DD-97-22
DIRECTOR'S DECISION UNDER 10 CFR 2.200
| INTRODUCTION
By a Petition addressed to the Director, Office of Nuciear Matenial Safety and
Safeguards (NMSS), dated October 10, 1995, Maryann Wenli Ma, M.D.. Ph.D., and Bill Wenling
Zheng, M.D., Ph.D. (Dr. Ma and Dr. Zheng or Petitioners) requested that the Nuclear
Regulatory Commission (NRC) take action wi.n respect to the National Institutes of Health (NIH

or the Licensee)

Petitioners request that NRC suspend or revoke the mateniais license of NIH, NRC
License No 19-00296-10, pending resolut:on of the issues raised by the Petition, and that NRC
take other appropriate enforcement action, including the imposition of civil penalties against NIH

for willful and reckless violations of 10 CF R Part 20

As a basis for their requests, the Petitioners assert that N!H has willfully and reckiessly
committed numerous violations of 10 C F R Part 20 Broadly stated. the Petitioners assert
that as the direct and proximate result of NiH's (1) deliberate failure to control and secure
radioactive materials in violation of 10 C F R §§20 1801 and 20 1802; (2) failure to maintain an
effective bioassay program, and (3) failure to otherwise adhere to the requirements of 10 CF R.
Part 20. Dr Ma was contaminated with phosphorus-32 (P-32), resulting in both her and her
unbom fetus receiving intakes of radicactive material significantly in excess of regulatory limits,
additional NIH empicyees were aiso internally contaminated with P-32, and failure of NIH to
take proper actions to assess accurately the level of Dr Ma's internal contamination or provide
appropnate medical care and follow-up treatment A more detailed description of the concerns
raised by Petitioners appears in Section lil.. below
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By letter dated October 30. 1995, Carl J Papernielio, Director, NMSS, acknowledged
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On November 2. 1985 NRC issued a Demand for Information (EA 95-240) to NIH,
requesting that NIH iespond to the concerns raised in the Petition  On December 11, 1885,
NIH submitted its “Response to Demand for Information (EA-85-240)" John N Weinsiein,

M D PhD (Dr Weinstein), submitted a response to the Petition dated December 15, 1985

On March 25 1996 Petitioners sunplemented their Petition in a written reply to the
Licensee's December 11, 1985 “Response to Demand for Information (EA-85-240) " In their
supplemental Petition, Petitioners contend that NiH's repeated denials that it has any problem
with its security over radicactive materials suggest that the NIH radicactive matenals license
should be suspended or revoked, because the Licensee poses a threat to public health and
safety the Licensee has not respon. ed adequately to other enforcement actions, and 1s
unwilling or unable to comply with NRC requirements. On July 10, 1987 Petitioners submitted
another supplement to their Petition, requesting immediate revocation or suspension of the NiH
license on the grounds that NIH continuas in its failure to implement and maintain a program to
oversee licensed radioactive materiais sufficiently securely 10 prevent another contamination
incident of the type Dr Ma expenenced in 1995 By letter dated August 5, 1987 the
WqumWandthwﬂMMmmmnmmm
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radioactive materal since the 1995 contamination event By letter dated September 10, 1997,

NiH responded to the July 10, 1997 suppiement to the Pettiun.

. BACKGROUNU

NRC license No. 18-00296-10 i1s a broad-scope license that authcrizes possession and
use of radioactive matenial for medical diagnosis. therapy. and research in humars, as well as
non-human research and development. at facilities in Bethesda Rockvilie, Baltimore, and
Poolesvilie, Maryland The NIH main campus in Bethesda has 21 buildings housir.g nearly
3000 biomedical research laboratones Trere are more thar 800 Authorized Users and more
than 5000 supervised users of radioactive material under NIH's licensed program NiH's
Materials License No 19-00296-10. oniginally issued on December 7, 1956, was renewed on

June 16, 1997, and will expire on June 20, 2002

The internal contamination of Dr Ma was discovered by Dr Zheng (Dr Ma's husband)
guring a survey of the NIH laboratory in which they both worked, on the evening of June 29,
1995 At558 pm  Dr Zheng reported the internal contamination of his wife to the Nih
emergency number. and then to their immediate supervisor, Dr Weinstein. who was on the
premises at the tme Dr Weinstein notified the NiH Radiation Safety Bianch of Dr Ma's

contamination

Shortly after 6 00 p m an Nir{ ambulance with two emergency medical technicians
Wtothom.MMappmxnnMys‘wpm.mmmmomHRm
Safety Branch (RSB) responded to the scene Petitioners toid RSB personnel that they
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beseved Dr Mlmmmmwmmmm»amundmmbﬂmmhw:med
in a conference room refrnigerator The RSB performed surveys with portable radiation
mmmMMMrmsnmmMmm
laboratory, the adjacent hallways and corndors. and in the conference room The RSB took
smears of Dr. Ma's hands, neck and face to determine if any of the contamination was
removable and then had Dr Mamamnommwmmmmwmnm
clothing was radioactive  None of the smears, clothing, or surveys of Cr Ma showed external
contamination The RSB asked Dr Ma to submit a urine sample The sample was surveyed by
the RSB and found to contain radioactivity (later determined tc be P-32), incdicating that

Dr Ma's contamination was internal  Shortly after 8 00 p m . the NiH ambulance departed with

Dr Ma en route to Holy Cross Hospital (Holy Cross)

NIH RSB staff contacted the on-call physician from the Radiation Emergency Assistance
Center/Training Site (REAC/TS)" in Oak Ridge Tennessee. and had the REAC/TS physician
speak directly with the emergency room (ER) physician at Holy Cross The REAC/TS physician
stated that he discussed with the Holy Cross ER physician the poss:bility of administering a
phosphate solution for dilution and d splacement of the P-32. but that the ER physician chnose
not 1o follow this suggestion The REAC/TS physician also advised the ER physician of the
need 1o collect 24-hour urine samples for determination of Dr Ma's occupational radiation dose

After consultation with REAC/TS and the NIH Radiation Safety Officer (RSO), the Holy Cross

' REAC/TS s a Department of Energy rasponse asset that maintains a radiological emergency
response team consisting of physicians. nurses. health physicists and other support personnel It 1s on
24-hour call to provide first-line responders with consultative or direct medical and rzdiological assistance
at the REAC/TS tacility accident site or attending hospital
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The Petitioners did not return to work in the NIH Laboratory of Mo'scular Pharmacology
after the discovery of Dr Ma's contamination, but eventually returnea to work at other

laboratones at NiH.

On June 30 1985 NIH informed an NRC inspector on site at the time that Dr Ma had
been internally contaminated with P-32  On June 30, 1995, NRC initiated an Augmented
inspection Team (AIT) evaluation of the event and presented its preliminary findings to NIH on
August 8, 1995 During October 23-24, 1995, and November 6-10, 1995, the NRC staff
conducted two special team inspections of NiH. On December 21, 1985 NRC Inspection
Report No. 030-01786/85-203 was issued describing the results of those inspections. The AIT
issued a redacted version of its report on January 29, 1996, and. upon compietion of NRC's
investigation. issued the full, unredacted report on January 13, 1867 NRC's Office of
Investigations (Ol) began an inwvestigation on June 30, 1995 Additionally, the Federal Bureau
of Investigation began an invec’ gation, as did the Decartment of Heailth and Human Services
Office of the Inspector General. and the NiH Police Department These investigative groups
worked in cooperation with each other and shared their findings on an ongoing basis. On
January 24, 1987, NRC's Ol issued its report, “National Institutes of Health: Wrongful
Administration of P-32, Case No 1-85-023 " That report and its associated exhibits are being

publicly released concurrent with issuance of this Director's Decision
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Nmmmmdm.m%mdP-u.mmmm
-mmmorm.mmmmwwmm. in its inttial
notification to NRC on July 3, 1995 NIH indicated that its estimated ingestion for Dr. Ma was
approximately 300 mic.ocunes (WCi)or 11.1 W(W)MP-Q.’ On August 29,
1995, NIH reassessed Dr m'smmwmmmmwmbuw
rem [41 7M(m5v)].bmduponanmma500u0i (18 5 MBq), and the dose to her
fetus 1o be 3 2 rem (32 mSv). Most recently, on July 30. 1996, NIH revised its commiited
effective dose equivalent (CEDE) estimates for Dr Ma to between 4 7 and 7 C rem (47 and 70
mSv). corresponding to an intake range of between 570 2nd 840 4Ci (21 1 and 31.1 MBq) The
revised dose 10 the fetus was between 3 7 and 5 4 rem (37 and 54 mSv). Additional discussion

of NIH's dose estimates appears in Section I K  below

NRC's estimates indicate that Dr Ma ingested between 30 3 and 48 1 MBqg (820 and
1300 Ci) of P-32 Based on these values, Dr Ma's estimated internal CEDE was between 80
and 127 mSv (8.0 and 12 7 rem) The annual occupational exposure imit applicable to Dr. Ma
was however, 5 mSv (5 rem) total effective dose equivaient per 10CFR §20.1201(a)(1)(1)

The estimated dose received by Dr Ma’s fe... .vas between 51 and 81 mSv (5 1 and 8.1 rem)

NRC estimated that of the 26 other NIH employees who received P-32 contamination
from a water cooler situated in a hallway nea: the Petitioner's laboratory, including Dr. Zheng,

mmmmnotmmpamalrwnmonmm.dmdmw

’mmmdmm«wmnmmw;wmm.m
mw-mmmwummuvnnm However for those instances
mmmm-m.MMnWﬁmumm.mwnemmmm
n brackets. which 15 the usual NRC style
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and 2.5 mSv (150 and 250 millirem), in excess of the applicable dose limit of 1.0 mSv (100
millirem) for members of the public specified by 10CFR §20.1301

MCMauﬂudeﬁmmWwionM(CAu)tonmm
21,1995, and June 7, 1996, addressing various measures to be taken by NIH, such as. (1)
reduction of the possibility of further ingestion of radioactive matenal by NIH employees: (2)
determination of the full scope of the personnel contaminations at NIH, (3) further enhancement
and training of NIH staff regarding security of radicactive material (4) documentation of
corrective actions with respect to enforcement of a new NIH security policy, (5) modifications to

the surveillance plan for NIH laboratories. and (3) other specific actions for inspections for NRC

compliance *

NRC continued its onsite inspection through July 28, 1995 The AIT conducted a
technical debrief with NIH RSB management and staff on August 3, 1995, and with NIH senior
management on August 8, 1985 Further NRC inspection activities. including assessment of
radiation dose to {ne exposed individuals. and evaluation of a third-party independent dose

assessment, continued through November 15, 1695

On August 23, 1996 NRC issued a Notice of Violation (NOV) d Proposed imposition
of Civil Penalty of $2500 (EA 96-027) to NI for failure to physically secure licensed materia! or

maintain surveiliance over it to prevent unauthorized removal Other violations of NRC

* CAL 1-95-011 (July 21, 1995). CAL 1-95-011 Rev 1 (July 21, 1895). CAL 1-85-018 (October 27
1985), CAL 1.95-018, Supplement 1 (November 8, 1995), CAL 1-85-018. Supplement 2 (December 1
1995). and CAL 1-85-018, Supplement 3 (June 7. 1996)
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requirements were also cited, involving (1) workers not wearing extremity dosimetry, or
retuming dosimetry promptly each month, as required, (2) users obtaining radioactive matenals
mmwmmmmmmwmmdmmmmsmm
signature of the authorized investigator, (3) researchers performing licensed a<tivities without
first receiving the required training, and (4) failure to perform thyroid bioassay measurements of
researchers who handied gigabequerel [millicune (mCi)] quantities of volatile io“ne-125. On
May 20, 1997, NRC issued an Order Imposing Civil Monetary Penalty in the amount >f $250C

(EA 96-027), which NiH paid on June & 1997

i DISCUSSION

Petitioners assert that as the direct and proximate result of NiH's deliberate failure to
control and secure radioactive materials in violation of 10 C F R §§20.1801 and 20 1802, and
to otherwise adhere 1o the requirements of 10 C F R Part 20, Dr Ma was contaminated with
P-32, resulting in both her and her unborn fetus recening an intake of radicactive materia: .n
excess of regulatory limits In addition, Petitioners state that 26 other NIH employees. including

Dr Zheng. were also internaliy contaminated with P-32

Petitioners state that NIH has been unwilling to comply with NRC safety requirements in
accordance with 10 C F R Part 20 Specifically, Petitioners state that during the summer of
1994, NIH officials deliberately failed to lock up radioactive matenal as part of an expenment
with g liberalized policy concerning security and use of radicactive matenials, which effectively
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excused laboratc es from locking up radioactive materials, in violation of 10 C.¥ R. §20 1801
NiH req -+~ .2d a license amendment on clober 31, 1994 to es. biish and permanently
implemen: a previously subin.ed “Intenm Security olicy " anc an exarmption from the
requiremeris *.0 secure (under lock and key). or maintain constant surveillance of, licersed
radioactive materi. Is not in excess of 10 times the activity listed in Appendix C to "0 CFR.
Part 20, on a per-container basis. Petitior.ers state that the resultant breakdown in secu-ity led
to the issuance of CAL 1-©5-018, on October 27 1935, which required NiH to take namediate
steps to secure radioactive materials Petitioners state that NIH objected to complying with
security regulations, anc' did not withdraw it~ appiication for an exemption from the secuty

requirements until after the contamir.ation of Petitioners

Petitinners stat« tnat NRC's repeated discovery of unsecurea radioactive mate- .y |
of absence of secwLrity controls in several NIH laboratones indical ¢ a systz=mic faiiure of
sacurty rather than an isolated problem, and that NIH's lax control and security of radioactive
materals created an environment where acts such as the deliberate ontamination of Dr. Ma
were bound to occur. given that the means to comnuw, Jch an offe” se were readily available
Petitioners state that secu' .ty ¢ er radioactive materials usec in the Petitioners’ laboratory was
nonexistent Specificall ', the refrigerator and freezer used to store racinactive reagents were
not locked, the lab was frequently left unattended dunng non-working nours, ~nd there were no
procedures to document individuals' access to the refnigarator or freezer, or to check 1o see if

recu ds wers kep: regarding the documented use of radioactive materials in that laboratory.
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Petitioners state that despite NIH's reckiess disregard of NRC requirements. since 1986
NRChuukonr.oonforcomm.cuonagmnctN:HortMNMCanwmme(NCl)‘ for
repeaied violations of 10 C F R Part 20 regulations related to security anc control of radivactive
matenial, occupational exposure, rotification of exposure, incineration, surveys, monitonng, and

dosimetry

Contrary to the assertions in the Petition, <'nce 1986, and before the June 1985
contamination incident, NRC had taken enforcement action against N'H for vioiations of NRC
requirem~nts concerning security and c:ntrol of radioactive material® occupationai

overexposures. surveys monitoring and dosimetry © Although many of these enfc-cement

“ NIH and NCI are two d¥ferent licensees Science Applicitions International Corp holds NRC broad-
scope license for activities at the NCI-Fregerick Cancer Research and Development Center facility locatec
at Fort Dietrick in Frederick, MD (NRC License No 18-21091-01) Pror to March 19SS, the license was
held by Program Resources Incorporated (PRI) Since 1985 NRC has issued to PRI six NOVs
assouciated with either ¢ 2d severity leve! (SL) IV violations or a monetary civil penalty (1) during a
February 1995 inspection three SL IV violations were cited for inadequate surveys for F-32 personnel
contamer 1 on, failure 16 . ‘orm thyrord bioassays. and failure to perform proper package surveys, (2)
duiing a January 1983 inspection, two EL IV viola' ons were cited for failure to wipe test packages '« 1
perform t.yroid bioassays. (3) during a February 1891 in pection, one SL IV vioiation was cited for failure
to perform package surveys. (4) during a January 1989 inspection one SL IV was cited for failure to
perform survey instrument calibration (5) a $2500 Civil Penalty wa * issued on February 27, 1987, for an
SL Il violation f,om an inspection pefo.med earlier that month, and (6) 2 December 1386 inspect.on
resulted in five violations being cited for extremity overexposure, inadequate training, improper transfer
and disposal of radioactive matu: 3l and exceedance of the license possession imits

/1) The June 11-13. 1990, inspection rasulted in an NOV categorized at an SL IV, for failure to obtain
specfic user estimates of solid radwaste generation. as well as other non-cited violatior's for loss of
radicactive material that wes licensee-dentified (Report Nr 90-001). (2) The Ju'y 8-12. 1991, inspection
resulted in 21 NOV categorzed at an SL IV for failure to secure radioactive matenal (Report No. 91-001)
(3) The July <0-24. 1992, inspection identified an inadequate dose assessment for a lutetium-177
contamination incident, and resulted in an NOV characterized as an SL IV (Report No. 82-001) (4) The
January 131993 inspection resulted in an escalated eniorcement action (EA 83-008) categorized at two
SL IVS and one SL 1l for failure to survey after use of radicactive matenial, a fo' .re t. supply dosimetry
for a P-32 worker, and a P-32 contaminal.on ext.emity overexposure, respective  port No 93-001)
(5) The April and May 1994 inspection, resulted in enforcement action (EA 94-1. ' categorized as two SL
IVS for failure to secure, as well as a failure 1o survey, after using radicactive matenal (Renort No 84-
001) The sacurity violations from the April - May 1994 inspectio.  alsc 7esulted in the issuance of a CAL

(continued . )
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The requirements of 10 C F R. §§20.1801 and 20,1802 to secure and contrn! licensed
MmmmmwrmMmrMﬂw. NIH established 2
WMMQMMMMMMWMWMM
10 C F R Pait 20, Appendix C, quantities and NUREG/CR-6204, “Questions and Answers
Based on Revised 10 C F R Part 20" (January 1094) The answer 10 Question 129 indicates,
in part, that the security requirements described in 10 CF R §§20 1801 and 20.1802 will not be
enforced for quantities of radioactive material described in 10 CFR. Part 20, Appendix C,
which are exempt from labeling by 10CFR §20 1905(a). By an amendment request dated
October 31, 1894, NIH asked for permissiorn to store up to ten times Appendix C quantitites of
radicactive material per container in posted radioactive material use areas without the
requirement for direct oversight or lock and key in March 1995, NiH requested an exemption
from the requirements of 10 C FR §§20 1801 and 20.1802 to store less than Appendix C

quantities in uniocked (and unattended, refrigeralors of freezers in cormdors. NRC approved

*(_continued)

on May 5, 1964 OnJu|y12.1994.anaddmonalucumyvmhonm 1 in the loss of a package
oonmmzsuaq(mucoofodmnzs The 1994 sewvityvmu\smdmndatm
MdecmumuwmmemeonMyZ?.1m.mw;.MMMumSL

NmmNOVMnmﬂonAuguﬂm.‘lm (G)Dumgmm..ﬂw, 1994 an
wmwmnmwummm 94-001). On August 10 1604
WNMMNRCMItMMdW at NIH in May

s &owwdwmpmwumunmwmr {W0CFR Pan2,
Appendix C (1986 .1995) and NUREG-1600. “General Statemen: of Policy and Procedures for NRC
Enforcement AC._As" (July 1995). Section V!
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the NIH request in June 1985 because these quantities did not require labeling ’ In response 1o
'humd.lum1995.NlHtwdes|ocuﬂtypo!icyformdioadMMoﬂabtommm
ﬂbnudmm.ﬂalmuubombckadstmge.minamedmm.nmm.
effeciive October 26, 1995 On January 19, 1996, NIH submitted a license amendment to,
gmmw.mnWMMmeommmmmmmmu
10 C F R. §20 1905(a) to be exempted from the revised October 26, 1995, NIH + curity policy.
NRC renewed the NIH license on June 13. 1997, but did not authorize any exemptions to the

security and control requirements of 10 C F R. §§20.1801 and 20.1802

Petitioners are correct in stating that there have been security and control problems at
NIH that required amelioration. In particular, the failure to secure refngerators and freezers
used to store radioactive reagents and the failure to secure or maintain surveillance over
laboratories. formed the basis for a series of NRC enforcement actions. Several CALs were
issued to address security and control of radioactive matenal after the June 1995 contamination

of Dr. Ma® On August 23, 1996, NRC issued a NOV and Proposed imposition of Civil Penalty

’ Sme NMSS Technical Assistance Request dated June 19. 1995, from L. Camper, NRC 'Yeadquarters
to R Bellamy NRC Region |

* On July 21, 1995 CAL 1-95-011 was issued, which described the actions that NIH wouid take 1o
reduotthopowbtmoHunhermgesﬂonofmdmchvemtenﬁmdtodeﬁamnemmemumpeofme
personnel contamnations was known On July 21, 1995, CAL 1-85-011 Revision 1, was issued to clarify
certain points in the first CA.  On October 27, 1995 NRC issued CAL 1-95-018, which described the
actions that NiH would take f. owing an NRC special inspection on October 23 and 24, 1995, to further
enhance and train NIH staff regarding security of radioactive matenal On November 8, 1985, NRC 1ssued
CAL 1-85-018, Supplement 1. to further document the corrective actions that NIH took with respect to
enforcement of the new NIH secunty policy, modifications to the surveillance plan for N.ri laboratones.
and other specific actions for inspections for NRC compliance On December 1, 1995 NRC issuved CAL
1-85-018, Supplement 2, to adjust each deadiine within CAL 1-85-018 and its supplernent This
memmm.wmmmmmem,Mmmnd
that any posted room ¢~ area which contained radioactive matenals in use, radioactive waste or
radioactive matenals in unsecured storage would be required to be locked when unoccupied  On

(continued )
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of $2500 (SA 96-027) to NiIH for failure to physically secure licensed material or ™aintain
surveillance ~er it io prevent unauthorized removal. On May 20, 1897 NRC issued an Order
imposing Civil Monetasy Penalty in the amount of $2500 (EA 96-027), which NiH paid on June
6, 1997 Based on the inspections and the investigation, . “'RC staff does not conclude that
these violations were willful, contrary to the assertions of Petitioners. Moreover, although the
AIT Reyort stated that the Licensee's violations of NRC security and control requirements could
have been a contributing factor, after review of the various inspection and investigative results,
the s “C staff concludes that the violations of NRC security and controi requirements did not

contribute to the internal contamination of Dr. Ma, her fetus, or the other 26 NIH employees,

including Dr. Zheng

Since the 1995 contamirztion event at NIH. NRC performed several inspections of NiH
Additionally, over this periou, NIH performed 90 857 laboratory audits The most racent NRC
inspection report in July 1997 found that NIH has made continuing and significant progress in
improving the security and control of licensed radioactive matenial since the 1995 contamination
event For exampie, the average rate of noncomg‘iance with NRC secunty and control
requirements has declined to u 25 percent of laboratones surveyed. from an average rate of
0 57 percent since the last NRC inspection of September 1986 See NRC Inspection Rey >rt
No 030-01786/97-001 (July 28, 1997) Agditional enforcement action for security and control

violations 18 not warranted

*( . continued)
June 7, 1996, NRC ssued CAL 1-95-018, Supplement 3, to further clarify issues with regard to sezurity
and control of icensed radicactive matenal in bullding corndors and laboratory freezers at NiH



14
In view of the above Petitioners presented valid concerns regarding security and control
dwmmunu,mmmmmmmwmmma

NRC security anG control requirements was granted in part as described above.

Petitioners state that Dr Weinstein. the Senior Investigator in the Laboratory of
Molecular Pharmacology and the former supervisor of Petitioners, insisted that the Petitioners
begin working with radicactive materius before they were given radiation safety traming and, on
two occasions, directed the Petitioners to use T Weinstein's and another Authorized User's
identification number to order radioactive material before Petitioners were assigned their own
identification numbers Petitioners state that the AIT found that during the first 3 months of their
research, the Petitioners wer2 given radioactive mater:ais that had been ordered by 2
researcher who had since left NIH_ which _ ‘as not reported by the Authorized User, Dr
Weinstein. as required on NIH Form 88-1. and that in November 1994, Petitioners were using
phosphorus-33 (P-33), a low-energy beta-emitting isotope requiring whole body dosimetry (or
whole body badges) during its Lse, but that Petitioners had not been trained to use radioactive
material In addition, Petitioners state that an NRC interview of a former researcher revealed
that she had ordered radioactive materials for herself and shared them with other researchers,

although these users were not listed on NIH's Form £8-1°

* These facts do not constitute & violation of NRC regulations or the NiH license
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NIH worker training, use of identification numbers for procurement of licensed matenails
with NIH Fom™ 88-1, and dosimetry issuance and collection, were reviewed dunng the
October 23-24 and November 6-10, 1995, NRC inspections. As a result of those inspections,
NRC cited NIH for severai violations. Specifically, the Licensee was cited for allcwing users to
order radioactive materials electronically between October 3 and November 20, 1895, without
the signature of the authorized investigator This violation was cited as a SL IV (EA 96-027).
Additionally, NIH was cited for permitting the use of sulfur-35, P-32, and P-33 by two
researchers in October 1994 before providing the researchers with the training course entitied.
“Radiation Safety in the Laboratory,” on liovember 26, 1984 This violation was aiso cited as
an SL IV (EA-96-027) NIH was not cited for Petitioners’ use of P-33 without the use of whole
body dosimetry because neither the NIH License nor NRC reguiations require such dosimetry
for low-dose material See Section Il C and n 12, below. NIH was cited, however. for

violations of license requirements to use extremity dosimetry when using more than 185 MBq

(0.5 mCi) of P-32 (EA 96-027)

Accordingly, Petitioners’ request for enforcement action against NIH for violations of
dosimetry, training, and oruering radioactive matenals requirements was granted in part &

described above

Petitioners state that Dr Ma was internally contaminated. in part as a result of NiH's
failure to document Dr Ma's exposure histary at NIH, and failed to properly asress Dr. Ma's
internal radiation doses. in violation of 10 C F R 3§20 1202, 20 1204 20 1501, and 20 1502.
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Petitioners state that NIH did not routinely monito” Petitioners' exposure to radiation and
mmmmmmughuuofmapprmwmwnwymmm. Specifically, the
WWtoPmmnMyﬁMMdemmMorW.
mmmmnmdtothematmeﬁmeofor Ma's contamination, and as a result
mmnotmmdosmnmmacofor. Ma's contamination Petitioners state
that in November 1994, Petitioners were using P-33, a beta-emitting isotope requiring whole
body dosimetry during its use but Petitioners were not wearng required dosimetry, and
Petitionars had never been issued dosimetry by Dr. Weirstein although they used P-32 in

December 1994, and until March 1995

NIH was not required to routinely monitor Petitioners occupational exposure 1o
radiation. or to document their occupational exposure history 10 C F R §20 2106¢a), “Records
of Individual Monitoring Results " provides. in part, that “Each licensee shall maintain records of
doses received by all individuals for whom monitonng was required pursuant to §20 1802..."
(Emphasis added) 10 C F R 520 1502(. »rowvides that “Each licensee shali monitor
occupational exposure to radiation and shall supply and require the use of individual monitonng
devices by - (1) Adults likely (- receive, in 1 year from sources external to the body, a dose in
excess of 10 percent of the limits in §20 1201(a) " (Emphasis added) Based on NRC's review
of information maintained by NiH for the past 10 years regarding occupationa’ exposures at
NIH. it is evident that it is not likely that any NIH user of NRC-licensed radioactive materials

would exceed 10 percent of the applicable occupational standard in 10 CF R_§20.1201."

% \n addition. during 1995, 6374 individuals at NIH were ssued monitoning devices Only one
ndividual (other than Dr Ma) using NRC licensed matenals exceeded 10 percent of the applicable
mmmmmmlmwmmwmwmmmwmmasso

(continued )
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Accordingly, issuance of personnel dosimetry monitoring, although done by NIH as a prudent
measure in operating its Radiation Safety Program, was not required by 10 CF R, §20.1502.
Since monitoring of Petitioners was not required. the recording requirements of 10 CFR.
§20 2106 were not applicable to Petitioners "

Condition 29 of the NIH License required the use of extremity (wrist or finger) monitors
by occupational workers using P-32 in quantiies greater than 0.5 mCi (185 MBq), but did not
require the use of whole-body dosimetry by persons using P-32 or P-33. '” Based on a review
of the Petitioner's laboratory notebooks, it appears that Dr. Ma did not use P-32. Additionally.
Dr. Ma states that she ~Jvised her cbstetrician that she had previously been working with iow
dosage material (P-33) and. upon learning of her pregnancy, stopped handling radioactive
isotopes altogether Nonetheless. ' 4 internal documents demonstrate that NIH provided
whole body dosimetry to Petitioners on October 28, 1994 ™ Although Petitioners’ laboratory

notebooks indicate that Dr Zheng used P-32 on October 17, 1994, 11 days before receipt of a

*( _contirued)
millirem (5 $ mSv))

" In addition, Reguilatory Guide 8 34 “Monitoring Critena and Methods to Calculate Occupational
Radiation Doses” addresses the applicability of the dose recording requirements when monitonng s not
required Regulatory Guide £ 34 paragraph 1 4 states that “While the results of required monitoning are
subject to the dose recording requirements of §20 2106, the results of monitonng provided when not
required by §20 1502 are not subject to the dose recording requirements ”

7 License Condition 29 requires conduct of the NiH program in accordance with the NIH license
application dated July 28, 1986 Attachment 10-D of the July 28, 1986, application states that persons
using or in lose proxim ty to persons using gamma emitters, P-32. or radiation-producing machines
* should wear body filn. badges * This is a recommendation, not a requirement, regarding whole-body
dosimetry for only P-32 P-33 usage does not require any dosimetry in addition, Attachment 10-D states
that the * license requires extremity monitors for P-32 >0 5 mCi " See p 35

' NIH "Response to Apparent Violations in Inspection Report Nos 030-01786/95-002 (Redacted)
and 030-01786/95-203" (May 23, 1996), Exhibit AIT-AV2-1
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whole body dosimeter. this was not a violation of NIH License Condition 28 Moreover,
mmwmmhmmthm185MBq(05mCi)ofP~32.Mworenot
required to wear extremity dosimetry. Additionally. since the monitoring r2quired by License
Condition 29 is not required pursuant to 10 CF R. §10.1502, the results of that mon:toring
would not be subject to NRC dose recording requirements. contrary to the Petitioners’

assertion. Seen. 11, supra

NRC conducted two special team inspections on October 23-24, 1995, arid Novembe:
6-10. 1995 in which NIH personnel dosimetry issuance and collection were evaluated
Although review of exposure records di 'ng this inspection indicated that occupational doses to
individuals from exposure to icensed matenals were well below NRC limits, NIH was cited for

one SL IV violation involving the failure to 1ssue. wear, and return, individual monitoring devices

(EA 96-027)

Accordingly. Petitioners’ request for enforcement action against NIH for violations of

monitoiing and dosimetry requirements was granted, in pan. as described above.

D inventory control of radicactive matenals

Petitioners assert that NiH exercised poor inventory control of radioactive materiais
Specifically, if NIH had accurately monitored the use and disposal of racioactive matenals,
particularly P-32, it might be possible to a ertain who had ordered, but not used, the requisite
amounts of P-32 within the timeframe of Petitioners’ contamination, and possibly assist law

enforcement officials to ascertain who contaminated Petitioners  Petitioners relied on the
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findings of the AIT that (1) the accuracy of inventory records is questionable because
researchers only estimate the amount of matenal removed from each vial, radioactive decay is
rarely accounted for, and if the vial is not emptied (because the expiration date has passed),
the users do not check the balance before disposal. and (2) the computerized inventory system
NIH used to replace Form 88-1 does not comply with the NIH license because the electronic
document does not include the signature of the Authorized User. and has no mechanism to
reasonably verify that an Authorized User had placed an order for radioactive matenals and had

received those materna's

NIH places ultimate responsibility for the proper use of radioactive maternial on the
Authorized User who orders the matenal Authorized Users are permitted by NIH policy to
order and share radioactive material with other users, and a Supervised User may work under
more than one Authorized User If an Authorized User wishes to transfer responsibility for
material ordered under her/his authorization. an NiH 88-1 form must be completed transferring
responsibility to another Authorized User The RSO stated that routine laboratory audits

include checks to see who s using radioactive matenal and that unauthorized use is deait with

severely

NIH License Condition 29 makes Authorized Users responsible for maintaining a record
of the receipt, use, and disposal of radicactive materials under their authorization by use of
Form NIH-88-16, "Isotope Receipt, Utilization, and Disposal Record” or equivalent. in addition,
the RSO, in a memorandum dated October 3, 1995 reminded Authorized Users that transfers
among other Authonzed Users must be documented by compietion of the same form and
submittal of the form to the RSB before the transter During NRC inspections conducted
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October 23-24 and November 6-10, 1985 the inspectors were informed, dunng discussions
with Authorized Users and RSB staff that each shipment of radioactive matenal delivered has
normally been accompanied by Form NIH 88-1  Authorized Users stated that they knew that
they were required to keep records of the material currently on hand after loss by decay or
disposal of matenal, and all those interviewed used the Form NIH 88-1. The inspectors did not

identify any instances in which the inventory was not being kept current.

Regarding the Petitioner's concern about the accuracy of inventory records, NIH has
recognized a need to review its ra.:oactive matenal accountability portion of the Radiation
Safety Program Accordingly. the NIH RSO directed a compiete and thorough physical
inventory for radioactive materials during the latter half of 1996 ™ As of June 23, 1987, this
inventory was completed. and now serves as the baseline for an on-line, real-time tracking of all
radioactive matenials within the RSB's centralized database system Each Authorized User
receives a complete inventory of his/ner maternials from the centraliced database each month
and is requested by the RSB to adjust records consistent with his/her use and aisposal of

radicactive materais

For the NIH Authorized User to track the use of individual tems of NRC-licensed
matenals, a8 new computer-generated inventory and disposal form was developed and is
currently in use at Nitd  This system permits Authorized Users to make changes in users, if
required, and 10 report disposal and other inventory changes to RSB for update in the
centralized database This system not present before 1996, substantially enhances NiH's

' See letter from M. Gottesman_ NIM_ to R Blough, NRC Region |, dated June 23, 1987
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accountability for radicactive matenal Increase: WMWMWMNIHMOI
mmwmandummrodbyNRCm 'lobeapmom-dm-romtomeuseof

WMMMuWOdW.

Initial use of the computerized inventory system, however, involved violation of NRC
requirements  NiH License Condition 29 requires that the radiation safety identification number
and name of all persons who will use the radioactive matenal, the name and signature of the
Authorized User, be entered on form NIH 88-1  Between October 3 and November 20, 1995,
however, the licensee allowed users 10 order radioactive materiais electronically, without the
signature of the Authorized User. In addition. an NIH 88-1, submitted for order and use of
radioactive materials recetved on September 9, 1994, diJ not include the radiation safety
dentification number and name of all persons who would use the radioactive matenal NIH was

cited for these irregularties as an SL IV vioiation (EA 96-027)

Accerdingly, Petitioners: equest for enforcement action against NIH for poor inventory

control of radioactive materiais was granted in pan as described above

"memzsmumoor\ductomelHprognmmaocorﬁmwimmemmume
WMJWZ!. 1986 M106dMJuw28,1906.wmoﬂmun.mpm.Mm
WcoduwmvmtommmnSMorgmamaoonWFormmHo&t“Roqueﬂm
m.umwummmmm."wmwmmmmmn
reieased to the investigator Formmuww-w,prokummmrnmawzs.1906.
apphication menw1m.mmmmmmmwmmmot
ummwwmmmw.mmdmamam.mu
mdnm.dmmqu.uenWonmm
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respond in @ timely manner to the contamination event, resulting in Dr. Ma's transport to Holy
Cross riospital more than 3 hours after discovery of her contamination. Petitioners state that
after Radiation Safety Branch (RSB) officials confirmed Dr. Ma's contamination, they took 1
w»mm:mowtoummnmm.mnsaommnwmmmm
room and refrigerator, and that RSB officials directed Dr Ma to provide a urine sample, which

confirmed that her contamination was internal

Dr Zheng reported the internal contamination of Dr. Ma to the NIH emergency number
at approximately 5 58 p m , shortly after discovery of her contamination The first NIH
personnel (two emergency medical technicians) responded immediately and arnved on the
scene with an ambulance at approximately 6 00 p m. Dr Zheng also notified Petitioners’
immediate supervisor, Dr Weinstein, who was on the premises at the time Dr Weinstein, the
Authorized User contacted the RSB at 6 00 pm and notified the hief of the Radiation Safety
Operations Section about the contamination incident. In addition, the NIH Fire Depawment
irdependently notified the Deputy RSO, ai approximately the same time, of a possible
radic.:~tive material contamination event involving an “injection of radioactive matenai.” (The
Deputy RSO is at the top of the emergency call list for response to incidents involving
radioactive materials) The Deputy RSO advised the RSO of the report at approximately 6:00
p.m. and contacted the NIH Occupationai Medical Service (OMS) for information on the

incident.
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At approximately 6:15pm the first of two responding RSB heaith physicists was
noﬁﬁodbymRSmelMaucondhemphysiaﬁwuonthoptmmthﬂnksa
wcwmm:mmmmimmmmemn The two responding
Rssmmmmmmupmunasmmmmmm(m”mwmm
mmqundion)andrupondodtoBmaT Both health physicists met
mDopuyRSOmunRSBpambtatBuildingn.andemdMDtMam
being transported to OMS at Building 10. The health physicists responded directly t0 OMS and
were advised by the physician on duty that Dr Ma was still in Building 37 The health physicists

then responded to the fifth floor of Building 37, arriving at app™" vimately 640 p.m.

To determine if Dr Ma's contamination was external or internal and to identify the
source of the contamination, the RSB took several measures The emergency medical
technicians and the RSB both evaluated Dr Ma's ~ondition and guestioned Petitioners about
the source of her contamination The RSB 1o sk smears of Dr Ma's hands, neck, and face to
determine if any of the contamination was removable and then had Dr. Ma change out of her
clothes into clean scrubs to see if her clothing was radioactive None of the smears, surveys,
or clothes of Dr Ma showec external contamination. ™ The RSB asked Dr Ma to ¢ bmit a urine
sample at approximately 7.00 p.m The sample was surveyed by the RSB and found to contain
radioactivity, indicating that the contamination was internal. The RSB he..th physicists
performed surveys with portable radiation instruments to determine whether radioactive

contamination was present in the laboratory. adjacent hallways and corridors, and in the

s Because Dr Ma's clothing was not contaminated, there was no need for her to shower in order 10
rersove external contamination PemonorsnumonMRsatoonmmbushM\o
Wor mmmmmemammmm
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conference room. Shortly after 8:00 p.m., NiH transported Dr. Ma to Holy Cross Hospital,
where Dr Ma arrived at approximately 820 p m. Holy Cross was selected over Suburban

W.Mmmuchdow.mmsmurbanﬂmpuldidmmwemm

department.

Based on the inspections and the investigation, NRC staff concludes that NIH personnel
responded properly and in a timely fashion to th2 incident. The actions taken by NIH to
determine whether Dr Ma was ex:ernally or internally contaminated and to identify the source
of her contamination are time-consuming steps that must be taken during event response to
ensure that the spread of 1. sactive contamination is prevented, especially when the event
involves the transfer of personnel off the licensee’s site and into a hospital setting. Moreover,
because there were no signs of a life-threatening condition or immediate danger to Dr Ma,
which would have made immediate transport necessary. the Licensee s attention to these

measures was eminently reasonable before transport of Dr. Ma to the hospital

F. Defects v NIH emergency response to Dr. Ma's contamination

Petitioners state that NIH's emergency response to Dr Ma's contamination was
defective in that NIH gave inappropriate and inadequate information and advice to Dr. Ma
regarding her leve! of contamination, and failed to advise Dr. Ma concerning precautions to
prevent spreading that contamination Specifically. Petitioners state that one of the two RSB
health physicists who responded to the event errorieously told Petitioners. before Dr Ma's
transport to Holy Cross Hospital and before any analysis concerning the extent of Dr. Me's

contamination, that the exposure Dr. Ma received was well within the allowable imits, that there
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mmrilktohu.M.Mhnwundoem.mmmpuwdtobempmbbmpom
to Dr Ma's fetus. Additionally. Petitioners state that no one warned Dr. Ma about the possibility
dmnﬁnuammdwmmhm.umor.mutom
mwwmmdhermuamzundvmm. As a result, Dr. Ma

contaminated her car and apartment.

The Petitioners ar-oomact‘msutmgtha'atmeumommmRSBstaﬁrupondodto
the event. there was no way (within the first few minutes) to determine if the. radiation exposure
that Dr. Ma received was within NRC regulatory limits, or if the dose received was harmful
indeed, the only thing that could be determined at that ime was whether or not the radioactive

contamination was internal or external_ which the RSB staff did effectively

There are no NRC requirements concerning advice by licensees to their employees
duning emergencies concerning the possibility of further contamination of the empioyee s home
and belongings As occupational radiation safety workers at NiH, the Petitioners were required
to. and did, complete formal radiation safety training on November 28 1984 As part of that
training, personnel protective roce jures were described to limit the exposures from both
external and internal sources of radiation in addition, as part of their required daily radiation
surveys, the Petitioners were aware of the potential hazards associated with contamination and
nduoowvcmmmlmtfmrcontrolandthenoodtowohtcmdromovcmymaed
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Onummmor.mmmtmmmmmmp-sz.mRSBMm
NIH and the hospital staff at Holy Cross informed Dr Zheng that Dr. Ma's biood and unne were
contaminated. mmnuyzmnsammmmmn'mmm
Dr Ma had indicated that she had vomited in it earlier that moming RSB staff found
mmmwsmmmwmmmmmm“
immediately RSBMOBOOWMMPQW‘WMWM
were cleaned up or physically removed matenal for radioactive decay. Effective
communications during emergencies are difficult, at best, and might have been improved by
reminding Dr. Ma of the potential for not only her excreta being contaminated. but aiso any
other bodily fluids released as well  However, the failure to fully advise Dr Ma of the potantial

spread of contamination via body fluids was no! a violation of any NRC requirement

Petitioners also state that the NIH response to Dr Ma's contamination was defective
because RSB officials failed to secure the area. thus providing an opportunity for NiH personne!
to tamper with or contaminate evidence '~ In fact, before departing the scene of the event on
June 29 1995 NIH RSB personnel locked the conference room and marked it with security
tape The NiH RSE aiso asked Jr Weiristein to secure the iaboratory. which he did by locking
it Cn June 30, 1995 the MiH RSB changed the locks to the conference room, and again

locked the laboratory and then secured it with police tape Based on a review of the evidence.

7 petitioners assert that this provided Dr Weinstein with an opportunity to “find" a coffee cup with a
WW.MW.MRSBMMMMMMMWM
same area eariier. and that. on his own initiative, Dr Weinsten put the items in a plastic bag and moved
the ftems into his lab and locknd the door In fact. two NIH employees had seen the coffee cup and
mmnmmmm°mwawmmammum
Addtionally, the NIH RSB directed Dr Weinstein 10 put these items aside for the NiH RSB's later
examination and to secure the laboratory
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mcmmmmookaumwmbbmommtoumunmmmm

the event.

Petitioners state that in violation of 10 C F R. §20.201(b) and an October 14, 1982,
mmeleHtoomphometoﬂlumﬂnmponamdnaﬂymmSM
promptly of spills of radicactive materials when there is personnel contamination, NIH failed to
conduct surveys reasonably necessary under the circumstances surrounding discovery of
Dr Ma's contamination on June 28, 1995, and thus failed to detect P-32 contamination of a

water cooler until July 14, 1995 which caused an additional 26 people, including Dr. Zheng, to

become internally contaminated

NRC stated in its AIT report of January 13. 1997, that because NIH did not survey the
waier cooler in the cornidor near Petitioners' laboratory until July 14, 1997, 26 other individuals
(besides Dr Ma) were internaliy contaminated with P-32 by dninking water from the cooler.
After review of all the evidence. however, the staff concludes that. although it would have iec to
a more desirabie outcome to have identified the contaminated water cooler earlier, under the
circumstances. NIH conducted all reasonably necessary surveys When NIH safety response
personnel were called to the scene, Dr Ma and Dr. Zheng insisted that Dr. Ma had been
contaminated by food that she had stored in the conference room refrigerator. Dr. Ma and
Dr MMtﬂdRSBWMMMdeMMWMWtOM
with them  immediately after the event, Dr Ma and Dr Zheng denied that they drank any liquid

from Building 37, and stated that they brought all liquids from home In the days after the
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incident, Dr. Zheng denied drinking water from the water cooler Nonetheless, NIH sought to
determine if other individuals also had been internally contaminated. After specimens provided
by other Nir{ employees on July 13, 1995 demonstrated their internal contamination with P-32,
and in an attempt to identify a common source of contamination, NIH surveyed the water
coolers and coffee stations on the fifth floor of Building 37 on July 14, 1995, and identified
contamination in a water cooler located in ‘he hallway. Only later did Drs. Ma and Zheng tell
the NIH RSB that they had drunk from tf e contaminated water cooler Finally, although NRC's
AIT inspection arrived at NIH on Jurie 30, 1995, one day after the discovery of Dr Ma's
contamination. NRC staff did not consider the possibility that Dr Ma might have been

contaminated by using a water cooler or suggest surveying water coolers.

Accordingly. the NRC staff concludes that under the circumstances. NIH did not fail t
conduct reasonably necessary surveys after discovery of Dr Ma's cc stamination in violation of

10CF R §20 1501(b) ™

H. Procedures for coliection of samples in contamination events

Petitioners state that before Dr Ma's internal contamination, NIH failed to have a
procedure in place to provide clear instructions to Dr. Ma about sampie collection Petitioners
note that John Glenn, Ph D (Dr Glenn), Chief, Radiation Protection and Health Effects Branch,

Office of Nuriear Regulatory Research, NRC, stated ai the December 19, 1995 Commissioner

* At the time of the incident, 10 C F R §20 1501(a) required licensees to perform surveys that are
reasonable under the circumstances On January 1, 1983 10 C F R §20.201, with a similar requirement.
became extant
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s

mmmmmcwmdmwmmmmmmlmwmdm.

The events and transcript from the December 18, 1895 Commigsioner briefing on The
Genenc implications of Recent Events Involving ingestion of Radioactive Material at Research
FM:W.MWWNIHNTNMWWdTM
(MIT) Incident investigation Team (IIT) events in that both licensees jost information about earty
excretion of P-32 because clear instructions had not been provided to the exposed individual
about how to collect samples Anhoughthereisaconsuderabieamountofgumﬂcemme
scientific literature available on the management of contaminated persons. NRC staff
getermined that it would be beneficial to provide guidance to licensees on the levels of intake
that should be considered for medicai evaluation. the available methods to reduce the
committed dose resulting from an intake as weli as guidance for the collection of samples for
analysis Consequently. NRC staff has completed its evaiuation of current regulatory guidance
on the collection of samples for analysis. as well as the analysis of intakes, and will revise the

existing regulatory guidance to licensees

Accordingly, the Petitioners' request for NRC action to ensure adequate procedures and

instructions to exposed persons for sample collection is granted as described above.

" Dr M'smmmmmmummmmwmmmmm
after the NIH event mmmanmm.ummmmmm\sm
provided to Dr Ma and that no information was lost See Section 11l K (2)



Dr Ma to drink a lot of water. MWMHRSBMMW!OWWMM
awtogdaoorndmmmtionofMamoumdnder Mamw;mpbd
1o interfere with RSB personnel efforts to guestion and counsel Dr Ma about the biological
effects of radicactive matenals and her contamination, tried to answer questions asked of

Dr. Ma by RSB personnel. and attempted to LUSUP RSB functions by conducting a survey of the

NIH conference room where Dr Ma had stored her food

Based on the inspections and the investigation. NRC concludes that Dr Weinstein did
not interfere with the reascnable and necessary NIH radiation safety personnei measures in
response 10 the contamnation event delay Dr Ma's transport to the hospital, of usurp of
attempt to usurp RSB functions  Both Dr Weinstein and Dr. Zheng provided assistance to NIH
RSB personne! in counting smears taken from Dr Ma by RSB personnel Dr Weinstein
reasonably asked Dr Ma to drink liguids (Dr Weinstein recalled that the NIH RSB
recommended over the phone that Dr Ma drink hiquids o stay hydrated ) The Holy Cross
Hospital ER physician and the NIH RSO agreed that intravenous hydration of Dr Ma was
advisable Pettioners state that Holy Cross Hospital ssued instructions to Dr. Ma on her
discharge to maintain good hydration Additionally, the RSB directed Dr Ma to provide a urine

wnpb'ofvnmodi“lumy. ameuunneoosuryfotthcmﬂ Rsatommmmhoomwy

nospital mmmmeﬂQMPanm‘wmot wenstoiﬂarguod
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mﬂwmwmwmmmmmwmm Ma NIH RSB

w.mmor,m.muwmmmm Dr Weinstein was not the only

non-RSB person to survey the conference room DrZhonotoidleHcoWMhehad
mmmmmmmmmmwmu. That colleague and a
mwmwmmmwmmmmmmd
the RSB. Dr Wemstemwenttosumytheeonferenoeroommnhirdandafouﬂh'.olwue

had already begun surveying the room

Petitioners state that NIH personnel gave conflicting and harmful directions to Holy
Cross ER personne! which delayed Dr Ma's treatment. that NiH provided inadequate medical
treatment of Dr Ma, which was completely ineffective to reduce her contamination, and that the
only effort NiH made to hasten the removal of the ingested radioactivity was to give Dr Ma
intravenous infusions of fluid at Holy Cross Hospital Petitioners state that the Holy Cross ER
Physician's attempt 10 consult with REAC/TS in Oak Ridge, Tennessee was frustrated becaus:
tne Holy Cross Hospital teiefax machine was unable to receive information from REAC/TS
Petitioners beheve that Dr MashouldhwebeengwenphosphltOorﬂ!yumebWeredsodium
salt. calcium intravenously, and parathyroid intramuscularly, but was only given intravenous
infusions of fi..d (hydration therapy). based on directions by NIH penonnd.whid\rewnodin

no discernible enhancement of P-32 elimination
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mmmmw.mm'spfemumor Ma's treatment points up
WMnNMWWNWMM.MNM
that Dr mmmwmmmenmmm«pmwm.m
Weinstein, and Dr m'smMammmﬂ(OB-GYN) “demonstrate {s] that the
eamwwmnm.mmor w.mh;todMWdDr.Mlhr

Petitioners state that NiH provided inadequate medical care to and follow-up on Dr. Ma
Specifically, NIH had no plan in place to ensure that one single person was in charge of
directing and coordinating a contaminated employee's medical care and follow-up No one from
NIH met with Dr Ma to discuss her contamination levels and what if any, medical treatment
might decrease her contamrnation levels, except for a copy of the earty NiH contractor. Qak
Ridge Institute for Science and Education (ORISE) intake caiculation of 9.8 MBq (265 .Ci),
given to Dr Ma in July 1995 by the NiH RSO The NIH OMS failed to provide any medical care
or follow-up treatment to remove the ingested radioactivity Petitioners state that Dr Stansbury
of OMS examined Dr Ma on June 30, 1995 and that no services were provided by OMS after
that date. exceot to request blood work results Petitioners state that although Dr Matr
Dr Stansbury of her severe lower thoracic pain, Dr Stansbury attributed the pain to Dr Ma's

pregnancy and recommended no follow-up other than for Or Ma to sew her OB-GYN

Petitioners state that on August 4, 1995.MymitodOMSandnpmodthltDr Ma was
mmmmmmmwmm,mmu Ma was agan
referred to her OB-GYN Petitioners state that on August 8, 1985, Dr. Ma again reported to

ousmmwwwcmmmmmmmm”a.mmmmmm
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or intervention was suggested. ARattheendoUulwaS.nomfroleHmstod
additional urine samples from Dr Ma. only blood samples. Dr Ma states that subseqguent tests
revealed that the cause of Dr. Mu‘smmxmmawmm

mﬂymmwwmmm:n”

mﬂmwmwmmwmmm Ma's
contamination preserited a life-threatening condition or immediate danger to Dr. Ma and her
fetus and whether har contamination was external or internal, before transporting Dr Matoa
hospital for treatment. See Section Il E . supra NIH aiso contacted the on-call phys:Zian from
REAC/TS and put the REAC/TS physician in direct contact with the ER physician at Holy Cross
Hospital, thus making expert advice available to Holy Cross Hospital and expediting Dr Ma's
treatment by Holy Cross Hospital The ER physician decided not to follow the recommendation
of the REAC/TS physician to administer a phosphate solution for dilution and displacement of
the P-32 because of Dr Ma's pregnancy After consultation with both the REAC/TS physician
and the NiH RSO, the ER physician ordered intravenous infusions of fiuids (hydration) in order
to dilute Dr Ma's internal contamination. as was his prerogative Addnionally, based on the
inspections and the investiga on. NRC cannot conclude that Dr. Weinstein influenced or
interfered with the Holy Cross ER physician’s treatment decision regarding Dr Ma's
contamination Before he arrived at Holy Cross at approximately 11:15 pm, Dr Weinstein was
aware that the NIH RSB recommended that Dr Ma *push” fluids in order to maintain hydration.
See Section Il |, supra Thothydrat’sonordemdloer. Ma was started around 800 p.m.,

long before Dr wﬂnmmamvedﬂﬂo'yCmsorspokMomERphyﬂam.

'mmpmmbypmnmrammmmunm
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Moreover, based on the medical information made available by Petitioners to NRC's

WM.NNRCMMN:WW:WWW Ma were not related

MWWbmdP-BZ" The intakes in these cases were
approximately 15 to 30 times greater than Dr. Ma's intake of 820 to 1300 .Ci of P-32. The
mmmwmmsymmomm“nmmmwmm.
an expected response to exposure to relatively hugh radiation doses. Blood count depressions,
with no symptoms, were observed in the other two cases NRC's Medical Consultant
concluded that Dr Ma's white blood cell count, white biood cell differential count, and her
plateiet count were all within r.ormal limits, and that minor abnormalities in Dr Ma's
hematological profile. which did not include blood count depression, were consistent with typical
plasma volume expansion during pregnancy Additionally. radiation intakes sufficiently large to
cause nausea and vomiting are accompanied by a depress.on Of ablation of the bone Marrow,
which was not indicated by Dr Ma's laboratory data Finally. expenence with intakes of P-32
much larger than Dr Ma's intake, both accidental and as part of medical treatment. in which
P-32 is frequently injected intravenously in doses 7 1o 15 times great than Dr Ma's intake, has
not been observec to produce “linical symptoms Accordingly. the NRC concludes that any
symptoms Dr Ma may have expenenced, such as nausea and yomiting # resulted from

causes other than her ingestion of P-32

» Biood. Vol 61, No 4 (1983), pp 746-750. Schweizensche Medizinische Wochenschr t
(Journal Suisse de medecine) Vol 124 No 42, pp 1848-51 (October 22. 1994) and Amer can Journal of
Medics: Sciences. Vol 254 No 4 pp 45163 {October 1967) See also “Ingestion of P-22 at
Massachusetts Institute of Technology. Cambnadge. Massachusetts, identificd on Augusi 19, 1995°
NUREG-1535 (December 1985)

2 Dr m‘swwmmswwumwwdp-u An NIH technician
observed Dr m*m;‘mmnnnmmxmwmmmnmwmm
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NRCWmdemywquWedtoduemmmwumondemmdmmiw
meﬂmmmumm.mmmmmm
w.mwmmtoexmmmwmmmc See, for
example, 10 C.F R. §§19.13, 20,1204, 20.1501, 20.1502, 20.2106, 20.2107, 20.2202, 20.2203,
20 2205, and 20 2206. NRC requirements, however, impose no additional obligations upon
Wtommmmbuowwmindmdmboxpoudmndbawwmm
for the purpose of removing radioactive contamination or ameliorating the medical effects of

contamination

In view of the above. to the extent that Petitioners are dissatisfied with the medical
treatment proviced to Dr Ma by Holy Cross Hospital. or with any medical care provided by NIH
to Dr Ma apart from dose assessment, dose recordkeaping. or notification and reporting of Dr

Ma's dose, Petitioners' remedies if any, do not e with NRC

K Estimates of internal contamination of Dr, Ma and her fetus

Petitioners state that NIH failed to take proper actions to accurately assess, and °~ 2
result, greatly underestimated Dr Ma's internal contaminatic.i, that NIH failed to consider all the
relevant data in assessing Dr Ma's internal contamination, demonstrating that NIH is not able
or wiliing to impartially evaluate its worker's radiation exposure levels when exposures are in
excess of Federal limits, and that NiH lied to Dr. Ma, to Federal regulators and to the public,
about the magnitude of t exposure and the likely harm to Dr Ma and her fetus Specifically,

tha Petitioners state the f llowing
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NIH failed to take suttable and timely measurements from Dr Ma to accurately calculate
her occupational dose, in vioiation of 10 CF R §201204(a) NIH shouid have taken a
full Z&-hour urine sample following detection of Dr. Ma's contamination. Over the first
mmnwwnmcdbmduspm“mpbsmmvod.mmmm
entire urinary excretion over a 24-hour period as recommended by NUREG/CR-4884,
“Interpretation of Bicassay Measurements.” (1987) Additionally, NIH should have
continued 24-hour urine collections and analysis until the activity level of the sampies no
ionger yielded useful results instead. the NiH dose evaluation was based solely on
samples collected during the first month following the intake.
NIH incorrectly suggests that Dr Ma is responsibie for NiH's nadequate unne analysis
because she returned a weekend's collection of urine in one carboy (a container), rather
than three. and failed tc follow through with continuing unne collection r.espite urging by
NIH personnel Dr Ma did everything requested of her by NiH until t became evident
that NIH had little interest in her heaith or in providing her medical care NiH OMS and
RSB officials asked Dr Ma to coliect all of her urne over the weekend following her
contamination Dr Ma returned a weekends' urne collection in one carboy rather than
three because two of the three wide-mouthed containers provided by RSB officials were
defective and leaked Dr Ma was asked 10 bring in urine samples for the couple of
weeks following her contamination  Dr Ma collected her urine voluntarily until the end of
July 1995, and submitted urine samples through July 27. 1995 Dr Ma stopped
providing samples because she .4 not receive any assistance or information from NiH
NRC estimated a significantly greater dose than did NIH, using the same information

available to NIH.



37
Petween June 29, 1995, and July 27, 1995, Holy Cross prc “ded NIH with twenty-five
urine samples coliected by Dr Ma
Based on a whole body scan performed ty NIk on June 30, 1985, Dr Jorge
Carrasquilio, Acting Chief, Nuclear Medicine Department, NIH. estimated that Dr. Ma
had still retained a total of 862 .Ci (31.9 MBq) of P-32 on that date.
NIH's preliminary estimate of Dr Ma's ingestion of P-32 on July 2, 1995 was
approximately 300 »Ci (11.1 MBq), which was not basec on a 24-hour sampling of
standard systemic excreta data as recor smended by NUREG/CR-4884 and the National
Council on Radiation Protection and Measurements (NCRP) Re port No. 87, “Use of
Bicassay Procec Jres for Assessment of Internal Radionuclide Jeposition” (1887}
Additic. © -+ ths initi « dose estimate re2d entirely ~n an-.ysis of urine samples and
was not confirmed throurh analysis of fecal samples. which ied to significant
understatement of Dr Ma's internal contar . yation.
The July 5. 1985 NIH estimate of Dr Ma's iri' 1ke was 265 .Ci (8 8 MBq) of P-32 and
was not based on the total velume Dr M2 excreted, but was pased un a sample.  When
the NIH RSO provided Dr Ma with & copy of the ORISE estimate, he toi Dr. Ma that
the NIH estimate was "more cr less the same *
By letter dated July 28, 1985, Mr. Zoon advised NRC's Region | Office that eva'uation of
the total in"ake of Dr Ma was continuing and could result in an estimated intake
potentiz‘ly exceeding the 10 C F R Part 20, Appendix B Annual Limit on intake (AL!) for
P-32 of 600 .Ci (22.2 MBq)
At NRC's request. NIH asked its first consuitant. ORISE, to confirm isotopic analyses
performed by the NIH RSB with four of the first 15 uni specimens taxen on Jum 28

and 30, 1205 and with three urine sampies and one biood sample. None of the
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samples was ta’ - - from a full 24 *our period and NIH failed to take any fecal sarvles.
The August 15, 1995, revisad - stima'e of Dr. Ma's intake performed by ORISE for NiH
was between 740 and 82C 4L. {27.4 and 30.3 MBq), resulting in an effective dose.
equivalent to Dr. Ma of between o.c #/.S 6 4 rem (58 and 67 mSv), ano to her fetus a
dose of between 4 6 and 5 1 rem (46 and 51 mSv).
On Aug'sst 29, 1995, NIH transmitted to NRC the “final" NIH assessment of Dr. Ma's
effective dose equivalent as 4 17 rem (41.7 mSv), based upon an estimated intake of
500 .Ci (185 MBa), and of the dose to her fetus as 3.2 rem (32 mSy) This ana'ysis
was not conducted in accordance with draft ANSI N13.30. “Performance Criteria for
Bioassay’ (1989) NIH also failed to continue the collection and analysis of excreta to
ensure that Dr Ma's excretion of P-32 followed the mathematical model NIH had used
to predict ner initial dose, and NiH failed to account for the effect of hydration therapy
when i _dally evaluating the urine data. NIH's use of the “weighted least squares fit"
method to assign its final dose is unacceptable because act.’” - xcre*nn does not follow
the anticipated model
NRC's estimate of Dr Ma's intake was between 30 3 anda 48 1 MBq (820 and 1300 .Ci)
and of her internal committed effective dose equivalent (CEDE) was between 80 and
127 mSy (8 0 and 12 7 rem) Aithough both NRC and Petitioners’ consuitant excluded
data from the first 2 days of urine collection as unreliable, NIH relied on that data
primarily
The Pet sners consultant estimated that Dr Ma ingested 1000 »Ci (37 MBq) of P-32
corresponding to a CEDE of 9 2 rem (82 mSv), and that her fetus received « dose f
between 3 and & 4 rem (30 and 64 mSv), based on an analysis of eleven urine

specimens collected from Dr. Ma between June 29 and August 23, 1985



39
Despite the inhe-ent imitations in analysis based on excreta data and some differences
in the assumptions used 10 ev- .‘atemmqestedactivitymdmdmiondosimm.mﬁml
estimates obtained by NIM, the Petitioners’, and NRC are reascnably close Sec Tabie, infra
Accordingly, the Petiticners concerns that NIH did not accurately assess Dr. Ma's sose and the

dose 1o her fetus are unsubstantiated.

FINAL ESTIMATES OF RADIATION DOSE TO DR. MA AND HER FETUS

Organization Liate Dr. Ma's Dose Estimate | Dr. Ma's Fetal Dose Esu
(rem) (mSv) _ (rem) (mSv)
NiH 7/96 47-70 47-70 {§ 37-54 37 -54
NRC 12/95 80-127 80 - 127 51-81 51 - 81
Petitioners  Consultant 10/85 92 92 30-C4 30 - 64

(1) Petitioners Estmaltes
Petitioners retained the services of David A Dooley, Ph s, a Certified Health Physicist

with expertise in internal dose assessment. to perform an assessment of the radiation dose and
its effects upon Dr. Ma arid her fetus. Based upon radioanalysis conducted by TMA/Norcal
Laboratory, of 11 urine specimens collected by Dr Ma between June 29 and August 23, 1985,
Dr Dooley estimated that Dr Ma received an exposure of 9 2 rem (92 mSv) and that her fetus
received an exposure of 3 0 and 6.4 rem (30 and 64 mSv). Although Dr. Ma continued to

submit urine samples to Dr Dooley until Ociober 4, 1995, analysis of those samples did not
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result in revision of Dr { ooley'’s estimates. * Dr. Dooieyewmatodm.mu!the!’-:iz

times that of an unexposed child "*

(2) NIH Estimates
NIH perfc.-med or assessment of Dr Ma's intake of P-32, the resultant radiaiion

exposure received L ; Dr Ma, and the radiation exposure received by her fetus based on urnne

specimens collected by Dr Ma

On June 29. 1985, the NIH RSB gave instructions to collect all of Dr. Ma's urine to
Dr Ma. to the paramedics who transferred her to the hospital, and to the Holy Cross ER
physician The Licensee aiso contacted radiation emergency medical professionals via
telephone at REAC/TS and arranged for the REAC/T S physician to speak directly with the Holy
Cross Hospital ER physician, to assist with the evaluation of Dr Ma's P-32 intake and the
radiation dose to Dr Ma and to her fetus Given the apparent level of P-32 internal
contamination, Dr Ma's pregn. 1cy, and the ER physician's lack of expenence in dealin~ with
radioactive matenal internal contamination events, this was an eminently reasonable measure
The REZ C/TS physic.an. who also happened 10 pe an OB/GYN. believed that medical
intervention = the hospital would not have been very effective in inhibiting phosphorus

absorption from the gastro-intestinal tract because, by the time Dr. Ma had amved &. -,

2 gee Letter dated April 16, 1996, from Judith A Wolfer, Esq . to Cynthia Jones, NRC

% gpe Letter from Dr David Dooley, dated April 15, 1996 to Debra C ~tz, Esq
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totally absorbed over this time penod NREACHSMMMMNERW!O
mu.mmwzmmmmrwmdp-szm.'” The Holy
Cross ER physician recalled that the NiH RSO requested that all of Dr. Ma's unne was 1o be
M.mmmwvwm.mmmdmmmmmmm
container every 24-hours In addition. Dr Weinstein suggested to the ER physician that each
urine void. at least during hospitalization. be saved separately. so that more time points would
be available for 1. seling in determining the radiation exposure He also suggested that the
same could be accomplished by saving 3 small sample from each void (and recording the
volume collected), separate from the continuing 24-hour coliection Dr Weinstein believed that

either procedure. ii followec would result in the availability of more information and no loss of

urine

The Holy Cross ER physician decided to develop his own method for collection of urine,
and instructed his nurses that each time Dr Ma voided the amount would be measured, 8
small sample of each void wo. d be maintained separately, and the rest would be put into one
large container The instructions given by the Holy Cross ER physician to Dr. Ma for collection
of urine did not differ signfficantly from the recommendation of the REAC/TS physician, or of
Dr Weinstein, and were appropriate for proper assessment of Dr Ma's intake and exposure, as

well as tha! of her fetus Holy Cross Hospital instructed Dr Ma to collect urine on a 24-hour

'wmnonmesomno.uo.nacrrs‘wummva. 1985 to Shawn W
NiH. and memorandum from Ronald £ Goans. Ph D M D . dated July 17, 1995, to Dr Re* ant
Ricks, REAC/TS



42
basis. wrunDr.ManpomdtoRSBonJumao. 1995,shebr0tmwumecolbdcﬁsmoe

Mdecw.mdwamwctodtommuecoMNMonaumm.

NIH states that when Drs. MadehenonpomdtomRsafoffououupm “1:00
am. on June 30, 1995, they brought with them Dr. Ma's urine, in tubes and a conta. , and
wtoRSBMMwaaumeumcdbdodmmMmdmw, Later
that day, when Dr Ma complained of back pain. she was escorted, at RSB's recommendation.
1o the NIH OMS where she was examined by a phy“.cian, and additional unne and blood
samples were taken for radioanalysis. The results of the blood samples were within the
expected range for a woman in her 17th week of pregnancy Dr Ma returned for a gamma
camera scan at 500p ™ at the NIH Clinical Center. and at that time was provided three
carboys by RSB for the upconing weekend and was advised to coliect all her urine over the
weekend using one carboy for each day NIH states that on Monday. July 3. 1995, Dr. Ma
returned only one carboy full of urine. stating to> RSB staff that it was the urine from the evening

of June 30 to July 1, 1995

Based on NIH's preli.anary notification, NRC issued PNO-1-95-025, “Internal
Contamination of Researcher.” on July 3. 1995 which stated that NIH had indicated that 2
32-year old female. who was i1 her fourth month of pregnancy. had received an estimated

ingestion of approximately *° 1 MBq (300 «Ci) of p-32%
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smoqwuumm.mnmwwmor.ua.mmwwmmpﬂy
NRC':NTMMMmmnmanmwaﬂmpmm.aw\ﬁmodbym
MympummdforNRbeONSE. and by NRC's F.egion | Laboratory. The penodic

On August 29, 1985, based upon additional urine analysis, NIH performed another
assessment ¢ Dr Ma's exposure NIH calculated Dr Ma's effective dose equivalent to be 417
rem (41 7 mSv). based upon an estimated intake of 500 .Ci (18 5§ MBg). and the dose to Dr
Ma's fetus to be rem (32 mSv). This reassessment was based on a total of 26 unne

samples obtained from Holy Cross ' 1ospital and Dr. Ma,

In 1996. NIH contracted with Skrabie Enterprises, Inc_, 10 perform a reassessment of all
available urine data, as well as an evaluation of creatinine levels in the urine sampies in order to
confirm sample validity This consultant suggested modification of the standard model
parameters for the short-ierm retention compartmer” . . 1d use of creatinire normalized data to
improve the fit of the estimate 1o the sam, @ data These suggestions accounted for the
varying time penods of sample coliection Based upon this reassess nent, NIH revised its
estimate of Dr Ma's CEDE to between 47 and 7.0 rem (47 and 70 MSv), corresponding to an
intake range of between 570 and 840 .Ci (21 1 and 31 1 MBq) The revised dose to the fetus
mwunmdtobowwean37an654rem(37md54m8v) Also on July 30, 1896, NiH
RSB staff delvered its revised estimates entitied. “Report of 1935 Radiation Dose. NRC

| icense 18-00296-10. “ te Dr Ma at NIH, whachwmmmzedmodomdmibodm and
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result in @ health impact."”’

WMNMJWMRM'MNlHMMmMHNMd
hydration therapy. NIH's gpoﬂdiuwuummofor. Ma's 1995 occupational radiation dose
states that NIH's Consultant was not only awareofthelargevanaﬁoncxhibnedbythebioauy
data as a resuit of hydration therapy. but a~counted for these differences by using a modffied
piokinetic model and creatinine-normalized urine data 1o account for the large varances in the
biocassay data Moreover, the last NIH estimates are reasonably close to those of NRC and the
Petitioners Accordingly, the effects of hydration therapy upon the NIH dose estimates appear

to raise no cause for concern

As to the Petitioners concerns that NIH's use of the weighted least squares fit method
was unacceptable because actual excretion does not foliow the anticipated models. NRC's
second consuitant. Lawrence Livermore National Laboratory (LLNL), performed an independent
assessment of the NIH data to determine if diffierences in the dose estimates may have been
due 1o the use of the different ..iternal dose assessment codes. When the first two data values
were remcved from the NIH data set. the unweighted least squares intake assessment using
the CINDY code was 30 MBg (810 »Ci) Intake assessments from CINDY using the LLNL
treated data set ranged from 20 7 to 40 7 MBq (560 to 1100 4Ci). This range of results is also
consistent with the ORISE intake estimates of between 22 9 and 30 .3 MBq (620 and 820 uCi)

These results indicate that differences in corrrcting for 24-hour excretion aiso do not

”s..munmwummmumasoammy 30. 1996, to Dr Ma
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petween NIH's August 26 1995, estimate and NRC's estimate were mainly due to differences

in data handhng. mmmmmmmmmmwummmmam

After the surveys and bioassays of persons who had access to the contaminated
conference room, NIH determined that 26 individuals, including Dr Zheng and in addition 10
Dr Ma, were positive for P-32 contamination All of the 21 individuai. ~ho were occupational
workers as defined by 10 C F R §20 1003 received radiation exposures of less than 10 percent
of NRC's annual occupational exposure limit of 50 mSv (5 rem) specifiec by 10 CFR
§20 1201(a)(1)(1) Ofthe five individuals who were members of the public, as defined by
10 C F R §20 1003, one individual received a gose In excess of NRC's anual limit of 1 mSv
(0 1 rem) for members of the public specified by 10CFR §20 1301(a)(1). This individua!'s

dose was estimated 10 be between 1.5 and 2 5§ mSv (150 and 250 millirem]

Petitioners are correct in stating that the July 3, 1985, prelimingcy NIH estimates for
Dr Ma and her fetus intake were not based upon full and complete data NRC requires
licensees to notify NRC within 24 hours of any event wnich may have caused, or threatens 10
cause, an individual 10 receive a 0ose exceeding S0 mSv (5 rem;j. 10 CFR §20.2202(b)(1)(i)
Once information is reported 10 NRC. NRC issues a preliminary notification in accordance with
NRC Inspection Manual Chapter 1120, Sections 1120-07 and 1120-08 These notffications

promptly provide infcrmation to the Commissioners. as weil as other NRC and Agreement State



-

46
mmmmmmuodsmsﬂuyconmum.mwww
have, high public interest Mnoﬁﬁm.hm.mndmdtowmmeﬁnd

estimates

MMuum’mmmmlewawmmm
collecting and analyzing fecal samples. NRC-approved models and methods nrovides
guidance for the use of either urine or fecal samples See "Interpretation of Bioassay
Measurements NUREG/CR-4884 (1987) Based on descriptions in the International
Commissior on Radiological Protection Publicat.on 30. the biokinetic mode! for phosphorus
predicts that about 80 percent of the ingested phosphorus 1§ absorbed from the gastrointestinal
tract and enters the blood stream From there. 15 percent is assumed to go directly to
excretion through urine and feces with a half-life of 0 5 day. 15 percent goes to intracellular
fluids, 40 percent is incorporated into soft issue and 30 percent IS incorporated into the
skeleton The 15 percent that goes to early excretion 1s considered to enter directly into the
kidney/bladder compartmen:, from which it is eliminated within @ 4-hour retention time
Because the route of Dr Ma's intake was via ingestion, and because there is little excretion of
P.32 from the systemic compartment into the feces NIH's use of uninary excretion data and

decision not to use fecal excretion data was entirely appropnate

Although NIH did not follow ANSI N13 30, they were not required to do so. Not only

was this guidance issued as a draft for public comment at the time of the event, but NRC had
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were not based upon full and complete data. in hindsight, the August 29, 1995, report of NIH
Mndhwobnnmmncodu‘ﬂnd' assessments of dose. As NRC's LLNL evaluation
points out, documented intakes of P-32 demonstrate an increase in urinary output of radiation
over the first few days after intake Since the concentration of phosphorus in the systemic
compartments of the body 18 reflected in the unine, 1S reasonable to conclude that urine
activity may establish an equilibrium within a few days after the intake. Therefore. the eary NIH
dose assessments during the first month after the incident tended o underestimate the dose
pecause of the nature of phosphorus biokinetics and the limited usefuiness of internationally-
accepted models derived pnmartly for standard-setting It s understandatie however, that an
internal dosimetrist may have a strong desire to maintain and use the first few days of bioassay
samples Continued use of these early excretion values also provides more consistency with
early dose estimates, since these early values have more statistical weight However, at long
times after an intake (e 2010 30 days for P-32), an evaluation of the entire set of data must
be performed relative to the projected values It is dunng this time that a reevaluat:on should
be made regarding the vahdity. usability and statistical weight of the early imes after nake

NIH's last set of sonsultants. as well as the NRC's and Petitioners consultants, had the

'msmn.ao.'pmmcwmmm.'mm“.mmum
wmw1m.wmmwmmy1m NRC has not yet endorsed it for icensee

mmmmwsum
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(3) NRC Estimales
oatse,umu-mmmuwtwmc.mmmmwmw

was exposed to, and of the radiation exposure received by her fetus. One of the maior
differences between the early estimates of the Licensee and NRC was Nir's use of the annual
limit on intake (ALI) that was based on Reference Man (70 kilograms (kg)], versus NRC's use of
an ALl based on Reference Womar (57 kg) NRC requires licensees 1o calculate doses 10
individuals in accordance with ALls that are based on Reference Man See 10 CF R Part 20,
Appendix B, notes 10 Table 1. “Occupational * Because NRC's understanding was that Dr. Ma
weighed approximately 53 kg. the model 10 calculate the AL! that more appropnately
represented the circumstances of Dr Ma's contamination was Reference Woman, and

conseguently all NRC dose estimates were based upon hat model!

Because of the differences in the results of the assessments performed by the | se-see
(dated August 26 1695) and by NRC's scientific consultant to the AIT. ORISE (dated August 9
1995). NRC contracted with a third party, LLNL 10 independently review the assessments

serformed by the Licensee. and by ORISE, for NRC

Based on the work of its consultants. NRCutlmatesMDr.mmeetween
30.3“68.1”&:(820;«1130‘ Ci)dP-az.mumoumaP-BZMdemzzzuaq

(mua)mdmwﬁu ¢ LSFR PaﬂZO.AppoMilB.TathCd\mn1. Based
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on these values, NRC estimates that Dr. Ma's internal CEDE was between 80 and 127 mSv
(8.0 and 12.7 rem). The estimated rad‘atich exposure received by Dr. Ma's fetus was hetween
51 and 81 mSv (5.1 and 8.1 rem) A more detailed discussion of NRC's dose assessment can

be found in the AIT final report of Junuary 13, 1997

mcmmmmmmmtwmwwmmmm
safety significance of the exposures {0 Dr Ma and her fetus, summarized in his final report
dated September 4 1996 Based on NRC's estimated exposures to Dr. Ma and her fetus,
NRC's medical consultant concluded that no deterministic or stochastic effects to Dr Ma, and
no deterministic effects to her fetus are expected. In regard to potential stochastic
consequences tc the fetus, although the/e is moderate incertainty in the data used for cancer
risk estimation as a result of in utero radiation exposure, in this case, an excess risk of 0.33% is
estimated (for comparative purposes. the natural risk of childhood cancers is about 0.1%)
Thus the proLability that the exposed fetus wili not develop a radiation-induced childhood
cancer is 99 67% (range 99 60 to 99 74%). It is unknown whether this nsk estimate should be
reduced because of the low dose and low dose-rate associated with this internal exposure

from P-32

NRC performed a review of both the NiH AIT and the MIT iIT contamination events in
order (o determine if NRC guidance to licensees regarding instructions for collection of excreta
and analysis of fetal dose based upon maternal uptake is adequate As a result of this review
the staff issued additional guidance to icenses on analysis of fetal doses, NUREG/CR-5631.

Rev 2 “Contribution of Maternal Burdens to Prenatal Radiation Doses * (May 30, 1996)
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One of NRC's ¢xientific consuliants reviewed and confirmed the NIH estimates of dose
mwmzemwmmammummmm. NRC concluded
Mmmmmcmnmmmmcwmwdmzamm.

including Dr. Zheng, who were internally contaminated with P-32.

Petitioners state that NIH personnel gave conflicting and harmful directions to Holy

Cross ER personnel, which interfered with efforts to properly assess Dr. Ma's contaminatior.
Specifically, the NIH RSO directed the ER physician at Holy Cross to coilect the total volume of
urine for a 24-hour period, whereas Dr Weinstein instructed the ER physician to aliquot a small
part of the samples already taken and to discontinue efforts to collect urine over a 24-hour
penod, in conflict with NUREG/CR-4884, "Interpretation of the Bioassay Measurements” (1987)
Fetitioners also state that the Holy Cross ER physician did not know whose instructions to
fallow and so developed a compromise plan, and when Dr Ma was released from Holy Cross,

no instructions were given to h: - to collect her urine at any interval

NRC concludes that the NIH RSB gave appropnate instructions, in view of the limited
NRC guidance available to icensees at (ne time of this event regarding urine collection, see
Section Il H_, supra, to Dr Ma, to the paramedics who wransferred her to the hospital on June
29 1995 and to the Holy Cross ER physician for urine collection. Additionally, the three
methods for collection of Dr Ma‘suﬂmrecommendodtothoERphyudanbymeREACfTS

physician, the NIH RSO, and Dr Wmndmnmnotwmﬁam!ymm”chw\ofot
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wﬂmmmmmm given by the Holy Cross ER physician 10 Dr. Ma for collection of
mmmpﬂ“forpropernmsmrnofor Ma‘sinukoandexponum.nwdl as that

of her fetus. See Section K (2), supra. Accordingly, NRC staff cannot conclude that Dr. Ma

Petitioners state that in violation of 10CF R §19.13(d). NiH deliberately failed to notify
Dr Ma of her estimated radiation exposure level at the same time such notification was
provided 10 NRC Specifically, the only NIH notification provided to Dr Ma was a copy of the
August 1995 ORISE report estimating her contamination at 265 LCi (9 8 MBa), despite NRC
direction to NIH to make r tifications required by 10 CFR §1913(@) As a resuit, before
NRC's actions 10 estimate her intake, Dr Ma had to learn of her exposure jevels from indirect

sources and consulted with an independent health physicist at great personal cost

NRC notified NiH by letter dated December 1, 1995, fron. Thomas T Martin, Regional
Director for Region |, and by letter dated January 29, 1996, from Charles W_Hehl, Director,
NRC Region |, Division of Nuciear iMatenal Safety. that NIH was required to make notifications
pursuant to 10 CFR §1913(d) regarding the estimated radiation exposure of Dr Ma and her
fetus. The December 1. 1995 letter notified NiH that Dr. Ma received a dose in excess of the
apphcable occupational regulatory imits, 10 C F R §20 1201(a)(1)(1). specifically that NRC
estimates her internal CEDE was between 80 and 127 mSv (8.0 and 12 7 rem) and that NRC
estimates the radiation exposure received by Dr. Ma's fetus was between 51 and 81 mSv

(§v1anda1nm).
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ByWandhcsimuedmodMay 15 1997, counsel for petitioners notffied NRC that
Nth-dmmdiudoumeﬂoror Ma and her fetus. andpm‘ooumlprovidod
awpytoNRCo'leﬂmmorandumdatodJulyao. 1998.Wmmommd.abmm.
mmdowmomismssodtoov Ma, Petmonon‘comwmmor.mnwﬂ

Mmmmumammanunmmmmmdmmmm

the accident

NIH revised its original dose estimates after engaging an indeperdent expert on internal
dose asse  ent and bioassay interpretation 10 perform an analysis of the dose to Dr Ma and
her fetus. NIH'S independent consultant completed s analysis and prepared a2 report to NIH
dated March 4. 1996 NIH provided s memorandum dated July 30, 1996 summaning
Dr Ma's 1985 revised radiation dose estimates for her and her fetus, 10 NRC at its request, on
April 4, 1997, by facsimile Based on the NIH consultant's report, NIH revisad its dose
estimates 10 3@ CEDE of between 4 7 and 7 0 rem (47 and 70 mSv) to Dr Ma, corresponding to
an intake range of between 570 and 840 .Ci (21 1 and 31 1 MBq) and @ dose of between 3.7

and 54 rem (37 and 54 mSv) to Dr Ma's fetus

NRC regulations at 10 CF R §19.13(d) require that NIH provide Dr. Ma with a report ¢
her exposure data at a time not later than NIH's transmittal to NRC of NiH's report on Dr. Ma's
exposure NIH denies that it never provided Dr Ma with the revised dose estimates NiH
states that ts Area Health Physicist hand-delivered the July 30, 1966, memorandum to Dr. Ma
on July 30, 1996 The Area Health Physicist states that at that time. she explained the contents

o?momor.ndumtobothor Ma and Dr Zheng, asked if they had any questions, and
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identified NIH personnei to contact if Petitioners had any questions. The Area Health Physicist

mmmwnnenmopemdrudmmi' v presence *

Accordingly, NiH did violate 10CFR. §20 2203(a)(2)(i), because NIH did not submit a
mwmmcmwmnmummdmwmmm Ma in excess
of the limits for adults in 10 C F R §20.1201. A Notice of Violation is being issued concurrently
with the issuance of this Director's Decision. However. NiH did inform Dr. Ma of its revised
dose estimates on July 30, 1996 n accordance with 10 CF R §19 13(d). Accordingly

Petitioners' request for enforcement action for violation of 10 CF R §19 13(d) is denied ¥

NWWMMWM

Petitioners state that. in violation of 10 CF R §20 1208, their supervisor, Dr Weinste:n,
coerced Dr Ma 1 not submit @ written declaration of pregnancy to the NiH RSB, even though it
was her clear desire to receive maximum protection for her fetus from exposure to radiation and
radioactive materials and thus Dr Weinstein constructively dermied Dr iia her night to receive
protection for her fetus from ionizing radiation in excess of 0.5 rem (5 mSv) Petitioners state
that between June 18 and June 23, 1995, Dr Weinstein withheid the NIH form used to file a

declaration of pregnancy. and insisted that if Dr Ma filled out the declaration form. it would

® See letter dated August 15, 1997 from Robert A Zoon. Radiation Safety Officer, NiH, to Cart J
Papenello, NRC. and attached “Memorandum” dated August 14, 1997, from Beth Reed. NiH Area Health
Physicist, to Robert A Zoon

% Athough ther is a dispute as to whether in fact NIK notfied Dr Ma of its revised dose estimates.
Dr Mlmhhauwudmmnmdmﬂmmnmmmonﬂm
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“cause trouble for the lab " Petitioners also state that Dr Weinstein disagreed with the steps

Wbymtommmndm“powmofor Ma during her pregnancy.

uamm.mmmmm&mmmamm
Mwmammcammmmmmmcmd
Wgom).md\wouldhawmmmﬁammmﬁcmdmm«ddem, Dr.
Wmmtoworktmmy. andoveuponodofmoralmksbdomm
contamination incident. repeatedly requested Petiioners 10 terminate Or Ma's precnancy
Based on the several inspections and the investigation. NRC concludes that the evidence does
not substantiate Petitioners' assertions that Dr Weinstein uiged Petitioners to work tirelessly.
requested Petitioners to terminate Dr Ma's pregnancy.” and was in a hurry 1o patent the

results of Petitioners' research * or that the research would have had significant scientfic and

commercial value *

¥ in addition 1o the lack of evidence corroborating this assertion, there are significant inconsistencies
in Dr Ma's account of how she iearned of the alleged reque.t in the Petition Dr Ma stated that in the
evening. after returning from a meeting with Dr Weinstein at NiH, Dr Zheng informed Dr Ma that
Dr Weinstein had made the alieged reques! earlier that day Dr Ma however told investigators that she
learned of the alleged reques! dunng a meeting at NiH with Dr Zheng and Dr Weinsten, a week after
Dr Weinstein made the alleged request to Dr Zheng. and that Dr Zheng had not told Dr Ma of the
reques!

¥ \n addition 1o the lack of evidence to corroborate this assertion, made contradictory
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Rased on the inspeciions and investigation, NRC concludes that the evioence does not
substantiate Petitioners’ assertions that Dr. Weinstein, with coercion or otherwise prevented or
tried to prevent Dr. Ma from declaring, or interfered with Dr. Ma's declaration of, her pregnancy
in writing > or that Dr. WobjactodtoorWMmymWorm
bymwmmmcxpownofor Ma's fetus to radiation. Additionally, Petitioners both
wmwnmmsmmmumw'mmgmmwze. 1964 That
training covered NIH procedures on written declarations of pregnancy for occupational workers
and instructions for pregnant employees as to how to obtain the NIH form used to submit a3
written declaration of pregnancy Although not required to do so. Dr Weinstein obtained the
NIH form for Petitioners and provided it to Petitioners on June 23, 1895 Dr. Ma, however, did
not request the form, nor did she submit the formal declaration of her pregnancy to the NiH
RSB. as provided in the materials covered in her training in view of the above, Dr. Ma's failcre
to submit a written declaration of pregnancy was voluntary Accordingly. the 5-mSv (0.5-rem)
occupational exposure imit specified by 10 C F R §20 1208(a) for the fetus of a declarad

pregnant 'vorker was not applicatie 10 Dr Ma

Based on the above, Petitioners’ request for enforcement action against NIH for violation

of 10 C F R §20 1208 is ¢ nied

™ Moreover, the investigation produced evidence that Dr Ma was not eager to declare her pregnancy.
Dr mwmmnwmmzmmmwmmwmmm
retuctant to inform Dr wawm.ummmmmwmm
expenments involving radiation



Based on the i .spections and the investigation, NRC concludes that Dr. Ma and 26 NIH
employees were deliberately contaminated with P-32  Dr Ma's expusure and the exposure of
one of the 26 employees contaminated by the water cooler v/ere beyond regulatory limits. in
violation of 10 C F R §§20 1201 anc' 201301, respectively. Neither the: mear.s of administering
P-32 to Dr. Ma,® nor the person(s) responsible for the contamination of Dr. Ma™ and of the
water cooler, which was the source of contamination to the 26 NIH employees, howover, was
definitively identified In the absence of any evidence to the contrary, NRC presumes that the
violations were caused by an employee(s) of NiH and that the material belonged to NiH. As
explained above, NRC aiso concludes that the contamination of Dr Ma and of the water cooler
was not a result of the Licensee's viclations of NRC requirements for security and control of
radioactive material See Section !ll A “Violations of NRC requirements for security and
contro! of licensed matenial”, supra Normally. the exposures beyond regulatory limits in this

case would be subject 1o significant enforcement action However, under the circumstances of

* petitioners assert that Dr Ma was contaminated at NiH on the evening of June 28 when she ate
food that she had stored in an NIH conference room refnigerator the previous evening Dr Ma's
contamination was discovered at approximately 6 00 p m on June 28 The evidence indicates that Dr Ma
was not contaminated by food she had stored in the NiH corference room refngerator  in the even:. ; of
June 29, the NiH RSB found no ragioactive contamination of the conference room refngerator, the
contents of the refngerator, Dr Ma's desk, the table at which Dr Ma ate. the trash cans or containe’s or
tables in the halls near Petitioners' lab. the lab or Dr Weinstein's office. On June 30, the microwave used
by Dr Ma to heat her food at NiH_ and the plastic containers and the utensils used by Dr. Ma to eat the
food she brought to NiH_ were surveyed and no contamination was found Additionally, the evidence
indicates that the P-32 contamination of the carpet in front of the conference room refnigerator occurred
sometime after 5 00 pm on June 28 The AIT report states in the chronology that the NiH RSB initial
estimated time of ingestion was noon on June 29 1995 However after re. ~w of the physical evidence
and radiation surveys. NiH ised 1100 am, June 28, 1985, as the most © ‘e intial ingestion time NIH
also used this inttial ingestion time for the other 26 contaminated NiH inc involved NRC aiso used
this initial ime of ingestion in its dose estimates

* The investigation produced no evidence to corroborate Petioners’ assertions that Dr Weinsten had
suggested 10 several people either that Petitioners already had a child in China. or that Petitioners
deliberately contaminated themselves in order to terminate Dr Ma's pregnancy
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this case. the Commission has decided to exercise its enforcement discretion and not initiate
formal enforcement action against NIH for these violations  Discretion is being exercised
mmuwmummmmm.mummmmumm
Mam-wymmmwmmnuuofmmmmm,mnmmm
WMMmmﬂowmempbymmumeymmm

matenal as was done in this case

Accordingly, enforcement action against NIH, in addition to that already taken in the
NOV and Proposed Imposition of Civil Penalty $2500 (EA 96-027) and the Order Imposing Civil
Penalty $2500 (EA 96-027). is not warranted in this case for the occupational exposure of
Dr Ma beyond regulatory limits. the exposure of the member of the public beyond reguiatory

limits or the contamination of the water cooler *’

IVV. CONCLUSIONS

The following requests ~ Petitioners are granted in part as described above for
enforcement action against NiH for violations of NRC security and control requirements and for
violation of NRC requirements related to radiation safety training, ordering radioactive matenais.
inventory control of radicactive materials, monitonng. and the issuance, use. and coliection of
dosimetry Petitioners’ request for NRC action 1o ensure adequate procedures and instructions

to exposed persons for sample collection is granted as described above The following

¥ See letter from Ashoi C Thadani, Acting Deputy Executive Director for Regulatory Effectiveness. to
Michae! M Gottesman M D Deputy Director for Intramural Research. NIH. dated September 17, 1987
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mdpmwmmmmwmnmew. for the exposure of
m‘mwmm.mmwdm Ma's fetus. and for the contamination of
the water cooler; regarding notification to Dr Ma of her level of contamination; regarding Dr.
m'smdmm;mmmmdwmu.ua'smm.
and for the failure to accurately caiculate Dr Ma's occupational radiation dose. Finally.

m‘mtowspondormohthomﬂmudem‘

A copy of this Decision will be filed with the Secretary of the Commussion for
Commission review in accordance with 10 C F R §2 206(c) of the Commission's regulations
As provided by this regulation the Decision wiil constitute the final action of the Commission 25

days after issuance unless the Commission. on its own motion. institutes a review of the

Decision within that time

:.k‘kt' / 5 ‘Ll (’Z

Carl J P':peneuo. Director

Office of Nuclear Matenal Safety and
Safeguards

This | day of September 1997
Rockville. Maryland



