could fabricate an effective, even if crude, nuclear device not-
wvithstanding the fact that it had no prior experience in fadri-

cating such a device,

Notwithstanding some discussion regarding the benefits of prior
[ | v

experience in the fadbricatior of such a device, the DES admits that

persons without sdcﬁlexperience could produce a device with e low
tonnage yiéid;“appnréﬁtly a yield of one kilétqn or less, or cven
a device with a substantial yiela (F 1-3). Moreover; th; DES ndmi(ﬁ
that “"the potential consequences arising from any nuclear cxplosive |

I8

are so serious as to warrant the utmost vigilance, however low the S
probabilities may be." (F-2). The DES places grent emphasis on

the supposed difficq;ty of "enplaccment™ of a nuclear device .
because law c}fo}cc?ept Auencics would be walchful {p. F-@). How-

ever, this {3 not very conforting when one considers the almost

J-86-10



1
infinite opportunitics for cnplacement in o

Aarpge city,

9. On pape VIT-T7, 8 the DUS adnits that plulonium oxide
can be used as o dinpcrannt in vcnpon form or by di,pcr ing

Plutonium 4in trun it vy bursting 1t» contnincr nnd that such usce

would have scriou' conreounncns. Hovc"cr, in Append1x P page r=-h,

the consequences of using n‘utoniun oxide urc suid to be unccrtnin

and such use it said to be 1nconsietcn» with obqervcd bchnvior of
terrorists. Peter %kinner s Af’iduv;t ot 2 Hny, 1975)indicatcs
that the conseqguences of usc of plutoniun oxidc us a di uersant ere
not uncertain., While it rav true that terrori%t* have nct yet used
poisonous ugents, thet does not mean that thcy vill rail ta use

then in the Tuture. Joreover, terrorists micht flnd pnrticulw“
appecal in & radioactive noison, not en‘y bccausc of its rreater
psychological value (over nore convchtional poisons) but also
because of its gxtremcly long life, assured e§?cctlyeng§s and its
particula; macabre nethod of destroying human tissue,

DES Discussion of Current Policy, Regu’ation
and Practice - .

e -

10. The DES makes a sicnificnnt adviosion reca“d~ 5 the

-

NRC's overall policy on safeguards., The DES states {(Vii- ) that

vhile safeguards nmust be capeble of preventing acts which could

result in a "major.civil disaster safeguards need only previde
>

a2 "high degree of proteccticn” egeinst acts thet could result in

"serious civil damagc."‘ No 1ustificntion or analysis ‘1s° presentied
to support such a policy end no definitions are provided‘for eny of
the salient concepls employed. One would think 'that, given‘the
immense danger posed to the public by terrorist use of '8, safe-

guards should be capable of rreventing any such use.

. ‘

Fl

1. Plniﬂtiff -vointed .out in.the Ha*on/Leamer Affidav;t

jjef 20 anuar}, 1976 that the provisions of 10 .CFR 713 apply, only te

liccnsces shipblng certain znounts of SKEM conputed by. rornula,
vhich include 5,000 grams or nore of UZ;SJcngichedxto;2O,pg; cent

or more, or 2,000 grams or more of plutonium. _Failure-to subject

.smnller quantities to such regulations subjects-the public to

significant dangers cpecified in the above-mentione? Yason/Learmer
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Affidavit, The DIS does rnot }espond to this point,

12. Plaintiff has demonstrated in three alridavits that
the cugrent rcquifcmgnts and practice reparding safepunrds are
inndequate to cope with tH® L@¥roriat thrent. The DIS does nnt
address 1}nclr‘1n any neaninpful way -to the inudequncies previousnlw
npccificd b; plaintiff. Indced, the DRS admits (VII-3) that
"present icquirgmcnts are desipgned to protect apgainst theft,
divcrsioni or sabotapne by one or two cnployccs’with access to the
plant and naterial, by a snall arned force attacking a plant or
vehicle, or by b;th acting in combination.™ "([S4mall force" is
not defined in‘tﬁe DES. But, us to nuciear facilities, the Atonic
Energy Conni sion ruled that licensces were only responsible for
providing adequate security to repcl not more than one or two
individuals ucting in concert (huclear Fuel Servicez Ine. - JRC
Docket #56-201; Atonic Safety Licensing Board Décision. Jovenbear
29, 1974, p. 11). However, it is almost certain terrorists would
enploy 4, 5 or gore persons. Moreover, the ALC ruled that

licensees were not required to protect nuclear facilities against

a well armed band of saboteurs whatever the size of the tand;
licensees need only concern themselves with "an ansateur group"

(1a. p. 15).

13. Given the purvose for which the safeguard require-
ments (10 CFR 7T3) vere desipgned it is not surprising that the
requirenents and practice 2re grossly inadecguate to cope with

terrorisn.

14, The DES fails to respend to plaintiff's previcusly

specified criticisns of various asnects associated with the use

private guards: inadequate training, lack of security clearances,

low pay, and lack of militery type motivation. VWhen the DES
discusses the nunber of guards employed it'is nisleading. At one
point (VII-10), it states that in truck %réﬂspo}t "the number of
guards would be-varied to suit the particular shipment and
preceived [sicy threat;" the regulations do not require this. At
another point (VII-4), the DES states that, when cargo aircraft
are used, enroute transfers nust be observed by more than one

armed person; the regulations do not necessarily‘so require.

J-86-12



15. Plaintiff has previously pointed out thet the

*éhbbnq and vehicles employed by private .guards are inadeguate for
coping with the terrorist zhreat. “he DES offers .no _neaningfual
kesponsc. ) R

16, MNeverthelecss, the DES (V1T-6) mokes the bold
assertion: "Licensec guerds are expected at ‘all tires to (1)

P

interpose- themselves between "SIN and any adversary ntﬁ#nptinn)
entry-and (2) intercep: anyonc exiting with such mhteri;l. Ai A
sufficient degree of force should be ‘applicd to counter that deé%ee
of force directed at thenm, including the use of deadly rorcé . ; .
Considering the number of personnel ﬁnd‘tﬂévveapdhs.sélection ‘
lixely on both sides in a confrontation with ter;6ri§ts,hi£¢véuld
be-tantamount to suicide for licensee guards to ‘act in the manner

» -

sugpested by defendant. - . oL

17. Plaintiff has previously demonstrated the wvide _
dissemination of informetion regarding future SNH shipnents
(Afridavit -of Peter Skinner, 2 May 1975) and emphas&zedfihc danger
vhich this presents. The 'DES:nakes no response. Plaintiff .-has
also pointed out the inadequacy of current communication systens’

I
Wused in commercial SHN transport. Again, ihe DES fails te respond,

18. The DES (VII-10) asserts that loéalilaw’bnforceﬁehk
agencies located along a truck rouie:yéﬁld”;uiply:h sécshdarf‘.
response. 'This is all well and good bul’for the fzct-that the
|regulntionsldo.yot,require coanrmunication eguinrnent or freaucncy of:
contact vhich assures that sush persons would de alcftcd when
required: 1In connection with truck transport from airporis %o
facilities, the DES (VII-11) states, that convoys;wgll heve: the
additionnl protection of the facility's security?force to act as a
response capability, but fails to deal with the proctical aspects
involving distnnce,'éransport, communicdtions, mand on site
responsibilities. The DES statement (VII-1l) that "airrplane
security personnel” would be present during airport SHY transfers

in nddition to the guards accompanying the truck is not supported

by the regulations. The regulations do not provide for armed air-

planc security personnel.
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19 With reéard to deterring an &ttack the DES placcs‘
greoet emphnsis on psycholony (VII-B8); this is ironic in light of
thke recluctance of the DIS to Cive any merningful convideration to
use of military capabilities, '

R ¢

203 The statement in the DS that hardwanre and
techiques are currently available to allow an effective recovery
effort is inexplicable {n 1ight of the ndmission that recovery cnn-

not be gclivd upon as the stronpg link in the necurity systoen.
(vi1-n)

. 21. With regard to monitoring and inspection of
safeguard systems, the statements in the DES (VII-5) appear
to Le wishful thinking. ot even the DES claims this rnonitoring

and inspection of SHM transport actually occurs,

Conclusion

22., The fact that the DES fails to respond to the
plaintiff's previous affidavits is not surprising vhen one notes
that the DES admits that an "in depth analysis of safequards" is
currently being undertaken (VII-9) and that studies are béing
completed to determine “the cost and effectiveness of alternative
systems" to safeguard SuM (VII-15). Thus, at this late date, NRC
adnmits that it has not yet analyzed and studied the safequards

issue involved in the air and related connecting transport,

Dated: New York, New York
April 9,1976
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UNILTL STATES DIGTRTCYT COURT -
"OJ.[‘H.':H.‘J DISLPICL O RN YORK

- S . B S G £t s e P o = s e o 0 o e Y

TIZ STATE O NEW YORR,

Plaintiff,

|
| -against- s AFFID/VIT IN TURTIHLR
I ’ SUPProOnT Ol° PLALITLIL'S
THE NUCL‘?:‘-R REGULATCRY COULIISSION, HOTLONIS
!et al., - 2 '
Defendants. -
- —— ———— o e e e ——e—X

STATC O NEW YORX')
. : S8S.:7
|COU\ITY or NE"’ YORX)

.

JOHN F. SHEA, III, being duly sworn, deposes and says:

1. I am an Assistant Attorney General in the officz of
LOUIS J. LETKOWITZ, Attornenyenérai of the 'State-of.Ncv Yorik, and
I make this affidavit in further support of-plaintiff's moticns

for a preliminary injuncticr and’summary judgment.

2. The January, 1976 affidavit of  Robert F. Rarkex
of the Nuclear Regulatorv Commission- ("NRC") states that the
preparation of an Invironmental Impact-Statement on-the

Transport“tlon of Rgdloachlve haterlals By Aair ("CIS") "is

1ntcndcd to satlsfy the procedurgl and subs nulve rcqu;rements

of the Nat*onal “nv1ronnenta1 Pollcy Act of 1969. (p. l) It is

+

still not clcar, howcver, vhethcr thls "studj“ w111 lncludc an

] 2 [

cses n*nt of gcvcral ltcns such as rnDA h\pnents by alr of

‘

N

A

spcci l nuclcar mhtnrlala ("“11“). Compllancn v;th n PA is,

of coursc, an impos sxblllL; if PRDA actlons are not oubJCCLcd to

-
- . -

scrxutiny under the Act.

N

3. The RRC ay or may not issue further cavironmental

J-86-15



‘impact statements, in addition to the generic LIS, in an attempt

to suL{va tho UEPA mandate.  Compliance with NEPA would be an
1mpo""1b111ty if all- that vas conducted vas a generic raview of

issues nok amenable to generic

these federal actions. lany
treatment are involved in the air transpégt of SMIl. For example,
the sitc-specific problems of such transport through the
individual metropolitan regions of New Yozﬁ, Los Angeles, Datroit
or Minneapolis-St. Paul, do not lend themselves to treatment in a
singlé4generic‘EIS. Similarly, for exampie, the iscuance of at
least some licenses by RRC, and at léaét sone bRDA shipments,
will demand MEPA assessment in individual LIS's. It nust Le
remembered that plaintiff maintains that individual federai
actions of licensing, approving, allowing or executing, directly
or indirectly, the air transport of specihl nuclecar materials
”constitute'separata major federal actions significantly alfecting

the environment and requiring environmental impact statements.

4. Finally, procedural compliance with NEPA will cnly
'Ibe possible vhen environmental reviewv procesdures inmplemented,
including EIS preparation, are truly adequate under the Acc.

This issue may not be prejudged.

5. The Jackson Amendment restricting certain air
Iléhipments of plutonium by EPDA was signed into law on

December 31, 1975,

é. I defendant's memoranda of law in opposition to
plaintiff's earlier motion for a preliminary injunétion, air
transport of SNH vas seen as being vital to the U.S. role of being
a "dcpondable supnller of SHIl abroad. “Our xole as a principal"’
supplicr of nuclcar materials permits the United States to
further ltS farclgn policy objective of curéailing the

prolifcraéion of nuclear veapons.® (Def. Mem. of Law, Junc 6,

1975, p. 5).
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‘It is significant that, on llonday, Januarj 19, 1976, the
first‘éhairﬁan'éf the former ALOHlC Inexgy Comami goidh;
bavid E. Lilienthal, salc that the Un;tnd St tes must immediately
and unllatﬂrally "Orcer a complete enb“rgo to thc export of all
nuclear devices and all nuclear miterial” to avoid'thc
"impending disaster" of the rapid iﬂtern&tibna’ spread of nuclear
bombs. (lNew York Times, Januaf& 26,11975{ pi~2,bcgls. 476, copy

attached as Exhibit "aA"“).

7. It is respectfully reguésted that the affidavit of

Messrs. llason and Leamer, dated 20 Jénuary, 1976, bé seéled.

SHLA, I11 - -

Svorn to before me this o e - o
20th day of Januvary, 1976 ) - - i v

b QQWM .-

ssistant ;fttarney General - o
che State“of Meu York . o ’
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"

for surmary judgment. -

WITED STATES DISTRICT CCURT .
SOUTHLIN DISTRICT O WEW YORK

T X

THE STATE -OF ‘NEW YORX,
- Plaintiff, ° ' AFCIDAVIT I SUBPOTT Cv
) MOTION FON 00, T
-against- t INJUNCTIGH Aun SO
JUDGHEIT

THE NUCLEAR REGULATORY CC:U4ISSION, -
et al., . H .
- - S 75 Civ. 2121 (uco)
Defendants .

STATE OF NLW YORK )
T SS.:
COUNTY OF “MEW YORK)

. JOHN T. SHEA, III, being duly sworn, deposes and says:

l. I am an Assistant Attorney General in the

Environmzntal Protection Bureau of the New York State Dep:

[¥]
2
g
14
I3
(24

of Law and am assi¢gned to this action. I meke this affidavit in

- -

support of pleintiff's motion for a preliminary injunction arnd

2

+
i

2. The State of New York is‘ﬁakiné the instant wmoticn
for a preliminary injunciion notwithstanding’ the Court's previous
denial of a2 motion for a preliminary injunction’by an order dated
September 9, 1975. 1In making the motion, we rély on all previcus’
affidavits, letters and remoranda.submitted to the Court in the
action, as well as an aéditional affidavit -by fheoddre'T; Mason
and Robert R. Leamer, sworn to November 30{‘1§f5,'ﬁhiéhtwe
Yespectfully ask to be sealed, an affidavit by Captain®James A.

Eckols, swora to Novemher 28, 1975, and this affidavit: In this

motion we scek to clearly set forth a distinction between the
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Drelimisszee fndunnblton st oL -
oGl LIt canmaniive Lol

.

TteoSezh o with regard to
Plutonium and that vhich we scek with regard to uranium, other
than uranium enriched in the isotope U-233, U-233 is not a

subject of tha prelininary injunction motson hecause at present

we arc unaware of any irmediate plans Lo transport such mazerial

by air.

3. Plaintiff continues to seekx the cessation of ail
air transport and related connecting transpoxt of plutoniun,
because the daqgcr of dicpersion of this highly to:xic material
in an aircraft-accident Poses a grave threat to human life Guite
apart from the threats of terrorism. As for the threat of
texrorism regarding plutcnium, the lason/Leamer afficavit suorn
to July 16, 1975, ‘pointed out that military assisted surface
transportation is significantly less vulnerzble to texrorist acts

than the present commercial air transport svstem.

4. With regaré to uranium (other than uranium enriched
in the isotope U-233), Plaintiff sceks a lesser reredy, i.e.,
the cessation of all com=ercial air tfanspért and related |
connecting tréﬂsport. This lesser remed& is sought kecause such
uranium materials do not pPresent the same toxic threat ag
Plutoniun. Nevertheless, as indicated in the Mason/Lezmal
affidavit sworn to June 16, 1975, and the affidavit of
Peter N, Skinnq; swoxn to July 31, 1975, urarnium, like clutcaien,
boul§ be fashioned into a practical nucleag explosive by
terrorists. As also indicated in that Mason/Leamer affidavit,
the commercial air transport system is highly vulnerable to
terrorist interception of uranium. Finally. as indicated in *he
Mason/Leamer affidavit sworn to November 30, 1975, submitted
herewith, military assisted transporxtation alternatives are far
less vulnerable to such terrorist interception. Plaintiss °
particularly urges that alternative (1) suggested by

Messrs. Mason and Leamer for the transport of uranium, i.e., the

J-86-20



ia

” use of military airplanes £lying between military airfields vith
short hauls by ‘military helicoptcr, is appropriatec (Xason/lcancr

Aff;dav;t, sworn to Noven bﬂr 30, 2975, pp. 4-5).

¥

5. In addition to clcarly sctting forth a distinction

betwecen the preliminary injunctxvc rclch sought w;Lh regard to

plutonium =2nd that soucght mith rcgard to uraulum, we submit in

s

this notion;aﬂditional facts, set forth in thn Hasop/Lﬂa er and

4

ncPolg affzdav;tg submltued herewith, which denonstrate the
i 1rrep° able harm which may result frcm failure to grant the

requested relief as to plutonium and uranium.

6. I should a2lso:'point out that the Congressional-»ill

which the Court described at page 10 of  its opinion of T
Scptember 9, 1975, as restricting air shipments of plutoniun by
the Energy Research and Develcpment Administrationk("ERDA") hes
not beccme law. On December 3, 1975, I spoke with John Bell,
legislative Aide to Congressman James H. Scheuer.- Mr. ‘Bell
informed me that the ERDA legislation, to which the Jackson
Amendment regarding ERDA's shipment of plutonium by air trans soors

was added, had been held up in a Senate-House Conference !

-

Committee since eariy fail. The delay in that Committes, Mr. Dell

ncted, was not due to the Jackson Amendment, but rather dus to.

v

other Senate amendmznts. On Decembcr 2 1975, the Committee |

rcached flnal agreeﬂent on all issues but the Renort nud not
L T T Ve T . °

“reached the House and cenate. The Report retaxns verbutln the

- -

- st L ~

language of the uackaon nmendmcnt.

“ <o H - - -

7. The State of New York is also making a moition. for

surmary judgment which declares; that defendants’ actions in-

i

licensing, approving, allowing and executing, directly or -
,indirectly, the transportation by.air.and related connccting
transport of spccial nuclear-materials without having prepared,

3

circulated for comment and filed adequate Lnvironmental Impact

.Statements concerning the transport_of all special.rpuclear -

J-86-21



materials to, from, in, or over the City and State of llew Yor:

and éﬁc Unltcd tdtCa ard its territories are in violation of the
National Fnvironmmental Policy Act, 42 U.S.C. § 4321, et seq.
("uLPA"), and the Council on Environmental Quality Guidelines,

40 C.F.R. § 1500, et sea. ("CKQ Guidcliﬁqs"). It is significant
that, notwvth tanding the défendants' st&tement in their
mcmorandum‘of law of Jurne 6, 1975, page 156, that they 2id uot

-

concede that an Envirornmental Impact Statement is required b}
NEPA, defendants ;ailed to adduce one aféument in the 47 page
memorandum which is directed tovard that issue. The memorindum
, as a whole, in effect, aid concedé that def&ndants violated the
lav and concentrated solely on vhether the preliminary injunctive
" relief{ ought to be denied for other reasons. Only defen dun?
Civil Aeronautics Board and U.S. Customs Service later moved to
' dismiss the complaint a2nd in their suoporting memorandun of law
l (undated) asscrted that they had not violated NEPA. At page 5
of that memorandum, however, they conceded that no facts were
“ at issue. As demonstrated in plaintiff's’ opposing memorandum of
law of September 5, 1975, on the facts admitted by defendant
N and on the law, these twvo defendants have' also violated NLDPA and

the CEQ Guidelines. The motion to dismiss has not yet been

decided.

l‘ 8. The State of New York further moves that the

summary judgment dxrect that defendants nake avaxlable a d*aft
dgeneric Envxronméntaiﬁlﬂnact Statement concernlng the transport
of all special nuclear materials to, from, in or over the City
and State of New York ard the United States and its territorie
“ on oxr before' December 31, 1975, that defendants hold hearings
thereon’ during ‘March 1976 in various parts of- the country,
including New York City, and accept comvents thereon through .

s

March 31, 1976, and that defendants file an adequate final .

generic Invironmental Impact Statement concerning the transpor:

" of all special nuclear taterials to, from, in or over the Ci

J~86~22



and State of New York and the United States and its territories

on or before June 21, 1976. Sucn a direcction by the Court is
requircdainiqrdur to ensure that the law will be complicd with
by a date certain. The cdate seclected for making available a
draft statement end for f£iling a final statement-should not be
burdcusohﬁ to the defendants, siﬁco the Court ngtcd at:}ootnote
4 of its memorandum of Skotember 9, 1975, that it had beé;:‘
rcoreventﬂd to the Court that the draft would be avazlable by
the end of this year and the final by the summer of next ycar.
The xncluglon of dates for making ava11ab1° the draft and fo»x
hearxngs and the subm1 sion of comments by 1nterested partlos
thercon is designed to assure that the date for filing the final
statement will not be used as;aniéxcuse to cﬁrtail thé exteﬁ;ive
study and comment which a draft statement on this important |

topic will require.

9. On November 7, 1975, plaintiff filed a notice of appeza
from the Court's order of Sepiember 9, 1975. The recoxd on
appeal is presently &cheduled to be filed in the Court of 2 yéals
on or before December 16, 1575. ;f the relie f'reqﬁcstcd i
instant notice of motion is grunted, prOSbéutlon of the c§5351
from the earlier order may aot be necessary. If the relief-
requested‘in the instant notice of motion is denied éhd‘plaihgiff
apbeals from that denial, it may bé desifable”to broéecﬁte‘the
tworappéals simultaécous ly. Accordanly, plalntlff resnect‘ully
requests that the Court extend the. time for txansnxttxng the
record on appeal to the Court of Appeals to and 1nc1ud1ng '
February .5,.1976, pursuart to Rule 11(d) of the Federal Rules of
Appellate:Procedure. ., - o
ClliA
JOIIN F. SHEA, IIX

~ . - - -

- e
” a—

Mew e .

Svorn. o Lefora e this
J1th day of Decenber, 1975

,J A f )lLM
A"luLdnL ntnoxnry General
of the State of HNew York

~,
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CRITED STATES RISTRICT COURT
SOUTHERN DISTRICT OF IEW YORK

- ~- S X

THE STATE OF NEU YORK, s
Plairtifeg, H

-against-

AFFIDAVIT

THE NUCLEAR REGULATORY COMMISSION, 75 Civ. 2151 (vice)

et al.,

Defendants.

- —— —————————— X

STATE OF MISSOURT  -)
$8S8.:
COUNTY OF S5T. CHARLIS)
CAPTAIN JAMES A. ECKOLS, being duly ‘sworn, deposes angd

Says:

l. T am a pilot with an American flag. commexrecial air
carrier qné-am Chairman of the Hazardous Materials Committee of
the Air Line Pilots Asscciation (ALPA) which represents the 9:5-
fessional interests of 32,000 airline pilots on 24 Airlines.

ALPA is a member of the International Federation of Alr Tine

Pilots Asscciations which represents pilots from 60 ‘nations. I

x

make this affidavit in suppor:t of the State of New York's motion

for a preliminary injunction and motion for summary -judgment.
p lnax

2. X.will, in the ensuing pages, set forth the.reascaz
why airline pilots believe that there exists an irminent and’
severe dinger”of catastrozhic harm froh the continued shipment
of special nuclear mate=zials ("SNM") by commercial ai- transcorz.
My discussion will center on two areas of inadequacy of *his
method of shipment: I. €afeguards,. II. Containment, Centrol, and

Nandling.

J-86-24



Y. Safequards .

f

3. Critical to the safcty of commercial air. transport
of SNM is the severely inadequate security within the air carac
industry. Presently, regardless of cargo, multi-million dollar
aircraft. and pilots are subject to selection at'any-time as a
"target of opportunity" by skyjackers,-extortionists, térrcribts
or saboteurs.- We received a clear -lesson as to the very reai'
terrorist threat as 3 Boeing 747's burncd to ashes oh a patch”
of Jordanian desert while crew and passengers were held hostage
under. the muzzles of terrorist sub-machine guns. We have .
seen as well:

-nid air saﬁotage
-grenade attacks on land ) -
-attacks on terminals
—-abductions

- =diversions

-over 370 globai acts of terror
endangering 16,000 people.

tr
[p}
14
1
i3
0
®
1L
h
1
>}
[]

As 1 have stated, the lesson is clear, SN must

coxmercial air transport.

4. As it stands now,:without waivers from the Fii

certain materials would be striétly“forﬁidden from carriage akoard

any aircraft other than those under the direct jurisdiction of

the Department of Defense. Often information as to the presonce

of SNM is not properly disseminated to crev members actually

flying the aircraft and, in some cagé%, éhéir exposure to éana%r
is shocking,QﬂorQSQér, the*felated déngcr to the cargo itself is
appalling. The crew members involved in this transportaticn
have not volunteered fcr this extremely hazardous duty for the.

benefit of industrial shippers.

' J-86-25



5. If these materials must be moved by air transporsa-
tion, they should be moved by military personnel, in military
aircraft from military airports that do not constitute a hazarqd

to the public.

6. Data found in studies prepared by the forrer Atoxic
Energy Commission ("AEC") support thc contention of the State
of New Yerk that the hazards involved with the commerical air
transport of-SNM, due to such transport's vulnerability to theft,
organized.crine, terrorisa and cargo loss, warrant immediate.
suspensicn of such ‘transport of SNM. Sam Edlow, President of
Edlow Interrational Company, which company shares a virtual
monopoly of the SNM shipping business with the Transnucleary

Company, was centracted by the AEC to prepare A Factuzl Studv of

Special uclear Material Patterns of United States Cor~ercial

Organizations and Of Unclassified TNuoorts Bwv The-ATC and T¢s

Contractors. ("Edlow Reot."). The report, prepared bv that nmajox

industry spokesman, contains several specific £indings:

-The comnercial airline industry is
stuck with the fact that enroute
terminal use and attendant security
risks cannot be avoided.

~Commercial airlines do not find
it feasible to disqualify high risk
individuals.

. =Commercial airlines do not find
it fcasible to equip vehicles with
simple alarms or more sophisticated
anti-hijack devices. (In this
connection, two well-known national:
companies providing armed car services
were interviewed. Neither company sau
"any purzese to be zesved by eouvinning
- arnmored z1irs with alarsms or other
anti~hijack equipment.*

-Similarly, commercial airlines do

not find it f{easible to provide special
locks for vchicles.
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-Nor do they find it feas 1b1e to pro-
vide constant communication.

=The airlines do not seal off "driver's"
‘compartments on any vehicles.
" {Edlow Rept. pp. 24,25, 42)

7. It has been stated hy,defcnéhﬁfé in their affidaviﬁg

that the reasons for shipmént of SNM by ain}:;as with eny material

involves factors of’eéonomics,’re}iabilit&, converience and speed
in delivery" (D. Aff. of Leland Rouse, p. 4). - This glosses over
real reasons for air shipment as determined by Mr. Edlow.

According to him, cost is the most important-consideration to

shippers in the selection of éhibﬁing»meﬁhod. (Edlow Rept. o. 13)

8. The defendants fﬁrthei state that “"containers are

less likely to be delayed or misrouted when transported by air ther
by surface transport, particularly when long distances are
involved"” (D. Aff., Leland Rouse, p. 4). This statement is utterl
without basicg, and is _contrary to the facts of which édefendant

DOT is fully awave. Sam Edlow authoritatively.rélated the detalils

of several incidents vhich show such statements by"he defendants

to ke gross distortions of what really gocs on in the SNM cargo

industry.

+

"Have you heard about the,three famous
-UF6 shipments of March, 1969? One was
mine. 33 kgs. U enriched to 90%, .
aboard an international flicht to Nevw .
York to Frankfurt, had been loaded on a - .
mixed Lon-cn-vrunkfurt pallet. At
london, the pallet vas rcnoved,rrom -
the alrcr_-.,'““d the London cargo was
removed. The balance of the pallet just
.sat ‘there while "the aircraft took off
and continued to sinoly sit at London.
We were nctified hv consicnee that the
flight arrived without the shiopment, and -
we swung into action. The airline ocuickly

found the curgo, 5til) ‘sitting in London.
No ‘airline nersonnel ‘at London or elsewnere
‘had initizted anv action. We had to tell

£h~ il o Ve 4r:ocnrep T3as nissina.
FALC e .- J-rean bot your bottonm
dollar. ’

-l - -
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"Second famous shivment of March,
1969. Thrae containers of strateqic
material, arcss weight 850 1bs.’, left
Goodycar oan Uednesdav, reacherd Columbus,
werc taken to DPayton, where they were
loaded akoard air freighter for St. Louis
for onforwarding to consignece by ‘special
truck. Two containers were delivered on
Thursday. The third container appcared
to be irretrievably lost, but was
eventually found nine davs later in
Boston under a load of shoes. And how
was it found -~ a shoe store was tracing
a' lost consignment of shoes and’ Thank
God -~ they found the shoes —- with the
strategic material underneath. Incom-
petence -- what else?

"Third March shipment. Four containers
of strategic material were loaded
aboard air freighter at Dayton for St.
Louis on Friday. - Saturday -- two of the
four were delivered to consignee. Yo one
with the air line could figure ocut what
happened to the other two containers.
Tracing followed, and the missing con-
tainers were located on Monday at St.
Louis hirport, right vhere they were
sgpposed to be. Incompetence -~ nothing
else,

"To sum up -- the environment of the
transportation industry is one of in-
competence., criminality. and unvelia-
bility." (2lutcniunm hivercion, Geesanan,
Donald P.; Peport re-ore California
Legislative's Assemblyv Science and
Technology Council's Cnergy Panel,

June 15, 1972, pp. 15, 16}.

9. Incompetence and inefficiency are obviously not
the only problems gssbciated with the commercial air cargo
industry. William Brobst former Deputy Director of the Office
of Hazardous Material, DOT, now with the Energy Research and
Development Administration ("ERdA"),_in commenting on the then
AEC's set of proéedgres to be folloved in protecting speccial

nuclear materials in transportation, stated:

"Although these procedures might he
somevwhat effective in discouraqging the
diversion of nuclear material Ly some
bystandzr who is curious as to the con-
tents of lhe package, I do not belicve
that they have any meaningful degrce of
effectiveness in even discouraging an
intentioral diversieon by any person whose
motives are subversive or cconomic.®
(Ibid. p. 11).
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10. In this regard, Sam Edlow has confirmed Mr.

Brobst's opinlon on the effectiveness of safequards nrocedures ang

"signature snrv1ce" and has desecribed the condltlon of tno tranv-
portation 1ndustry into whose hands SNM were bc1ng commlttcd
As he p01nts out, the procedures are only as effectlve as they

are wanted to be by those in the 1ndustry who 1np1cmcnt then.‘

i

"I was part of an infeormal meeting S
some few ronths ago attended by govern-
ment personnel, representatives of
major truck cers, .railroads, one airline,
insurers, and freight claim agents. It ’
was agreed that the transno"tatwon in- * .-
dustry is so thoroughly infiltrated by
the Cosa Kestra that any cargo vhich'
organized crime determines to obtairn
will be obtained. To put it another wvay
no material is safe during transportation
. if organized crime decides to lay its
- hands on the material.....
1
“"How very often we read of thefis of
bullion, jewelry, watches from secure
-rooms at air carqo terminals. .Thé hi-
jacking of aircraft.is now a weekly
occurrence. Today.aircraft are hi-
jacked to provide ececape mezns to Cuba.
Who here Qare _say that aircraft wvill~
. not by hijacked .-for the nature of the
cargo aboard - because of its high value
- or its strategic nature?

"Gentlenen, the transportatlon in-
dustry is infiltrated by organized
crime and must be adjudged incapable
of providing reasonable'orotectlon for
valuable or strategic -cargo. The trans-
portation industry -is untrustworthy.... .

"The high level of incompetency which
.has been achieved by surFace arnd air *
carriers stagogers the imagination. The
- - inability of the air carrier industry.
to prope*lv handle the carao handed to
. it for air carriage now. approaches a - . .o
’ national scandal...
“Signature service cannot and will rot
: - - prevent loss, dlver51on, or mishandling rod
- of cargo. Further, signature scrvice
will not give carlyv.notice that ship-
ment is lost, uhrccounted for, or
diverted, . At rost, it will sinqgle- -
‘out a sthﬁcnt as being somcthing
. , other than routine., That the regqulation
provzdos anv more irn the way of sccurity,
X qucu-lon Ibid: pp. 13, 14, 17).

7
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11. 1t is widely recognized in the industry and among
defendants that a nuclcar black market, if not alrcady in

1
cxistence, is ‘bound to develop as SNM is succesgfully stolen in

Ve w o~

small or larger quanrl.lcs. Commissioner Larsen, when still with
the former AEC, publically conceded the point. (Atomic Encrgy
Commission's Symposium on Ssafeguards, Research and Development,

October 1969).

v

12, May 1970, the Institute of-Nuclear Materials Manage-
ment published a report on safeguards in transportation. The

abstract of that report stated in part:

"the transporbatlon industry is
charhctcrlzeﬁ by its cuwn press as...
'‘rotting at its core'...., Yaw enforce-
ment agencies advise that S1 billion
dollars of merchandise is- being- hi-
jacked or pilferad during transportation
each year in the United States, and
federal agencies acknowledge that
organized crime has a strangle holéd
on the United States transportatlon
industry. 1Into this milieu, pro-
fessional managers of nuclear materials
are currently shioping sufficient
quantities of nuclear materials to pro-
duce nuclear weapons or to direct to-
ward possible nuclnar blacknail. The
INMM Safeguards Committee expiores these
issues in this document and concludes that
~ the postulated problem is real, currenh,
at the alarm level now, and 1ncrea91ng
in scope and risk.

Vo,

. ;3.» Dr. fheodore Taylor, one of thé foremost expertsl
in the area of clandestine nuclear WeapohsiuSé has noted pro-
fessional crim;n;is can Se motivated, simply by the prospects of
large profits, to steal fissiqnable material, for sale to high
bidders. "PracticallyAevery highly valuable material has been
traded in illegal national and intcrnépional’hérkets. It is
hard to.see why inadequately protected fissionable matcrials
should he any pxcepticn? {Cecembrr, 19717 AANS gymposiun cn the

.

Encrgy Crisis).
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14. The irony of the present situation, particularly
with reference to LRDA shipmqnt of SNM, is pointedly addressed Ly
former ALC Dircctor Crovson, Division of Nuclear Materials
Security. One of the anachron?;ms of the NRC policy is that
strategic nuclear materials which are to be used for military
purposes ére shipped under military rules. But, if the same
materials are to be used for civilian purposes -~ although they
too could.fucl a bomb - they are usually sﬁibpcd in the words of
Crowson "like a special delivery letter" {Science, Apvril 9, 1871,

p. 145).

IXI. Containment, Control & Eandling

15. ALPA's indepenéent investigation of the a2ir cargo
industry and the present scheme for radioactive materials handling
has resulted in a number of findings all of which have been '
indisputably confirmed by Congressional investigations. Tight of

these ALPA findings are as follows:

. 1) Most hazardous material shipments
are carried in violation of federal safety

precautions.

2) Shippers, frgight forwarders and
carriers routinely igﬁo;e or misintergret
the law and do not even have a copy of the
??plicable regqlatiéns évailable where they

were needed.

'3) The regulations themselves are out-
moded, confusing and allow the carriage of
materials which do not belong on passenger or

cargo aircraft.

1

4) Inadequate £ire-fighting. equipment

on airlines and the inaccessibility of hazardous
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cargo make many potential in-flight emerqgencies

impossible to deal with.
5) The entire requlatory scheme is

threatened by the pervasive issuance of
exemptions from ‘the requlations, without any
notice to the public or opportunity to pro-

test unsafe operations.

.6), The overlapping jurisdiction of

government agencies hampers effective

regulation.

7) The Federal Aviation Administra-
tion's inspecticn program in the field is

virtually non-existent.

8) Faa's laxity in enforcement leaves
hazardous materials regulation violators

totally undeterred.

le. This gituation is severely aggravated by the fact
that the Faan, the agency that purports to be the safety regula-
tion agency for the industry, only regulates safety on a spot-check
basis between the official business hours of 8:30 a.m. to 5:30
P.m. Yet most of the major air freight activity, for example at
John F. xénnedy International Airport, takes pPlace betuveen
midnight and 6:00 a.m. The Washinéton.office.of ALPA can
document numerous instances of inaction by the FAA after specific
requests for attention to certain shipments had been made to

appropriate FAA personnel.

17. on January 5, 1975, the Dcputy Secretary of DOT
established a Task Porce to review the movement of such hazardous
materials in air commence. 1Its repoxrt, filed on March 19, 1975

.o -

containad a number of ci;nilloanc Zindings:

1. Based on inspection of carrier
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facilities and carrier personnrl, many of -

the receiving agents, who in most cases are
the first persons to physically examine .

these materials, have received only

a minimum amoun;iof training and their
acceptance of freight was determined by con-
sulting CAB tariffs or IATA regulations, nbt
the DOT regulations as required by federal
law. As a matter of fact, of seven air
carrier facilities visited at JFX and
Philadelphia airports, ohly three had

copies of the DOT requlations.

2. Although notification to the pilot K
‘invcommand has been required for more than
25 years, there is no uniforﬁ notificaticn

form and many of the notificiation.forms
checked contained discrebancies which vere

in violation of the requirements of

14 CFR 103.25.

3. The Task Force reported that it
examined training programs which varied in
duration from 30 minutés to lﬁ hours. However,
many of the longer programs required that the
student to do a lot of the work on a home ..
study basis and inclu@ed that time?iq the
total. The Task Force foundithat, although
the awareness of zir carrier perscnnel has im-
proved, the rerson rgceivinq the least training
time was the agent on the receiving line whot
by the Qery nature of his job function, comes
into fir<t certuct wien =he hazardous materials.

This same criticism has been noted in every
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“ study made on the hazardous materials problem

. 8ince the Pan Am crash of 1973. The

a training requirements have Béen in effect
since béccmber 6, 1273 and all ﬁroqrams must be
approved by the IAA; yet this pfoblcm’has not

been rectified.

18. The practices, attitudes and performance reccords
of the industry and the Zfederal regulatory agencies only increase
the hazards inherent in the commercial air transport of such cargo
As recently as June 19, 1975 Assistant Sceretary of the DOT ba-
moancd at a speech in_San Francisco the continued poor ccmpliznce
record of hazardous materials shippers. General Benjamin 0. Davis

'

Jr. said that DOT had found ". . .that about 75 wercent of 221

shipments checked on z2ir *erminals and elsevherc vere in

violation. . .of aoolicable safetv rules."

19, BAs a final note, with regards to the repecated
statements by defendants that radiocactive materials shipment has
gone on for 25 years with complete safety, this is another dis-
tortion of the real facts by NRC and others. As to“SNM, there
have been, to my knowledge, no catastrophic releases of
plutomium other than 'the Thule and Palomares spills (See Affidavit
of John F. Shea, III, June 16, 1975). However, we have
experienced disasters involving the air shipment of other radio-
active materials where human error defied all computations as.
to the probabilities of such events. Attached is a repcrt con-
terning jﬁst one of such instaﬁccs vhere radioactive materials,
caused a seridus emorgency involving contamination of hundreds
of gefsoﬁé and valuable progerty in several cities. Specifically
the report describes the Delta incident of December 31, 1271 which
resulted in the radiation «xposure of 917 passengers who had been

oactive materials. 2o the

ocn board a nlane zavrewin~ L-slis o2

(¥ 1

report notes, “an unfortunate chance combination of human crrors
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‘resulted in this incidens® (Exhibit "a", p, 48) .

20. The defendants arque a dangerous line. We are
to wait for the purportedly "remote® cvent of an accident or
diversion of SNM in commercial air trancport rather than pPreclude
the cvent by fcmoving SNM from suck commercial mode now. I
personally and professionally believe that to continuc to follow
such a scheme would be an irresponsible coursé of action on the
part of defendants and, accordingly,ﬁsupport the Staté of yew

York's request for injunctive relief and summary judement.

CAYTAIY"JAMES A. ECKOLS

Svorn to before me this
28 day of November, 1875

a/W MO

(e e

S A . ,/ /o
//;? Cogpn ~Siormes 750 77
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NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D. C.

EXHIBIT A

REPORT OF AIRCRAFT RADIOACTIVE
CONTAMINATION INCIDENT, DIILTA AIR LINES, INC,,
DECEMBER 31, 1971

3
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Appendix A

REPORT OF AIRCRATT RADIOACTIVE CONTAMINATION INCIDENT-
DELTA AIR LINES, INC., DECEMBER 31,1971 :

I. SYNOPSIS

A small quantity of radioactive material leaked from a bulk shipment onboard Delta Air Lines
Passenger Flight 925 of December 31, 1971, while the shipment was en route from the manufactarer
in Tuxedo, New York, to the consignee in Houston, Texas. The aircraft, Convair 880, N8801E, was
contaminated and 917 passengers had traveled aboard it before discovery of the leakage and removal
of the aircrait from service ar Chiczgo, litinois, O'Hare International Airport on Januery 2, 1972. The
aircraft was ferried to Atdanta, Georgia, where it was decontaminated under the supcrvision of ther
Georgia Department of Public Health and the United States Atomic Energy. Commission {AECH. By
telephone contacts and press releases. passengars who had flown on this aircraft benween the time of
aircraft contamination and its removal from service were 2fforded an opporzurity to determine the

extent of exposure to themselves and to their baggage. -
H. INVESTIGATION -
A. 'BACKGROUND

The investigation of this incident was conducted in a sequential manner beginning with the
manufacturer’s packaging through shipment, discovering of excessive radioactivity, subsequent
action, to corrective measures as 2 result of this incident.

B. FIELD INVESTIGATION

1. Manufacturer/Shipper

The Union Carbide Corporation (UCC}, Sterling Forest Research Center, Post Office Box 234,
Tuxedo, New York, is licensed by the AEC to operate a nuclear reactor in the State of New
York., The AEC rctains licensing authority over reactor operations. New York is an Agreement
.State undar Scetion 274 of the Atomiz Erercy Act of 1934, as amendzd, and can, therefore,
regulate possession and use of nuclear materizds within the state. -

Radioactive Material =
. UCC advised that the subject shipment was-a routine bulk shipment of mclybdenum 99 (Mo
99) in 3 normal soduim thydroxide solution, which had a 66.5 hour half-lile, This had been a
standard Priday afternoon shipment to Bis-Nuclear Laboratories in fouston, Tzaas, on a weel ly
basis for the past 12 to 18 months for consignee pichup at the airport. '

s
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Processing

The material was processed in the UCC reactor and moved from there under water {zhiclding}
to hot cell #2 wherc it was placed into two:500 ml. (or 1 pint) polyethivlens seroweap borrles,

Bottling .
(Primary Container)

The bottles were approximazely 7 inches high and 3 inches in diametar with a 7/3-inch
inncr diameter. and- 1;-3/8-inch outer diameter neck. The bottling operaticn in the kot cell was
performed behind a 4-foor-thick window, using a pair of mechanical manigulators each’ ot which
has two wide opposing metal fingers. The manipulators exert a force similzr to that appiied by
the operator as they provide no mechanical advantage.

To cap the bottles, the neck of 2 borzle was held by one manipu!
closed down as tightly as possidle. “finger tight,” with the other mani
1 3/8 inches high and 1 5/8 inches in diameter.

~e
(24

’ Packaging
(Secondary Container) .

The bottles were placed on a conveyor cart and transported to the conveyor station at the
back of the hot cell complex, where each bottle was placed, with the aid of a single manipulater,
into a sccondary, shiclding container. This was a stainless steel/lead lined container ealled a Yeigh
The outcr dimensions of the pig were 12 inches high-and 8 1/2 inches in diameter. The inside
space was 3 1/4 inches in diameter'with a 1 7/8-inch deep inner ledge at the top. The piz had
been dzcontaminated thoroughly and was placed in the receiving station, which was just below
the conveyor station, before the bottles were moved from hot cell #2. -

A shiclding plug rop with 2 neoprene type gasketawas then put in place and the 'pig was
lowered onto a dolly. The heavy shiald door was opened and the shipment was wheeled out of
the conveyor station to the packaging area. The plug top was bolted down onto the piz with four
Yeiinch bolts. Sincars (paper swipes) were taken to verify that there was no contaminaticn on the
outside of the pig.

4

<

- Outside Wooden Protcctive Jacket

The pig was then lowered into 2 wooden overcoat or jacket, the top of which was bolted down
onto six 1/2-inch steel bolzs. The curer jacket was a duinch-thick lavered plvwood contiiner, the
dimcnsions of which were 23 izches high by 23 inches in diameter. 1t was secured to o
5-inch-high, 28-inch square pallet to tacilitate handling by forklift, Readings were then tihen oi
the radioactivity on the sorface (200 mR/hr) and at 1 meter distance (8 mR/he). The packages
were labeled, scaled with . lead scal, and incved onto the loading déck where they were smearc
once more befure being loaded by crane onto a company truck for forwarding. Anllustration of
the containers appears in Attachinene A-1. o v

UCC had no written procedures for the maintenance of reuseable Type B pigs and wooden
jackets, When these containers were seturned by motor freight, they were checked fur any
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contamination, decontaminated if necessary, and examined by personnel from the packaging area
to assure that these containers appeared to be in satisfactory condition for reuse.

Contents

Each of the two polyethylene bottles in this shipment.contained 283.5 mnl. of Mo 99 in liquid
_ form and the .calibrated isotope specification for each was 65,200 mCi (millicurics). When
packaged for shipment, cach.completed picce weighed 430 pounds'and had a Transport Index
(T1) of 8. Tke total shipment was two pieces at 860 pounds with a TI of 16.
The labeling of the packages was as fotlows:
2. Metal tag sccured to outside of jachet (reproduced below)

RADIOACTIVE MATERIAL
oL U.S.A. D.O.T. S.P. 5800
Type-B : T Wt 90 kg

UNION CARBIDE CORPORATION
TUXEDO, NEW YORK

b. Two Radioactive Yellow—111 labels on opposite sides of each jacket, {sce Attachment
A-2).

¢. Onc addroess label glued to jacker, {see Attachment A-2b).

d. “Packing” slip envelope (white with red print) glued and taped to jacket (containing UCC
Order - Invoice 28856 and a copy Airbill Number 006 JFK 432 4103, prepared by the
shipper) (sec’Attachment A-3).

¢. Manila envelope taped to jacket. rubber stamped in ret!, “Department of Transportation
Special Permit No. 3800,” containing copy of the permit, (see Attachment A-4).

Transport

At 2:10 p.nv., Friday, December 31, UCC delivered ¢he subject shipment to'the Delia Air Lines
air freight dock at Johin F. Kennedy International Airport, Jamaica, New York (JFK) in their own
Chevrolet Carrvall, a 374-ton wuck. )

Other UCC shupiaents were also dehivered to Delta Air Lines in the same movement. These
shipinents inciuJead 4 omtons of radisaztive moterial veithineg 515 pounds which were consimed
to Hastings Rt coocriiii s an i tlow W00 b snm B w0 Jei #3327 4114, One plece was a pig
slightly stuaiiar nan, buc sumdar to, tiut consigned o Llo-vuciear Laboratories.

The laiger radwacuve shipments were moved by forklift from the truck and placed onte an
airline cargo cart with diopsides.

2. Cantier .
Delta Ave Lane., Inc,, Adanta Airport, Atdlana, Georpia, 30320, iv a Delaware corporation with
headguaters ot e Adasta, Georgn The company operates as a scheduded an cairio ender o
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currently cffective certificate of public convenience and necessity issued by the Civil Acronauriz
Board, and an operating certificatz issued by the Federal Aviation Adiinistration (FAaa,

Delta personnel received the Bio-Nuclear shipment at their air freight terminal ac JFK an.
signed for it in good order with no exceptions noted.

Receipt
“The shipment was received on the Delra ramp and moved from the delivery truck onto a Delr,
Wollard Baggage Cart. Model BC-450, where it remained until it was taken out to the flight lir.
for loading into the aircraft. It was not taken into the warchouse.

Load Planning

The load agent, in working the load, found he had more than 50 TI's, which is the maxinanr
alowable un vne aircraft. Therefore, he held one shipmeéne of radioactive materil destined t:
Houston until Delta’s neat deparzure, p.ls'scngcr-carr}'ing Flight 931 cf Decenber 31, which wa
scheduled to depare only 2% hours after Flight 925. This shipment was shown on airbill JFY
4327 4136. It weighed 33 pounds and had a TI of 8. Flight 981 loudpapers are Attachment 4.3

Dispatch

Flight 925 was dispatched with a total TI of 48, consisting of two shipments to Houston ir
Cargo Bin 3:

Transport
No. of Pieces Weight (Ibs.) Airbill No. Index
2 575 JFK 4327-4114 17
2 . 860 JFK 4327-4103 16*
*to Bio-Nuclear
and one shipmeat to New Orleans in Cargo Bin 4:
6 228 JFK 4377.3811 15

"The ¢aptain was so advised by the Restricted Articles Nortice form attached to his clearan:.
release (see Attachmient A-6). Oziier freight, air mail, and first class mail were also loaded inbin !
(see Flight 925 dispatch records which are Attachment A-7).

Car~o Binsg

The Convair 880 has two cargo bin arcas below the passenger compartment floor, one forwar
-of the wing and the other behind the main landing gear and hydraulic comparzments, (-
Attachment A-8). They are cach 19 feet log by 3 1/2 teet high and cach has one 3R-inci « -
access door in the middle of the bin on the richt side of the aircrift. However, the pusheir J
cargo net, amd tuselage limic the height of the entrance to 20 inches {see Attaclunent A Y-y

convenience, Delta numbers their cargo bins #1 theongh 24, The forward secuon of the o
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bin is #1; the aft scction of the forward bin #2; #3 is the forward section of the aft bin; and the
aft scction of the aft bin is #4.

Passenger Load

On departures from New York and New Orleans, the aircraft was occupicd as shown in the
following chart: .

Crew: 3 Flightcrew (cockpit)
3 Stewardesses (cabins)

~1st Class
From New York (Forward Cabin) Coach (Aft Cabin)

No. of seats available 24 9
Passengers to New Orleans 1 30
Houston 0+ 1 (Nonrevenue) 19+ 1 (Nonrevenue)
Total 2 50

From New Orleans

to Houston 0+ 2 (Nonrevenuz) 22+ 1 (Monrevenus)
Total 2 % 23

Cargo Loading ' ;

Thc Ramp Agant and two Ramp Service Agents who loaded the three héavy Bio-Nuclear and
" Hastings radioactive picces of freight reported that the loading procedures for bin 3 were as
_ follows: - -
The International Scout Conveyor < Model 'lC-47(v was placed at the cargo “bin doer (sce
Attachment A-10)L.The sides of the bazsage care (in thiscase freight care £12) were dropped 1o
make it more nearly a e bed and iz was mincuvered 1o a paatioa directly undsr the low end
of the conveyor belt (see Attachment A-11). From there the first 430- pound picce was tippud
on its side and lifted by two men until it started up the bele, at which time it avas rolled over
onto its flut top becanse the pallet on which it was secured ex.ended 2 1/2 inches bryond the
wooden jachet and 1|.|mp"ud the operation by diging into the bele. Tt was balanee d by one
man as it progressed up the bele to the cargo bin door. The conveyor height was adjuseed lower
so that the pig could then be rolled vver onto its side and worhed into the cargo bin from
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*
where it was pushed all the way forward in the bin. There vas ro apparent damage done to th
shipments during loading, and handling was held 10 a minimum because of the weight. Afte

the heavy pieces were placed, the following Houston cargo was loaded into bin 3:

No. of Picces Weight (Ibs.) Class
12 214 Air Mail bags
5 132 First Class Mail
9 207 Air Freight

Intermediate Stop

The compartment was opened in New-Orlcans; however, there was no freight or mail to b
off-loaded from the forward section, bin 3, so New Orleans parsonnzl were not involved with an:
of the contamination.

Radioactive Material Training
The Delta Air Lines training supervisor at JFK was not interviewed personally because he wa
out of town on a business trip, but he prepared a statement which reads as follows:
“My training schedule ac JFK follows prescribed company schedules and material. All nz.
employces with Delta who have contact with radioactive materials are given training in ti-c.

first weck of employment. In addition all employees are given recurrent training once cac}
year on radioactive materials.

“Our source of material for training are: )

1. Hazards of Radiation in Si:pping Radicactive Cargo, (Book).

2. Radioactive Mazerials (Stardard Fractice 805).

3. Air Cargo Restricted Articles 1Standard Pracrice 891).
“Included in this training our emplovees are shown the shipping labels used, the total amezn
of Transport Index allowed ca our aireraft. and the bins we allow radicactive matcrials in.
“Also I instruct employees in handling, distances, and dangers should package becom
damaged. . ‘ '
“Our Load Agents, Ramp Agenss and Supervisors are instructed on the above, however, the:
teccive additional training such as noufication of Pilocs of all restricted articles onbo.-
proper ertiies on aur lasl ressave ficleeypdl, and those asencies to notify in case of
damaged «mpazenz,”

Cargo Off-Loading

At Houston, the four Ramp Service Agents who off-loaded the tlouston cargo reperted <l
luggage fiom bins 1 and 2 was oltdoaded tirst, then the frewht cargo from bins 3 and 4. i..
reported that the three heavy containers of radivactive mateti g in bun 3 were Ivindann o«
and were not sz iding in uprighe positions, "Nothing unosal was thought of this as they e
be tatned seloways, thed, ete., to et themy in and out of Convarr 8250 plane: casggs b 2
There also was maisture noted on bin Noor, but this is not uncommon 1y many tiniesag.

a0
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loaded in the rain or bad weather and moisture is carricd into 4 bin arca on cargo.” The two men
at the foot of the conveyor belt did the containers off the belt onto a cart. “Since these articles
arc very heavy, 430 lbs. cach, we had to slide them off the belt and in doing so they have a
tendency to fall on their side.” As cach conrainer was off-loaded the men got up on the cart, set
them upright, and positioned them on the cart.

Warchouse Storage

*
2

. + .
The three heavy contame.s of radioactive material and several small boxes containing
radioactive matcrial were then talen 1o the freight warchouse where they were Ieft on the cart
overnight, scparated from any other aisfreizhe. A shift change followred this activity, but the next

" morning, January 1, the Bio Nuclear shipment was unloaded from the cart in the warehouse by

the same man who later helped load it on the consignee's pickup truck the following morning,
January 2. )

Aftermath

The handler who worked inside cargo bin 3 during the off-loading at Houston was contacted at
4:30 p.m. on Sunday, January 2. and advised of the contamination problem. His work clothing
was found to be contaminated, and he was given a medical examination which revealed no
apparent injury. He subsequen:ly reported a burn area on one leg which had been exposed to the
contamination. An examination of this condition revealed that it was .. .a chemical r.action
from the solution the radioactive material was in.”

3. Consignce

'Bio~Nuclc.:u', Inc., 6006 Schrocder Road, Houston, Texas, 77021, is a subsidary corporation of

_the Ameiican Biomedical Corporation, Dallas, Texas. It is.a Texas State licensed radicactive

materials processor. At the time of the incident, Bio-Nucicar did not have a Health Physicist on
its staff, ’

. They have been receiving from UCC weekly bulk shipments of liquid Mo 99 for over a vear
and usc_it to process Technetium (Te 99}, a daughter of Mo 99 with a 6-hour halflife. Tc 99 is a
radioisotope used by the medical profession for diagnostic purposcs. Routinely, the shipment is
sent on Fridays. The consignee’s plant is closed on Saturdays. The shipment is picked up carly on
‘Sundays, for Sunday night processing and early Monday distribution to customer hospitals and
doctors.

About 7 a.m. Sunday, January 2, the Dio-Nuclear shipment was picked up by their driver from
the Dela freight dock ac Houston intercontinental Airport. Hastings Radicchemical lud
previowsly discovered that its consigament was contaminated, and that company notiiied
Bio-Nuclear of the possibility that the Bio-Nuclear consignment was also contaminated. The
Bio-Nuclear packages were surveyed “with a Ludlum Geiger counter (2000 mR range), and the
reading was oft the wp of the scale. Traces of white powder also were found on the rim of ¢, -
pig: The liquid remanng m the two plastic botthes was transferred to the extracton as quidk!s
possible o mininu/ e cadianonexposure. No measurements were made of the amonns, actually «
the botties, but i we v notad that the byuid tevel in one bottle sas fower than those of provic .
shipmont aneddd s iede of the prosaes The padacing contateas wd abearbenr papers o
for handhing were tonraved toa remotely located warehouse,
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Bio-Nuclear called Delea Air Lines, informed them of the findings, advised them to check the
employees who handled the shipment, and gave interim instructions on dPcontaminition pinze-
dures. After moving the contaminated containers to the warchouse, Bio-Nuclear nortified the
Texas State Health Department,

4. Activities After Discovery of Contamination
a. Notification

There are specific requirements for the carrier to make immediate notification to th2 neasest
FAA. facility by rtelephonc in certain cases of dangerous article incidents. Breamage of a
shipment calls for immediate notification to the shipper and the Department of Transpuriation
(DOT) and a report within 15 cays to the DOT, Hazardous Materials Regulations Beard. It is
required that a copy also be sent to the FAA facility which was first contacted {14 CFR Parz
103.23, Part 103.28 and 48 CFR Part 171.16).

Since the shipment appeared to be in good condition at the time of consignee pickup, and the
carricr was not immediately alerted to the possibility of contamination, it was several hours
before all concerned parties were notified of this incident. Official records of the firer few
original notifications are cither nonexistent or very sparse. Consequently, the atcached

notification chart (Attachment A-12) is a reconstruction of the approximate sequence of events

since almost all times shown are estimates.

b. Postincident Activity
(1) Aircraft Movement Until Taken Out of Service

Dclta Air Lines did not know that their plane, Convair 880, N8801E, was contaminated
when it arrived in Houston before midnight on December 31, 1971. Consequently, the
aireraft was continued in reguiarly scheduled padsenger service until it landed at O'Hare
International Airport, Chicago. Hlinois. about 8 p.m., January 2. Following is a' chart which
shows the flight numbers and citics involved during this period of operation while the
aircraft was contaminated:

- Flight/Date Origination Intermediate Termination
Stops
#925 Dece, 31,'71  New York, N.Y. New Otleans, Houston, Texas
La,

#998 Jan. 1,72 Houston, Tex. Atlanta, Ga. Miami, Fla.
Dayton, Ohio
Columnbus, Ohio

#952 Jan. 1,°'72  Miami, Fla. West Palin Beach Chieago, 111

w939 Lo 1,72 Chicago, L Louialls, Ky. Tampa, Fla

Athey, Ga,
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Flight/Date

Intermediate
Stops

Origination

Termination

3992 Jan. 1,72

Tampa, Fla

. Atlanta, Ga.

) ,#1‘951 Jan.2,°72  Atlanta, Ga. Miami, Fla.
" #1942 Jan. 2,72  Miami, Fla. ” Atianta, 6a. .
#95'5 Jan. 2,72  Atlanta, Ga. West Palm - °
Beach, Fla..
#954 Jan. 2,72 West Palm . Tampa, Fla, Chicago, HI.

Beach, Fia.

The aircraft arrived in Chicago, 111, at 6:30 p.m., was surveyed,
and taken out of service.

3

Ferry Jan. 2 Chicago, M. Atlanta, Ga.

(2) Aircraft Contamination

The aircraft was initially surveyed by the AEC at Chicago, O‘Hare International Airport
after 7:00 p.m. on Sunday Jan. 2.

Instrument: Juno Modzl #7 survey meter
Readings: © at rear cargd door - 530 mR/hr.

© In center of cargo bin 3 - 500 mR/hr. to 3R/hr,
© In aft passenz2r cabin at seats 34 & 35 - 200 mR/hr.

Thc scheduled Aight was cancerled and the aircraft was moved to the hangar area until it

could be ferried to Atlanta.
On arrival of the ferry flight at Atlanta, the Georgia Department of Public Health, and the

AEC, assisting in the emergency, again surveyed the aircraft,

Instrazacne: Dl Lol Ul e (GeigerMluchler scannér) with 30
mg/em? probc ’
Readings: © Contact reading on floor under seat 34-140 mR /hr,
© Highest rezding on bottom of scat 35-60 to 70 mR/hr.,
Instrument: Ebcrline E-120 (maxiniim range of 50 mR/hr).
Readings: © Forward end of cargo bin (without h. uulprob") 3 to 4 R/hr.

(estimate based on state of reading).

© Smear at forward end of cargo bin - 2R /hr.

© Smears on spots generally in middle of cargo bin - 4 mR/hr. to 10
/i, (coctemniane could be wipaed out),
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® Air inlets (at side of cabin just below hatracks) above sears 34 &
35 -low laovel traces of smeazable contaminant,
® Air exit vents.(outboard of and below the seats) at seats 34 and 33
- little mere than a trace (see Attachmene A-13 for saat locations?,
Seat and ﬂoor,ﬁrcadin;s were the resule of direct raditticn from ke Ioled radicace
liquid source. Smearable contamination resulted from airbome radiocactive parziculate (c.y..
dust).
There- was no contamination found at the adjustable ventilators installed over the
individual passenger seats. (Sec Attackment A-14 for details of Convair 880,  Air
Distribution System.)

.

The only access route fer air movement between the cargo compartment and the airzoa
ventilating system was a 2 3/4-inch breather hole provided in the sidewall above the cargo
door to permit pressure equalization between the passenger compartment and the cargo
area. On depressurization, air from the cargo compartment exhausts into the outflow sids of
the system to the outfiow valve. Air in the cargo compariment is generily suatic excepi
during cabin pressure changes. (See Attachment A-9 for location of breather hole.)

(3) Aircraft Decontamination

The Georgia D.partment of Public Health, Radiological Health Service in Atanta, took
charge of and actully decontaminated the aircrafe-and was assisted by Delta Air Lines
personnel. The AEC Regional Compliance Office in Atlanta, although primarily a regulatory
organization, served as coordinating office. They worked with DOT, FAA, 2nd the carrier.
AEC Opcrations Diston personnel furnished Radiological Assistance Team support where
necessary.

After determining that the cargo bin was constructed with a fiberglass liner taped to the
structure and a metal floor, it was decided to remove the liner from bin 3 and strip out the
old tape. )

Personnel who were to enter the cargo bin were dressed in full length cover-alls, rubber
boots, rubber gloves and were cquipped with a Martindale respirator. two desimeters
(instruments for measuring doses ci radioactivity) and a film badge. The first man into the
bin was allowed a maximem exposure time of 15 minutes. His dosimeters read 33 mR.
Conszqu~e.v, t2 next man in was allowed 45 minutes to work and his exposure was “ 40
mR. Th. i ..o charge of the operation who was in the midse of the activity the entire time
had a 100 mR reading on his selt-dosimeter. .

The fiberglass floor liner, when removed, showed 2-plus R/he., as did two pancls of the
metal underfloor and cargo ticdown tings, which were also removed. Air tools were used and
insulating mazerial was vacvwned sue. The inside was then scrubbed with izid so and
rinsed, but was not feshed, 1o svoid pr;ssibb': spreading ot the contaminani, On Mepdae,
January 3, 1972, at 3:30 p.m., the aireraft was refeased. When surveyed. the readings on the
aireraft structure (excluding the cargo bin liner, which was removed) had ranged from 169
mR/he. to 2.plus R/lr. On completion of the decontamination, the maximum concict
reading was only 50 mR/hr. under the aireraft belly. -

On January 6, one week after the incident and more than 3 days after decontamination,
the aircraft made its firse landiny innTampa, Floeida, where it was checked for radivactivits
and was found to be contaminaced. Accordingly, the aircraft was sent back to Atlanta for
further cheehinge and decontaminauion, as necessary. There were two spots in the catpo b
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where contact readings could b found. The tape was stripped out and no removehle
contamination was present. The aitcraft was again returned to service. ,

This incident provided an example of the differences in response_to tests for radioactive
contamination resulting from different scanning cquipment utilized, proximity to the

source, and the interpretation given to the various readings.

(4) Employcc and Passenger Involvement

:

The first consignee (Hastings Radiochemical) to receive a shipment from the subject
flight, discovered the contamination by normal scanning. They checked the emplevees »=d
equipment before the contamination had time‘to spread in their facility. By the time
Bio-Nuclear was notified the following day of the possibility of contaminztion, their driver
had piched up the shipment at the airport. However, on'reccipt of the shipment at the plant,
they handled it as a **hot™ shipment. Conscquently, there was no contamization spread
throughout that facility. i . .

The first word of this incident received by the manufacturer was followed by a check of
their facilities which revcaled no contamination on their equipment or emplovees. . ..

By the time the carricr was notified, the contaminated aircraft had been through airports
in 10 citics; many employces had serviced it with numecrous picces of airline equipment: and
much freight, express, and mail had been moved in its cargo compartments. Most of these
could be traced, but the mail was the exception. However, the major problem confronting
the airline was the 917 passengers who had flown onboard the aireraft and had their baggage
in one of the cargo compartments. L

The AEC established scanning stations in the various ities involved and established a'set
- of guidelines for Delia to implement {see Attachment A-15). Meanwhile, Delea ‘personnel

= started with the ticket flight envelopes and 'started backtracing the people who were shown
>to have been onboard the aireraft. More than two-thirds of the total number were contacted
personally by tclephone, and the press was used in certain off-route arcas to advise
- passengers of the problem and offer professional assistance to scan them and/or _their
baggage. : o
Survey check stations were set up in the ten cities at which the contaminzted aircraft had
stopped. The personnel from these check stations also surveyed eight homes on request.
Passengers were advised by phone and the news miedia thae they could cizl:ar come to the
cheek stations or coneact “their stazz“health agencies. Arrangements were made for the
employces who had actually worked the shipment to have total body scans performed at
other places, such as local hospitals or.medical schools which had the facilities to perform
this task. o ) ‘ )
The results of the pasenger survey indicated that reither passengers nor emploveds had
- beensubjicted 1o a persond heaith hazard althuigh some had been exposed to more
radicactivity then is acceptable under the concept of the lowest practical exposure of people
to radiation. This information was also reportedin the press.

1

.

(5) Baggage Involvement -

Onc hundred twenty-four passengers brought 271 varions articles plus wwo dogs to the
sunvey chioch stations for examination. Numuous bags were found with o small anount of

I . v . . - . .
contamination, and there were some with ‘Comparatively high levids of contamination.
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Subject of obscrvation. Unit identified as Unit identificd as "

#40 #16
Polycthylene boitle Regortedly, water
(primary containcr). had replaced

radicactive liquid
to the top of
bottle and top had
been sccured finger
tight: Bottle rest-
ing down in beaker
with some liquid in
.the bottom. When
the bottie was
squeczed beiween
fingers, liquid
escaped.

[

“Thirty-cight days after the shipping incident, the containers were viewed zgain after they had
been returned to UCC. Théy were in the plant, but isolated in a roped-off quarantine area. The
container parts were still too radioactive to be handled. 3

During this visit to the plant, a demonstration of the polyethylene bottle filling process was
conducted by the hot cell operator who had filled the bottle for the subject shipment. For this
demonstration, however, water was used instead of a radioactive material, The process followed
that which was described carlier in this repori. After the demonstration bottle was removed {roin
the hot cell and chiecked for any contamination, it was picked up with gloves, and when tipped
upside down, the water leaked rather freely, Then the “tightness” of the screw-cap was checked.
Although it had appeared to be on securely, it was only “manipulator-finger” tight. It released
and unscrewed with only very lizht finzentip pressure. Subsequently, the top was tightened with

fingers and the thumb around the cap and the seal then contained the liquid inside.

HL CORRLCTIVE ACTION

v
.

Subscquent to the incident, there’ was a concerted effort toward climinating the potential for
another incident involving a radicactive material leak which could contaminate cargo and baggage
areas in aircraft and/or endanger passengers or the public at large.

The manufacturir, UCC. took several actizas that included:

© MMuecting with the Atomic_Industriai Ferem, which is an induserial trade association comp:t ed
of radivisc i pes manufacturers, shippers, processors, cte. The Radicisotope Committee agreed
to develep new, effective, and workable container leak-tests that could be adopted by the
American Standards Association. : ,
® Discontinued use of the old polycthylene filler bottle for a new one with a different sealing
arrangement.
Fvaluation of an induction-welded sealing cap for the primary container.
Primary container for liquid shipments are now leak cheeled to 25 inclies ufmcrmry hefore
they leave the liot ecll,
Chang T Bodsade moprene gsket for the pig o masufactmed vl enm et

-2 -}
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gasket for beteer seal.

© Consideration of 4 change to0 a plug type gasket that would fill the remaining spave around ¢

top of the polycthylens botcle., :

© Pigs with gaskets to be leak checked once and- thcn rechecked agin cach time a-gasker

chanzed.

o Consideration of a leakcheck for the bottle and secondary container pig for cach Ii iquid, Tx

B and lodine shipment. .

© Initiating a preventive mamtenancc program thh records kept, usm'- newly ass"'nﬂd se

numbers to pigs. -

© Institutcd an administrative change which requires two people (p acker and man who work

hot cell) to check the packaging of cach shipment.

The carrier proposed to the Civil Aeronautics Board that <lnppcrs of radioactive matenal in T
B p?ckag‘.s be required to conduct a leak-test at the point of origin; 2nd ftate in writing that -
consignce will perform a wipe-test within 3 hours of shipment arrival st destination. Thic will ase:
that p1ckagcs are safe to carry on aircraft and datermine if leakage has o¢curred dur ing fliant.
tariff became cffective March 12, 1972 and is to expire June 12 1972. CAB Order No. /"-.>-
dismissed the complaint against ir.

IV. ANALYSIS )

of primary concern in this analysis are the conditions leading to the leakage of 2 bulk radioacti
shipment in liquid form which con:ammatcd cquxpment and exposcd the pubhc to higher leveis
radiation than the generally acceptable minimium. Reports of all the authorities concerned wuh
in¢ident assurcd those people who were involved that the exposures encountered did not conszitu-
health hazard. It did. however. create many harrowing hours of activity and concern for the passeng
on the flightsi for employces who handled the contaminated DacLagc and subscqucmlv used :
contaminated cquipment: and for the pcrsonnc] responsible for decontaminating of equipment =
scanning pcop]c and baggage for radioactivity.

There is no shor:abc of regulations governing tie manufacture, transportation. and_use
radioactive -matcrials.” Admutcdlv. the regulations are rather complex and spread thrm..'nout seuvs
diffcrent volumes, but they are specific in the requirement that the radioactive material mus:
contained. - .

The manufacturer wis'thoroughly familiar with the product, how to handle it safely,and the T .
B packaging being used, because this had been, for morc thanay car, a routine weekly bu't radinae:
shipment to 'the same consignee.

The manufacturer’s cmpIO) ces rcportcdly had operated a nuclear reactor and p‘lclﬂ{,ud the prod
for shipment over the year without injury or incident. The redundant (primary and sccond:
container) Special Pérmit auth.sized pachaging was dusivned to sursive major | aecidenes
transportaics without releasing the contents. Thewe requircients covered impact, as well
subsequent {ire.

Possnbly the' aforementioned familiarity with the reusable Type B containers led to a rclas
approach in the maintenance of the stainless steel/lead-lined pigs. There was no written comp.:
procedure for assuring that cach pig met the standards for reuse. The plastic inner bortles !
apparently served well, and there seemed to be no teason to especially mistrust llicm or their securn:
Even for the demonstration filling of & typical plastic boule; the Jiquid {water) was not contaired
the serew capras it was installed by the operatat/m. wipulator combination. llu\\anr wanniad .
the op could casmilv be screwed down upehtly cnough with bare hands o have satitactoniv centan,
the 1||| TH "‘ e u"\. the il LTSI 4 .lll! S | '..nl ot Brenn 6 el nae .n-. .
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“This Side Up” labels were not required on the outside of the packages. If th: consainers ase
satisfz;ctor}'. there sheuld be no need for this addition. However, the outside wooden protective jack.t
is shaped with a pallet/platform botrom which would rend to indicate which way it should be carried,
if for no other 1cason than to sprezd the load cver a fargar section of the carzo bin fieer.

The bulk of the individual 430-pound package necessitated normal upright handiing by forklift and
cranc. However, it did create problems when it came 1o leading the 28-inch-hizh package ines a
20-inch-high access door of a CV-880 cargo bin. There was room, oncc inside, for the package to have
been turned upright onto its pallet base. If this had been done, the bottls would have had nly sbes
10 minutes to leak rather than approximately 4 hours. Accordingly, the radioactive liquid probabiy
would not have leaked outside the secondary container. This would also have prevented subjecting e
bottle to air pressure changes while it was upside down. .

The carricr indicated that it"had a training program wherein the employees were instructed in
handling radioactive shipments. The AEC in Adlanta reported that they had given instruction on this
subject to the carricr’s management personnel for relaymng to the cargo handier (Ramp Service Asent)
level. Some of the Ramp Service Agents interviswed had received such instructions, but others of the
cargo handling personnel indicated that the instruction had not been given to them.

Although it was preplanncd. the delay by the consignee in picking up the shipment added to the
maghitude of he problem. as did.the lose notification procedures and the lack of a specific
emergency procedures plan. These aspects delayed a timely discovery and immediate initiation of
remedial measures. . -

Subsequent to the original interview of the Georgia Department of Public Health personnel, the
Radiological Health Service represertative, who was in charge of the, aircraft decontamination in
Atlanta, was contacted for some additional information and for clarification of some reporzs. During
discussion of the “traces” of contamination reportedly found in the passenger cabin air inlets and air
exit vents, it was determined that air vent contamination was not a prcblem since the trace readings
were insignificant, and the origin of ‘the contaminant was questionable. It was explained that the
smears/wipes of the upper and lower grids of the ventilating system were made and placed in
envelopes, then into a bag. Following this activity, the smeag/wipes were made in the highly
contaminated cargo comparement. These were then placed in envelopes and ull cnvelopes were tale:

“ to the laboratory. ) ' L

At the laboratory, the contents of the 20 to 30 envelopes, some of which were “extremely hot.”
were then placed inside glassine envelopes. The multichannel analyzer with a 5.inch sodium iodide
crystal indicated only ‘traces, approximately 300 counts/min. or Jess. This is considered to be an
insignificant amount, and it is suspected ‘that this trace amount was the result of cross-contamination
of the specimens, especially since the entire air flow is into the cabin through the inlet, out of the

cabin by the exit vent, past the cargo bin breather, to the outflow valve.

+

V. TIADINGS ‘

® The reusable Type 2 packaging used for transporting the subject radioactive bulk shipmeat in
liquid for did not fulfill the containment requirements of the regulations.

©  The manufacturer did not have a standard maintenance procedure for overseeing the condition
of the regurned Type B pigs before reuse,” ’ ‘

©  An vufortmate chaneé combination of human errors resulied in this incident, i.c., plastic boule
tap too looee, pie grdet in unstisfactory condition, pachage rolled nnte and left on its cide durine
tramsport. The temoval of dny one of these steps from the wquence would hwe prevented thie
i ddent,

4
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© The carsier’s training program for handling radioactive materials had not renchicd 2 Cuipe
handling personnel. .

© - Aroutine delay in pickup of the shipmeit by the consignee and the lack of a specific emergency
plan for incidents such as this prevented timely discovery of the situation and initiatizn of inimeJi-
remedial action. This resulted 1 increasing the magnitude of the probiem.

© Trace indications of radioactive contamination in the passenger cabin ventilating svstem wen
the result of cross-contamination of the specimens as they were taken to the laboratory.,

© Reportedly, there was no health hazard to passengers or employces involved in tl.is inoil!

Lot

V1. CONCLUSION

It is concluded that this incident occurred because of the improper packaging of a bulk liquic

radioactive shipment in a poorly maintained rcusable Type B container. A contributing factor was th.
ct Lo air itk the sac oo on its s

1Y s

USHSPGA; v'] air Wit tid pa; r:?v.gc 1yiag On its siac.
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ATTACHMENT A .2

Package Labcl
RADIOACTIVE - YELLOW 111
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Bright yellow upper half
White lower half
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~" UNION CARBIDE CORPORATION

STERLING FOREST RESEARCH CENTER )
P. 0. BOX 324, TUXEDO, NEW YORK 10987

To:
BIC-NUCLEAR LABORATORIES Address Label
HOLD AT AIRPORT
HOUSTON, TEXAS
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. ATTACHMENT A -3-2
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ATTACHMENT A . 3
DEPARTMENT OF TRANSFORTATION
HAZARDOLS MATERIALS REGULATIONS BOARD
WASHINGTON, D.C. 29590
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SPECIAL PERMIT NO. 5800

This special copy permit is issued paisuont to 46 CFR 146.05-4 of the U. S. Coast Guzrd Ree
Dangerous Cargo Regulations and 49 CFR 170.13 of the Department of Transportation /DOT

=

Hazardous Materials Regulations, as amended.

1. The U1 S, ATOMIC ENERGY COMMISSION (USAEC) and i

C AEC) ar con

Hra

DEPARTMENT OF DEFLNSE and its contractors. and licensees of “agrecmeds
the USAEC, atc hereby authorized 1o ship Type B quantities of any non-fissil
either normal'or special form, as provided for herein.
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2. Each user of this permit must register his identity with this Board prior to his first shipment unce:
the permit. )

3. The authorized packaging consists of an interim DOT Specification 20WC wooden protective
Jjacket, as described in Appendix A hercto, when used with'any single one of the following types ¢ -
inner containment vessels which must fir snugly within the jacket:

.

a. A DOT SPECIFICATION 55 (or cquivalent) metal-encased shiclded inner containment vessal

b. A DOT Specification 2R (or equivalent) metal inner containment vessel; or

¢. A DOT Sgecifization 7A inner pazka

ging which has a metal outer wall (not authorized for neorma
form radioactive materials).

4. The packaging design is based npon the ambient conditions as prescribed in Marginal C.2.4.3 .:
the Regalations ¢1: the Safe Transpors of Radivactive Materials, 1967 Edition, Internaziond Az ¢
Encrgy Regulation (JALA).

5. The auvtherized rackaze meets the criteris of the International Atomic Encrgy Agency for Type ¥

£y Agena :

pncl:.':_'-:':."". S Lt AR

6. Prior to cach shipment authorized by this peranit, the shipper shall notify the consignee and. {
export shipments, the competent authority of any country into or through which the Ir.lcl..r;.'c. w:
pass, of the dates of shipment and expeeted arcival. The shipper shall notify cach consignee of an:
special loadimg/unloading instructions prior to his first shipment. A

7. The outside of cach pichage must be plainly and duably marled “USA DOT SP 58506457 an.
“TYPE B, in counection with and e addition to the other marking

POT reeubations. Fach shippoe paper isaied in connection s, thapments vrde unde s e o

I R I TR BELE BN L B R LA e Y LT L PY R T I vt
docriprieea gy
!

.
and bl prewsond bt

[
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. . ATTACHMENT A - -2
Coatinuation of SP 5300 ' Page 2

8. Each package of gross weight in excess of 30 kiloarams {110 pounds) must have its gross weizht in

kilograms plainly 'and.durably marked on the outside of the package.

9. Shipments are authorized only by vessel, cargo-only aircraft, passenger-carrying aircraft, rail, and
motor vchicle.
: .
10. No special operational transport contiols are necessary during carriage except as specified herein,
and no special arrangements have been made under Marginal C-6.5 of the 1AEA Regulations.

11. For shipments by water, the shipper or 2cent shall notify the USCG Caprain of the Port in the
poit aea through which thie shipment is to be made. of the name of the vessel on which tire shipmeht
is to be made, and of the time. date, and place of loading. When the initial notification is given ina

port arca through which the shipracnt is to be made of the name of the vessel on which the shipment
of the Port.

12. Any incident involving loss of contents must be promptly reported to this Board.

13. This permit does not relieve the shipper or carrier from compliance with any requirement of the
DOT regulations, including 46 CFR Parts 146 to 149 of the USCG Regulations, excepr as specifically
provided for herein, or the regulations of any foreign government, into or through which the package

will be carricd.

14. This permit expires January 15, 1971.

Issued at Washington, D.C., this 3rd day of January 1969.

IsIE. G. Grundy, Capt.
For the Commuand it
U. S.'Coast Guard

IsIS. Schneider
For the Administrator
Federal Aviation Administration

IsID, W. Motrison
For W. R. Fiste
For the Administrator
Federal Highway Administration

Is/Austin 1. Banhs
For Mac &, Rogers
For <he Adminetrator

bodood oo haand ae o Tat
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T ATTACHMINT A - 4.3

Continuation of SP 5800 . . Page 3

Address all inquirics to: Sccretary. Hazardous Marerials Regulotions Board, UL, Depoziriong o
Transportation, Washingtan, D.C. 20530  Atteniion: Spucial Permits. )

5

cc:
U. S. Coast Guard .
Burcau of Explosives, AAR

Federal Highway Administration

Federal Railroad Admimscuration -
Federal Aviation Administration

Aromic Enmergy Contro! Board, Canada

U. S. Atomic Energy Caramission, Mr. Kaye

Department of Defense, Mr. Edwin T. Loss

J-86-61



% ‘ ATTACHMENT A - o -
{/; c v DEPARTMENT OF TRANSPORTATION

e HAZARDOUS MATERIALS REGULATIONS BOARD
,,\:\- A LA WASHINGTON, D.C. 20580

AR d e

"SPECIAL PERMIT NO. 5800
FIRST REVISION

Pursuant to 46 CFR 146.02-25 of the U, S. Coast Guard (USCG) Dangerous Cargo Regulations and 49
CFR 170.15 of the Department of Transzoration (DOT) .Hazardous Materials Regulations. "z
amended, and on the basis of the October 14, 1970, petition by the Idaho N

Falls, Idaho and the November 5, 1970, petizion by Westinghouse Electiic

5
uclear Corporation, 1dahs
Company, Pittsburgh, Pa.:
Special Permit Nu. 5800 is hereby wmnended by revising paragraphs (1), (5), and {i4

5 C and by, adding
nev subparagraphs {1a}, (9a}, and {11a), to read as follows:

Syt

“1. Shipments of Type B quantities (S 173.389 (L)) of any radicactive material, in normal or
special form, are hereby authorized. as further provided for herein. This packaging, when
constructed and assembled as prescribed herein, with the contents as authorized herein, mecets the
standards prescribed in the DOT regulations, Sections 173.394(b) (3), 173.395(b)}(2), and
173.396(c)(3), and 173.398(c). The fissile radioactive material centent of cach package may nct
exceed those quantities and material types as limited and preseribed in subparagraphs (a)(2}{ii),
(2)(2)(iii), and (b)(2) of S 10 CFR 71.6 of the USAEC Regulations, with such packages to be

shipped as cither Fissile Class II or 111, in accordance with the package transport index limitations or
shipment limitations prescribed therein.

“a. Each shipper, under this permit, other than the petitioners named above, and the other
previously identificd petitioners, shail rezster his identity avith this Board prior to his first
shipment, and shall have a copy of this permit in his posscssion before making any shipment.

- . * . . . ¥l
“5. The authorized package described harein is hereby certified as meeting the specific
requirements of the Iaternational Atermie Encngy Ageney's (IAEA) “Regulations for the Safe
Transport of Radioactive Marerial™, Satety Series No. 6, 1967 cdition, as follows:

2. Marginal C.6.2.2 - The package desizn

mecets the requircnients for Type B packaging for
radioactive materials,

bo Morgind e m e o oo oL cvatmntsoas dnuited

the requirenents tor Fissile Class 11 or 111 sitpments,
“9a. For shipments by air, a copy of this permit muse be carricd aboard any aircraft transporting
radioactive maternals under the terms of this permit. Fissile Class 11 shipments by cargo-only

aircraft st conform to $173.396(5){1). Fissile Class 111 shipments by passenger-carrying tircrate
are not authorised,

“11a. Far shiprments be water, a copy of this permit must be carricd aboard any vessel transporting
tadionctic e el by dhe terme of (s peormt,

J-86-02



ATTACHMINT A - 4.
Continuation of 1st Rev SP 5800 Fage

“14. This permit expires January 15, 1973."

All other terms of this permit, as revised, remain unchanged. The complete permit currently in effec
consists of the original issuz and the First Revision. C ‘

Issued at Washingtbn, D.C.:

-

-~

Is] R.G. Schwing, Capt. . °. 25 November, 197¢
R. G. Schwing. Capt. : {LATL)
For the Commandant
U. S. Coast Guard

Is/ S.Schncider 18 DEC 1970
For the Administrator (DATE)

Federal Aviation Administration

{s/ D.W. Morrison 2 December 1570
for W. R, Fiste (DATE)
For the Administrator
Federal Highway Administration

Is! Quentin H. Banks 9 Deoceitber 197
for Mac E. Rogers (DATE)
For the Administrator
Federal Railroad Administration

Address ail inguiries to: Secretary, Hazardous Materinls Regulatios Board, U.S. Department
Transportation, Washington, D.C. 20590. Attention: Special Permits.

Dist: a,b,c,d, e, h,i

Keleket/CGR Corporation, Waltham, Mass. .
Rutgers University, New Brunswich, NLJ.
Department of the Army, Washington, D.C.
Genceral Fleetric Co., Pleasanton, Cahif,

The Ohmart Ceaporation, Cincinnati, Olio

59
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. ATTACHMENT A -4-6
*Continuation of 1st Rev SP 5800 Page 3

Union Carbide Corporation, Tuxedo, New York
Radiation Products Division, Burlington. Mass.

Naval Research Laboratory, Washington. D. C.

J. L. Shepherd & Associates, Glendale, Calif.

Siemens Medical of America. Inc., Union, N.j.
Nuclear Engineering Co., Inc., Morchead, Ky. *
Battelle Memorial Institute, Columbus, Ohio

Todd Shipyards Corporation, Galveston, Texas
Materials Evaluation Group, Phoenixville, Pa.

General Electric Co., St. Pctersburg, Florida
Westinghouse Electric Corporation, Cheverly, Md.
Westinghouse Electric Corporation, Piteskurgh, Pa.
Cumberland Research Corporation, Port Norris, N.J.
Industrial Reactor Laboratories. Inc.. Plainsboro, N.J.
Newport News Shipbuilding & Dry Dock Co., Newport News, Va.

00
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ATTACHMENT A-4-7
January 1, 1969

Interim DOT Specification 20WC

§ 178.194 §§:ecification 20 WC wooden protective jacket
§ 178.194-1 General P:cq{xircments
(a) Iéach jacket must me:ct the applicable requirements of § 173.24 of this chaptes.
(b) Maximum gross weight of the jacker plus the contents may fot exceed the‘follbii'ing:
(1) Spec. 20WC-1: 500 pounds
(2) Spec. 20WC-2: 500 pour.ds
(3) Spec. 20WC-3: 1000 pounds
- {4) Spcc:20WC-4: 2000 pounds

(5) Spec 20WC-5: 4000 pounds

§ 178.194-2 Materials of construction

(a) The general configuration of the wooden protective :jacl.;ct is a hollow cylindrical shell
constucted of onc-picce discs and rings of plywood or solidhardwood reinforced with steel rods.

(b) PI‘)'woo}l ‘must be exterior-grade, void-free, douglas fir (or cquivalent) not mote than onc inch
thick. Solid hardwood is authorized for Spec. 20WC-2 only. '

(c} Discs and rings must be glued together with a strong, shock-resistant adhesive, such as cither of
the following: . . .

(1) A resorcinol-formaldchyde adhesive, which has been bonded under heat and pressurciar

(2) A polyvinyl-acetate emulsics, which has been reinforced with cementeoated maits. 1ie nens
must be randomly spaced and musc be at least 2-1/2 times as long as the minimum thickeivss of tha
plywoad discs or rings.

(d)' Full-lengeh stecl rods are required for seinforcement and Tid closure. For Specs. 20WC-1 and
20WC-2, a mininmm of six rods at.least 0.25 inches in dbameter are requiral. For Spee. 20WC-3, .
mipinum of 12 rody, at least 0.375 inches in diameter are requited. For Spec. 200C4, a mmmimum of
16 rods at lease 0375 inches in drameter are required, and tor Spec. 20WC-5, 2 minhutrm of 16 e e
Jeast 0.5 inches in diameter are required. For Spees. 20WC 1 and 20WC-2, steel tods mieer e eally

01
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. ) ATTACHMENT A -1.8

spaced around the circumference of the rings and discs, midway between the O.D. ard 1.D. of the
rings. For Spees. 20WC-3 and 20WC-H, bolis may be staggered. aiternazely in two rows, at z0.5
‘inches from the linc midway between the O.D. and LD. of the rings. For Spee. 20WC-5, bolts may be
staggered alternately in ewo rows at + one inch from”the lin¢ midway between the O.D. and 1.D. of -
the rings. Rod ends must be threaded and <2cured with lock nuts and steel washers, or equivalent
device, to provide at least a one inch diameter bearing surface on-each end. Ends of the rods must_
terminate 0.7 5 inches below the surface of th: plywood for Spaes. 20WC-1 and 20%WC-2. For Spess.
20WC-3, 20WC-4, and 20WC-5, the ends of the rods must terminate 1.5 inches below the surface of -
the plywood, and that portion of cach end disc which extends beyond the rod cnds must be further
held in place with lag screws at least four inches long.

{e) Thickness of wooden shell:
(1) Spec. 20WC-1: At lcast four inches thick. o

(2) Spec. 20WC-2: At least three inches thick. The jacket must be completely encased by a steel
shell at least 18-gauge thickness, such as 2 Spec. 17H stee] drum. The stecl shell must be vented by
at least four 0.25 inch diametcr holes, which must be covered with a durable weatherproof tape.

(3) Spec. 20WC-3: At least five inches thick for the jacket wall, and at least six inches thick for
the end discs. In addition, at least three plywood chines, two inches wide and protruding two inches
beyond the outer surfaces, must be located at each end and midway along the length of the jacker.

- l

(4) Spec. 20WC-4: At least six inches thick for the jacker wall. and at least six inches thick for "
the end discs. In addition, at least three plyw ood chines, two inches wide and protruding two inches
beyond the outer surfaces, must be located at cach end and midway along the length of the jacket. -

N

(5) Spec. 20WC-5: At least six inches thizk for the jacket wall, and at least cight inches thick for
the end discs. In addition, ac least five plwood chines, two inches wide and protruding two inches
beyond the outer sutfaces. must be lucated at each end and cqually spaced along the length of the
jacket.

(f) Figures 1 and 2 illustrate representative designs.
§ 1780943 € e

(a) Closure for the wooden protective jacket is provided by the steel reinforcing rods. The end cap
_(lid) must fir tizhtly to the body of the jacket to prevent a heat path ta the inside of the jacket. The
lid joint for Spees. 20WC-3, 20WC-4, and 20WC-5 may not be corplanar with the ¢nd of the inner
containment veswwel, | ~ ‘

(h) Spec. 20W2R.2, focking ving closure, if used, must conform 10 § 178.104-4. Flanged clocure, if ™

used, must have ar fease erhy steel boles (at Jeast 0.25 inch dumeter) and lock suts {or equivalent
deviest, cpoecd e inere than five dnches betws oo centers.

(v

k]
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ATTACHMINTY A - 4.0

§ 178.194-4 Tests

(2) Each jacket must be visually inspected for defects such as improper bondmg, cracking,
corrosion of stel rods, an improperly fitting closure lid. or other manufacsurins dsfects, I rries! s
attention must be given to any separation of the plywood discs and rings which would piovide a heat

path to the inside of the jacket.

§ 178.194-5 Painting

(a) Each jacket must be completely painted with a high quality exterior weather resistant pain:.

§ 178.194-6 Marking

(a) Each jacket must be marked on the external surface as follows: “USA DOT 20WC{ ;TYPE
B” and “RADIOACTIVE MATERIAL™. The appropriate numeral must be inserted in the marking to
indicate the appropriate Spec. 20WC category; e.g., “USA DOT 20wC-2".

63
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4 - 7 e L e
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CONCEALED V., L,US: '

NAME : s " GOVT.AGENCY _: LDEST .,

NAME o - GOVT AGENCY . DEST.._
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Prepare In Duplicate
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Ferm 021240148

hOTICE 2-70° RESTRICTED ARTICLES/ARWED GOVERNMENT.OFFICIALS NOTICE
10: captan, J25 5, 3L .
FLIGHT /‘ml-r:
4 TR - L. . TEr.
‘PROM  LOADPLANNER _ /L Céniayv s ey 176 2

{SICNATURE)

THE FOLLQWIG ACCEPTABLE RESTRICTED ARTICLES ARE ON BOARD:

A\
BRZE A

MR Lreaw

/} a ) . .
CLASSIFICATIONG Lo D/Y ECHIVE  ypyitine., amouny /5 urvers BIN'

7 _ '
cuassirication F22Pr0 Herive MRTELIAL . AMOUNT'S 2 Ut ITS bin

a _oest, 03! 3
3 oest. 805,

THE FOLLOW:%:5 GOVERNMENT OFFICIALS ARE ON BOARD AND HAVE BEEN CLEARED r0 CARRY
CORCEALED .5 ARONS:

NANS ___ : : GOVT, AGENCY

e 3

*DEST.,, .

NAE ) GOVT, AGENCY

" DEST.:

Prepare in Duplicate

¥ Captain
2, Staton Fitz (Fer Twao Years)

e
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DELTA AIR LINTY, 15T,

STANDARD PRACTICE
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DELTA AIR LiNES, 12

STANDARD FRACTICE

vt - Mudel BC-450

Wollard Barpace Co
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ATTACHMLNT AL- 12

RECONSTRUCTION OF SEZQUIICE OF LICIDIIT NOTIFICATIONS

J-86—83

REF, Il-‘«.Y/D.‘.'Z'.-'I : ™o CALLER CALL =TCSIV:D 7 LDEORNTION ZHCIViGD
[+ Sl'uT-/Jf\.':.l Q"-C?‘JO - Hastinrs Seifzstamissl picked up
B ship..un‘ frea eirport. Cz retum
driver detected ccotamisation
: during routice processiag.
-¢ -Isar.faanay | 1330 Hastings Kastings' Con- | Advfscd him of pretebls
R sulteat KP. ccntorinaticn. (He ceme i3, surveya.
Rediation packzzes, exd ecnfirzed
Safety Officer | ccota~inatien.)
e (R0) ' :
€ |saT.foan.1 | 1b30 Hastings-RSO Texas State Advised of er:'ernal contmnation
Heolth Dept,
C |SAT./IAN.Y | akhs Hestings-RSO Azericon 7 * Advised cf contezizeticn and
- *| Blomedical Corp{ alerted to rossibility of |
N Delles (Bio- Biciruclear shipzmerct centamraticn.
Nuclear parent
) N . conpaay) .. -
c SA.’P./JAI!.l ' afternoon AA:xe'rican Bicliuclear Advised of Hastirgs rececipt of
Biomedical conta~inated shipmeot in seas
. cecosipnnent as theiss,
C ] SAT./IAN.1| 15C0-1€00| Hastings (Mede | UaZon Caroice rrarently call got throush o
’ URSUCCESSFUL Corp. UCC boiler room. Caller would
attecpt to call) Dot identify rroblea or r-luy
, - any irformat fon, * - ¥
« -
B |SUi.fo.2 | o7oe-22t0 BloXuclerr driver vens dirresly to
. . airport to pick up sh:::c'::.
A 3 | (Kedther driver zor felza:
of contaminatisa ay thic :.
R el Elollucdrar suvsaguently verd
) - f ¢ contanirnticn exnd traosfored
rezaiving coatents rom ccatalners,
A Jsmfont2] zomuing -, - rcxr.- Stete Pealth Dopt, offictnd
traveled from Austin to Touston,
. ' vigited Lastiz -, tad condirned
cuntatination ca pacanzes,
B | stofaast.2]| morsing Blictiuclear Delta Atr Limes| Advic.d of {irdins: of contanicae
) (Freight) tivn, to chece erployues vho handled
shiprent, and haw 1o wnch off
contizfnation. ; (Blekclear moved
contalners to quarantine in
wvarchiouse.)
"R}}‘ ~A-= Ti{ne reference stated Ly $ndividuil company or &gency rejreseatative,
e . : < ) !
B« Tim: rcrcrv.-n-;..- opproxizated by ecopany or ‘neency represenintive,
IS I » ¥ - 2
C - Tine .d‘q.u.l. s ngprondente wut reported Ly wsther party, . .



ATTACHMENT A-12.2

FEF.{  nhav/picr ™= CALLER C/2X, 3501 ¥ TENTINRIC nimeteT

¢ jswi,/JaN.2 Imomnicg Dolta Aviaticn Drpt. {Fequested evalustitn of eczdftiap
Afrport Sescurityles Alrpers Freichs Yecilistss,
end Fire Dept. | (Fire Dept. ceccatazizated,)

A suw /a2 1330 Hastizoes azd Uzion Cerbide To edvise cf ccntazinasion.

,] Texas State Corp. ICC requestad they call
Hemlth Doyt Bio¥iclear

A fswi./ort.2 | 1u00 Bickuclear Union Cexdbide To wdvisa pechage received
conteninated,

SUN,/JAN.2 | efterpoon | Biciuclear Texes State To edvisc of contamination.

Bepte (Representasive, eleedy =3
) Housten, arrfsed soon after at

BicGucieer.,)

A sy, /oan.2 Texes State Houston City To edvise of ecntumizatiso.

Heeldth Dept. Jeeltk Depzx, (Foth prceecded zo airpers fer
{codled frem survey vhich revesled sisiticsei
Blolucleer) areas of ccntaciretion.)

A |sum./onn.z2 § 2500 Delta-Atlente ) Delte-Chicego To edvise cf rossible aircra’t
conterinaticn. Requested ASC
and I1linois 3card of Eealih te
contected to inepact airgralf:
vhich vas duc to errive st 1330,

- (AEC surveyed airerus't acd foos
it contemivkted. Alrcreft vas

- taken ot of service aza ferried
to Atlenta for decontemizativa.)

B [swi./oan.2 | 2330 . ° | Deltn-Atlente Unlon Cardide; | | Requesied UCC call Delts VP
to ensvzr questicas,

B {wx./ma.3 | o01s Unicn Carbide | Delta-Atlanta { Iz respeesc 2o 233C request.

: v

B {roit /i3 | oo Unlon Carbide | Delta, ¥2A & To deter=ine courss cf acticn ta

Grorpia State Fursie. :
.} Health Derr. .
- . (confer, call)
3 {rt/rmly | cloo Unicn Carbile | 2lefiucl.ze To learn detnils recarding
! ' {nt h.~o) POEASY A2 recelted,
B |notfre.3 | cBio Tolon Carblde | LY, Staz= Bgt{To alyviem bneam detalls o2
of ifeulil 1ncideut 20 dute, !
. Dept,s 0f Tracse
i Joriation
Atonic Frergy
Curm,, Stegn.d
Covapd iance
B M TN o Mion Lartide Ruutheer Houston | T'o avsure his ICk1Fe3 v re uot

Cennfgine

caontasinnted,  Tury hinl teen
Toutliery,chiceacd anl founl o ta
clvan, |
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. ATTACHMENT A - 14

s -

w\.é
CONVAIR &S s
_:-‘f;
MAINTENANCE MANUAL

AIR DISCRIZUTION SYSTZM - DISCRITTION AND OPERATION

General.

~v Ll £ — D2 A2 "
r frem the ajdr condition-

The air distribution system delivers . conditioned s

ing packeges Lo the crew and passenger comrartments. A scHeratic of <he
alr flow is shown on Figure l.- The air ¢istritution system is il us<rz-ed
on Figure 2. Aluminum end fiberglass ducting is used to deliver the ocondi.
tioned air to air inlets along ihe sides o the.cebin Just Belcw tha ha*-
racks. The location end desizn of the inlets permit an even distribu=ion
of conditioneid air tnroughout the paséenger ccmpartment with ne drafss at
any passenger location. The'ducts and inlet vents mininmize sound genera-
tion by the conditioned air as it moves through the ducts anrd ous of <he
vents. Addition2l adjusiable 2ir inlets (ventilators) are installed abore
each passengers seat next to the reading light.on lover surface of <he hat
racks. Conditioned air for the flight ccmperiment is delivered by aluml-
nun and fiterglas ducting and discharged abovs the flizhs crew's heois and
at their leg level. Adjustable ventilators are insialled above and Corward
of cach crew seat (except observer). )

Conditioned air in the passenger cabin is e%hausted from the cakin throu~h
exit vents installed outboard and below the seats. - These venis éirecst <he
exhaust air into the area below the floor. The flight cemparstment air Is
&lso cxhausted to the area below the floor. The air exhausied below Sher
Tloor in the forwqfd*arca of the cabin is &frected through the electronices
compariment for coolin~ and ventilation of the electronics aguizmont Ao
then throwgh the electriz:® =om riment end overboard through the fcraard
cabin pressure regulator and out-flow valve, or the elcctronle ejuiimons
coolirg valve. The air exhausted below the floor in lhe et area o he
cabin is directed «f+, around and below the topgage compnriments 4o soak’-
1ize tetrerniures In the bacsoge compmrt:n&ts, and then further al’y Lo the
aft prrroure regulator and putflow vaive where the air is ported overvoard.

1

To prevent odors from entering the passenger arens, all lavatories and
buffets arce veatilated by a one-way ventilation system. 7The conditioned
air directed to these areas is vented directly overbeard throurh tubin-,
a venluri to 2imit flow, unl overboard vents.

bl

J-80-84
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ATTACHMENT A-15

INSTRUCTIONS FOR OPLRATION OF TIIE AyXRPORT SURVEY POlNTg

THE ACTIONS OF THE SURVEY POINT TEAM ARE TO ASSIST DELTA AIR LINES (DALY AND
SHOULD BE AIMED AT ASSURING THE PASSENGERS OF THE AGENCY CONCERN FOR TIIE
PASSENGER. JUDGEMENT MUST BE EXERCISED SO AS NOT TO UNDULY EXCITL THESE
INDIVIDUALS. IT SHOULD BE BORNE IN MIND THAT THESE INDIVIDUALS ARE NOT
INFORMED ON RADIATION CONTROL. CONSEQUENTLY, INSTRUMENT RESPONSE ON
VERY SENSITIVE SCALES MAY CAUSE UNNECESSARY CONCERN IF OBSERVED BY THE
INDIVIDUAL. ALSO, THE TEAM MEMBERS SHOULD BE AWAREL THAT THEIR REMARKS
AND CONVERSATICNS AS HEARD BY THE PASSENGERS ARE Sl:JB}F.CT TO PASSFNIFER
INTERPRETATION. REMARKS MADE IN JEST AND USE OF WORDS SUCH AS “HOT™ OR
EXPRESSIONS DENOTING SURPRISE OR UNDUE CONCERN BY TEAM MEMBERS MUST BE
AVOIDED. - ' ’

3

¥

A DAL REPRESENTATIVE .WILL BE THE PUBLIC CONTACT POINT FOR THE SURVEYS
PERFORMED BOTH AT THE AIRPORT AND AT HOMES.IT SHOULD BE REMEMBERED THAT
SURVEY TEAMS ARE SERVING IN AN ADVISORY CAPACITY TO DAL. ANY RECOMMENDA-
TIONS TO PASSENGERS SHOULD BE MADE BY DAL. DAL WILL PROVIDE TRANSPORTA-
TION OF TEAM REPRESENTATIVES TO HOMES FOR HOME SURVEYS. -

1. Points are to be manned from 10:00 AM to 10:00 PM by qualified individuals dﬁailyx Bcéinning
January 6, 1972, for 5 days or until no further requests are received and the survey point is shut
down by the Delta Station Manager. The number of individuals making up this Survey Point Team

should take into considcration, that Honc Survey Teams may be drawn from the Survey Point
Team. -

2.Dclta Air Lines Station Managers will provide space and will assure that passengers are directed to
the survey point. )

1

3. The arca used for survey should have the floor covered wich protective paper or plastic sheeting as a
precaution.

4. Instruments, with appropriate check sourees, capable of measuring from one me/hr 10 500 me hr,
beta-gamma, are to be available.

5. Decontamination supplics consisting of absorbent pads, paper towels, rubber gloves, detergent
solution, plastic bags, tags, marking pencils, and radiation tags are to be available.

6. A record, with "copy to the Division of Compliance, AEC, will be made of the survey of each .
individual and drticle on the form astached. ‘ '

7. htrument suney« shiould be made of al articles rewutned by passengers on the wffected flights. (€
atticles are contommated the passenger abso should be surveyed.

o
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ATTACHNMENT A -15.2

8. The action point is a contact reading of 2 mr/hr, beta-gamma,

a. If no reading is detected above 2 mr/hr, the passenger is informed that there is no significant
contamination and he is allowed to depart.

b. 1f a reading is detected in excess of 2 mr/hr, the team will:
(1) Attempt to decontaminate without destruction or damage to the item.

(2) If dccontamination is successful to 2 mr/hr, the passenger will be so informed. He will be
advised that some contamination was detected and removed and an offer will be niwde 1o
have his hoine surveyed. Judginent innst be exercised in the e:\'pxcss::*m of this offer based - -
on the level and extent of contamination found. s

(3) If decontamination to 2 mrjhr is not successful, the passenger will be informed that
contamination was found which was not easily removed and that fixed contamination is
present. The contaminated aiticle should be tagged with the release date that decay would
result in"a 2 mr/hr level. The passenger should be informed of this and the fact that the
article should be stored and not used unil the date. Delta*Air Lines will store the article if
the passenger so desires. An offer should be made to have his home surveved. Judgimzie
must be cxercised in the ecxpression of this offer based on the level and extent of
contamination found.

9. Home Surveys '

a. The home survey should be performed prompuly. The passenger should be qualitatively inform.d
of survcy results by the Dchia representative. Passenget property should NOT be destroved nor
confiscatcd. Rather. the passenger should be informed of acceptable cleaning practices. s Sier 7.
that the radicactivity will disappear naturally to acceptable levels within a specified timie. and
some statement of hazard. The date on which decay will result in a 2 me/hr level should be made
known to the passenger.

b. Adequate records should be maintained of the home surveys. Deita Air Lines should be informed
of the results and should serve as the contact point and make all arrangements for the survey.

¢. Upon completion of a home survey, the member of the team that. performed the survey <hauld
inform the AEC, Division ot Compliance, HQ, telephonically of the resule 301197314 0, the -

caller chould ask for Mr. J. R. Metzger or Mr. G. W. Roy. Calls may be made callect.
d.1f a team anticipates that a requested home survey cannot be accomplished within 48 hours,

additional assistance should be requested by the ALC Radiclogical Assistance Team member -,
through Radiologieal Assistance Team channels,
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:~ ‘E: ?é TENNESSEE VALLEY AUTHORITY
% A o CHATTANOOGA. TENNESSEE 37401
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-

Mr. Guy A. Arlotto, Director DCTULT RUIIIR

Division of Engineering Standards  pgy2C.th TlE VR“?/’ 7ﬂ0FR13@78§

Office of :Standards Developuent 6&1{!&9 S
Nuclear Regulatory Commission 7;u£”“1 - déZ¢&z_
Washington, D.C. 20555 M«% A

Dear Mr. Arlotto: -

This is in response to your letter of April 26, 1976, to Dr. Lewis B. Nelson,
regarding the Draft Environmental Statement on The Transportation of Radio-

active Material by Air and Other Modes.

Pursuant to Section 5 of the Tennessee Valley Authority Act of 1933, /48
Stat. 58, as amended, 16 U.5.C. Sec. 831d (1970), Supp.-1V, 19747, TVA is
authorized to develop new fertilizer products and cooperate in the
experimental research, development, and use of such products. "In'this
connection, TVA's National Fertilizer Development Center has since 1967,
under license from the U.S. Nuclear Regulatory Commiscion, prepared small
amounts of fertilizer materials tagged with the radioactive isotopes of
32p, 33?, 355, or 45Ca for research and experimental use and shipped them
to many locations in the United States and foreign-countries. “The fertilizer
materials used and shipped for this purpose usuvally are: (1) ordinary and
concentrated superphosphates, (2) monoammonium and diammonium phosphates),
and (3) calcium sulfate. Only solid materials are shipped. They have ' a
lov order of corrosivity, are nontoxic (except possibly when ingested),
are nonexplosive, nonflammable, and not subject to spontaneous combustion.
In fact, ammonium phosphates are used as fire retardants. ) )

Our usual range of shipping weights, specific activity, surface radiation
level, and transport index are tabulated below,

Specific Surface Transport
No. of “Materisal activity radiation index
' containers/  wt./shipping (mCi/g of of package (mR/hr at
shipment container, g material) (mR/hr) 3-ft distance)
1-3 100-2500 0.5 0.3-25 0.05-1

fickneslcdgad by card G.l&d?.ﬁ.é?
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Mr. Guy A. Arlotto ¢ ilune 195

Ve expect that most of our future shipments will remain in this range, and

we could commit ourselves to not exceeding these limits, if necessary.
Although.TVA is licensed by the Nuclear Regulatory Commission to handle and
ship to authorized recipients materials containing as much as 3000 millicuries
of 32P, or 1000 millicuries of 33P, of 1500 millicuries of 335, or 100
millicur{es of'“SCa, our usual shipments contain far lower amounts.

Our packaging,-labeling, and inspection procedures are based on those
outlined in the document, A Review of the Department of Transportation (DOT)
Regulations for Transport of Radiocactive Materials, printed December 1972
by the Department of Transportation.

4

We believe it {s essential that regulations continue to allow shipment of
these materials by passenger-carrying aircraft because air cargo transport

is neither available from the loecal airport where the materials are developed
nor at the location of many of the recipients of the materials. Additionally,
brief transit time for these materials is necessary because decay of the
radioactive elements is rapid, and it is important that the time between
preparation and use be short.  If the tagged materials are shipped by much
slower surface transportation, it would be necessary to tag them at signifi-
cantly higher levels, which would have the effect of increasing their hazard
potential. -

The short half-lives of these materials require very tightly coordinated
transportation schedules, and in some cases, verification of progress.

Larger shipments could not be as readily scheduled or traced in their
progress. - -

Ve appréciéte the opportunity to coﬁmen:, and ask your very thorough
consideration of the comments provided.

Sincerely,

e AT
. lg,'_ RN v 7 -‘.".{

~

-/Pe:er A. Krenkel, Ph.D., P.E.
/r’vbirector of Environmental Planning
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STATE OF NEW YORK &'L
LOUIS J. LEFKOWITZ DEPARTMENT OF LAW . PHILIP WEINBERG
ASBISTANY ATTORNEY GENERAL
ATTONNEY CENERAL T¥O WORLD TRADE CENTER 4 CHARGE OF
NEW YORK NY ,00‘7 - I.NV!RONMC:J::‘Z!OTIC?ION

Youersones (212) 488-7562

Director

Office of Standards Development

United States :luclear Requlatorv Commission
Yashington, D.C. 20555

Pe: Comments on the Muclear
Regulatory Commission's
Draft Environmental Impact
Staterent on the Transportation
of Radioactive Materials
{NUREG-0034)

Dear Sir:

On May 17, 1976 the New York State Attorney General
submitted conments to you on certain ‘portions of the above-'
referenced document. At that time we informed you that a
additional comments were being prepared on other portions of
the Dbraft Environnental Imoact Statement ("DES") and would
be sub=itted in the future. 'These comments are now conplete
and are enclosed herevith for docketing in the nroceedings
on the DES. Thank you for your cooperation.

heloulelzed by card Q!.Q[[.Q__. Very trulv yours,

LOUIS J. LEFROVITZ
Attorncy General

/f—\(‘\

W Dé(dﬁ

JOILI T, SIEA TII
IAssistant Attorney General
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Comments by

John W. Gofman, M.D., Ph.D.

). DL miina
on

Draft Environmental Statement on The Transportation of
Radiocactive Materials by Air and Other Modes, Docket No. 71-73

(40 FR 23768), Marxch 1976, U.S. Nuclear Regulatory Commission,
Office of Standards Development

Submitted on behalf of
The Attorney General of the State of New York

John W. Gofman is Professor Emeritus, Medical Physics, Uni-
versity of California, Berkeley, California, 94720. Home address is
1045 Clayton Street, San Francisco, California, 94117

Prepared May 16, 1976
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John W. Gofman--- Page 1

These comments will be limited to the subject of plutonium and
its health hazards, in the context of the DLS. The DLS is totally -
unacceptable in its'evaluation of-the inhalation hazard of plutonium,
since the-errors in-treatment of this subject are numerous-and large.
»onsequently all the evaluations of the consequences of plutonium dis-

.persal in the event of container failures are not only irrelevant to
the true problem, but they do a severe disservice in grossly, under-

estimating the true medical cost of such dlspersals. i

-Point-1. The lung dose per curie 1nha1ed is glven as 2x108 rems in

- Table III-7 (for insoluble Pu0,.)This value is manifestly incorrect. -
.Gofman (1) and Cohen (2) agree thdat the dose is 2x10 rewms per curie
deposited.- Correcting this , from deposited to 1nha1ed, ‘we should reduce
-the value four-fold. Therefore, the correct value is 5x 108 ' which is

2% times as great a dosc as presented in the DES. But this is only the
beginning of the serious underestimate of dose from plutonium ‘in the
DES. All calculations of the DES are based upon the ICRP Model (Figure
B-2 in Appendlx B). That.Model makes the erroneous assumption that no _ .
plutonlum is retained for long-term delivery of dose to the bronchial -
‘region, -an assumptlon based upon no evidence whatever and totally in
contradiction with evidence concerning.the impairment of bronchial

- eiliary- function in cxgarctte ‘smokers and in non-smokers . (See_ .Gofman
-{1) . When this is taken into account and when the small mass of the
cancer-relevant bronchial tissue is taken 1nto account, pne gram instead
of the 570 grams of the whole lung) we end up with the folleowing corr-
ectlon factors that must be applied to the DES estimates of ‘dosage: o

For cigarette smokers, dose must be multiplied Dy 103 times,
For non-smokers, the dose must be multiplied by 8.2 times.

Therefore, overall, incorporating tnese factors and the 2% factor
above, the DES underestlmates the dose for.plutonium inhalation by
257.5 tlmes for 01oarette smokers and by 20.5 times for non-smokers:. ’
These errors, alone, are sufficient to invalidate all the conqequences
of dispersion estimated in the DES But these are not the only serlous
errors concerning effects estimation.

S

Point 2 . 1In Table III-9 the DES ‘estimates latent’ cancer fatalities as

- 22,2 deaths per-10° person-rems of exposure-to the population. Thg data
of reference 1 point to a more correct value of 762 deaths per 10° perc:.

rems on-the same calculation basis:  Therefore, the DES estimate is some

34.3 times too low in its-cancer estimate./If this underestimate of effe.

is combined with the underestimates of dose, .we arrive finally at th=
followlng error estimates for the DES evaluatlon- . - :

-For .Cigarette smokers, effects’ must be 3533 tlmes larger than
DES estimates, - -~ 4
For non-smokers, the effects must be multxplzed by 281.3 times
to correct the DES estimates.

The final result of such corrections is to make the DLCS estimates totally

meéaningless as they stand in the report.

Point 3: In Appendix B , page B-12 the DES refers to " ... the median
lethal dose of plutonium as 260 micrograms" This statement is not only
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‘John W. Gofman---Page 2

meaningless, it is grossly erroneous. The_dose that guarantees a, lung
cancer fatality is 0.058 micrograms of puZ239 for cigarctte smokers and
it is 7.3 micrograms for non-smokers. ‘Thus; for cigarctte smokers, a
dose 4483 times smaller than the DES will kill all humans, whereas the
DES estimates their dose will kill % those exposed. Thus the DES is much
more than 4483 times too low on plutonium toxicity. For non-smokers the
amount recquired to guarantce fatality is 35.6 times lower than the dose
DES calculates will only kill one half of the exposed. Unless the.Nucle
Regulatory Commission learns something of the true toxicity of plutoniun
it is likely to continue to make such absurd statements as. that on page
B-12 that "Although plutonium is certainly a potentially dangerous mater
ial, it is not orders of magnitude more potent than numerous other
existing materials". .

Point 4. On page B-10, the DES states, " Cancers.have been induced in
laboratory animals, :although no cancers attributable to Plutonium have
been observed in' humans." This statement is not only meaningless,. it is
dangerous. What- the DES should state is " No meaningful study has been
undertaken to-determine how many lung cancer fatalities have been caused
by plutonium handling." For the population—at-large; the best estimate
currently available is that plutonium fallout has condemned 1 million
rersons in the Northern Hemisphere to lung cancer deaths. (Gcrman, (3) .

Summarz

The DES has so seriously underestimated both the dose and the effects
for plutonium exposure that all of its comments on dispersal of pluton-
ium must be regarded'as worthless.

References:
) (1) Gofman, John W., "The Cancer Hazard from Inhaled Plutonium

May 14, 1975. CNR Report 1965-1R , Committee for Nuclear Responsibility,
Yachats, Oregon. . - . i :

(2) Cohen, B.L.."The Hazards in Plutonium Dispersal" Report
of the Institute for Energy Analysis, Oak Ridge Associated Universities,
March , 1975, Oak Ridge ; Tennessee. T e ‘ ’

(3) Gofman, John W. "Estimatedqd Production of Human Lung Canco:.
by Plutonium from Worldwide Fallout" . July 10, 1975, CNR Report 1975-2,
Committee for Nuclear Responsibility, Yachats, Oregon.

(Y
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COH%FNTS OF THE NEW YORK STATE AETOWHEY GFNERAL
ON THE DISCUSSION OF TOXICITY Or MATLRIALS, -

' CONTAINERIZATION, RCLUASE OT MATCRIALS AMD
GLHERAL RISK ANALYSIS IN THE MNUCLEAR REGULATORY ’
COMMISSION'S DRAPT ENVIROMMENTAL IMPACT STATE-
HENT ON THC TRANSPORTATIOH OF -RADIOACTIVE ¢
MATERIALS BY AIR AND OTHIER MODBQ

NUREG 0034

BY

DR. MARVIN RCSNIKOFF
PCTER N. SKINMER, P.LC.

Introduction

-3 Previously numerous affidavits were submitted by the
State of New York to the United States District Court for the

Southern District of New York in the Case of the . State of New

York v. The Nuclear Requlatory Commission, et al. Copies of "these

affidavits have been provided to the Nuclear-Regulatory Commission'

("NRC") in the course of this proceeding dealing with the
transportatzon of rad;oactive matcrials -as originally noticed

in the ngeral Register. 40 Ped. Reg.. 23768, References to the

"plaintiff” in these comments on the Draft Environmental Impact

- Statement ("DES") are, of course, to tue State of New York,

Occasionally references are made to the “defendants" and - -
*defendants' affidavits®; thesg:;eger%nces are to the NRC and -
its sister agencies which are involved with the transportation of
radiocactive materials and the affidavits which this agency and
its sister agencies have filea in the litlgation 1nitiated by

s,
v

the State of New York.

R .
tor * -t

2, Ve have examined certain parts of the DES dealing
with toxi;itr of materiqls,,containerization,-dispersinn, crash
en;ironments~and risk analyses of yarious modes of transport and
it is our conclusion-that the DES is a fatally defective document
and, as such, cannot be relied . upon as an accurate or adequate

docunent by the Congress or the public.
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Shipment Size

i 3. For the purposes of the DES the authors assumed an

'air shipment of plutonium with a size of four packages containing

five kilograms each for a total of 20 kgs, (Tables V-13, V-12,
HV—7). Actual practice seems to indicate that ihrgcr sized shin-
dments are more realistic. For instance, two JrK PuO, shipments
qon July 29, 1974 and February 24, 1975 weighed 48 3 Yilograns
ﬁand 45,1 kilograms respectively, each more than twice the size
iassumcd by the DES. This assumption undercuts the' credibility

!of the "worst case" scenario.

Containerization

4. Vhether or not plutoniun povder will escape its
container during an air accident is dependent on two fdctors,
the strength of the container and the severity of the acecident
environment. Considering the first of these, the DES makes only
a passing reference-'to the wealth of material available as a
xesult.of the work done by Sandia Laboratorics, and bthers, as
well as a great deal of data supplied by the many experts

t appearing in the- casé of State of mew York v, Niclear Reaulatory

Commission, et al., United States District Court for the Southern

District of New York (75 Civ. 2121 {[wWCC]). No data whatsoever can
‘be fouﬂd in the DES to dxspute the criticism in the aff;davits pre-
viously filed by.the State in that case and in the Nucleaxr
Requlatory.Cormission (®"NRC") proceeding on transportation

noticed at 40 Fed. Reg. 23768,

5;1 It has been determined under performance test
conditions that the integrity of these containers axe breached by
levels of test crash environment intensity vhich are significantly
less severe than actual air crash environments (Def, Aff.,
Nussbaumer, Exh.- D; Pl. Aff., Pinkel, p. 63 Resnikoff, [6/12/75],
p. 3). “ In fact, during test drops done for NRC at speeds of only
130 feet per second, even the inner pressure vessels were caised
to leak (Pl, AZf,, Resnikoff {6/12/75], p. 3: Def. Aff.,
Nussbaumer, Exh. D.}. The Sandia Laboratory Report, "Special

Tests for Plutonium Shipping Containers™, annexed to the

-
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Russbaumer affidavit as Lxhibit D, can&idly adrits that, if imﬁact

specds were raised to 150 feet per-sccond, spil}age of nuclcar

- - -

material is liiely (P1. Aff., Pinkel, p. 6; De{. Aff., Nussbruner,

Exh. D). Yet the DES classification scheme for accident severity

categories assumes that no material will leak from cannisters in

}such accidents. Hence, thesc assumptions in the DES dircctly
'lcontradict the earlier affidavits of defendants subnitted “to

'ithc Federal District Court and-the NRC.

! 6. No thought has been given to the pntential of
l:penctration damage due to shrapnel-like fragnents of -disinte-
grating airplane components resulting from an air accident

{(Pl. Aff., Pinkel, p. 7). Dr. Chapm;n, férne;;y of‘tﬁe Cornell
Aeronautical Laboratory, is‘in agreement‘wiﬁh Nr. Pinkel and |

Dr. Resnikoff vhen he concludes that, gigeq the present
containers, there is little assurance of containnent omeaterialé
in air crash environments, vhich are clearly more severe, more -
complex and of greater impact than accidents in other modes of
transport (Pl. Aff., Chapman, pp. 2-3; see also Pinkel, Resnikoff)
! The containers now in use by the NRC, their agents and

Tlicensee§ are clearly not designed from ‘a conplete knowledge of.

Ithe alr crash environment and_ contihued use of =uch containers in

I air transport jeopardizes human life (Pl. Aff., Pinkel, p. 10).

) 7. €annister strength .is lightly treated by the DZE on
pages V-24, 25, and 26 and VI~48 anci 49. At this late datc the
NRC admits that “only a limited number of containers [have hieen)
tested.” The DLS assumes that "llodel I™ packaging (that is
cannisters meeting current regulations) would fail (p. V-12). As
to cannister *"Model II", which is deemed by the NRC to be a
conse;vative approximation of "real containers in an accident
environment® {(VI-26)}, and hence the critical link for NRC's -

allegations as to safety of containerization, the authors rely on

unspecified "personal communications® for substantiation of their

various assumptions. This totally vn'ermines the validity of this

analysis for the purposes of this DES. The authors arbitrarily

* define fracktions of plutonium pouder shipments which will |
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Preleased in the event of an air accident of a given severity
"class. Of the two refercnces presented to support these arbic.ury

|

“ "private communication“ is also refered to earlier on page V-l

assumpticns, one, (3) (p. V-24) is a private connunicntior

"in regard to population densitics across the country. “Private
,comnunications' ‘are a highly suspect source for a very important
I'parameter for study of this area. No specific data is ever
Jidentified as ‘sterming from this ;petsonal communication™; and

% hence, no basis 'is given for the authors assumptions as to accident
:severity classes and release model fractions. These models are
lunverlfiable and, as a result, highly questionable, to say the

least.

Accident Environments’

S

8. The DES presents an abbreviated annlysis for the
complex and controversial area of accident environments. The
authors of the DES consider only that damage inflicted on the
containers by assumed fire and speed'of impact factors and do not

consider crush dnd'gunctute_damage; the very damage mechanisms

|deemed"to be so significant in the earlier Sandia report which
wds placed on the record of the- State's case by the defendants
themselves (Def. Aff. Nussbaumer, Exh. C, D and F). -

-9, . Nothiagfin,thé text of ‘the DES indicates how the
authors estabiished‘aooident type classifications on the basis
of papers by “"Clark et al." (p. V-60). Since the NRC has made
the work of Clark et al. central to the determination of these
"type classes", specific discussion of all relevant portions of
L that material must be provided if this part of the DES is to have
. any validity.

Release

10, It is siqnlficant that the earlier analyses by

I
ixcsnikoff (Pl, AfE, April 25 and June 12, 1975), which only assumed

; 1/16 of the DES "worst case® release, resulted in the tens of

thousands of Latent Cancer Fatalities ("LCP's"). Had he used a

| ’ g
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l|20 kilogram relcase instead, hundreds of thousands of peorle would
Hhave become LCF's in all three cases of metcorological stability.
'i (See P1. Aff. Resnikoff, April 25, 1975, Appendix D).

;v

] .

'Dispersion and Resuspension

4 11. The degree to which the public would become exposed

- to plutonium powder in the event of an air accident is depandent
;:on the parameters discussed earlier and on several others as well;
udispersion is one of them, The DES presents an almost incompre-
uhensible complex 'of figures and explanations on this topic. A
|'number of factors necessary for the reader's reprocduction of the
conclusions as to dispersion are omitted or inadequately described. :
The basic input term of deposition velocity, necessary forh o
standard Gaussian analyses, is completely missing, ‘Apparcntly
Figure V-11, "Specific Dose vs. Area; is importaﬁt to the DES's .
determination of areas which would be covered by plutoninn poader
after an accident. The term, Speciflc Dose (rem/gm), is depicted
, 88 varying with the area enclosinq such a dose. This is an
{1nterna11y 1nconsistent .concept (rems/gram of- prutoniun doer.nnt
'zggx -- it is.a:qonstant). Yet the concept becomes, by the uze °

of other vague factors, the basis for figures v-12 and v-13, vhich

set forth the number of people atrected., Because of the

inconsistencies and lack of aescriptive information contained
in the DCS on this issue, we have been precluded from further

comment on this analysis. : N

12. Both Robert Barker of the NRC (Def. Aff sworn

;May 30, 1975) and Dr. Marvin Resnikoff (Pl. Aff. sworn April 25,
'1975 and June 12, 1975) (one of-the deponents herein) utilized
Gaussian models with full explanation of the inputﬂparameiers and
sensitivity thereto. The DES, inconsistent with the ‘analysis of

| the NRC's own cxper?, Barker, does not even explain these
!differcnces in approach between the DLCS and the Gaussian analyses.
The discussion of contradictions later in thesc corments

shows that the DES predicts 617 Latent Cancer Fatalities, Barker
15,000, and Resnikoff 107,000. Since the DLS arrives at

conclusions different than either of those models, some

-5-
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‘explanatjon is required before the DES can possibly be relied on

as having any validity.

13. Dbispersion is also dependent on the meteorological
. conditions assumed. Calm weather increases the amount of

| individual dosages.and turbulent conditions decrcase dosaqges.

i In the DES the authors state: “A Year or nmore of data rccord (sic)

|for these parameters is used in the model vhich was obtained at

: two different locations" (p. V-29-30). Ncithc; the data recorcded

| nor the locations studied vere presented; ydt theée;factors quitc
obviously have tfemendoﬁs impact on the conclusions presented
in figure V-10. ‘Such data vere presented hy Barker (Def, Aff.
p. 17 and Fxhibits).and Resnikoff kPl. Aff. April 25, 1975 Table

I 2). Once again this omission precludes reproduction of the DES's

conclusions by the reader. The DES's use of only average
, conditions from the "year or more of data” rccorded does not
present scenarios capable of producing "worst-case accident

consequences” found in figures V-11 and V-12.

14. Resuspension of the powder once it has settled out
!of the atmosphere onto buildings, vehiples, roads, etc. will
lplague decontamination and evacuation efforts qnd increase
éexposures to the puﬁlic. The DES states only that "the contri-

i bution to‘the toial éose from cloud shine, ground- shine, and
!resuspcnsion can be obtained by the application of established
factors to the results shown in figure V-11 . . ." (p. V-39).

No use or actual application of these highly important “factors"

is to be found in the DES.

Resgirabilitx

15. Plutoniunm powder comes in various size gradaticns,
idcpendinq on the source, some being more likely to settle in

"the lung than others. The rore plutonium vhich settles in the
lung, the greater the degree of risk of lung cancer. The authors
!of the DCS assume 20% will be a candidate for deposition on the

Ibasis of particle size gradation of Fast Flu: Test Pacility

("FFTF") feced material (p. V-40), stated by the DES to be 20%
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respirable. llowever, plutonium oxide shipments through JrK in

1974 and 1975 (p. V-43) were admitted by the MRC to be 40%

! respirable. Indeed even the DFS assumption of 40% respirability

lfor Jr¥X shipments is far too low as the authors have based that

}figure on a statistical construct of a 3.3 micron mean size of
ﬁparticlcs in those shipments. MHowever, uncontested information in
Bthc record of the State's case against the NRC indicates that the
iranqe of particle size (.92 - 1,12 microns) did not include 3.3
ﬁmicfon particles at all, much less a mean particle size of 3.3
rudcrons {P1. Aff. Skinner, Appendix B). Since particles belows 3.3
tmicrons are " . . . considered to be respirable and candidates

for deposition in the pulmonary tissue o e * (p. V-40), it is
accurate to say that 100% of the JFK shipments were candidates for
ilunq deposition. Use of a 20% respirability figure represents a
tsignificant underestimate of:plutonium’s dangers. Again the DES

proves to be a document replete with invalid assumptions.

Population Concentrations

16. The DES assumes 10,000 people/squarc mile to be

.a "High Pooulation Density* (v. V-30}. Examination, however, of

the Tri~State Regional Plann%ng Cormission 1970 Census population
distribution shows that there are only a few square miles withiq
2 zone of naxinum impact in New York City with 10,000 persons or
less (P1., Aff, Skinner-Wang sworn June 13, 1975, exhibit 7).

The Skinner-Wang affidavit utilizes 40,000 persons/square mile

25 a more representative value for a "worst case" accident at
JrK. RAccording to that affidavit a four-fold increase in
Ipopulation density would result in a four-fold increase in the,
iimpaét presented in figures V-12 and V-13 of the DCS.

i Biological Half-life

l 17. Radioactive material has a normal decay half-life
of the material itself. In addition, when a radiocactive natcrial
! i{s taken up by the body, natural biological processes can expel
a part of that uptake. The rate at which the expulsion takes

place is known as the biological half-life. For the purposes

J-a7a-11



i of the DES the authors chose 500 days (page ITI-16). This

b

iassumption appears to be a significant underestimate. In the

| appendix to the DES (page B-7), the authors admit the * , , . lung
!clearance half-time" is 200-1,000 days. In order to obtain the

Eworst—case scenario ag described in figures V-12 and V-13, the
,:authors should have used 1,000 days, not S00. There is signifi~

U

:cant authority for the use of such a value. The U.S. Environ-
!

L

. mental Protection Agency ("EPA®) reports in its publication,
}'Snvironmental Analysis of the Uraniun Fuel Cycle, Part III ~
::Nuclear Fuel Reprocessing, 520/19-73003-D, that the neu Inter~
lnational Cormmission on Radiation Protection (“ICRP") lung nodel
;. assunes a 1,000 day half-life as does the MR(G's VUASH-1535 “LNFBR

IProgram Cnvironmental Statement™ in that document's Table II.G-9.

Biolooical Effectivcness

18. Another area of disagreement lies in the biological
effectiveness (i.e., effect on tissue} of given &ram of plutonium,
' The DCS uses a figure of 2,0 x 108 rems/curies. The NRC's WASH
1535 at Table IT.G-10 presents a figure of 8.6 x 108 rems/curie.

1Accotd£ng to the USCPA (Id.), ICRP now uses 16.5 x 108 rems/curie

ffor Pu-239, Since the DES relies on the Pu-239 value of 2.0 x 108

Efo: its conversion calculation of the biological effectiveness of
1

| reactor type Pu (thuc shipped through a JFX) (Page B-4), it is

. clear that the danger of plutonium inhalation may be understated
fy the DES by over 3 times. At any rate, the resulting impact
calculated from the 2.0 x 118 numbexr cannot be considered a

*"worst case® impact.

19. Recycle of plutonium in today's light water
reactor fuels will increase the concentrations of certain isotones

of plutbniuh in any shipments by air as showm below.

J-87A-12



T,
p

Plutonium Constitucnts

v

Constitutent DES (n-5) ° ark* WASH. 1327%*
| Pu-238 108 0.6% 4
| Pu-23) 63.0% 72.0% 433
;f Pu-240 19.08 18.7% 26%
:' Pu-241 12.0% 7.0% 158
!! Pu-242 Y 1.63 118
f Am-241 0.6% 12
! Rems/curie 10.6 x 10° 39 x 106" 83 x 106

(See April 25, 1975 Resnikoff affidavit - table 2 for ,
calculations of Rems/curie)

matures,

v

hese increases mean that the latent cancer danger of plutonium

owder will increase by about 100% when plutonium recycle

This effect has not been taken into account in tables

V-16 and V-17 of the DES,

Latent Cancer Fatalities

]
!
s
i
i
|

{
|
!
I

rem,

20.

epideniological factor,

expect from other causes.

number of other reports.

Latent Cancer Fatalities ("LCF") is an

-9

|

Vher. a population receives a dose\of
radioactive material, the LCT factor can be used to predict the
number ot fatalities due to thas dosage above the average one can
The authors of the DES chose 22.2
'LCF/IOG ﬁcrson—rems for lunq cancexr on the basis of the BEIP
'report (p. I11-23). This number is smqller than a that in a
USEPA has assumed 50 Lcr‘/lo6 person
Dr. John Gofman reports that Cohen has used 39 LC‘E‘/lOG
person rem and assumes 762 Lcr/lo6 person rem himself (Pl., Aff,
Gofman, E;hibit B, p. 6). From these data it can be clearly
! shown that the DES has understated the danger ?f plutonium
[inhalation by as much as 34 times. f@e specific origin of the
!Latent Cancer Fatalities figure (ZQ‘peg year for %0 years) (p.ii),

vhich allegedly could be produced from the DES's plutonium

*Pl, Aif, Skirner-Wang affidavit, sworn June 13, 1975, Exhibit 7

*+%praft Generic Fnvironinental Staterent on Mived Oxide Fuel”,
p. IV C-62.
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accident scenario, cannot be found anyvhere. - Throughout the

numerical presentations the reader is forced to do detective work
" to find the computaticnal framewvork (often apparently guesswor)k:)

utilized by the authors, often wujithout success.

\ 2)l. Of jinterest as wcll is the DCS's use of cutoff

ipoints for the production of LCF's from population exposure.

‘.Standatd epidemiological analysis utilizes the formulas
: described above‘&CFs/IO6 person-rens) basedﬂon the vhole
:population exposed. This method is necessary to integrate the
Enatural variability of people's response to carcinogens., Although
the DES uses the above epldémiological tool, it applies that tool
only to a'part of the population, that part which has sustained
more than a’'given dose, thereby eliminating a significant number
of exposed persons (or persop-rems) from considerati&n. Tahle
V=13 cmploys a cutoff of 15 rem. That part of the exposed
population, perhaps millions of people who, receiving less than
i15 rem, are excluded from epidemiological consideration - i.e.
:they are deemed by the DES as not being potential cancer victims.
ESuch a method is contrary to standard epidemiological practice
{as utilizeqd in éhe Skinner-Wang affidavit of June 13, 1975,
!Exhibit 1}). The method employed by the DES significantly reduces

| the impact of a dispersion accident,

22. A similar cutoff or threshold was appiied to
calculations underlying figure v-10. The cutoff of .8 rem was
used for depicting the area enclosing populations dosed at that
level, Since this fiéure is based on a one kilogram release and
the DES worst Eése scenario was based on a 20 kg éelease, one can
readily see that the actual cutoff is not .8 bugiactually (1)
izo x (.8) or 16 rems or (.5) (20) x (.8) or 8 rems depending on
lthe fraction of a shipment released (p. V-25).

-10-
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|

23. Another significant underestimate in impact

consequences can be found in Table V-13's usec of the "Inteqrated

l1 year dose” factor. Instead ofxpresenting the number of people

qwho would have suffered irradiation over their 50 year adult

lifetime, the DIS presents a smaller number on the basis of only

a 1 year dose. The text of the DES does not describe how this

| integration was done, which precludes adequate analysis by
I .
ourselves at this time.

Sensitivity Analvsis

24, The sensitivity analysis presented in Appendix G
of the DES covers a number of factors wﬂich_caﬁrbé varied for
an examination of the range of effects on calchlated impact.,

The "theoretical basis® for this analysis is in equation (2)

—_ T .
A_L gg—x—- QX . This is an elaborate way of saying that, if thc
dependent variable (X) is changed by a c;rigin amount (AX), liI ’

will change on the basis of Jj:/JX' For the few variables

.
'
i

analysed in this manner, none of.the d-l/,ix conponents are

| presented and the methods and assumptions utilized to get them
|

ilare missing as well.

25. Although many variables have been mentioned

?{hcrein as being underestimates, only one of these, poéulation

density, is analyzed in the DCS for sensitivity in the accident

scenarios. As mentioned before (Pl., Aff. Skinner-¥ang, storn
June 13, 1975, Table A} we maintain that 40,000 peoople/square mile
is a more representative population density for the MNéw York City

region imperiled by plutonium air shipments, This reﬁrcécnts a

400% increase cver the haseline population density fl0,0DO/milez)

.
“

!NOT 10t as the DES assumes,

I f N

26. Assuning a linear ;54JX term the 5.1% increase

-

in baseline value (Figure G-2) would ge increased by a factor of

some 2043, Therefore LCF numbers trould be doubled due to the

four times grcater demnsity of population in the fcjion at risk.

-

The sensitivity of this parameter in the DRS is contradicted by

1

-ll--




‘an uncontested affidavit filed by the State in its case against the
NRC (Skinner anpd Vang, sworn to June 13, 1975). That affidavit
| shows that a 490% increase in population density would occanion a

4001 increase in lung cancer fatalities (see Tables 1-9). The

analysis of Annual Darly Fatality Probability increases (DILS

hPigurc G-3) does not consider population density in such a vay as

ﬁto be meaningful in terms of figure V-13.

| 27, This section in the DES on sensitivity analysis is
[totally inadequate, having failed to analyze those variables ve
|have discussed herein_and having further failed to consider
'other variables essential to a valid final impact assessment

(e.g. shipments by barge, putting plutonium in "bulk" form).

28. The term "lung cancer fatalities™ utilized in the
Skinner-Wang affidavit sworn June 13, 1976 can be used intcr-
changeably with the DBS's'term, latent cancer fatalities. Lung
cancer fatalities utilized in the Skinner-Wang affidavit ahove
also include the DES's fatality sub-group, annual early fatalities.
'This overlap between the DES and Skinner-Wang a;alyses is really

1

Qacadeﬁic because the fatality occurs either vay.

|
u
i
Contradictions and Discrepancies in HRC Analyses of Impact

A. Barker'!s Affidavat

3

??. The DCS presents accident impact conclusions
which, in part because of .the nature of the assumptions used,
Fere smaller than those previously claimed by the KRC in the NRC
rffidavit by Barker (p. 5-12). Unfortunately lack of clarity ana

documentation in the DCS precludes complete comprehension of all

ithe origins of these discrepancies. Thercfore preliminary analyscs

were made using known dispersion models with the major knoun impact

Lssumptions used in the DES,

30, Utilizing the model presented by Barker in his
rffidavit (Memo dated 5/14/75 by J.H. Cusack from Brookhaven

National Laboratory (["BNL"]), an-impact consequence for a DUS

|| -)2-
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"worst-case® relcase yielded more than 53,000 ILFs (sce

calculations attached).

31. We used Table Ho. 6 of -that nemo because it appears

32, Because of the lack of claritv and specifics in ‘

i o
' -
Jithe DES model, we vere unable to use that rodel and ve utilized

ithe Barker model instead, changing only the amount of plutonium

oxide released. The Barker rodel .originally used a release 'of

approximately 1,25 Kgs. (page 1 BlNL memo). e changed this amount

to the amount utilized in the DCS, 10 Kgs. All other inputs uere

kept the same. This changed the value of latent cancer fatalities

-

iof 15,000 people vhich the Barker noéel predicted in Table Mo. 6

of the BNL memo (Pl, Aff. Skinner-Wang, svorn to June 13, 1975,

Table A) to an astounding total of 53,000 people. The DIIS on the

lother hand, on page ii, predicted only €17 fatalities., The only

'pgssihle explanation for this conflict lies in the nany assunptions

'used by the DES which remain secret ana unavailable for scrutiny

by Congress or the public,

B. "The NRC's Model in the Generic
nvironnental -Staterent on

Mixed Fuel (“"GES'IO") tASH 1327

33. On pages V-248 and V-49 of the GES!O, assessing
Plutonium recycle, an abbreviated model isg presented which
describes the dispersion of plutoniun based on a2 Kg.‘reiéase. -
!Although the model fails to calculate contaminated arcas and the
‘number of persons affected, one can utilize it to deternine thess
impact parameters with the help of the Resnikoff methods in the

Resniloff affidavit {April 25,.1975), uvhich are very similar to
the GESMO method.

)3~
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Ihssumgtinns

1. Distance form point of release

(GESNO, p. V-48). 40 miles
i 2, Arnount respirabl.: {Skinner Affidavt
! suorn April 29, 1975, Ixh. 7) 100%
p 3. Amount cxpelled by lungs (DLS V-42) 7032
I -
II s. Yat 40 niles (GEsn0, p. V-18) 8.1 x 20™* gn-sce/n3
J 5. Release. llcight (DI'S p. V=31 and
ﬁ Barker BIL rero, p. 1) Elevated
\ 6. Release Quantity, Pu0, (DES p. V-25,
! Hodel II) . 10 kq.
7. Specific Dose Pu-~-239 (DES p. III-19) 2 x 10B rem/ci

8. Specific Activity Pu-239 (DES p. B-5) .06 ci/gram

9. Reactor Pu Conversion factor
(DES p. B-4) 11,2

10. Standard man's breathing rate -4 3
{Rad. Health Handbook) 3.3 x 10 n~/sec

- 34, tVYhen we properly arranged the assumptions, the

calculations yeilded the conclusion that the DES severely under-

|
ﬁ§tates the impact consequences for a plutonium dispersion accident.

ﬁOur calculations are as follows:

4
ﬂ(l.o - «7 = .3) [fraction remaining in lung] times
h 8.1 x 1071 gn-sec/n3 I;L] tires
g 3.3 x 104 m3/§éé [Volume Breathed] equals.
8.1 x 1072 grams in the lung.
Then,
8.1 x 10”8 [grans in the lung} times
2.0 x 10”8 rem/curie [exposure] times
«06 curie/yram [specific activity) tines
11.2 [coanversion factor) times
10 kg [DCS release]) divided by
2 kg [GCESMO release) equals

54 rems to a person
@?40 miles f£rom the release site

-14-
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feet yields the value of 115,000 rens exposure to a nerson

1located there.

I
35, Substitution of the,Z: value for a distance 1,800
l 36. Assuming GESMO utilized the vorst-case conditions,

Istabllzty Class F (Case B in Pl, Aff. Resnikoff, Table'2), over
jil-4 nillion pcople would be exposed in the dispersion arc to

|
.54 roems_or more. On the other hand,-the DIS states in table

"

V=13 that only 280,600 persons are being exposed to 15 rems

I —_— ===
'br rorc. This massive inconsistency between the DES and other
!NRC docurents totally undercuts the validity of the health cffects

mode) of the DES for air transport of plutonium.”

Miscellaneous Questions and Comments

R - . -
37. The alternative of transnortinq naterials by water

is glven only minimal consideration in Chant. IV, Section D, 4

Page 1v-34 Yo 1nformat10n is given about the present volume of

PN

material shipped by water. It seems clear that 1n certaxn
qlocalitxes, vater transport may indeed be an alternatlve to
!convent1ona1 inter-city graund transport modes, and might resu}t
in gignificant reductions ln’egposurexin both'qo;nalxand accident
situations. AAlthouqh plutoﬁium is the naior contribugor to ‘
!acéidcnt latent cancer fataiities, it has a long half-{ife. Thus
the shipment of plut&hium by wvater may he éconcmically feasible

as well.

38. There is a major difficulty in determining the*
areas of sensitivity when the various parameters in the risk
equation for accident scenar;os. ng. V-8 are chaﬁged in nltcrnative
situatxons. Ve are pr&vidcd with a set of figures for the.bnsclxnc
and alternative situations,.but nowhere are there any intermediatec
or cxemplary calculagions which-vould show_what, specifically, -
contributed to the change between the baseline and alternative
figures. For example, in Table V1-3, page 41~7, wie are given the
set of figures for all air shipments being instead transported by
truck. But it is impossible to teii fron these nev figure alone,

just vhat contributed to the alternative results -- a difference

in vehicle miles/year, probability of accidents, accidents of

J-874 17



differcnt severity classes, etc. Without the henefit of inter-
mediate calculations, it is imoossible to determine why the
?proposed alternatives result in the changes given ir the summaries.

|
l 39. The methods of obtaining fiqures for normal and

i}acciaent L.C.F. in both baselinec and alternative transport
isituations are quite unclear. Thore is no derivation given for the
;equation fron vhich the baseline risk fiqures are obtained.

i(The equation itself is very difficult to find, especially in light
]of its exclusive use in determining the final figures). The
variables used in this general equation are also hard to locate

and several of them. (e.g. vehicle niles/year for each type of
shipment, probability/vehicle mile of a specific severity class
accident) can only be obtained through a series of separate
calculations. Calculations of the alternative results are made by
changing a specific pérameter in the original equation and
following this throuqh‘ this is obviously done with a computer
program, but no program is provided, making it very difficult to

reproduce thcse results. In addition, inconsistencies with the

'languaqe used to show the changes between baseline and altcrnativc

situations maPe the results confusing and occasionally nlsleadina.

Vhile most of the changes are represented in pcrcentages, the verv

large reductzons are not, e.d. a "factor of 16 decrease . vh1ch

. -

seems fairly small, actually represents a 94% decrease in the

baseline figure, a very significant change. Particularly
puzzling are the rankings of truck, rail, and passenger air

transport (VI 53-55).

40. How are cancer fatality figures for normal and

accident transport situvations calculated? (Table Vvi-l, pg. V1-2)

. ! o
- 41. vhat is the hasis for fiqures in Table I-1 on
annual person-rens in normal transmort for each type of radio-
~ -
nucleotide? How are the annual verson~-rem fiqures calculated in

the alternative section (e.g. Table VI-4, pg. VI-10)?

=16~
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42, 1llov are milcage, exposure time and population dose
figures detemined for alternative transportation modes? (e.a.,
i switching from all passenger to all cargo air paragraphs ) and 2,
1

ipg. VI-16).

43, For a diffusion model used to assess the

‘conseoucnces. of relecase of radiocactive materials, figure V=10,
. ]
ipage V-31, vhat release height figures are used; and why orc these

chosen for each mode?

! 44. In the summaries of results for each transport
mode, how are figures for "probabilities of ,>_ 1 early

fatalities/year" derived, e.g., Table VI-4, page VI-10.

45, vWhy are certain alternatives evaluated only with
regard to cost, vhile discounting seemingly significant decreases
in accident latent cancer fatality figures, e.g., Table VI-28,
page VI-44,

&6.- In the release consecuences analysis (chapter Vv,
%section_n, page V143); hov do worst-case release heights,vary_frcwg
bne'ﬁoaé of transpo;tation to another {e.g., truck or helibonter

accidents)?

i 47:’;0n‘5$§givf;;1::$ectibn'B.2'—“3.1, vhatprocedure "i%
used to determine reduction in truck accident rates due to the

3 alternatives given?
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MATERIALS TRANSPORTATION BUREAU
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. vt \ d
Mr. Robert B. Minogue, Director

G o /i
Office of Standards Development

U.S. Nuclear Regulatory Commission
Washington, D.C. 2055%

Dear Mr. Minogue:

This refers to your April 1, 1976 letter, enclosing a copy of the Draft
Environmentzl Statement on the Transportation of Radioactive Material
by Air and Other Modes (NUREG-0034). As you'know, our staff has been
kept informed of the progress of this effort during the past year and,
in fact, met with your staff, along with the Federal Aviation Adminis-
tration's representatives prior to the initiation of the associated
rulemaking proceeding in June 1975. The document appears to be a very
comprehensive treatment of the subject addressad. The radioclogical
data presented are consistent with currently availlable information

and the references cited are generally accepted within the scientific
community. The statistical data on risk assessment, accident pro-
babilities, exposures to transport workers, etc., are drawn from the
various studies recently conducted jointly by NRC and DOTI. Our review
has not revealed any anomalies or inaccuracies. The conclusions drawn
by your staff and the recommendations offered are, in some cases, sub-
jJective and do not readily lend themselves to critical review, however,
they do appear to be justified on the basis of the study and the assump-
tions made.

Specifically, we were pleased to note that your staff had concluded
that the radiation exposure of individuals from normal transpoertation
is within recommended limits for members of the general public. As
you know, the subject of transportation workers' exposure to radiation
during normal handling of radiocactive packdges has been the subject of
intensive review by our agencies for the past several years. This
study should be very useful in supporting the continuation of the
present system whereby transport workers are not considered to be
‘radiation workers in the course of handling radicactive materials
shipments.,

The conclusions drawn from this study with regard to the envirommental
impacts associated with both normal transportation and accidents

involving radioactive materials, are especially noteworthy. The infinitely
small Impact from normal transport, as well as the very small risk from

pohaletrs £ 3 SRy PN

Aekrawisisey by caid £/25/26 4,57
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accidents, should be especially helpful in our continuing efforts to allay
the fears of the public as to the adequacy of the existing regulatory
framework for transportation of radiocactive materials. The information
and conclusions from factual studies such as this provide a sound basis
for rational public judgment. We appreciate the opportunity to review
this document and will be glad to provide vou with any information you
consider necessary to proceed with its final publication.

Sincerely,

Alan I. Roberts
Director

Office of Hazardous Materials Operations

J-88-2
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ASSOCIATION OF ThesmapOvizlign, A BRI By A
EMI EMRIGSAN [RAMILIROAVDSS

JAW DEPARTMENT
AMERICAN RAN.ROAUDS BUILDING - WASHINGTON, D.C. 20036 - 202/293-4096-97

HARRY J BREITHAUPT, JR.
Vice President and Generat Counsel

)
'

June 25, 1976

Mr. .Samuel J. Chilk

Secretary . ‘ . .

U. ‘S, Nuclear Regulatory Commission

Washington, D.C. 20555 ‘ ] k

Dear Mr. Chilk:

. .
-~ ol; €€ tf §on Gncugey,,

B\ TR A /

an .c b o \\)
)2277771~’443>//
o e

_ This refers to NUJREG-0034, Draft .Environmental
Statement ‘on the Transportation of Radioactive baterial
by Air and Other Modes, and particularly to statements on. --
pages VI-44, 45 regarding the use .of special trains for
irradiated fuel shipments. . ’ } T ) -

. That draft appears to be the product of a rule- -
making proceeding that was initiated by notice in the — -
Federal Register on June 2, 1975, .Vol. 40, No. 106, p., 23768..
At that time the Statement was to be directed to air trans-
portation. - The Association of American Railroads (AAR) was
not aware of this Statement until recently during preceed-
ings before the Interstate Commerce Commission in ICC Docket
No. 36325, Radiocactive Materials, Special Train Service,
Nationwide' -

. . [

In view of some of the statements contained in
the draft concerning special train operations, it appears
most unlikely that anyone with actual railroad experience
was consulted. 1In particular, the statements on the pages
referred to above appear to be*based on a complete misunder-
standing of the nature of special train service. There is a
conclusion in the draft that ". . . the use of dedicated
trains does not appear to be cost-effective." Such a con-
clusion is based on an assumption that the shipments would
be in regular trains 'dedicated" solely to radioactive ma-
terial, and does not indicate a familiarity with the special
service that is provided by the railroads.as outlined in
the attached excerpts from a special "train tariff.

+ - ) -
"o, cae, aT . -
L‘"""l.-:;-;:-’— .:4; ;:u‘:i -9-._2-&¢ ll uo
ST meme— o ~ fa Y

———
T e & ———
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Mr. Samuel J. Chiik June 25, 1976 Page Two

The draft states:

"Almost 907 of all derailment accidents oc-
curred at speeds less than 40 m.p.h. Thus, it
is difficult to see how the use of special trains
at reduced speeds (35-40 mph) could substantially
reduce derailment accidents." (VI-44)

That conclusion was based on the erroneous assumption that
there is no difference between special train service at 35
m.p.h. and regular train service at that speed. The fact is .
that the special handling and supervision given to special
trains moving under the Special Train Service Tariff virtual-
ly eliminates accidents. The attached verified statements,
which were filed by railroads in the ICC proceeding referrred
to above, will provide additional information regarding the
nature of special train service and show why, regardless of
the mathematical .theories applied on pages VI-44-45, in (
actual operations there is a great difference between regular
train service and special train service as far as safety is
concerned. As shown by these statements, a survey of five
major railroads failed to disclose any indication that there
had ever been an accident of any sort involving a special
train operation, with'the single exception of a heavy off-
balanced. load which derailed because of its off-balance na-
ture, resulting in minor track and equipment damage,

but with no damage to, the lading and no injuries.

The‘ conclusions on pages VI-44-45 were predicated
on regular train”service and a number of accidents (most of
which were assumed not to be of a serious nature), but should
have been predicated upon special train service with no ac-
cidents. : -

We would appreciate the Draft Environmental State-
ment being corrected accordingly.

Very truly yours,
cc: Ms. Janice K. Corr, Attorney

Office of the General Counsel ﬁ

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555
w/o attachments-
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' V.C.C..5-430, .. 1.c.C. 5-1155 <P
b o T R -
| (Cancels V.C.C. §-302) ¢ 7+ (Cancéls 1.C.C. 5-1057) i
[ - - .
' .
i ‘SOUTHERN FREIGHT TARIFI BUREAU I
! . ' .
, (Southern Preight Assocfation, Azent)
| -
i FREIGHT TARIFF S—842-N
' > .
i “{Cancels Preight Tariff S-By2-M)
] o RULES fMD CHARGES "
l COVERKING
| - SPECIAL TRAIN SERVICE e
| 2T BETWEEN FOINTS-IN |
]
i
1 ALASAMA ILLINOIS(Southern * LOUISIANA{East of OHIO(Cincinnatd,
! ARKANSAS{Jlelena and portion) Misstssippl River) Portsmouth and
West Helena) INDIANA{Southern _ MISSISSIPPI B vicinity)
DISTRYCT OI' COLUMBIA portion) . MISSOURI(St.Louis . < SOUTH CAROLINA
PINRIDA — - . . -. .YENTUCKY - and vicinity) - TENMESSEE
- N NORTH CAROLINA VIRCINIA

GEORGIA -~

wy

WEST ViRCillaA

f

ok

e

-0

~ . v
1) e lan s
1 e 3 el ot Mt e Bl

~sae

o e

X;

This tariff applies on intrastatc traffic only in the States of Alabama, Floriza,
Georgls, Kentucky, Louisiana, Hgssisslppl,

Virginia.

North Carolina, South Carolina, Tennessee and

Yy 6w

SPECIAL TRAIN SERVICE TARIFF

ISSUED FEBRUARY 27, 1974

- . _ EPFECTIVE APRIL 8, 1974

ISSUFD BY Vo
2, €, BIRRY,- .o c o
Tariff DNutlishinc Officer
151 ELLIS STRFET, W.E.,
ATLANTA, CA, 3030)

(The provistons publizhed herein will, If cffecttve, wat result in an effect on the quality

of the human c¢nvivonment. )
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CARTES S-Bue. b

RULES AD CTHUER GOVIHUIN ¢ PROVISIONS

CENLRAL RULFS AtD REGUTATIONS

*Special Freight
Train Service® or
“Special Mixed
Preight and
Passenger Train
Service".

i SURITCT APELICATIOY el
¥here rcferense i5 made in this tarirf--
To an item, page rulc or other provisfions, such referrrce will
20 References enbrase also embrace reissues or amendnents of said ilenm, page, rule or
changes by sup~- other provisions.
plement To "this tariff" or "hecrein”, such reference will also ombrace
supplerents thereto, unless otherulsc specifically indicated.
To another tariff, Such reference uill also embrace supplerents
to or successive issues of such other tariff, unless otherwise
specifically indicated.
As this tariff i3 supplemented, numbered itens with leliter s°.”=
15 Method of cancel- fixes cancel correspondingly nunbered itens in the original tarif
ling itenms or in a prior supplerent., Letter suffixes will be used in alpntte=
tical scquence starting with A. Example: Item BY5-A cancels i*«.
45 and Item 365-B canccls Item 365-A in a prior supplerent, w-ich
in turn canccled Iten 365.
Matter brought forward without change from one supplemnant to
another will be designated as "Heissued" by a reference rari in the
100 Method of denoting [form of a square enclosing a number (or letter, or number and letter,
reissued matter - }in the case of intrastate supplements),:the number {or letter, or
in supplements. nunber and letter) being that of the supplerent in which the
B reissued ratter first appeared-in its currently effective form. To
determine 1ts original effective date, consult the supplexent in )
which the reissued ratter first became effective.
RULES hHD CHARGES GOVERMING SPECIAL PREIGHT TRAIN SERVICE OR
SPECIAL MIXED FRZIGHT AND PAS3ENGER TRALN SERVICE,
. TOEM SUBJECT APPLICATION
.Carriers partics to this tariff will, upPon request as proviced I
120 Fumishing of Item 130 and at their ccnvenience, furnish_Specizl Freight Train .
Special Freight Service or Special llixed Preight and Passenger Train Service hetueen
Train Service or |any two points on Lheir respective lines, locally (one carrier hauls)
Special Mixed 6F Jointly {tuo or nore carrier hauls), subject to the charzes and
Freight and Pas~ [conditions hereinafter specified. T -
senger Train - -
Service,
Special Freight Train Service or Special Mixed Freight and Passen-
ger Train Service, as used in this tariff, neans a tiain which {s
operated on an_cxpedited schedule at a_char3é in addition io ine
applicable class or commodity rates or faves, or a train wnicn (s
130 Definition of dssémbied iR“Atcordance with instrictions given to a rail carrler by

a consignor, consignee, or any agent of a consignor or consiznee.
Winen a Special Freisht.Train or Special Mixed Freight and Passenger
Train movenent is requested, or the operation of Special Freizht
Train or a Special, Hixed Preight and Passenger Train 1s necessary in
order to comply with service or other transportation requiremsnts
s"&ec;t_ggd, the_charges shown in Item 140 will be applicable, subdbject
to llote *1, this iten.

Note 1 ~ Consignor, consignee, or the agent of consignor or con=-
signce must request Speeial Train Service (in writing, or by tele~
phone confirmed by telegram or letter) as to cach Special Train rnove~
ment to be made under this tariff giving the involved carrier {or
carriers) a1l neeessary information as-to such Special Train novement,”
including consist, date and time of movement, routing, and any other (
Information and instructions pertinent to such noverent, allowing a2
sufficient time to cnadble said carricr (or carriess) to conzumaate
whatgver arrangemnents may be nocessary to facilitate Lhe movezent of
such train, including the assembly of cquipnent, perscomel and other
ineidental requirccents.
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$-06-p

9L6T ‘Lz AWM Ind Und

STV INFALCI] SO JNILIG NO

(g e /Q‘:"""“R"‘} J,’\} IGSED *O NHOL

INEILVEIS CITIAREA

JAIMNOLIAN /JDTAMGS NIRLL
TIXIES STV GATIOVOIaVY

62£9¢€ O LfoCd

vope§
PRI

NP
iovieeg S fe veand

< 9/6l cTHAl

NOISSINIQD I LLVLSUIING

1YL TRIOI
s-fr"y“'?ﬂ

— \ W (is6aoid
s g (oo w ) CCILYd T




Verificee Statement
of
John G. German

My name is John G. German. I am Vice President-Engincering
for the Missouri Pacific Railroad Company headquartered at 210 N. -13th
Street, St. Louis, Mo. 63103. I hold a B.S. degrece in Mechanical
Engincering from Case Institute of Technology. From December, 1943
through August, 1961, I was employed in the Mechanical Department of
the Great Northern Railway at various locations as Assistant to
Master tiechanic, Traveling Enginecr, Master Mechanic, Assistant to
Chief Mechanical Officer and Superintendent of Motive Power. Since
September, 1961, I have been employed by the Missouri Pacific Rail-
road at St. Louis, Misscuri as Chief Mechanical Officer, Assistant
Vice President-Engincering and more recently as Vice President-

Engineering.

In my present position I have responsibility for the

design, construction and general condition of locomotives and cars,

—— —— e rm——

track and structures and signal and communications, including

compliance uith all governmental reéulétions relating thereto. 1In
Lhis pesition and throughout my entire carcer I have been in close
contact with the operations of the railroad. I have been involved
in the instructions concerning the handling of radiocactive spent
nuclear fuel cores since the Missouri Pacific first became involved
with these movements between St. Louis and Kansas City in 1965..

Within the past yecar we have handled movements between New Orleans

and Kansas City. All of these wmovements have involved DODX flat
i -

cars carrying special AEC (now L:RDA) approved casks. All have

moaved in yeanlar freicht train :exvice, but with speeial provisos

J-90-6
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Orlglnally the ALC specified that Lhcsc cars-be handlcd

on the rear of a frc1ght traln _at a speed not to ercccd 3; _mph

-~ - o o e ———— - -

'wlth the guard car immediately bchlnd thc shipment and just ahcad

of thc caboo°c. ) ) - .

e

~ At the present lee ERDA, who has replaced ALC, qtamps Ginrrinm

on the waybill. the £ollow1ng 1nstructlon "Must not be humped. ;V&Qwa
Do not switch with locomotive detached. Protection must be ﬁ JHT

provided after classifications. Cars must be placed on recar of iﬁrﬂﬁu
train next to caboose. - Road conductor must periodically contactL4Ld‘72@
escort enroute. Speed restricted to 35 mph. .This shipment must '

itch poin. J

be placed in the clear of rail switch points wvhen in a yard or

e -

siding.*"

, In addition to these reguircments Missouri Pacific adde ;\\
Lthe requirements that the freight train not exceed 100 cars,
that it would always be accompanied by an Operating officer, and
that when mecting or passing other trains one of the trains must
be stopped

0bv1ously both agencies have recognized that from the

- ——

sLandeLnt of safety traznv carrylng thc cask must not cxceced

3% rph. These instructions are in accord with our oun expericnces
gained through{many.ycais ;f handl%ng largd_mésééé traveling at
speeds up to 80 mph. Historically we have found it necessary to
reduce speceds of shipments whére the'risk of high loss can be
greatly rcduced by lowering the specd. Cven at 10 to 15 mph the
impact of a hcavy freight train against a standing freight train

is so great that it causcs complote .destruction of locomotive units

J-90-7 -
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and many cars;,; therefore we have scen no congincering rcasons to
increase this speed for any style of cask produccd today.
I am aware of the tests that have been used to develop

approved casks and I understand that spent fuc) cores_ from_commercial

plants will be much hotter from a radiation standpoint than those

from the navy ships and that the high level waste shipments will be

extremely radioactive. 1In my opinion those involved in the proposed
movement of spent nuclear cores from power plants and high level
waste from reprocessing facilities have not fully addressed the
problems that can arise in railroad transit, and in particular there
are three questions that need to be resolved.

1. In multiple track territory therc is always

the possibility of derailment of another train

}oe

n o ehlhaA Ameaand to AL mmmded S TS - - e
s =aiT CPppCllTl ATl & o an o2 - -

going
track. In the event of such accident should a

tank car of LPG or some other such petrochemical
rupture and torch against the cask, what temper-
ature and time combination could the cask sustain
without failure? In my opinion the fire test in

a pool of oil at 1475°F. for ten or thirty minutes

— - ———

—

(according to type material) is a poor substitute

for the torching condition which I know can occur

at much higher temperatures in a very concentrated

arca for many hours.

—— o

2. We understand that should a cask zupture for any
reason ‘and the material goes on to the ground or
perhaps even worse yet into a waber supply, the

arca could be contaminated for miny years.

J-90-8
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Having seen the results of large masses colliding

at spceds less than 35 mph, it is 'my opinion that

___——.-_———-—

the puncLurc test is vtlll not a truc mcasure of

what coulqd happcn during_ the collision betwecen

anothcr train and the cask car, be_&g_p_rear

- - - e e e eoma— ———
P - em— - .

.end, head on collision, or an obliqqg_gollision

- - e=n

at rallroad _grade crossxng.

I . ——-

3. Trains gencrally follow and cross many lakes and
streams during their journey and of course these,
watenr:ays generally serve as a source of drink-

ing watcr for the gencral public. Considering

B - - - ot

the larye amount of kinetic energy to be absorbed
at timce of collision what criteria have been
established to allow the car and cask atéaghment

to absorb this energy with a minimum chance of

losing a rupturzd cask from the car into a

wvaterway. .

Ater considering all factors<ihbofvcd in the movement

of 1rrad1atcd spent nuclear fuel cores from commercxal power plants

\—--w
to reprocessing stations, and shxpmgntsgof(iigh 1eve1\waste from ~ /
the latter facilities, including the threelabove’féfy ghestionablc

arcas, we have rcached the concluszon that for the best 1ntercst

® e e o ———————— - — LS S

of the Missouri Pacific Railroad and our good nelghbors locatcd

adjaccnt to our right-of-way that we should handle all movements

———— e e - i o= =

of thcsc matcrlals An spec1a1 traln.

M1gsour1 Pacifie hand]cs some 80 gp001ul traxnf per year

-

and X do not recall a single incident or accident attributable to

e semrremm = B e b - cwmaem -—..—_-—........- - e

such handling. These movements for the most part involve loads

J-90-9 -



of either cxcess clcarances or cxcess weight or both and are
generally opcrated at speeds up to 35 mph.

Our decision to handle spent nuclecar fuel cores and high
level nuclear waste in special train movements is based upon the

fact that crpcrlcnce clecarly 1nd1catcs this is the wisest way to

handle the movement. Switching of the cask cars would be great]y

. —— ——

minimized and the entire movement can be controlled much more
safely than at thc end of a 100 car train. By greatly reducing

the mass of the entire train the locomotive engincer can carefully
control speeds entering and leaving sidings, yard tracks, slow
orders, etc. Also by virtue of the fact that there is no switching
involved and the special train can accelerate and decclerate to
.and from the 35 mph‘limit much better than a long heavy freight

train, the overall’ tran51t time is consxderdbly reduced. Further-

and greatly reduces chance of the operating crews having to be
relieved due to the Hours of Service Act (not to exceed 12 hours.)

In the event that there should be a derailment for any

xcason it has been my experlence that speeds not exc*ed*ng 35 mph

permxt stopping’ the movcment before the car gets too far from the

tracP and SU‘Fﬁ{Eﬁ_FOO much damage. Here agaiﬁ, the ability to
closcly monitor and control speed in a specfal train movement is
very important. Mogt of thesc cars have three axles per truck

which in itsclf is rather difficult to rerail should one or more

wheel dcrail In additibn, the mass of these éﬁrs'équals and

——

in some cases cixce~ds that of our larger locomotives. Rerailing

e v v o r— e

- e P s R §

such heavy cars, takc" special railrozd cranes of 1arge capacity,

e - — e+ eemmecn
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of which we only have tuo, and special off-track cranes which must

— P

be transported long distances to the scene of the derailment.

———— -

Obviously at the time of derailment it is necessary

to immecdiately cvacuate the arca at least within a(isoo rQ. radius
~—— .

and gct assistance from ERDA and the shipper to monitor the arca

for any radioactivity spill. ércscntly the escort on DODX cars

v

can monitor the area and therefore it is imperati&e that to
guickly detect éscapé of radioactive material all spenﬁ nuclcar

fuel cars should be accompanied by an escort.

)

In the event of fire ox rupEure involving the cask it

£ ~

¢ f would be necessary to evacuate the area for several miles, especially
+ -

e - e me em— - -

on the leeward side and stop‘use of all potable water sources doun

et stream until the scope of the contamination could be determined.
;r'.y""‘?l wl . . .

*)Aehr" In such event we could expect that our roadway in the immediate
~Yy

arca would be out of service for a very long period of time.
Rerouting of traffic could become very costly.

In no event could we commence wrecking operations until
the area had been declared safe for the workmen and further
that in case of minor contamination that the wofkmcn had been
given special clothing and instructions.

It is my opinion that the movement of both loaded and {

empty cars involved in handling irradiated spent nuclear cores

from power stations and high level nuclear waste from reprocessing
plants under the following conditions:

1. .Must not be humped.

%.. Must not be switched with locomotive detached.

3. Must be protected from unduc impact after

classification.

J-90-11



Must have guard car with escort qualificd to

Must have one buffer car between locomotive

and cask car. - ,QLFA \
?773.35*&

— . (jhnv

Lad

: .S . . e
monitor for (ixradiation betwecen cask car and Ahd for T

PO N ‘)

caboose.
Road conductor must periodically contact cscort[ﬂﬁ e
)

gc e’
enroute. =
Shipment must be placed in clear of fouling
point of all turnouts.

T

When mect:ng or passing other txains onc train) Ceusa AeY
R N U
must be stepped and the other should proceed wpie
at not to exceced 35 mph.

i 13

Maximum cpzed restricted to 35 mph.

J-90-12
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State of Missouri )

) ss
County of St. Louis)

John G. German, keing duly sworn, deposes and says-
that he has read the foregoing statement, knows. the contents

thereof, and that the same is true as stated

| 9l D e

ohn G. German

~

Subscribed and sworn to before me this 26th da;:' of

7 oy

m C/ 77 e
- . ‘C/ + - Notary Public -.-

My Commission Expires_ -.<’72A~ - VE ///z%

- o R. C. MASOI!, NOacY PLELS
. “Counly of St, l.oms Stale of f-l;so--n
. My Commission Expires September 22, 1575
h this act rertornad in tha City of S f
- 7 touls, wiich nd,OlﬂS the Coun.y [}
st. Louls in which 1 was comnuss.on
ed.

May,’ 1976.

w Q’)‘
LI -
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T Service

A MOVEMENT OF NUCLTLAR FULL CORES IN CASKS ON HEAVY-DUTY

SPECIALLY-EQUIPPLED FLAT CARS

I1.C.C. DOCKET NO. 36325

My Name is George R. Hanson, Manager Operations Planning -
in the Operating Department of the Chicago and North Western Transpor-
tation Company ("North Western"), with offices at 500 West Madison
Strect, Chicago, Illinois, 60606. My railroad service commenced
in 1951 with the Chicago and North Western as a Trainman. Until
April, 1959, I served as a Brakeman, Switchman and Conductor, working
in major Terminals and on road trains. Since April 1, 1959, I have
been Assistant Trainmaster, Trainmaster, Assistant Superintendent,
Superintendent, and Division Manager._ In 1974 I was appointed to

my present position. In this position I am responsible for the identi-

fication of operations planning needs, both short - and 1ong-range,

—— e s e

for the Operatxng Department, including the schedullng and blocking

et v e e —————— . e -

of freight trains on the North Western System. I am also Chairman

- L L I i —

of our railroad s Hazardous Commodity Committee, whose responsibility
is to advise and recommeao":o our management procedures in connection
with the safe and efficicent handling and transportation of potentially
hazardous materials.

It is the decision of the management of Chicago and North

Western to move, nuclear fuel cores in casks on heavy-duty specially-

equipped flat cars in speecial train service.

J-90-14



The North Uestern operatés apprsiiﬁaéhly 110 réad trains
per day on its ‘9,996 miles of railroad in thc statcs of Illinois,
Jowa, Nebraska, North Dakota, South Dakota, Minnesota, Wisconsin.

Wyoming, Kansas, Missoufi and Michigan. These rééahtrainé contain

between 100 and 150 cars and operate at - a speed of approximatcly

" e e e em—

o s e Sm—————————— =

&0-50 HPH. Maximuq\FimctiEl5>speed on lines ‘equipped with Automatic
Block Signals or Automatic Train Control is EQ“MPH on other lines
operated by use of Train Orders and-Timetablés the magimum épeéd
is 49 MPH. North Western operates ébﬁroximafély 70 terminals where
trains or cars are marshalled into road trains or lﬁterchangé rccéipés
and deliveries.

The North Vestern's main obJectives in handling the hcavy

nuclear cores in special train servicc are as follows:

kéafétytfo the public and ﬁbrtH'Wéstern‘s employees.

*

A car or cars to be roved in a sgicial train would receive
2 minimum amount of héhdling in our terminals. Upon reééipt’of?
& car or cars contdiﬂing“nuclcar fhel‘borcs fr&h a conéecti&é éailééad,
North Western would plécc a caboose and eﬁglhe to such car(s) and

immediately depart from the terminal. Except for a minimal number

of crew change points, this special train would operate in éﬁrdightaway

- i

main track service.
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Example (qssgg}): On January 18, 1976, North Western

oo e a — = - - — -

received three cars containing nuclear cores from the P-C Railroad

at Proviso, Illinois, Yard.. Having already received advanced informa-
tion of the these cars, a crew was on duty upon. arrival to handle

the special train forward. The train dcparted Proviso at 11: 08~ :ch\£~f'
—_— e e C/Léﬂjq

P.M. enroute to Council Bluffs, Iowa, where it was_ delivered to

the UP Railroad. The total lapsed time these thrce cars were on

our railroad that is, from receipt to delivery, was less than 16

hours. Conversely, if the same three cars were handled in regular

————— —

train servicc, we would have received them from thc P- C Railroad

e —————— s p— —————

on their rcgular interchange transfer assignment. Prior to the

<

delivery, these three cars would have received approximately 16-

24 hours' terminal detention in the P-C Yard. This transfer would

be delivered to us in vur Receiving Yard (9), wherein our Car Department
carefully inspects each car to determine the condition pf the running
gear of cach car. Depending on traffic conditions in tbe yard,

this transfer will be slated to be humped; that is, to be shoved

over our automated hump into our Classification Yard (5). Duc to

the extreme weight and "Dangerous' placarding of the nuclear cores

prior to the humging‘of this transfer, a switch engine would be

dispatched to Yard 9 and switch them out and handle them specially

J-90-16



around the hump to Holding Yard (4) or Yard (1), where they would

be held for a.train destined to Council Bluffs. Normally traffic
received at Proviso receives over 24 hours' delay until it'aétuilly
departs. This time is neceded to inspect, hump and actually place

in an outbound train. The special handling-described could cause -
additional delay of up to another 24 hours. During the time the
nuclear cars are at Proviso, th;y would be handled five or more

times -- 1) by the delivering road, 2) by the switch crew assiéﬁed

to switch them out of Transfer Yard 9, 3) by a speciai éransfer

crew to a holding yard, 4) to the train yard, or 5) to bloeck into
the designated train. Each time cars are handled 1in the terainal, -
the possibility of a>det$ilment or acci&en; exists..The probabiiiti
of such occurrences increases with the number of times cars are
handled. That is, the vast number of train-and engine moverents
within the confines of the yard increase-the.poténtial of an accident
such as collisions or sideswipes. We presently handle at Proviso
over 7,000 cars, about 50 trains per day, “and have 45 to SO switch
engine assignments. Again, the extreme weight of “the nuclear -cask
cars Increases the potential of a derailment due to the bfeakingg
under weight of a track or switch. I estimate normal delay at Proviso
would be 30 to 48 hours. "We presently have two trains per day to

Council Bluffs -- No. 253 and No. 255.' Inasmuch as No. 255 is a
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high-speed manifest .train handling TOFC, autos, etc., nuclear casks
would have to-be handled on No. 253. With the scheduled work enroute
at various stations and terminals, No. 253's schedule from Proviso

to Council Bluffs is 36 hours, 16 hours of which the train is at
Boone, Iowa, a terminal whore the train is reswitched and receives
additional traffic {rom various trains throughout Iowa. Arrival

at Council Bluffs to delivery to the UP would be approximately 8-

10 hours. The same three nuclear casks which were handled in special

—

—

train service in less than 16 hours on January 18 from Chicago to

Council Bluffs, if handled in regular train service, would exceed

——

70 huurs, based on a 24 hour or lees delay at Proviso. The possibility

of an accident again is Increased due to operating in and cut of
various yards and switching operations. Another very important

point in handling these cars in regular train service is that the

———

more cars in a givcn traln being pulled the more the involved cars

- m—————— ere mete o m———-n

sre cxposed to train dynamies, that is, the intertrain reaction

hL .

uhich is caused by grade changes, the slowing doun, stopping or

_— e - .+ Scm it . o —_— —_— = - — —— wne s e -me =

acco1crating of the train. Quite simply staté\\is the running in
or out of the slack between the engine and caboose or tie rocking
side to side of certain cars over irregular tracks. This is not

a new phenomena, however; the inercase in train lengths, car sizes

and loadings has caused railroads to become more alert to the increased
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probleas caused b;idynamic train action. We have attributed many

_—

derailrnents to train dynamics. Obviously, train dyﬁanics.occurring

in & two or three- car train 1is almost non-cxlstent. Another equally

- - e e ———

fmportant point in handling nuclear casks in special train scrvice
is the surveillance of the involved cars as they move across the
railroad. During the entire trip our onboard train creus are able‘
to devote their entire time observing the cat}s) for mechanical

defects which couid develop enroute or other‘conditions vhich could

jeopardize the safe movement of the train. In regular train service
the above type of surveillance is not possible when one considers

a train of 100 to 150 cars is over l/ miles long and 1n-tra1n mechanlcal

ailures are not readily notlceablc to the head or rear end crew,

particularly when they occur mear the middle of the train.- I have

- —- — T

personally known'ndny accidents where e‘derailed car in a train -

will be pullcd for several miles undetected by the crew due to curves,

— .---.......,_........ RO

weather or distance from the. engine or caboose. In my opinion the

nuclear casks handled in special train signiflchntly incrca ses the
crew's ability to monitor the actual movement and thus detect any

:4 . ~ \\_ ~ -
defects. ~ In my 25 years of service in the Operatlng Departncnt

of ‘the Chicago and North Western, I cannot rccall one incidcnt thercin

————— ——— = & —

—— . 3
- S— - St - v eas s

‘.. - - )

a rcportable accident has’ occurrcd whcn handling a car in spccial

ot

train service. This is very significant when we consider there
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are almost 50 rcporcablc_tgain accidents per month on our railroad.
Special trains are operated on the North Western quite frequently,
not only in the casé of the nuclear casks, but also in handling
high value dimcnsioﬁal loads, certain explosives and poison gases,
precision equipment and loads wherein the shipper requests special
hanlling. Expensive containers such as the nuclear casks and specially
designed rail cars are moved over the railroad many t;mes faster
when handled in special trains, sharply reducinthhe number required
to perform the service. Turnaround time of special equipment and
cars is generally a savings to the shipper.

As I have previsusly stated, the North Western does have
accidents. Train derail&ents or wrecks involvg_any number of cars

from one to fifty or more. Determining factors in the number of

cars involved in an accident Include speed of :raxn, train consist

Rt e T —

(number of cars in train), track structurc at point of derailment

-t . ——— -

such as main track switchcs. and also the ability of the train crew

to promptly note and take action to stop the train at the time the

- ———— 4 mm—— ¢ u Gmemet4 & e e e s . o = -
 — - ————

derailment occurs. Major derailments immediately place a route

——

of cur rallroad out of service until the involved cars can be rerailed

of clearcd from the main track or tracks and the damaged track and

roadbed rebuilt. This must be accomplished as promptly as possible,
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.88 cver§»105t~hour a main track is obstructed results in several
}honsand_dollars loss 'to oun company —- similar to shutting down
an assembly line in a large factory. . Our work crews work around
the clock until service is restored. If a car or cars of nuclear . .

.

casks were 1nvolvcd in a major derailment, particularly if tipped

over and disengaged,from the rail car and/or other cars on top of

the casks in a pile up, c1ear1n° operations could not- commence until

all procedures have been followed in connection with nuclear materlal

involved in-an accident. These procedures’are found in the’ A A.R. N B et

Burcau of Explosives Pamphlet No.”1l. Briefly, ‘the procedures state

"gntil the extent of the hazard can be determined, keep all persons
the greatest practiczble distance away." "Persons not properly .-

péotected agdinst radiation shall not be:permitted to approach’the
vicinity of any place wbere-radionotive materialfis éusgected to " ¢ R
have been spilled." Protection of personnel will vary depending ‘ -
on oircumst ances and may consis; solely -of radiation wonitoring. > —}
fhé North lestern is not equipped, nor do.we have trained personnel

to monitor radicactivity.iWe would be required to leave our-main™ - .-

liue obstructcd until agsistance or further advice has been‘obtaincd"

-~

from a compctcnt authority. This authority: most likely: would be

rcccivcd from the necarest Atomic Encergy Commission-office, and it

is quitec evident that clearing operations ‘could ‘not commence until
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Porsime a7
qualified persons arrived on the scene, which—I~have" been told could J i *Ejiﬁ
be-as-long as— 48" hours~-Fires often time accompany railroad wrecks. )v4~“)'0‘*£7
;;ése-;;;;s st:;“from the many flammable material; wa handle in
train or from a burning wheel on a fredight car. I personally know
of fires that hifénggﬁgqﬁ_gor more than 24 hours in a pilé-génggﬁ
w;;:;zg-;ars, the burning flammable material igniting other ccrs ?

————

in the area. 1I1f-nuclear casks were involved, particu]arly if ~underneath

a burning pile of railroad cars, setlous complicatxons could occur.

In revicuing the design of the special flat cars used to transport

\ ¢
<:E§§§§95pent Fuel- Shipping Casﬁ. I note the fixed refrigeration units -
attached to the car. These units are used to control the heat generated

within the core of the spent fuel. In a maJor derailment invelving

— -

one of these cars it is very likely that the refrigeration units

would become unserviceable. The core would be without this protcction .

Q.
~ "_m."____\____~
until a replacement car could be found and @g; cask transherred ™~ .~w7&x11~g£<
~— —emm = a ae eee meema —— T e

I estimate the time-required to perform this work would be at least I R *
‘V—d\——duw(

five days, or as long as 10 days, depending on the availability

of a replacement car and its location;g also, special transfer equipment.

If the spcc1a1 car, merely becomcs dcrailcd ., the railroad involved

o ma——t

is required to change out thc whcels which were derailcd, chis is

due to the 'ollcr bcaring asscnblics on cach whccl. This would

.. .- — e o ———
e man . -

result in a minimuﬂ delay of three to five days.
e e e e S e e eemT S TSe o eme

R

J-90-22



-10 =

Railroads are constantly brought to criticism from the
news media and public anytime an accident occurs in spite of the
millions of miles of safe miles we operate daily. We wd;k constantly
to improve our safety records, particularly ln‘the>tfan§;ortat£oﬁ‘
of hazardous materials. Needless to say, if a derailment iﬁ;oiving
nuclear casks happens and is noted by the public or news mediz,
the railroad involved would be suquét to the public percepticn
of the dangers in that particularlsituation, with the railroad probably
receiving much unfavorable publicity and being thg‘sﬁbjccg of.mﬁcﬁ '
inquiry. legislators, both in the Federal‘th State Governments,
are daily adding new regulations and laws ih'b&hnectibn with‘thp.j': 'V““’
transportation and handling of hazardous materials. As I stated - . <
at the beginning of this testimony, the Nortﬂvééstern is insistent
on handling nuclear cores in casks in spécial train service, thus

doing everything possible to reduce the probabilities of an aceident

involving nuclear material.

e
,/fgéé;?aaar(” /(éiéfg;§7e:zﬂar_//’

GEORGE R. HNANSON

J-90-23



-11 -

STATE OF ILLINOIS)
) SS
COUNTY O COOK )

GEORGE R. HARSON belng duly sworn, deposes and says that

he has read the forcgoing statement, knows the contents thereof, and

that the same are true as stated.

4,459?;;u¢a<c? Vé?ééé;ﬁﬁﬁz1¢<»~//

“GEORGE R. HANSON
o

L

Subscribed and sworn to before
me this _/ & day of May, 1976.

~ Notary Public

. MY COLNMISSIOH EFINTS 6ST03IR 17, 1875
iy Cormmission Explres -
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DOCYET Divi. LzR

PRODSED RULE l 1> Ck\ TR 'L”)')lz%)

BEFORE THE e p

INTERSTATE COMMERCE COMMISSION
No. 36325

RADIOACTIVE MATERIALS, SPECIAL TRAIN SERVICE, NATIONWIDE -

AFFIDAVIT OF
H. L. LEWIS

5 -

iiﬁy name is H. L. Lewis. I am employed by The

Atchlson, Topeka and Santa Fe Rallway Company ("Santa Fe")

L

as Superlntendent of Transportatlon. Wy offlce address is
Suite 902, 80 East Jackson(ﬁoulevard, Chicago; I1linois 60604.

I was first employed by Santa Fe at Chanete, Kansas
in the &eét of 1940 in the position ofJﬁail clerkf Since

then, I have held the positions of Transportatlon Inspector,

Tralnmaster Ass15tant Superlntendent and Supermntendent ‘be-

~

fore becomlng Superlntendent of Transportatlon in 1974.

Because of my vast operatlng experlence over the past

36 years, I am intimately familxar with’ both::egular ‘train

service an&~specia1 train service as ﬁtovided by the Santa

Fe Railway and have set forth below eevetal differeneeeiﬁe-

N -

tween the two types of serv1ce whlch relate to the safety of

handling radioactive materials.
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In my experience with the railroad, I have been aware
of many train accidents involving trains in regular service.
In my entire experience, however, I am not aware of any in-
cident involving a dcrailment or damage to a car being handled
by Santa Fe in special freight service. There are several
reasons for this.

Even though our operating personnel do everything
economically feasible to prevent accidents and to ensure the
safety of the lading and perscnnel involved in regular train
service, there is no way of guaranteeing that an accident will
not occur. Accidents causing damage to railroad cars and the
lading ﬁsually involve derailments or switchiqg mishaps. Some
factors which contribute to the rate of incideﬁts or severity
of any given incident are the train iength, the amount of
switching requireé, the speed of the train, thg mixture of
the lading contained in the train and the mixture of types of
equipment in tﬂe train. Regarding each'of these factors,
theré is an ipherqnt safety advantage in special train service.

No authority need ge cited for the proposition that
higher speeds will result in more severe damage to train cars
and lading if involved in an accident. 1In this respect,

special train service has an advantage over regular train
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service, since special trains handllng nucleat materlals

would be limited to speeds of 35 m.p.h. whlle the speed of
regular traln service is dlctated by the schedule and track

. r

“conditions. Most of Santa Fe s main trunkline trackage is

“designed and malntalned to handle frelght train traffic at

70 m, p h.
'Train length aiso plays an 1mportant part both in the

freédency of rail m..naps and the sevefiﬁy of SUEH'ﬁishapsl

For Santa Fe in the years of 1974 and 1975 the average length

of its frelght trains was approx1mate1y 52 and 56 cars respect-

jvely. In special train service, the length of trains would

be substantially shorter, thereby reducing the length and
weighe factors which effect the ffequeﬁcy‘andAseveriey of

train derailments. As pointed out above, other important
factors 1. comparing the safety of regular train service to

spec1a1 train service are the types of equlpment in the traln

and the mlxture of the lading.

Insofar as regular trains are concerned, they are

assemﬁied and handled in everyday Béerations. With few ex-

~r
oo« 2

ceptions, cars handled in regular traln service are assembled

~ and handled from‘industries 6r‘inﬁerchanged from Eraﬁns from

other raxlroad lines and placed in our’ regular trains w1thout

Jro
LI ‘
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regard to location so far as the commodity is concerned,
Generally, cars are gathered from various trains and switched
onto‘other tracks by destination designation, then gathered
by blocks and placed on a track where they are given mechan-
lcal inspections. Except for Class A explosives and open-top
or flatcar loads, the shipper loads the car and closes the
door, and therefore railroad personnel have no opportunity

to inspegt‘the }ading or the method of loading. The consist
of a regular trgin includes various lading commodities in
different types of cars, some of which are railroad owned,
some privately owned and some shipper owned.

The special trains handling nuclear casks, on the
other hand, would consist of a few cars specifically sel-
ected and conditioned for that lading. Special handling
means special attention being given to the movement and

observation of the train by all personnel involved. In ad-

dition to being a much shorter train, there would not be
mixed ladings and there would not be a variety of types of
cars which could contribute to the frequency of accidents.

Due to the train handling only the nuclear cask cars, there
would be no switching or other yard handling in route, wherecas
with the normal or regular train it would be necessary to go

into various yards to set out or pick up cars. These yard
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operations would expose the cars to additional switching
" -‘operations,

Special trains would-also be subjected to-fewer
switching operations at destination or at an interline
Junction. If the destination is served by the foad-haul
" carrier, all' that would be done would be to sét the buffer
-cars aside and shove the cask cars to the consignee. This
would not involve ‘switching as would be the case with a
regular train and the car could be deliveréd with a minimum
of handling. If the car were to go to an interline’ junction
railroad, it would be set at the interchange and picked ‘up
from the interchange without .a mix of other traffic. 'The
effect of minimizing handling of the cars would -be to“in-
rcrease safety of the movement,

Another factor contributing to the increased safety
involved in handling cars in special train service is that
all the cars on the train can be-observed by both the head
end and rear end crews at practically all-times and at prac-
tically all locations. This is often not possible, however,
with longer, regular trains because of curves, weather con-
ditions and vegetation. i

As an operating officer with more than 20 years' ex-

perience as a trainmaster and superintendent, I am extremely
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concerned about the possible effect of a derailment involving
a train handling radioactive material. I can foresee the
panic that would exist if townspeople were advised that a
nuclear incident had occurred in their vicinity. The re-
percussions created by an overzealous news media could stir
the populous of a city or town to such an extent. that oper-
ations in the future would be very questionable.

For these reasons, it is my firm belief that if we
were to handle the material as potentially dangerous as
nuclear casks of either initial material or spent material,
we must do so in the safest possible manner. This should
involve special train service which, in summary, provides
the following safety advantages over regular train service:

a, Slower speeds

b. Fewer switching operations

c. Shorter and lighter trains

d. Similar commodities

e. Similar equipment

FURTHER AFFIANT SAYETH NOT.
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VERIFICATION

STATE OF ILLINOIS ).
D ) © ) ss,
COUNTY OF COOK )

H. L. Lewis, being first duly"gworn, on
oath deposes and says that he has read the fore-

going statement, knows the contents thereof, and

that the same are true as stated.

H. L. Lewis

SUBSCRIBED and SWORN to
before me this 544 day

of May, 1976.

ED.Cned)

Notary Publd
MY COMMISSION EXPIRES JAHUARY 14, 1977
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CERTIFICATE OF SERVICE

I, Gary L. Crosby, hereby certify that I served
a copy of the above Affidavit of H. L. Lewis on all pérties
of record in this proceeding by depositing a copy thereof
in the United States Mail Box at 80 East Jack;on Boulevard,
Chicago, Illinois, proper postage prepaid, before 6:00 p.m.

on the 25th day of May, 1976.
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VERIFIED STATI Ml NT

0]'7', ' o ) B ‘, -

FRED BEALER, JR. -

e ———————

J . My name is Trcd Boqler Jr., and I am Dlrcctor of

1ran¢portnt10n 0pcrntlons fo: Unlon Pnc1f1c RalerJd Compdny

s

hcadquamtcxcd nt 1416 Dodgc Strcct, Omaha, Ncbraska 68179

I have been cmployed by Union Pacific 51ncc 1959. My carllcr

N

positions W1th Union Pac1f1c 1nc1udcd Ass:stant Norththt Dis-
trict Car DlSl Jbutor, Sccrctary to Northvc%t Dlstrlct Gcncral
Manager, Sccretary“to Vice Pres1dcnt Operat:ons, Safcty Agent—
Nebraska’ D1v191on Trainmaster-Idaho D1v151on, A551stant
Superlntcndent hanaas Division and Vanager DTrCar Ut11123t1on.‘ (

In my present p051t10n as Dlrector 1ransportat10n

Operatlons, I have resron51b111ty for gencral dlrcctlow of

)l-

train movcman and’ equnpmonu dlstrlbutlou 05 well as compl
_’_———"

ance with govcrnmental rcwulatlons conccrnlng equ1pmcnt movc-

~ - -

ment. -t f ) ) ) o o -

o—— ) )

y

-Four years of ny rallxoad carccer 1nvolvcd 1rav011ng

1 & s

the entlrc 'Union Pacific’ systcm ‘as Secrcta1y to VICC Pro<1dcnt

LR -

il -
Opcratlons.’ My dutics included rev1ch1ng all acc1dcnt rcports.

1 e

At no time'was therc ‘ever an acc1dcnt 1nvo]v1ng a spcc1a1 tra1n.

During’ my 17 ‘'years with thc Unlon Pacific I heve ncvcr seen nor

. P . mam =

¢ -

hcald of an accident involving a qpcc1d1 ‘train on ny line. T SR T

XV
' =

requcsted that ‘the Union Pac1f1c.aCC1dcnt rcports 'in Lhc 0£11cc}%un‘

e eSS

of the Vice Prcs1dcnt Opcratnonq bc chechd There worc no _

I3
— N ]
- - * - s 1
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reports of accidents involving special trains in thosec records

which go back 13 ycars. , . AT
) . . - . . -7~0)a

A spccial train fusually)consists of a locomotive, s .Thff
N el * 3

caboosc and onec or more cars requiring special handling. The uw \ -

speed allowed ma} var} and depends upon the naturc of the ‘W“j‘il;ﬁ!

handling requirca.

Special train servicc does not(Cnecessarily mean

e ——— - ——— s+ —
—

slower than regulas service. In fact, it often provides faster

service than regular train service. The reason for this is

that spccial traiﬁs, because of their size, move through termi-
nals faster than the longer trains. When they take sidings to
mect other trains they can use many sidings which may be too
short for regular téains. This featurc reduces delays. Trains
in special service één also reduce and pick up speed faster

than regular trains. I know of instances where SpCClal train

Pe—

service was requcsted when fastcr than regular service was de-

— - r—— -,

sired.

o P ey

In my opinion, special train service is safer than
regular train service. For one thing, if a defect "in the equip-
ment occurs, such as a hot box, it is more readily apparcnt to
the crew because of tne nearncss. Also, a short train can stop
more quickly than a longer train.

When a spcc@al train mecets or is passed by a regular
train, its specd is usualiy restricted or it is required to

stop., The speed of the opposite or passing train may also be =’
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restricted. This greatly reduces the scverity of a potential

accidcnt.

A :cgular train usually travcls over 50 MPH Many

sclcct rcyular tralns on thc Union Pacific arc opcxatcd at

. -

70 MPH. lhc numbcr of cars handlcd in a regular train will
vary {rom SO to 150 and the length of the trains will be any-
vhere f:om onc mllc to two milcs long. The nclght of thcsc

trains will average betueen 3000 and 10,000 tons. thn a
train of 100 cars traveling at 70 miles an hour dcrails, the
combination of the speed and the weight of the train of‘cn Te-

g

sﬁlts in upwards of‘30 cars being derailed Thc f01cc excrted
An thc derailment is such that many of the cars frequcntly are

totally demolxshed and the contents dcstroyed

. -
- ¥

On the Unlon Pac1£1c bctwcen Omaha, Ncbrask“,‘and

Salt Lake City, Utah “there are two main 1rack< runn:ng 51dc

by side. Trains mov1ng castward usc one maln track and tralns

?

me1ng wcstuard use the other. Ve havc had accidents 1nvolvxng

. -_._.__-.—- - -~

trains’ g01ng in opp051tc dlrcctlons both of Wthh ucrc rcgular

— - -

trains travellnﬂ at a high rate of specd "nd thc rcsults were

-,

part1cu1ar1y catastrophlc.

S — et mae e seaesen - o mm—  smwe ) . N ,

-. - . '

As an operatlng officcr I havc bcen aL thc scene ot

% N ~

many train accidents. I havc d1rectcd thc clcarlng of wrch

and assisted at others. Some of thcsc 1nc1dcn;s havc 1nv01vcd

hazardous matecrials such as LPG gas, ammonln and phosphorops.

Under thpsc:cifcdﬁstanccs,’it is reauircd that the FRA, AAR,

+
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the Burcau of Explosivcs ELnvironmental Protcctlon Agency and
the-appropriate state and local officials bc notificd. Somc-
times the FRA and thc AAR will send experts to the wreck to
dircct.
Ir cars handling irradiated material were involved
in a wreck and were derailed, or damaged, if would prescent a
uniquely di{ficult p;bblcm for.the railroad. 1, personally,
have had no expcricncé in this field; nor do I know any opera-
ting railroadors'who’havc. The weight of thc empty cask. in .W@LJ),-
which the 1rradlatcd fuel elements are shlpped on DODY cars ﬁ%igwmb
moving into Scoville, Idaho, is more than 200,000 pounds, and
holds 18,000 pounds of irradiated fuel clements. If such a
car wcr; aerailed, 1t could present a formidable task in Te-
railing. I have scen LPG gas cars rolled down an_embankment.

If this occurred WIth 'a DODX car contalnlng irradiated fucl,

?
or cven with the_empty_ cnsk contaln1ng re51dua1 radloact1v1ty ("ﬁ? )

it would be a time consunlng and dangerous situation to clear.
There is also the p0551b111ty the car could be drailed into a
river or lake. -Through the State of Nebraska, Highway 30
generally parallels Union Pacific's main line and many por-
tions of the interstate as well as other highways and roads
are adjacent to the railroad. At other locations, Union Paci-
fic's tracks run deaécnt to tracks of other railroads and
sometimes cross thenm, Union Pacific tracks also are in the

proximity of airports sucli as Stapleton in Denver, and McCarran
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Field in Las Vegas. An accident involving a car containing
radiohctivp material at any of these locations -could conceiv-
ably causc considerable interference with intcrstatce commerce,
If the cask should lcak as a result ‘of the derailment, there
would bec the. problem of contamination, hazard of deaths and
personal injury. I have been at derailments where the forces
exerted have caused rails to be torn {rom thec track aﬁdlih;hﬁt
through railroad cars. There is always\the poésibilit} of a
rail impaling an irradiated fuel céntaincr; Even if there
werc no cmlselon of radloactlve products, there would be con-
51d01ﬂb1e delay in clcarlng the ral¢road or highways for opera-

- ‘C.o-—z

tion because of various env1ronmenta1 and regulatory features. SUSY

T —

S S o d—

I do not know what the full impact would be if “therc
werc lcakage {rom a car containing irradiated fuel, or'an empty-
car containing’residual radioactivity, but apparcnfly there
would be longéterm rcpErcusSioﬁ: ’For'éxample, chtingﬁousc'ré-:b
ceives shipments of Jrrad1ated fuel and radioactive wastc mate-
rial at Scovxllc, Idaho, and is in frequent.contact wlth our

: e
Freight Agent ncarby at Arco. On August 22, 1975, oqr Freight
Agent rcccived a\tclcphonc call Erom a Westinghodse réprcécﬁtaJ

tive, Mr. Herb Paulqon, who adV1scd that 2 DOD\ car. 1n the

Scoville plant had become contam:natcd by lcakagc. Hc further

adviscd that the car would be unavailable for further usc since

;ﬂva4~£4l Fd—"z‘ “75’ AL,
g /
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The DODX car was a heavy-duty depresscd-center flat
car with a permanently attached cask for transportation of
spent nuclear fuel cores. The cask and car combined had an
emply weight of about 335,000 pounds. The cask alonc, when
enpty, weighed about 223,000 pounds.

The Arco Agen: on March 5, 1976,'con£hctcd Mr. Pnulson(ﬁpw.r:
to inquire into the causc of this incident but was only informed “#? )
that the cask and bed of car had been contaminated but that the
wheels had not. Mr. Pzulson stated that after Westinghousc had
received some "inquivive from the East" on the previous day he
had been told not to discuss the incident or give out any fur-
ther informatien. \\

In my opinijion, handling cars containing irradiated \

fuel elements, or Ggwp Ly caslq wh1ch have res*cual rad10act1v1t},//
-t

,

in special train service, would reduce the p0551b111ty of an |

accident, as well as the severity of an accident, if any occurrcd.//
VERIFICATION

STATE OF NEBRASKA )

)
COUNTY OF DOUGLAS )

Ss

FRED BEALER, JR., being duly sworn, deposes and says

that he has recad the foregoing statement, knous the contents

thercof, and that the samec are truc as stated. ‘
Q/z_c.-{(_ . ~ .,‘6!1/9\‘

T FRED BLALLR, JK-

ﬁgtxiﬂxigwxbcd and 'sworn to beforc me this. AS N day of

(::)“ t:;%'/éllb««~l‘2"r‘--

ONETEL Y = NOIARY TUBLIC

Q, R TAPEE4 / R
7 o l
My (‘ml.ﬂ..;_ . ..:_( wmrlxpires Diirie 8, 1979

J-90-38



DOW.—.T I U\ SOE e

puorosed pure [ 13 4y PR- .“\'Y}J (-\\\ R ')-?)110%) O, 13 0

Fr.q‘/’i

. 1.C.C. DOCKET NO. 36325 _
VERIFIED STATEMENT OF HARVEY H. BRADLEY s -

-~

M;:hgméjiékﬁarve; H. Braéley. I am vice President
TranSportatlon, Southern Rallway Company. I graduated from* \.tS:;)ij/‘
Virginia Military Institute at Lexlngton Vlrglnla in 1949
with a Bachelor of Science degree in Clv11 Englneerlng Ce
I have been‘employed by Southern Rallway s;nce August, 1949,
except fof gﬁp\ieérs in the Army dur;ﬁg ghe’Koreén Wari
During that.tiﬁe'f have held the posfqioﬁé‘p% Student..
Apprentiéej;AésiStéht Supérvisor;:TFéEkSSupe#visor;:B}}dge
and Building Supervisor; Assistant Trainmaster; Trainmaster
(4 locations), Diyision_Superiptendent (3 locations)
General Manager Transportation; Assistant Vice Presiqggtﬁn
safety, Assistant Vice President-Transportation, and ., ..

Vice President—Transportation.

L

I undexstand that thls procéeding'ls concerASd with the
question of whgther or not shipmgnfs‘of irradigted ﬁug}
elements and fadiqa;ti;é'hgsﬁé @aéeii;i shéu}dxﬁé:géﬁf}ned
to SpeciaiA;fﬁins. M& khéwlédgé;of khg coﬁﬁbditie; ikvolved
is rather limited and comes maini&'ffbﬁ ;Qrigugigove?nment

publications. I am advised that the shipping casks may
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weigh in excess of 100, tons and must be continually cooled
A booklet publlshed by the Energy Research and Development

Admlnlstratlon (ERDA), Atoms on the Move: Transporting

Nuclear Material (1975) states, on p. 37:

"If cooling equipment associated with a

cask of spent fuel were put out of commission
in a highway accident, for instance, the heat

of normal radloactlve decay would cause the
cask's temperature to climb. Calculations

show that it might rise to as much as 700°F

in fact, but there would be no danger of meltlng
the cask wall itself."

Another government publication, Environmental Survey. of

Transportation of Radioactive Materials'to and From Nuclear

Power Plants. (WASH-1238) prepared by.the Atomic Energy

Commission in 1972,  states, on p. 83:

"In one design of rail cask now under

evaluation (GE, IF-300), complete failure )
of the external cooling system will cause the -~
cask to overheat over a period of several

hours. * In that case, under certain adverse but
unlikely conditions, the temperature of 50%

of the fuel elements would reach 12GO°F

which could cause perforation of the claddlng
"on_some of the rods if the elements were of

the present PWR type.'
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and on p. 85:

"Some designs of rail casks have an external
mechanical cooling system. An accident may cause
. moderate damage to the cask such that -the
mechanical cooling syuLem becones 1n0perat1ve
If no corrective action is taken and the ambient
temperature is above 100°F, the temperature of
_the fuel in the cask will increase enough in a
‘few hours to cause an overpressure in the. cask
. cavity, and some of the coolant will be rcleased
through the vent system. This also may occur in
- some cask.designs if the cask is involved in a.
) severe fire.

"Wenting may occur in a series of releases; one
design permits about 5% of the gas in the cask
cavity to be released at a ‘time."

In a‘seriods train accident there is frequentlj eoﬁpreeeieﬁ
and telescoping of the traln, w1th a tendency for the cars‘
to pile up and for 1ighter cars to ride up over heav1er cars.
In a pileup of mixed, freighf a 100 ton cask of irradiated

fuel elements would qulte llkely be at the bottcu, nlth 1ts

cooling system out of Operatlon. If the cars on t0p of it

contained inflaﬁaﬁie’fre;ghg,léﬁd\ihe'caék feeched a surface

temperature of 700°F (going up toward an interior temperature
of 1,200°F) the cask would start a fire.
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Since the kindling point of paper is 300°F to 350°F, the
placards warning of the radioactive naturc cf the shipment
would burn off before the cask reached a temperature of 700°F

The concur;ent,vénting of radioactive gascs would
seriously inte;fere with efforts to fight the fire and remove
the wrecked cars, and it could easily take several days to
clear the wreckage, cool down and remove the cask, and clear
the railroad right of way.

All this is assuming that no fuel elements were released

from the cask in the train wreck. 1In this regard the AEC

7

publication quoted above states, on page 87:

“If seven irradiated fuel elements were released
from a cask in an unusual accident, the radia-
tign level at 100 feet could be as much as

r/hr, Assuming the fuel elements remained
unshlelded for 10 hours, approxlmately
30 002 persons within a mile radius (based
on 10" persons/square mile) might receive a
cumulative dose of about 1000 man-rem. 1If a
person remained unshielded at an average
distance of 100 fect from the fuel elements
for 6 minutes, he might receive a dose of as
much &s 1000 rem. Persons remaining recar the
exposed fuel for any appreciable length of time
may receive large doses of radiation. Someone
at a distance of 10 feet from the exposed fuel
for about a minute, would receive a dose of
1000 rem. Remote equlpment would be required to
erect a shield around the fuel elements or to
place them in a shielded box or to repackage them.

J_90_42



-5 -

I am advised that a dose of SOb)reﬁwisllikely to be

.ot v
-

fatal,
I have assxsted in or superv1sed clearlng the tracks

and restorlng traln service after many acc1dents, but have

-

never been fgced with thg qonqltlons that appear likely to
result from a serious accident involving-a shipment, of
irradiated fuel elements moving along.with other ‘freight of
all kinds in general freight train service. "

The AEC publication quoted above also stated , on p. "86:
"The likelihood of a cask remaining unattended
after loss of mechanical cooling . . . can be
reduced by appropriate administrative controls

- such as escorts, alarming the mechanical cooling
. system, 1nspect10n of the shipment at regula;'f
iintervals; and notification of the shipper 'in -
case of any failure of mechan;cal cooling or
involvement in an ‘accident." -~

In this connection the techn1ca1 descrlptlon of Lhe General
Electric IF-300 1rrad1ated fuel shipping cask states, Qn

page 16:
“"The IF 300 cask is equipped with an audible
alarm system., System activation occurs if the
_cask temperature cxceeds a .predetermined vaiuve.
"This indicates either the failure of the cooling
system or a loss of water from the -external . -
water jacket,
. "Transportation personnel, railread or hlghway,
will be given adequate training to respond to thic
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alarm. A procedures and notification manual will
accompany each shipment,"

The problem is that, as will be shown hereafter, in a general
train of mixed freight no one would ordinarily be available
to hear the alarm or to rheck the cask at regular intervals.

The technical description of the General Electric IF-300
irradiated fuel shipping cask describes four tests that the
cask passed. These are the four tests required for all
irradiated fuel Shippiué casks (10 CFR §71.64, Appendix 3}
and are as follows:

1. A 30-foot free fall onto a flat unyielding
surface,” This prodhbes a speed on impact of 30 mph. However,
in actual train wrecks ‘impact speeds of more than 30 mph are
not unusual, In general freight train service speeds of
60 mph are common, and when two 60 mph trains pass, going
in opposite directions, the rate of closure is 120 mph.
Anything protruding from, or falling off of, one train
and striking a cask on the other train would have a speed on
impact of 120 mph.

For this reason Southern has operating instructions
requiring shipments of irradiated fuel and radioactive vaste
to be moved at ‘specds not exceeding 35 mph, and when two

trains pass in opposite directions, one train must stop

while the other train proceeds at not more than '35 mph.
Thus the impact speed in’any accident cannot be much
greater than the 30 mph for which the casks are tested.
However, fr?myan operating standpoint it is not practical
to maintain these speed controls uriiess the shipménts are
handled in special train service.

2. A 40 inch free fall onto a steel bar 6 inches

in diameter. According to the General Electric technical
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manual mentioned above, this test is intended to simulate
the end of a railroad rail. The intent is good, because
accidents,in which cars and their f;eight impale themselves
on broken rails are not uncommon. Ordinarily we do:mot keep
separate %ecprds of such incidents, but when a broken rail
pierces a fuel tank and spills diesel fuel, the resulting
pollution problem attracts attention. Therefore I was able
to determing‘thatulast year we had six fuel spills caused
‘by tanks being punctured by broken rails. However, the

40 inch drop test-produces an impact cpeed ;f only about 10
mph, and in regular train-.service a cask of irradiatced fuel ,

elements could run.up against the end of-a broken rail at.

50 or 60.mph. A quarter mile long section of rail,’ spiked
in place throughout its length, comes close to being an
immovable object.

4 -

3. Thirty minutes in a 1,475°F fire., Fires are

not uncommon in railroad accidents, and although the tempera-
tures probably seldom cxceed 1,475°F, the duration frequently .
AN - X -
exceeds half an hour. I can recall a three month period
- ¥ f o, . - N "

during which we had three fires on, Southern that lasted

more than 24 hours.,

~

4. Immersion gn%er‘3~feeq of water for 8 hours.
If a car carrying a cask of irradiated fuel eléments should
derail on a bridge or trestle, it is quite likely that the
cask would end up under more than 3 feet of water, and
considering the weight of the cask and the difficulty of
conducting recovery operations from a bridge or a trestle
it is most. likely that the cask would not be removed from

the water within eight hours.

The tests that the casks are required to undergo

J-90-45 -



would be far'éxceeaed by the actual circumstances of many
raiircad accidonts.

Since 1965, as part of my job, I have received daily
reports of all train accidents on Southern Railway System,
Movements of special trains are very carefully monitored,
and any accident involving such a train would of course
attract immediate attention. It is my conclusion that
special trains simply do not beame involved in serious
dccidents,

Specifically, during the 5-year period 1970-1974
Southern had an average of 357 reportable accidents
(involving $750 or more damage) per year and an average
of 2,892 accidents per year that werec not reportable under
the standards set by the Federal Railroad Administration.
For 1975 the standards were changed so that accidents
involving less than §1,750 were not reportable, and during
that year Southern had 273 reportable accidents and 3,489
minor (non-reportable) accidents.

During this entire period of time Southern had only

cne acci’ent invelving a special train., On October 12, 1975
4 speciit wonv: oy flatcar carrying an unbalanced load

climbed the cfail on a‘curve and derailed at 22 miles per
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hour, doing minor damage to the track and cars; no damage

’ -

to the'lading and no injuries, Thls unusual acc1dent was,

<

caused by the hcavy, Lwhalanced load but 51nce it wa< a

¥

. -

special traln it vas under constant close survell‘ance and

could be stopped qu1cl]..

Regular frelnht trains are often more than a mlle 1ong,

so long that on curves a partlcular car w111 frequently be
out of 31ght of elther the engine or the caboose, and some-

times cars will be out of sight of both If a car should

dera11 or have some other acc1dent at such a tlme, no one

- v PR - R A

would know about the acc1dent or try to stOp the train,

r.-...~
p] et
«

until some time later. Furthermore, regular frelght tralns

frequently weigh so much that at a speed of 60 mph it

N ~< - ‘e

may take more ‘than half a mile to st0p

,,,,, - ‘ - oot - .

On the other hand spec1a1 tralns consxst of only a few

cars and are so short that every car is under constant
PR i e l * ¢

surveillance from both the englne and the caboose, Thls

combined with the slower speeds at wh1ch Spec1a1 tralns

- T
- ~ N - P

operate and the Speclal care with whlch they are hanoled

accounts’ for the fact that in my experience Speclal trains

are never involved in serious accidents and are rarely
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involved in any accidents at all, Furthermore, if a special
train should derail, the slower speed and shorter length
(lower total weight of the entire train) would enable the
crew to stop the train almostf at once, before the cars could
turn over or pile up. This would greatly si&plify checking
the cars for damage. Clearing the track would not be as
much of a problem becéuse there would not be a pile of
wreckage to clear away. ‘
The slower speed, shorter stopping distance and shorter
length of a special train also greatly reduces the likelihood
of a crossing a;cident.
The use of special trains will also give quicker, more
dependable service and quicker turn-éround time, allowing
better utilization of the special casks and cars. Although
the irradiated fuel elements would only move at a maximum
speed of 35 mpﬁ, in a special train the shipment would move
right on through from origin to destination.’ For example, it would
take a shipmentwless than 10 hours to move from the power plant

at Newport, S.C. to the reprocessing plant at Barnwell, S.cC,
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in special train service, and arrangements could be made for

the shipment to leave Newport as soon as it was loaded,

without waiting for the next outbound train. 7
On the other hand if the shipment moved in regular train

service, it would 1;ave Newport on train 85 at 6:00 p.m. - -

(which might be 23hours after the cask was loaded and

ready to move) and would arrive at Rock Hill, S.C. at 6:30.

Then it would leave Rock Hill on train 185 at 2:00 p.m. the

following day and would arrive -at Columbia, S.C. at 5:00 p.m.

The day after that it would leave Columbia at 7:00 a.m. on

train 97 and would arrive at Barnwell at 11:00 a.m. and be

interchanged to SCL. SCL's loc¢al train would pick the car

up at Barnwell at 9:00 a.m. thé ﬁexé"daf agﬂ déli@ef i; to

the reprocessing plant at 9:45 a.m. That is, ié tﬁe ;éf

left Newport at 6:00.p.m. on Moqd%y it would be scheduled

for delivery at Barnwell at:9:45b65 Thursday, in regular

3

train service.
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VERIFICATION

DISTRICT OF COLUMBLA ) ss:

HARVEY H. BRADLEY, being duly sworn, deposes
and says that he has read the foregoing statement, knows
the contents thercof, and that the same are true as

stated,

! e ' -
‘/ Gin. o ;///{l“i‘{/

HARVEY A, BRADLEY

Subscribed and sworn to before me this

24th day of May, 1976,

Ay

LAWRENCE A, HUFE {
NOTARY PURBLIC
IN AND FOR THE DISTRICT OF COLUMEIA
MY COMMISSION EXFIRLS JUNE 30, 1977
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