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I.

INTRODUCTION

By a Petition addressed to the Director, Office of Nuclear Material 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 with respect to the National Institutes of Health (NIH
or the Licensee).

Petitioners request that NRC suspend or revoke the materials license of NIH, NRC
License No. 19-00296-10, pending resolution 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 C.F.R. Part 20.

As a basis for their requests, the Petitioners assert that NIH has willfully and recklessly
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 C.F.R.
Part 20; Dr. Ma was contaminated with phosphorus-32 (P-32), resulting in both her and her
unborn fetus receiving intakes of radioactive material significantly in excess of regulatory limits,
additional NIH employees were also 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
appropriate medical care and follow-up treatment. A more detailed description of the concerns
raised by Petitioners appears in Section Ill., below.
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By letter dated October 30, 1995, Carl J. Paperiello, Director, NMSS, acknowledged
receipt of the Petition and denied Petitioners' request for immediate suspension or revocation of
the NIH license because, although certain weaknesses had been identified in the 1995
inspections of NIH, these weaknesses were not sufficiently widespread or egregious as to
warrant suspension or revocation of the license.

On November 2, 1995, NRC issued a Demand for Information (EA 95-240) to NIH,
requesting that NIH respond to the concerns raised in the Petition. On December 11, 1995,
NIH submitted its "Response to Demand for Information (EA-95-240)." John N. Weinstein,
M.D., Ph.D. (Dr. Weinstein), submitted a response to the Petition dated December 15, 1995.

On March 25, 1996, Petitioners supplemented their Petition in a written reply to the
Licensee's December 11, 1995, "Response to Demand for Information (EA-95-240)." In their
supplemental Petition, Petitioners contend that NIH's repeated denials that it has any problem
with its security over radioactive materials suggest that the NIH radioactive materials license
should be suspended or revoked, because the Licensee poses a threat to public health and
safety, the Licensee has not responded adequately to other enforcement actions, and is
unwilling or unable to comply with NRC requirements. On July 10, 1997, Petitioners submitted
another supplement to their Petition, requesting immediate revocation or suspension of the NIH
license on the-grounds that NIH continues in its failure to implement and maintain a program to
oversee licensed radioactive materials sufficiently securely to prevent another contamination
incident of the type Dr. Ma experienced in 1995. By letter dated August 5, 1997, the
supplemental Petition was acknowledged and the request for immediate action was denied
because NIH has made continuing progress in improving the security and control of licensed

I.
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radioactive material since the 1995 contamination event. By letter dated September 10, 1997,
NIH responded to the July 10, 1997, supplement to the Petition.

II. BACKGROUND
NRC license No. 19-00296-10 is a broad-scope license that authorizes possession and
use of radioactive material for medical diagnosis, therapy, and research in humans, as well as
*

non-human research and development, at facilities in Bethesda, Rockville, Baltimore, and
Poolesville, Maryland. The NIH main campus in Bethesda has 21 buildings housing nearly
3000 biomedical research laboratories. There are more than 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, originally issued on December 7, 1956, was renewed on
June 16, 1997, and will expire on June 30, 2002.

The internal contamination of Dr. Ma was discovered by Dr. Zheng (Dr. Ma's husband)
during a survey of the NIH laboratory in which they both worked, on the evening of June 29,
1995. At 5:58 p.m., 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 time. Dr. Weinstein notified the NIH Radiation Safety Branch of Dr. Ma's
contamination.

Shortly after 6:00 p.m., an NIH ambulance with two emergency medical technicians
responded to the scene, and at approximately 6:40 p.m., two personnel from the NIH Radiation
Safety Branch (RSB) responded to the scene. Petitioners told RSB personnel that they
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believed Dr. Ma had been internally contaminated as a result of eating leftovers she had stored
in a conference room refrigerator. The RSB performed surveys with portable radiation
detection instruments to determine whether radioactive contamination was present in the
laboratory, the adjacent hallways and corridors, 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. Ma change out of her clothes into clean scrubs to see if her
clothing was radioactive. None of the smears, clothing, or surveys of Dr. 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 to be P-32), indicating 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 possibility of administering a
phosphate solution for dilution and displacement of the P-32, but that the ER physician choose
not to follow this suggestion. The REAC/TS physician also advised the ER physician of the
need to collect 24-hour urine samples for determination of Dr. Ma's occupational radiation dose.
After consultatign with REAC/TS and the NIH Radiation Safety Officer (RSO), the Holy Cross

REAC/TS is a Department of Energy response asset that maintains a radiological emergency
response team consisting of physicians, nurses, health physicists and other support personnel. It is on
24-hour call to provide first-line responders with consultative or direct medical and radiological assistance
at the REAC/TS facility, accident site, or attending hospital.
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ER physician ordered intravenous infusions of fluids (hydration) in order to dilute Dr. Ma's
internal contamination.

The Petitioners did not return to work in the NIH Laboratory of Molecular Pharmacology
after the discovery of Dr. Ma's contamination, but eventually returned to work at other
laboratories at NIH.

On June 30, 1995, 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, 1995, NRC Inspection
Report No. 030-01786/95-203 was issued describing the results of those inspections. The AIT
issued a redacted version of its report on January 29, 1996, and, upon completion of NRC's
investigation, issued the full, unredacted report on January 13, 1997. NRC's Office of

O

Investigations (01) began an investigation on June 30, 1995. Additionally, the Federal Bureau
of Investigation began an investigation, as did the Department of Health 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, 1997, NRC's 01 issued its report, "National Institutes of Health: Wrongful
Administration of P-32, Case No. 1-95-033." That report and its associated exhibits are being
publicly released concurrent with issuance of this Director's Decision.
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NIH performed an assessment of Dr. Ma's intake of P-32, the resultant radiation
exposure received by Dr. Ma, and the radiation exposure received by her fetus. In its initial
notification to NRC on July 3, 1995, NIH indicated that its estimated ingestion for Dr. Ma was
approximately 300 microcuries (pCi) or 11.1 megabequerel (MBq) of P-32.2 On August 29,
1995, NIH reassessed Dr. Ma's dose and calculated her effective dose equivalent to be 4.17
rem [41.7 millisievert (mSv)], based upon an intake of 500 1 Ci (18.5 MBq), and the dose to her
fetus to be 3.2 rem (32 mSv). Most recently, on July 30, 1996, NIH revised its committed
effective dose equivalent (CEDE) estimates for Dr. Ma to between 4.7 and 7.0 rem (47 and 70
mSv), corresponding to an intake range of between 570 and 840,bCi (21.1 and 31.1 MBq). The
revised dose to the fetus was between 3.7 and 5.4 rem (37 and 54 mSv). Additional discussion
of NIH's dose estimates appears in Section III.K., below.

NRC's estimates indicate that Dr. Ma ingested between 30.3 and 48.1 MBq (820 and
1300 pCi) 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 limit applicable to Dr. Ma
was, however, 5 mSv (5 rem) total effective dose equivalent per 10 C.F.R. §20.1201(a)(1)(i).
The estimated dose received bv Dr. Ma's fetus was 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 near the Petitioner's laboratory, including Dr. Zheng,
one individual who was not an occupational radiation worker received a dose of between 1.5

2

Because the system of units employed by NIH and the Petitioner's Consultant were non-metric, the

English unit is listed first, followed by its metric equivalent in brackets. However, for those instances
where NRC has issued a report, metric units are listed first as primary units, followed by the English units
in brackets, which is 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 10 C.F.R. §20.1301.

NRC issued a series of Confirmatory Action Letters (CALs) to NIH between July
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 material 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 radioactive 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 (6) other specific actions for inspections for NRC
compliance.3

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, 1995. Further NRC inspection activities, including assessment of
*

radiation dose to the exposed individuals, and evaluation of a third-party independent dose
assessment, continued through November 15, 1995.

On August 23, 1996, NRC issued a Notice of Violation (NOV) and Proposed Imposition
of Civil Penalty.of $2500 (EA 96-027) to NIH for failure to physically secure licensed material or
maintain surveillance over it to prevent unauthorized removal. Other violations of NRC

3 CAL

1-95-011 (July 21, 1995); CAL 1-95-011, Rev. 1 (July 21, 1995); CAL 1-95-018 (October 27,
1995); CAL 1-95-018, Supplement 1 (November 8, 1995); CAL 1-95-018, Supplement 2 (December 1,
1995); and CAL 1-95-018, Supplement 3 (June 7, 1996).
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requirements were also cited, involving: (1) workers not wearing extremity dosimetry, or
returning dosimetry promptly each month, as required; (2) users obtaining radioactive materials
without providing required information regarding the identity of the intended user(s) or the
signature of the authorized investigator; (3) researchers performing licensed activities without
first receiving the required training; and (4) failure to perform thyroid bioassay measurements of
researchers who handled gigabequerel [millicurie (mCi)] quantities of volatile iodine-125. On
May 20, 1997, NRC issued an Order Imposing Civil Monetary Penalty in the amount of $2500
(EA 96-027), which NIH paid on June 6, 1997.

II1.

DISCUSSION

A. Violations of NRC requirements for security and control of licensed material
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 to the requirements of 10 C.F.R. Part 20, Dr. Ma was contaminated with
P-32, resulting in both her and her unborn fetus receiving an intake of radioactive material in
excess of regulatory limits. In addition, Petitioners state that 26 other NIH employees, including
Dr. Zheng, were also internally 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 material as part of an experiment
with a liberalized policy concerning security and use of radioactive materials, which effectively
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excused laboratories from locking up radioactive materials, in violation of 10 C.F.R. §20.1801.
NIH requested a license amendment on October 31, 1994, to establish and permanently
implement a previously submitted "Interim Security Policy," and an exemption from the
requirements to secure (under lock and key), or maintain constant surveillance of, licensed
radioactive materials not in excess of 10 times the activity listed in Appendix C to 10 C.F.R.
Part 20, on a per-container basis. Petitioners state that the resultant breakdown in security led
to the issuance of CAL 1-95-018, on October 27, 1995, which required NIH to take immediate
*

steps to secure radioactive materials. Petitioners state that NIH objected to complying with
security regulations, and did not withdraw its application for an exemption from the security
requirements until after the contamination of Petitioners.

Petitioners state that NRC's repeated discovery of unsecured radioactive materials and
of absence of security controls in several NIH laboratories indicates a systemic failure of
security rather than an isolated problem, and that NIH's lax control and security of radioactive
materials created an environment where acts such as the deliberate contamination of Dr. Ma
were bound to occur, given that the means to commit such an offense were readily available.
Petitioners state that security over radioactive materials used in the Petitioners' laboratory was
nonexistent. Specifically, the refrigerator and freezer used to store radioactive reagents were
not locked, the lab was frequently left unattended during non-working hours, and there were no
procedures to document individuals' access to the refrigerator or freezer, or to check to see if
records were kept regarding the documented use of radioactive materials in that laboratory.
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Petitioners state that despite NIH's reckless disregard of NRC requirements, since 1986
NRC has taken no enforcement action against NIH or the National Cancer Institute (NCI) 4 for
repeated violations of 10 C.F.R. Part 20 regulations related to security and control of radioactive
material, occupational exposure, notification of exposure, incineration, surveys, monitoring, and
dosimetry.

Contrary to the assertions in the Petition, since 1986, and before the June 1995
contamination incident, NRC had taken enforcement action against NIH for violations of NRC
requirements concerning security and control of radioactive materials, occupational
overexposures, surveys, monitoring and dosimetry.5 Although many of these enforcement

4 NIH

and NCI are two different licensees. Science Applications International Corp. holds NRC broadscope license for activities at the NCI-Frederick Cancer Research and Development Center facility located
at Fort Dietrick in Frederick, MD (NRC License No. 19-21091-01). Prior to March 1995, the license was
held by Program Resources Incorporated (PRI). Since 1985, NRC has issued to PRI six NOVs
associated with either cited severity level (SL) IV violations or a monetary civil penalty: (1) during a
February 1995 inspection, three SL IV violations were cited for inadequate surveys for P-32 personnel
contamination, failure to perform thyroid bioassays, and failure to perform proper package surveys; (2)
during a January 1993 inspection, two SL IV violations were cited for failure to wipe test packages and
perform thyroid bioassays; (3) during a February 1991 inspection, one SL IV violation was cited for failure
to perform package surveys; (4) during a January 1989 inspection, one SL IVwas cited for failure to
perform survey instrument calibration; (5) a $2500 Civil Penalty was issued on February 27, 1987, for an
SL Ill violation from an inspection performed earlier that month; and (6) a December 1986 inspection
resulted in five violations being cited for extremity overexposure, inadequate training, improper transfer
and disposal of radioactive material, and exceedance of the license possession limits.
5 (1) The June 11-13, 1990, inspection resulted in an NOV categorized at an SL IV, for failure to obtain
specific user estimates of solid radwaste generation, as well as other non-cited violations for loss of
radioactive material that was licensee-identified (Report No. 90-001). (2) The July 8-12, 1991, inspection
resulted in an NOV categorized at an SL IV for failure to secure radioactive material (Report No. 91-001).
(3) The July 20-24, 1992, inspection identified an inadequate dose assessment for a lutetium-1 77
contamination incident, and resulted in an NOV characterized as an SL IV(Report No. 92-001). (4) The
January 13, 1993, inspection resulted in an escalated enforcement action (EA 93-009) categorized at two
SL IVs and one SL III for failure to survey after use of radioactive material, a failure to supply dosimetry for
a P-32 worker, and a P-32 contamination extremity overexposure, respectively (Report No. 93-001). (5)
The April and May 1994 inspection, resulted in enforcement action (EA 94-123) categorized as two SL IVs
for failure to secure, as well as a failure to survey, after using radioactive material (Report No. 94-001).
The security violations from the April - May 1994 inspection also resulted in the issuance of a CAL on
(continued...)
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actions involved Notices of Violation for SL IVviolations and no civil penalty, they still constitute
enforcement action taken by NRC.6

The requirements of 10 C.F.R. §§20.1801 and 20.1802 to secure and control licensed
material are absolute in that the rules specify no radioactivity thresholds. NIH established a
threshold amount for the security of radioactive materials located in laboratories based on
10 C.F.R. Part 20, Appendix C, quantities and NUREG/CR-6204, "Questions and Answers
*

Based on Revised 10 C.F.R. Part 20" (January 1994). The answer to Question 129 indicates,
in part, that the security requirements described in 10 C.F.R. §§20.1801 and 20.1802 will not be
enforced for quantities of radioactive material described in 10 C.F.R. Part 20, Appendix C,
which are exempt from labeling by 10 C.F.R. §20.1905(a). By an amendment request dated
October 31, 1994, NIH asked for permission to store up to ten times Appendix C quantitites of
radioactive 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.F.R. §§20.1801 and 20.1802 to store less than Appendix C

O

quantities in unlocked (and unattended) refrigerators or freezers in corridors. NRC approved

5(..continued)

May 5, 1994. On July 12, 1994, an additional security violation resulted in the loss of a package
containing 2.6 MBq (70 pCi) of iodine-125. The 1994 security violations were discussed at an
enforcement conference held with the Licensee on July 27, 1994, and subsequently were cited as an SL
IV in an NOV issued to NIH on August 16, 1994. (6) During the April and May 1994 inspections, an
apparent violation was identified for incinerator operations (Report No. 94-001). On August 10, 1994,
however, NIH informed NRC that it had permanently discontinued incineration operations at NIH in May
1994. Consequently, no enforcement action regarding incineration was taken.
See "General Statement of Policy and Procedures for NRC Enforcement Actions," 10 C.F.R. Part 2,
Appendix C (1986 -1995) and NUREG-1600, "General Statement of Policy and Procedures for NRC
Enforcement Actions" (July 1995), Section VI.
6
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the NIH request in June 1995 because these quantities did not require labeling.7 In response to
the event of June 1995, NIH revised its security policy for radioactive materials to require that
all licensed material must be in locked storage, or in a locked room, if otherwise unattended,
effective October 26, 1995. On January 19, 1996, NIH submitted a license amendment to,
among other things, permit licensed material that is exempt from the labeling requirements of
10 C.F.R. §20.1905(a) to be exempted from the revised October 26, 1995, NIH security 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 refrigerators 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 material after the June 1995 contamination
of Dr. Ma. 8 On August 23, 1996, NRC issued a NOV and Proposed Imposition of Civil Penalty

7 See

NMSS Technical Assistance Request dated June 19, 1995, from L. Camper, NRC Headquarters

to R. Bellamy, NRC Region I.
On July 21, 1995, CAL 1-95-011 was issued, which described the actions that NIH would take to
reduce the possibility of further ingestion of radioactive material and to determine that the full scope of the
personnel contaminations was known. On July 21, 1995, CAL 1-95-011, Revision 1, was issued to clarify
certain points in the first CAL. On October 27, 1995, NRC issued CAL 1-95-018, which described the
actions that NIH-would take following an NRC special inspection on October 23 and 24, 1995, to further
enhance and train NIH staff regarding security of radioactive material. On November 8, 1995, NRC issued
CAL 1-95-018, Supplement 1, to further document the corrective actions that NIH took with respect to
enforcement of the new NIH security policy, modifications to the surveillance plan for NIH laboratories,
and other specific actions for inspections for NRC compliance. On December 1, 1995, NRC issued CAL
1-95-018, Supplement 2, to adjust each deadline within CAL 1-95-018 and its supplement. This
supplement described the ongoing upgrades, to the radioactive material security program, that required
that any posted room or area which contained radioactive materials in use, radioactive waste, or
radioactive materials in unsecured storage, would be required to be locked when unoccupied. On
(continued...)
8

13
of $2500 (EA 96-027) to NIH for failure to physically secure licensed material or maintain
surveillance over it to prevent unauthorized removal. On May 20, 1997, NRC issued an Order
Imposing Civil Monetary Penalty in the amount of $2500 (EA 96-027), which NIH paid on June
6, 1997. Based on the inspections and the investigation, the NRC staff does not conclude that
these violations were willful, contrary to the assertions of Petitioners. Moreover, although the
AIT Report 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 NRC staff concludes that the violations of NRC security and control 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 contamination event at NIH, NRC performed several inspections of NIH.
Additionally, over this period, NIH performed 90,857 laboratory audits. The most recent NRC
inspection report in July 1997 found that NIH has made continuing and significant progress in
improving the security and control of licensed radioactive material since the 1995 contamination
*

event. For example, the average rate of noncompliance with NRC security and control
requirements has declined to 0.25 percent of laboratories surveyed, from an average rate of
0.57 percent since the last NRC inspection of September 1996. See NRC Inspection Report
No. 030-01786/97-001 (July 29, 1997). Additional enforcement action for security and control
violations is not warranted.

8(... continued)

June 7, 1996, NRC issued CAL 1-95-018, Supplement 3, to further clarify issues with regard to security
and control of licensed radioactive material in building corridors and laboratory freezers at NIH.
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In view of the above, Petitioners presented valid concerns regarding security and control
of licensed material at NIH, and their request for enforcement action with respect to violations of
NRC security and control requirements was granted in part as described above.

B. Dosimetry, radiation safety training, and ordering radioactive materials
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 radioactive materials before they were given radiation safety training and, on
two occasions, directed the Petitioners to use Dr. 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 were given radioactive materials that had been ordered by a
researcher who had since left NIH, which was 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 use, 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 88-1.9

9 These facts do not constitute a violation of NRC regulations or the NIH license.
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NIH worker training, use of identification numbers for procurement of licensed materials
with NIH Form 88-1, and dosimetry issuance and collection, were reviewed during the
October 23-24 and November 6-10, 1995, NRC inspections. As a result of those inspections,
NRC cited NIH for several violations. Specifically, the Licensee was cited for allowing users to
order radioactive materials electronically between October 3 and November 20, 1995, 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 entitled,
"Radiation Safety in the Laboratory," on November 29, 1994. This violation was also 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 regulations require such dosimetry
for low-dose material. See Section III.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 ordering radioactive materials requirements was granted in part as
described above.

C. NIH routine monitoring of, and dosimetry for, Petitioners
Petitioners state that Dr. Ma was internally contaminated, in part as a result of NIH's
failure to document Dr. Ma's exposure history at NIH, and failed to properly assess Dr. Ma's
internal radiation doses, in violation of 10 C.F.R. §§20.1202, 20.1204, 20.1501, and 20.1502.
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Petitioners state that NIH did not routinely monitor Petitioners' exposure to radiation and
radioactive material through use of an appropriate dosimetry program. Specifically, the
dosimetry given to Petitioners when they first arrived at NIH was never collected or analyzed,
no dosimetry was assigned to them at the time of Dr. Ma's contamination, and as a result
Petitioners were not wearing dosimetry at the time of Dr. 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 wearing required dosimetry, and
*

Petitioners had never been issued dosimetry by Dr. Weinstein although they used P-32 in
December 1994, and until March 1995.

NIH was not required to routinely monitor Petitioners' occupational exposure to
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 monitoring was requiredpursuantto §20.1502...."
(Emphasis added) 10 C.F.R. §20.1502(a) provides that "Each licensee shall monitor

O

occupational exposure to radiation and shall supply and require the use of individual monitoring
devices by - (1) Adults likely to 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 occupational exposures at
NIH, it is evideQt 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 C.F.R. §20.1201.10

In addition, during 1995, 6374 individuals at NIH were issued monitoring devices. Only one
individual (other than Dr. Ma) using NRC licensed materials exceeded 10 percent of the applicable
occupational extemal dose standard [the total deep dose equivalent to this individual was reported as 550
(continued...)
10
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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 C.F.R. §20.1502.
Since monitoring of Petitioners was not required, the recording requirements of 10 C.F.R.
§20.2106 were not applicable to Petitioners.11

Condition 29 of the NIH License required the use of extremity (wrist or finger) monitors
by occupational workers using P-32 in quantities 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. 12 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 advised her obstetrician that she had previously been working with low
dosage material (P-33) and, upon learning of her pregnancy, stopped handling radioactive
isotopes altogether. Nonetheless, NIH internal documents demonstrate that NIH provided
whole body dosimetry to Petitioners on October 28, 1994.13 Although Petitioners' laboratory
notebooks indicate that Dr. Zheng used P-32 on October 17, 1994, 11 days before receipt of a

0
10( ... continued)
millirem (5.5 mSv)].
11 In addition, Regulatory Guide 8.34, "Monitoring Criteria and Methods to Calculate Occupational
Radiation Doses" addresses the applicability of the dose recording requirements when monitoring is not
required. Regulatory Guide 8.34, paragraph 1.4 states that "While the results of required monitoring are
subject to the dose recording requirements of §20.2106, the results of monitoring provided when not
required by §20.1502 are not subject to the dose recording requirements."
12

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 close proximity to persons using gamma emitters, P-32, or radiation-producing machines
"...should wear body film 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.
13

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 29. Moreover,
because Petitioners never worked with more than 185 MBq (0.5 mCi) of P-32, they were not
required to wear extremity dosimetry. Additionally, since the monitoring required by License
Condition 29 is not required pursuant to 10 C.F.R. §10.1502, the results of that monitoring
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, and November
6-10, 1995, in which NIH personnel dosimetry issuance and collection were evaluated.
Although review of exposure records during this inspection indicated that occupational doses to
individuals from exposure to licensed materials were well below NRC limits, NIH was cited for
one SL IV violation involving the failure to issue, wear, and return, individual monitoring devices
(EA 96-027).

Accordingly, Petitioners' request for enforcement action against NIH for violations of
monitoring and dosimetry requirements was granted, in part, as described above.

D. Inventory control of radioactive materials
Petitioners assert that NIH exercised poor inventory control of radioactive materials.
Specifically, if NIH had accurately monitored the use and disposal of radioactive materials,
particularly P-32, it might be possible to ascertain 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

19
findings of the AIT that: (1) the accuracy of inventory records is questionable because
researchers only estimate the amount of material 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 materials and had
received those materials.

NIH places ultimate responsibility for the proper use of radioactive material on the
Authorized User who orders the material. 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 is using radioactive material and that unauthorized use is dealt with
severely.

NIH License Condition 29 makes Authorized Users responsible for maintaining a record
of the receipt, use, and disposal of radioactive 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 Authorized Users must be documented by completion of the same form and
submittal of the form to the RSB before the transfer. During NRC inspections conducted
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October 23-24 and November 6-10, 1995, the inspectors were informed, during discussions
with Authorized Users and RSB staff, that each shipment of radioactive material 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 material, 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 radioactive material accountability portion of the Radiation
Safety Program. Accordingly, the NIH RSO directed a complete and thorough physical
inventory for radioactive materials during the latter half of 1996.14 As of June 23, 1997, this
inventory was completed, and now serves as the baseline for an on-line, real-time tracking of all
radioactive materials within the RSB's centralized database system. Each Authorized User
receives a complete inventory of his/her materials from the centralized database each month
and is requested by the RSB to adjust records consistent with his/her use and disposal of
radioactive materials.

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

14

See letter from M. Gottesman, NIH, to R. Blough, NRC Region I, dated June 23, 1997.
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accountability for radioactive material. Increased accountability has received NIH senior
management attention and is considered by NRC staff to be a potential deterrent to the use of
licensed radioactive materials for unauthorized purposes.

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 material, 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 to order radioactive materials electronically, without the
signature of the Authorized User. In addition, an NIH 88-1, submitted for order and use of
radioactive materials received on September 9, 1994, did not include the radiation safety
identification number and name of all persons who would use the radioactive material. NIH was
cited for these irregularities as an SL IV violation (EA 96-027).

Accordingly, Petitioners' request for enforcement action against NIH for poor inventory
control of radioactive materials was granted in part as described above.

License Condition 29 requires conduct of the NIH program in accordance with the NIH license
application dated July 28, 1986. Item 10.6 of the July 28, 1986, application required, in part, that the
Authorized User provide to the Radiation Safety organization a completed Form NIH 88-1, "Request for
Purchase and Use of Radioactive Materials," for each incoming shipment before the materials are
released to the investigator. Form NIH 88-1 was provided as attachment 10-F to the July 28, 1986,
application. Form NIH 88-1 requires, in part, that the radiation safety identification number and names of
all persons who will use the radioactive material, the name of the authorized investigator, and the
signature of the authorized investigator, be entered on the form.
15
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E. Timeliness of NIH emergency personnel response to contamination incident
Petitioners contend that NIH personnel responding to the scene of the incident failed to
respond in a timely manner to the contamination event, resulting in Dr. Ma's transport to Holy
Cross Hospital 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 hour searching for a shower to decontaminate her, that RSB officials surveyed the conference
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 arrived 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 p.m. and notified the Chief of the Radiation Safety
Operations Section about the contamination incident. In addition, the NIH Fire Department
independently notified the Deputy RSO, at approximately the same time, of a possible
radioactive material contamination event involving an "injection of radioactive material." (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 Occupational Medical Service (OMS) for information on the
incident.
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At approximately 6:15 p.m., the first of two responding RSB health physicists was
notified by the RSB receptionist that a second health physicist was on the phone with the RSB
Section Chief talking about a possible contamination event in Building 37. The two responding
RSB health physicists picked up spill and skin decontamination kits (which is a routine and
necessary event response function) and responded to Building 37. Both health physicists met
the Deputy RSO in the RSB parking lot at Building 21, and were informed that Dr. Ma was
being transported to OMS at Building 10. The health physicists responded directly to 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 approximately 6:40 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 condition and questioned Petitioners about
the source of her contamination. 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. 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 showed external contamination.16 The RSB asked Dr. Ma to submit 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 health physicists
performed surveys with portable radiation instruments to determine whether radioactive
contamination was present in the laboratory, adjacent hallways and corridors, and in the

16

Because Dr. Ma's clothing was not contaminated, there was no need for her to shower in order to

remove external contamination. Petitioner's assertion that RSB took 1 hour searching for a shower to
decontaminate Dr. Ma was not substantiated by the inspections or the investigation.
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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 8:20 p.m. Holy Cross was selected over Suburban
Hospital, which was much closer, because Suburban Hospital did not have an obstetrics
department.

Based on the inspections and the investigation, NRC staff concludes that NIH personnel
responded properly and in a timely fashion to the incident. The actions taken by NIH to
*

determine whether Dr. Ma was externally 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 radioactive 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.

S
F. Defects in 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 level 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 erroneously told Petitioners, before Dr. Ma's
transport to Holy Cross Hospital and before any analysis concerning the extent of Dr. Ma's
contamination, that the exposure Dr. Ma received was well within the allowable limits, that there
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was no risk to her, and, although it was not certain, that there appeared to be no problem posed
to Dr. Ma's fetus. Additionally, Petitioners state that no one warned Dr. Ma about the possibility
of vomiting as a consequence of her contamination, or instructed Dr. Ma as to appropriate
steps to prevent contamination of her home as a result of vomiting. As a result, Dr. Ma
contaminated her car and apartment.

The Petitioners are correct in stating that at the time that the two RSB staff responded to
*

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 time 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
during emergencies concerning the possibility of further contamination of the employee's home
and belongings. As occupational radiation safety workers at NIH, the Petitioners were required

O

to, and did, complete formal radiation safety training on November 29, 1994. As part of that
training, personnel protective procedures 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
radioactive material in their control and the need to isolate and remove any detected
contamination.
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On the evening that Dr. Ma became internally contaminated with P-32, the RSB staff at
NIH and the hospital staff at Holy Cross informed Dr. Zheng that Dr. Ma's blood and urine were
contaminated. The next day, the RSB staff surveyed the Petitioners' automobile because
Dr. Ma had indicated that she had vomited in it earlier that morning. RSB staff found
contamination inside the passenger's side of the car and decontaminated the affected area
immediately. RSB staff also surveyed the Petitioners' apartment where contaminated areas
were cleaned up or physically removed material 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 also any
other bodily fluids released as well. However, the failure to fully advise Dr. Ma of the potential
spread of contamination via body fluids was not 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 personnel
to tamper with or contaminate evidence. 17 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 RSB also asked Dr. Weinstein to secure the laboratory, which he did by locking
it. On June 30, 1995, the NIH 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,

Petitioners assert that this provided Dr. Weinstein with an opportunity to "find" a coffee cup with a
centrifuge tube, both contaminated, that RSB officials attest were not present when they surveyed the
same area earlier, and that, on his own initiative, Dr. Weinstein put the items in a plastic bag and moved
the items into his lab and locked the door. In fact, two NIH employees had seen the coffee cup and
centrifuge tube in the hallway near Petitioners' lab over a period of 1 to 7 days before the event.
Additionally, the NIH RSB directed Dr. Weinstein to put these items aside for the NIH RSB's later
examination and to secure the laboratory.
17

27
NRC concludes that NIH took all reasonable measures to secure the scene after responding to
the event.

G. NIH conduct of surveys after contamination incident
Petitioners state that in violation of 10 C.F.R. §20.201(b) and an October 14, 1992,
commitment by NIH to emphasize to all users the importance of notifying Radiation Safety
promptly of spills of radioactive 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 29, 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
water cooler in the corridor near Petitioners' laboratory until July 14, 1997, 26 other individuals
(besides Dr. Ma) were internally contaminated with P-32 by drinking water from the cooler.
After review of all the evidence, however, the staff concludes that, although it would have led to
a more desirable 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. Zheng also told RSB personnel that they brought all their own food and beverages to work
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 NIH 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 the hallway. Only later did Drs. Ma and Zheng tell
the NIH RSB that they had drunk from the contaminated water cooler. Finally, although NRC's
AIT inspection arrived at NIH on June 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 to
conduct reasonably necessary surveys after discovery of Dr. Ma's contamination in violation of
10 C.F.R. §20.1501(b). 18

H. Procedures for collection 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 sample collection. Petitioners
note that John.Glenn, Ph.D. (Dr. Glenn), Chief, Radiation Protection and Health Effects Branch,
Office of Nuclear Regulatory Research, NRC, stated at the December 19, 1995, Commissioner

18 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, 1993, 10 C.F.R. §20.201, with a similar requirement,
became extant.
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briefing that NIH "...lost information about early excretion of P-32 because clear instructions
were not provided to the exposed individual about sample instruction [collection of samples]." 19

The events and transcript from the December 19, 1995, Commissioner briefing on The
Generic Implications of Recent Events Involving Ingestion of Radioactive Materialat Research
Facilitiesreveal a similarity between the NIH AIT and the Massachusetts Institute of Technology
(MIT) Incident Investigation Team (liT) events in that both licensees lost information about early
*

excretion of P-32 because clear instructions had not been provided to the exposed individual
about how to collect samples. Although there is a considerable amount of guidance in the
scientific literature available on the management of contaminated persons, NRC staff
determined that it would be beneficial to provide guidance to licensees on the levels of intake
that should be considered for medical evaluation, the available methods to reduce the
committed dose resulting from an intake, as well as guidance for the collection of samples for
analysis. Consequently, NRC staff has completed its evaluation of current regulatory guidance
on the collection of samples for analysis, as well as the analysis of intakes, and will revise the

O

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. Glenn's comment was made before full information was available regarding sample collection
after the NIH event. With the benefit of all the evidence, it is now apparent that clear instructions were
provided to Dr. Ma and that no information was lost. See Section III.K.(2).
19
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I. Dr. Weinstein's interactions with NIH radiation safety response personnel
Petitioners state that Dr. Weinstein interfered with the NIH radiation safety response to
Dr. Ma's contamination, and delayed transport of Dr. Ma to the hospital for emergency
treatment. Specifically, Petitioners state that Dr. Weinstein performed smear tests; directed
Dr. Ma to drink a lot of water; argued with NIH RSB officials about how to save urine samples in
order to get a correct determination of the amount of radiation Dr. Ma had ingested; attempted
to interfere with RSB personnel efforts to question and counsel Dr. Ma about the biological
effects of radioactive materials and her contamination; tried to answer questions asked of
Dr. Ma by RSB personnel; and attempted to usurp 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 reasonable and necessary NIH radiation safety personnel measures in
response to the contamination event, delay Dr. Ma's transport to the hospital, or usurp or
attempt to usurp RSB functions. Both Dr. Weinstein and Dr. Zheng provided assistance to NIH
RSB personnel in counting smears taken from Dr. Ma by RSB personnel. Dr. Weinstein
reasonably asked Dr. Ma to drink liquids. (Dr. Weinstein recalled that the NIH RSB
recommended over the phone that Dr. Ma drink liquids to stay hydrated.) The Holy Cross
Hospital ER physician and the NIH RSO agreed that intravenous hydration of Dr. Ma was
advisable. Petitioners state that Holy Cross Hospital issued instructions to Dr. Ma on her
discharge to maintain good hydration. Additionally, the RSB directed Dr. Ma to provide a urine
sample for immediate survey, a measure necessary for the NIH RSB to determine with certainty
whether Dr. Ma was internally contaminated and thus whether to transport Dr. Ma to the
hospital. The evidence does not corroborate the Petitioners' assertion that Dr. Weinstein argued
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with RSB personnel about the proper procedure for saving specimens from Dr. Ma. NIH RSB
personnel at the scene described Dr. Weinstein as urging Dr. Ma's immediate transport to the
hospital, along with Dr. Zheng, and as being impatient. Dr. Weinstein was not the only
non-RSB person to survey the conference room. Dr. Zheng told an NIH colleague that he had
found radioactive contamination in the conference room by surveying it. That colleague and a
second colleague then surveyed the conference room for contamination shortly before arrival of
the RSB. Dr. Weinstein went to survey the conference room after a third and a fourth colleague
had already begun surveying the room.

J. Medical care of Dr. Ma and treatment to reduce her contamination
Petitioners state that NIH personnel gave conflicting and harmful directions to Holy
Cross ER personnel 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 to consult with REACITS in Oak Ridge, Tennessee, was frustrated because
the Holy Cross Hospital telefax machine was unable to receive information from REAC/TS.
Petitioners believe that Dr. Ma should have been given phosphate orally as the buffered sodium
salt, calcium irntravenously, and parathyroid intramuscularly, but was only given intravenous
infusions of fluid (hydration therapy), based on directions by NIH personnel, which resulted in
no discernible enhancement of P-32 elimination.
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Petitioners state that Dr. Weinstein's presence in Dr. Ma's treatment points up
fundamental flaws in NIH medical intervention and investigative security protocols, and the fact
that Dr. Ma was directed by the Holy Cross ER physician to follow-up with Mr. Zoon, Dr.
Weinstein, and Dr. Ma's personal obstetrician-gynecologist (OB-GYN) "demonstrate [s] that the
ER physician looked to NIH officials, including Dr. Weinstein, to direct treatment of Dr. Ma for
internal contamination."

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 contamination levels, except for a copy of the early NIH contractor, Oak
Ridge Institute for Science and Education (ORISE) intake calculation 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, except to request blood work results. Petitioners state that although Dr. Ma told
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 Dr. Ma to see her OB-GYN.

Petitioners state that on August 4, 1995, they visited OMS and reported that Dr. Ma was
experiencing vomiting and severe pain in her lower right side, but that Dr. Ma was again
referred to her OB-GYN. Petitioners state that on August 8, 1995, Dr. Ma again reported to
OMS that she continued to experience frequent vomiting and nausea, and again no treatment
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or intervention was suggested. After the end of July 1995, no one from NIH requested
additional urine samples from Dr. Ma, only blood samples. Dr. Ma states that subsequent tests
revealed that the cause of Dr. Ma's lower thoracic pain was a significant liver function
abnormality resulting from her contamination.2"

NIH took reasonable and appropriate measures to determine whether Dr. Ma's
contamination presented a life-threatening condition or immediate danger to Dr. Ma and her
fetus, and whether her contamination was external or internal, before transporting Dr. Ma to a
hospital for treatment. See Section III.E., supra. NIH also contacted the on-call physician from
REAC/TS and put the REACITS 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 fluids (hydration) in order
to dilute Dr. Ma's internal contamination, as was his prerogative. Additionally, based on the
inspections and the investigation, 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 II1.1., supra. The IV hydration ordered for Dr. Ma was started around 9:00 p.m.,
long before Dr. Weinstein arrived at Holy Cross or spoke to the ER physician.

20

Medical data provided by Petitioners did not substantiate this assertion.
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Moreover, based on the medical information made available by Petitioners to NRC's
Medical Consultant, the NRC concludes that the symptoms reported by Dr. Ma were not related
to her ingestion of P-32. The professional literature reveals three cases in which persons were
inadvertently administered high levels of P-32. 2' The intakes in these cases were
approximately 15 to 30 times greater than Dr. Ma's intake of 820 to 1300 ACi of P-32. The
person with the highest intake reported symptoms that were consistent with low blood counts,
an expected response to exposure to relatively high 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 blood cell differential count, and her
platelet count were all within normal 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 depression or ablation of the bone marrow,
which was not indicated by Dr. Ma's laboratory data. Finally, experience 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 to 15 times great than Dr. Ma's intake, has
not been observed to produce clinical symptoms. Accordingly, the NRC concludes that any
symptoms Dr. Ma may have experienced, such as nausea and vomiting,2 resulted from
causes other than her ingestion of P-32.

Blood, Vol. 61, No. 4 (1983), pp. 746-750; Schweizerische Medizinische Wochenschrift
(JournalSuisse de medecine) Vol. 124, No. 42, pp 1848-51 (October 22, 1994); and American Journalof
Medical Sciences, Vol. 254, No. 4, pp. 451-63 (October 1967). See also "Ingestion of P-32 at
Massachusetts Institute of Technology, Cambridge, Massachusetts, Identified on August 19, 1995,"
NUREG-1535 (December 1995).
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Dr. Ma's reported nausea and vomiting started long before her ingestion of P-32. An NIH technician
observed Dr. Ma "always" vomiting at NIH for approximately two months prior to the contamination event.
2
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NRC licensees are clearly required to determine the nature and extent of radiological
overexposures to occupational workers and members of the public, to maintain records of such
exposures, and to provide notifications to exposed individuals and reports to NRC. 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
licensees to provide medical care and follow-up to individuals exposed to radioactive materials
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 provided to Dr. Ma by Holy Cross Hospital, or with any medical care provided by NIH
to Dr. Ma apart from dose assessment, dose recordkeeping, or notification and reporting of Dr.
Ma's dose, Petitioners' remedies, if any, do not lie 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 as a
result, greatly underestimated Dr. Ma's internal contamination, that NIH failed to consider all the
relevant data in assessing Dr. Ma's internal contamination, demonstrating that NIH is not able
or willing 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 the exposure and the likely harm to Dr. Ma and her fetus. Specifically,
the Petitioners state the following:
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NIH failed to take suitable and timely measurements from Dr. Ma to accurately calculate
her occupational dose, in violation of 10 C.F.R. §20.1204(a). NIH should have taken a
full 24-hour urine sample following detection of Dr. Ma's contamination. Over the first
two days urine was collected as spot samples at each void, rather than collecting the
entire urinary excretion over a 24-hour period as recommended by NUREG/CR-4884,
"Interpretation of Bioassay Measurements," (1987). Additionally, NIH should have
continued 24-hour urine collections and analysis until the activity level of the samples no
longer 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 responsible for NIH's inadequate urine analysis
because she returned a weekend's collection of urine in one carboy (a container), rather
than three, and failed to follow through with continuing urine collection despite urging by
NIH personnel. Dr. Ma did everything requested of her by NIH until it became evident
that NIH had little interest in her health or in providing her medical care. NIH OMS and
RSB officials asked Dr. Ma to collect all of her urine over the weekend following her
contamination. Dr. Ma returned a weekends' urine 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 to 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 did not receive any assistance or information from NIH.
NRC estimated a significantly greater dose than did NIH, using the same information
available to NIH.
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Between June 29, 1995, and July 27, 1995, Holy Cross provided NIH with twenty-five
urine samples collected by Dr. Ma.
Based on a whole body scan performed by NIH on June 30, 1995, Dr. Jorge
Carrasquillo, Acting Chief, Nuclear Medicine Department, NIH, estimated that Dr. Ma
had still retained a total of 862 ktCi (31.9 MBq) of P-32 on that date.
NIH's preliminary estimate of Dr. Ma's ingestion of P-32 on July 3, 1995, was
approximately 300 gCi (11.1 MBq), which was not based on a 24-hour sampling of
standard systemic excreta data as recommended by NUREG/CR-4884 and the National
Council on Radiation Protection and Measurements (NCRP) Report No. 87, "Use of
Bioassay Procedures for Assessment of Internal Radionuclide Deposition" (1987).
Additionally, the initial dose estimate relied entirely on analysis of urine samples and
was not confirmed through analysis of fecal samples, which led to significant
understatement of Dr. Ma's internal contamination.
The July 5, 1995, NIH estimate of Dr. Ma's intake was 265 /Ci (9.8 MBq) of P-32 and
was not based on the total volume Dr. Ma excreted, but was based on a sample. When
the NIH RSO provided Dr. Ma with a copy of the ORISE estimate, he told Dr. Ma that
the NIH estimate was "more or less the same."
By letter dated July 28, 1995, Mr. Zoon advised NRC's Region I Office that evaluation of
the total intake of Dr. Ma was continuing and could result in an estimated intake
potentially exceeding the 10 C.F.R. Part 20, Appendix B, Annual Limit on Intake (ALl) for
P-32 of 600)uCi (22.2 MBq).
At NRC's request, NIH asked its first consultant, ORISE, to confirm isotopic analyses
performed by the NIH RSB with four of the first 15 urine specimens taken on June 29
and 30, 1995, and with three urine samples and one blood sample. None of the
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samples was taken from a full 24-hour period and NIH failed to take any fecal samples.
The August 15, 1995, revised estimate of Dr. Ma's intake performed by ORISE for NIH
was between 740 and 820 /.Ci (27.4 and 30.3 MBq), resulting in an effective dose.
equivalent to Dr. Ma of between 5.8 and 6.4 rem (58 and 64 mSv), and to her fetus a
dose of between 4.6 and 5.1 rem (46 and 51 mSv).
On August 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 /sCi (18.5 MBq), and of the dose to her fetus as 3.2 rem (32 mSv). This analysis
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 her initial dose, and NIH failed to account for the effect of hydration therapy
when initially evaluating the urine data. NIH's use of the "weighted least squares fit"
method to assign its final dose is unacceptable because actual excretion does not follow
the anticipated model.
NRC's estimate of Dr. Ma's intake was between 30.3 and 48.1 MBq (820 and 1300 ACi)
and of her internal comr-tted effective dose equivalent (CEDE) was between 80 and
127 mSv (8.0 and 12.7 rem). Although both NRC and Petitioners' consultant excluded
data from the first 2 days of urine collection as unreliable, NIH relied on that data
primarily.
The Petitioners' consultant estimated that Dr. Ma ingested 1000 /Ci (37 MBq) of P-32
corresponding to a CEDE of 9.2 rem (92 mSv), and that her fetus received a dose of
between 3 and 6.4 rem (30 and 64 mSv), based on an analysis of eleven urine
specimens collected from Dr. Ma between June 29 and August 23, 1995.

39
Despite the inherent limitations in analysis based on excreta data and some differences
in the assumptions used to evaluate the ingested activity and radiation dosimetry, the final
estimates obtained by NIH, the Petitioners', and NRC are reasonably close. See Table, infra.
Accordingly, the Petitioners concerns that NIH did not accurately assess Dr. Ma's dose and the
dose to her fetus are unsubstantiated.

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

Organization

Date

Dr. Ma's Dose Estimate
(rem)

Dr. Ma's Fetal Dose Estimate

(mSv)

(rem)

(mSv)

NIH

7/96

4.7-7.0

47-70

3.7-5.4

37-54

NRC

12/95

8.0- 12.7

80- 127

5.1

51 -81

Petitioners' Consultant

10/95

9.2

92

-

8.1

3.0-6.4

30-64

(1) Petitioners' Estimates
Petitioners retained the services of David A. Dooley, Ph.D., a Certified Health Physicist
with expertise in internal dose assessment, to perform an assessment of the radiation dose and
its effects upon Dr. Ma and her fetus. Based upon radioanalysis conducted by TMA/Norcal
Laboratory, of 11 urine specimens collected by Dr. Ma between June 29 and August 23, 1995,
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 October 4, 1995, analysis of those samples did not
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result in revision of Dr. Dooley's estimates.

23

Dr. Dooley estimated that, because of the P-32

intake, Dr. Ma would suffer an increased lifetime excess cancer risk of approximately 30
percent to 83 percent, and her fetus would experience a risk of childhood cancer "...30 to 150
2
times that of an unexposed child." 4

(2) NIH Estimates
NIH performed an assessment of Dr. Ma's intake of P-32, the resultant radiation
exposure received by Dr. Ma, and the radiation exposure received by her fetus based on urine
specimens collected by Dr. Ma.

On June 29, 1995, 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 also contacted radiation emergency medical professionals via
telephone at REAC/TS and arranged for the REAC/TS 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 pregnancy, and the ER physician's lack of experience in dealing with
radioactive material internal contamination events, this was an eminently reasonable measure.
The REAC/TS physician, who also happened to be an OB/GYN, believed that medical
intervention at-the hospital would not have been very effective in inhibiting phosphorus
absorption from the gastro-intestinal tract because, by the time Dr. Ma had arrived at Holy

23

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

24

See Letter from Dr. David Dooley, dated April 15, 1996, to Debra C. Katz, Esq.
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Cross, and based on discussion with the RSB, the REAC/TS physician understood that over 9
hours had elapsed since the suspected ingestion and the P-32 would have essentially been
totally absorbed over this time period. The REAC/TS physician also asked the ER physician to
instruct Dr. Ma to collect 24-hour urine samples for evaluation of P-32 kinetics."25 The Holy
Cross ER physician recalled that the NIH RSO requested that all of Dr. Ma's urine was to be
measured, theý volume for each void recorded, and then all of the urine to be placed in one
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 modeling in determining the radiation exposure. He also suggested that the
same could be accomplished by saving a small sample from each void (and recording the
volume collected), separate from the continuing 24-hour collection. Dr. Weinstein believed that
either procedure, if followed, 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, a
small sample of each void would 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 significantly from the recommendation of the REAC/TS physician, or of
Dr. Weinsteinr-and were appropriate for proper assessment of Dr. Ma's intake and exposure, as
well as that of her fetus. Holy Cross Hospital instructed Dr. Ma to collect urine on a 24-hour

Letter from Ronald E. Goans, Ph.D., M.D., REAC/TS, dated November 8,1995, to Shawn W.
Goggins, NIH, and memorandum from Ronald E. Goans, Ph.D., M.D., dated July 17,1995, to Dr. Robert
Ricks, REACITS.
25
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basis. When Dr. Ma reported to RSB on June 30, 1995, she brought the urine collected since
departing Holy Cross, and was instructed to continue collecting urine on a 24-hour basis.

NIH states that when Drs. Ma and Zheng reported to the RSB for follow-up at 11:00
a.m. on June 30, 1995, they brought with them Dr. Ma's urine, in tubes and a container, and
stated to RSB staff that was all the urine collected at the hospital and since discharge. Later
that day, when Dr. Ma complained of back pain, she was escorted, at RSB's recommendation,
to the NIH OMS where she was examined by a physician, and additional urine 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 5:00 p.m. at the NIH Clinical Center, and at that time was provided three
carboys by RSB for the upcoming weekend and was advised to collect 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 preliminary notification, NRC issued PNO-I-95-025, "Internal
Contamination of Researcher," on July 3, 1995, which stated that NIH had indicated that a
32-year old female, who was in her fourth month of pregnancy, had received an estimated
ingestion of approximately 11.1 MBq (300 gCi) of P-32.1

PNs constitute early notice of events of possible safety or public interest significance. Information
contained in PNs is received without any verification or evaluation, and is basically all that is known by the
licensee and NRC staff as of the date of issuance to the public. They are also known as preliminary
notifications of occurrence (PNOs).
26
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Subsequent urine samples, when received from Dr. Ma, were analyzed promptly.
NRC's AIT determined that the licensee analyzed all samples accurately, as confirmed by the
analyses performed for NRC by ORISE, and by NRC's Region I Laboratory. The periodic
reanalysis of samples by the Licensee to ensure that the samples contained no additional
radioactive contaminates was appropriate.

On August 29, 1995, based upon additional urine analysis, NIH performed another
*

assessment of Dr. Ma's exposure. NIH calculated Dr. Ma's effective dose equivalent to be
4.17 rem (41.7 mSv), based upon an estimated intake of 500 gCi (18.5 MBq), and the dose to
Dr. Ma's fetus to be 3.2 rem (32 mSv). This reassessment was based on a total of 26 urine
samples obtained from Holy Cross Hospital and Dr. Ma,

In 1996, NIH contracted with Skrable Enterprises, Inc., to perform a reassessment of all
available urine data, as well as an evaluation of creatinine levels in the urine samples in order to
confirm sample validity. This consultant suggested modification of the standard model
parameters for the short-term retention compartments and use of creatinine normalized data to
improve the fit of the estimate to the sample data. These suggestions accounted for the
varying time periods of sample collection.

Based upon this reassessment, NIH revised its

estimate of Dr. Ma's CEDE to between 4.7 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
was calculated to be between 3.7 and 5.4 rem (37 and 54 mSv). Also on July 30, 1996, NIH
RSB staff delivered its revised estimates entitled, "Report of 1995 Radiation Dose, NRC
License 19-00296-10, "to Dr. Ma at NIH, which summarized the doses described above and
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stated that the "levels (received by Dr. Ma) are considered to be safe and are not expected to
result in a health impact."2"

Regarding the concerns of the Petitioners' that NIH failed to account for the effect of
hydration therapy, NIH's report of its last estimate of Dr. Ma's 1995 occupational radiation dose
states that NIH's Consultant was not only aware of the large variation exhibited by the bioassay
data as a result of hydration therapy, but accounted for these differences by using a modified
biokinetic model and creatinine-normalized urine data to account for the large variances in the
bioassay 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 follow the anticipated models, NRC's
second consultant, Lawrence Livermore National Laboratory (LLNL), performed an independent
assessment of the NIH data to determine if differences in the dose estimates may have been
due to the use of the different internal dose assessment codes. When the first two data values
were removed from the NIH data set, the unweighted least squares intake assessment using
the CINDY code was 30 MBq (810 kCi). Intake assessments from CINDY using the LLNL
treated data set ranged from 20.7 to 40.7 MBq (560 to 1100 AzCi). This range of results is also
consistent with the ORISE intake estimates of between 22.9 and 30.3 MBq (620 and 820 /.Ci).
These results indicate that differences in correcting for 24-hour excretion also do not

27

See NIH memorandum from the NIH RSO, dated July 30, 1996, to Dr. Ma.

45
significantly influence the intake estimates. Therefore, the differences in the dose assessments
between NIH's August 29, 1995, estimate and NRC's estimate were mainly due to differences
in data handling. The major difference in these two dose estimates was the treatment of the
sample data from the first few days post intake. However, since the last NIH estimates now
yield relatively close results with those of the Petitioners and NRC, NIH's use of the least
squares method in its earlier estimate is not cause for concern.

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 to
Dr. Ma, were positive for P-32 contamination. All of the 21 individuals who 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) specified by 10 C.F.R.
§20.1201(a)(1)(i). Of the five of the individuals who were members of the public, as defined by
10 C.F.R. §20.1003, one individual received a dose in excess of NRC's annual limit of 1 mSv
(0.1 rem) for members of the public specified by 10 C.F.R. §20.1301(a)(1). This individual's
dose was estimated to be between 1.5 and 2.5 mSv (150 and 250 millirem].

Petitioners are correct in stating that the July 3, 1995, preliminary 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 which may have caused, or threatens to
cause, an individual to receive a dose exceeding 50 mSv (5 rem). 10 C.F.R. §20.2202(b)(1)(i).
Once information is reported to NRC, NRC issues a preliminary notification in accordance with
NRC Inspection Manual Chapter 1120, Sections 1120-07 and 1120-08. These notifications
promptly provide information to the Commissioners, as well as other NRC and Agreement State
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management on matters that are of significant safety concern or have, or potentially could
have, high public interest. These notifications, however, are not assumed to constitute final
estimates.

As far as the Petitioners' concern that the NIH bioassay program was faulty in not
collecting and analyzing fecal samples, NRC-approved models and methods provides
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
Commission on Radiological Protection Publication 30, the biokinetic model for phosphorus
predicts that about 80 percent of the ingested phosphorus is 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 tissue and 30 percent is incorporated into the
skeleton. The 15 percent that goes to early excretion is considered to enter directly into the
kidney/bladder compartment, from which it is eliminated within a 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 compar.ment into the feces, NIH's use of urinary excretion data and
decision not to use fecal excretion data was entirely appropriate.

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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not endorsed its use in any NRC Regulatory Guide.28 Moreover, ANSI N13.30 is industryissued guidance only, and does not constitute a regulatory requirement.

Petitioners are correct in stating that early reports from NIH of July and August 1995
were not based upon full and complete data. In hindsight, the August 29, 1995, report of NIH
should not have been referenced as "final" 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 is reflected in the urine, it is reasonable to conclude that urine
activity may establish an equilibrium within a few days after the intake. Therefore, the early NIH
dose assessments during the first month after the incident tended to underestimate the dose
because of the nature of phosphorus biokinetics and the limited usefulness of internationallyaccepted models derived primarily for standard-setting. It is understandable, 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 (i.e., 20 to 30 days for P-32), an evaluation of the entire set of data must
be performed relative to the projected values. It is during this time that a reevaluation should
be made regarding the validity, usability, and statistical weight of the early times after intake.
NIH's last set of consultants, as well as the NRC's and Petitioners' consultants, had the

ANSI N13.30, "Performance Criteria for Radiobioassay," was issued as a draft standard for
comment in September 1989, and was finalized in May 1996. NRC has not yet endorsed it for licensee
use in any NRC Regulatory Guides.
28
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advantage of retrospective insight into the data, and based on that insight, did not use the
urinary excretion data from the first few days after intake.

(3) NRC Estimates
ORISE, serving as a scientific consultant to NRC, and using bioassay data provided by
NIH, performed an assessment for NRC of the intake by, and resultant P-32 radiation Dr. Ma
was exposed to, and of the radiation exposure received by her fetus. One of the major
differences between the early estimates of the Licensee and NRC was NIH's use of the annual
limit on intake (ALl) that was based on Reference Man [70 kilograms (kg)], versus NRC's use of
an ALl based on Reference Woman (57 kg). NRC requires licensees to calculate doses to
individuals in accordance with ALIs that are based on Reference Man. See 10 C.F.R. Part 20,
Appendix B, notes to Table 1, 'Occupational." Because NRC's understanding was that Dr. Ma
weighed approximately 53 kg, the model to calculate the ALl that more appropriately
represented the circumstances of Dr. Ma's contamination was Reference Woman, and
consequently all NRC dose estimates were based upon that model.

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

Based on the work of its consultants, NRC estimates that Dr. Ma ingested between
30.3 and 48.1 MBq (820 and 1300 kiCi) of P-32, an amount of P-32 in excess of the 22.2 MBq
(600 ACi) annual limit specified by 10 C.F.R. Part 20, Appendix B, Table 1, Column 1. 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 radiation exposure received by Dr. Ma's fetus was between
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 January 13, 1997.

NRC also contracted with one of its medical consultants to review and characterize the
safety significance of the exposures to 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 to the fetus, although there is moderate uncertainty 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 probability that the exposed fetus will not develop a radiation-induced childhood
cancer is 99.67% (range 99.60 to 99.74%). It is unknown whether this risk 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 IlT contamination events in
order to 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 licenses 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 scientific consultants reviewed and confirmed the NIH estimates of dose
received by the 26 individuals who drank from the contaminated water cooler. NRC concluded
that no deterministic or stochastic consequences are expected for any of the 26 individuals,
including Dr. Zheng, who were internally contaminated with P-32.

L. Directions to hospital emergency room personnel concerning assessment of Dr. Ma's level
of contamination
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 contamination.
Specifically, the NIH RSO directed the ER physician at Holy Cross to collect 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
period, in conflict with NUREG/CR-4884, "Interpretation of the Bioassay Measurements" (1987).
Petitioners also state that the Holy Cross ER physician did not know whose instructions to
follow and so developed a compromise plan, and when Dr. Ma was released from Holy Cross,
no instructions were given to her to collect her urine at any interval.

NRC concludes that the NIH RSB gave appropriate instructions, in view of the limited
NRC guidance-available to licensees at the time of this event regarding urine collection, see
Section III.H., supra, to Dr. Ma, to the paramedics who transferred 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's urine recommended to the ER physician by the REAC/ITS
physician, the NIH RSO, and Dr. Weinstein were not significantly different from each other or
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conflicting, and the instructions given by the Holy Cross ER physician to Dr. Ma for collection of
urine were appropriate for proper assessment of Dr. Ma's intake and exposure, as well as that
of her fetus. See Section III.K.(2), supra. Accordingly, NRC staff cannot conclude that Dr. Ma
was given inadequate or conflicting instructions.

M. NIH Notification to Dr. Ma of her radiation exposure level
Petitioners state that in violation of 10 C.F.R. §19.13(d), N IHdeliberately failed to notify
Dr. Ma of her estimated radiation exposure level at the same time such notification was
provided to NRC. Specifically, the only NIH notification provided to Dr. Ma was a copy of the
August 1995 ORISE report estimating her contamination at 265 /Ci (9.8 MBq), despite NRC
direction to NIH to make notifications required by 10 C.F.R. §19.13(d). As a result, before
NRC's actions to estimate her intake, Dr. Ma had to learn of her exposure levels from indirect
sources and consulted with an independent health physicist at great personal cost.

NRC notified NIH by letter dated December 1, 1995, from Thomas T. Martin, Regional
Director for Region I, and by letter dated January 29, 1996, from Charles W. Hehl, Director,
NRC Region I, Division of Nuclear Material Safety, that NIH was required to make notifications
pursuant to 10 C.F.R. §19.13(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
applicable occupational regulatory limits, 10 C.F.R. §20.1201(a)(1)(i), 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
(5.1 and 8.1 rem).
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By letter and facsimile dated May 15, 1997, counsel for Petitioners notified NRC that
NIH had revised its dose estimates for Dr. Ma and her fetus, and Petitioners' counsel provided
a copy to NRC of an NIH memorandum dated July 30, 1996, containing the revised estimates.
Although this document is addressed to Dr. Ma, Petitioners' counsel state that Dr. Ma never
received this memorandum and that NIH never notified her directly of her radiation dose after
the accident.

NIH revised its original dose estimates after engaging an independent expert on internal
dose assessment and bioassay interpretation to perform an analysis of the dose to Dr. Ma and
her fetus. NIH's independent consultant completed its analysis and prepared a report to NIH
dated March 4, 1996. NIH provided its memorandum dated July 30, 1996, summarizing
Dr. Ma's 1995 revised radiation dose estimates for her and her fetus, to NRC at its request, on
April 4, 1997, by facsimile. Based on the NIH consultant's report, NIH revised its dose
estimates to a 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 a dose of between
3.7 and 5.4 rem (37 and 54 mSv) to Dr. Ma's fetus.

NRC regulations at 10 C.F.R. §19.13(d) require that NIH provide Dr. Ma with a report of
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 its Area Health Physicist hand-delivered the July 30, 1996, memorandum to Dr. Ma
on July 30, 1996. The Area Health Physicist states that at that time, she explained the contents
of the memorandum to both Dr. Ma and Dr. Zheng, asked if they had any questions, and
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identified NIH personnel to contact if Petitioners had any questions. The Area Health Physicist
states that Petitioners opened the envelope and read the memorandum in her presence.2 9

Accordingly, NIH did violate 10 C.F.R. §20.2203(a)(2)(i), because NIH did not submit a
written report to NRC within 30 days after learning of the occupational dose to Dr. 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, in accordance with 10 C.F.R. §19.13(d). Accordingly,
Petitioners' request for enforcement action for violation of 10 C.F.R. §19.13(d) is denied.30

N. Declaration of pregnancy and minimization of radiation exposure to Dr. Ma
Petitioners state that, in violation of 10 C.F.R. §20.1208, their supervisor, Dr. Weinstein,
coerced Dr. Ma to not submit a 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 denied Dr. Ma her right to receive
protection for her fetus from ionizing radiation in excess of 0.5 rem (5 mSv). Petitioners stnte
that between June 19 and June 23, 1995, Dr. Weinstein withheld the NIH form used to file a
declaration of pregnancy, and insisted that if Dr. Ma filled out the declaration form, it would

29 See letter dated August 15, 1997, from Robert A. Zoon, Radiation Safety Officer, NIH, to Carl J.
Paperiello, NRC, and attached "Memorandum" dated August 14, 1997, from Beth Reed, NIH Area Health
Physicist, to Robert A. Zoon.

Although there is a dispute as to whether in fact NIH notified Dr. Ma of its revised dose estimates,
Dr. Ma was in fact provided with the revised NIH dose estimates from another source.
30

54
"cause trouble for the lab." Petitioners also state that Dr. Weinstein disagreed with the steps
proposed by Petitioners to minimize radiation exposure of Dr. Ma during her pregnancy.

As a related matter, Petitioners also state that because Dr. Weinstein was in a hurry to
patent the results of their research (a novel method to display more efficiently the existence of
expressed genes), which would have had significant scientific and commercial value, Dr.
Weinstein urged Petitioners to work tirelessly, and over a period of several weeks before the
contamination incident, repeatedly requested Petitioners to terminate Dr. Ma's pregnancy.
Based on the several inspections and the investigation, NRC concludes that the evidence does
not substantiate Petitioners' assertions that Dr. Weinstein urged Petitioners to work tirelessly,
requested Petitioners to terminate Dr. Ma's pregnancy,3 1 and was in a hurry to patent the
results of Petitioners' research,3 2 or that the research would have had significant scientific and
commercial value. 3

In addition to the lack of evidence corroborating this assertion, there are significant inconsistencies
in Dr. Ma's account of how she learned of the alleged request. 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 alleged request earlier that day. Dr. Ma, however, told investigators that she
learned of the alleged request during a meeting at NIH with Dr. Zheng and Dr. Weinstein, a week after
Dr. Weinstein made the alleged request to Dr. Zheng, and that Dr. Zheng had not told Dr. Ma of the
request.
31

In addition to the lack of evidence to corroborate this assertion, Petitioners made contradictory
statements regarding Dr. Weinstein's plans for publication of the results of Petitioners' research. Several
days after discovery of Dr. Ma's contamination, Dr. Ma told a colleague that the Petitioners wanted to
publish their research paper before obtaining a patent application (contrary to usual procedures), but that
Dr. Weinstein was trying to delay publication of the research paper. Dr. Ma told investigators shortly
afterwards that Dr. Weinstein believed that her pregnancy would prevent her from handling radioactive
materials, when Dr. Weinstein had applied for a patent and was trying to get the Petitioners' research
paper published. A few days later, Dr. Zheng submitted a statement to investigators asserting that over
the past 3 or 4 months Dr. Weinstein had been trying to delay publication of the research paper.
32

The investigation indicates that the Petitioners' research, which was conducted to investigate a
proposal of Dr. Weinstein, did not constitute a major scientific discovery and had little commercial value.
-3
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Based on the inspections and investigation, NRC concludes that the evidence 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,34 or that Dr. Weinstein objected to or interfered with any measures proposed or taken
by Petitioners to minimize exposure of Dr. Ma's fetus to radiation. Additionally, Petitioners both
took the "NIH Radiation Safety in the Laboratory" training course on November 29, 1994. 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 a
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, 1995. 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 failure
to submit a written declaration of pregnancy was voluntary. Accordingly, the 5-mSv (0.5-rem)
occupational exposure limit specified by 10 C.F.R. §20.1208(a) for the fetus of a declared
pregnant worker was not applicable to Dr. Ma.

Based on the above, Petitioners' request for enforcement action against NIH for violation
of 10 C.F.R. §20.1208 is denied.

3 Moreover, the investigation produced evidence that Dr. Ma was not eager to declare her pregnancy.
Dr. Ma told an NIH colleague approximately 2 months before the contamination incident that she was
reluctant to inform Dr. Weinstein of her pregnancy, because then she might have to stop conducting
experiments involving radiation.
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0. Responsibility for contamination of Dr. Ma and 26 NIH employees
Based on the inspections and the investigation, NRC concludes that Dr. Ma and 26 NIH
employees were deliberately contaminated with P-32. Dr. Ma's exposure and the exposure of
one of the 26 employees contaminated by the water cooler were beyond regulatory limits, in
violation of 10 C.F.R. §§20.1201 and 20.1301, respectively. Neither the means 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, however, 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 also concludes that the contamination of Dr. Ma and of the water cooler
was not a result of the Licensee's violations of NRC requirements for security and control of
radioactive material. See Section III. A, "Violations of NRC requirements for security and
control of licensed material", supra. Normally, the exposures beyond regulatory limits in this
case would be subject to significant enforcement action. However, under the circumstances of

'5 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 refrigerator the previous evening. Dr. Ma's
contamination was discovered at approximately 6:00 p.m. on June 29. The evidence indicates that Dr. Ma
was not contaminated by food she had stored in the NIH conference room refrigerator. In the evening of
June 29, the NIH RSB found no radioactive contamination of the conference room refrigerator, the
contents of the refrigerator, Dr. Ma's desk, the table at which Dr. Ma ate, the trash cans or containers 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 refrigerator occurred
sometime after 5:00 p.m. on June 29. The AIT report states in the chronology that the NIH RSB initial
estimated time of ingestion was noon on June 29, 1995. However, after review of the physical evidence
and radiation surveys, NIH used 11:00 am, June 28, 1995, as the most probable initial ingestion time. NIH
also used this initial ingestion time for the other 26 contaminated NIH individuals involved. NRC also used
this initial time of ingestion in its dose estimates.
3 The investigation produced no evidence to corroborate Petitioners' assertions that Dr. Weinstein had
suggested to 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
because NIH fully cooperated with the investigation, there is no evidence that NIH contributed
directly or indirectly to the deliberate misuse of licensed material involved, and NIH could not
reasonably foresee that an employee or employees would maliciously misuse radioactive
material 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 regulatory
limits, or the contamination of the water cooler.

IV. CONCLUSIONS

The following requests of 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 materials,
inventory control of radioactive materials, monitoring, and the issuance, use, and collection of
dosimetry. Petitioners' request for NRC action to ensure adequate procedures and instructions
to exposed persons for sample collection is granted as described above. The following

See letter from Ashok C. Thadani, Acting Deputy Executive Director for Regulatory Effectiveness, to
Michael M. Gottesman, M.D., Deputy Director for Intramural Research, NIH, dated September 17, 1997.
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requests of Petitioners for enforcement action against NIH are denied: for the exposure of
Dr. Ma beyond regulatory limits, for the exposure of Dr. Ma's fetus, and for the contamination of
the water cooler; regarding notification to Dr. Ma of her level of contamination; regarding Dr.
Ma's declaration of pregnancy; regarding the conduct of surveys after Dr. Ma's contamination;
and for the failure to accurately calculate Dr. Ma's occupational radiation dose. Finally,
Petitioners' request to suspend or revoke the NIH license is denied.

A copy of this Decision will be filed with the Secretary of the Commission 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 will 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.

Carl J. Paperiello, Director
Office of Nuclear Material Safety and
Safeguards
This 17 day of September 1997
Rockville, Maryland

September 17,
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requests of Petitioners for enforcement action against NIH are denied: for the exposure of Dr. Ma
beyond regulatory limits, for the exposure of Dr. Ma's fetus, and for the contamination of the water
cooler; regarding notification to Dr. Ma of her level of contamination; regarding Dr. Ma's declaration
of pregnancy; regarding the conduct of surveys after Dr. Ma's contamination; and for the failure to
accurately calculate Dr. Ma's occupational radiation dose. Finally, Petitioners' request to suspend or
revoke the NIH license is denied.
A copy of this Decision will be filed with the Secretary of the Commission 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 will 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.
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Carl J. Paperiello, Director
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ADJUDK.

NATIONAL INSTITUTES OF HEALTH
ISSUANCE OF DIRECTOR'S DECISION UNDER 10 C.F.R. §2.206

Notice is hereby given that the Director, Office of Nuclear Material Safety and
Safeguards, U. S. Nuclear Regulatory Commission (NRC), has acted on a Petition for action
dated October 10, 1995, submitted by Maryann Wenli Ma, M.D., Ph.D., and Bill Wenling Zheng,
M.D., Ph.D. (Dr. Ma and Dr. Zheng or Petitioners), as supplemented by letters dated March 25,
1996, and July 10, 1997, with regard to NRC Licensee, the National Institutes of Health (NIH or
the Licensee).
Petitioners requested, pursuant to 10 C.F.R. §2.206, that NRC suspend or revoke the
materials license of NIH, NRC License No. 19-00296-10, pending resolution 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 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 C.F.R. Part 20, Dr. Ma was contaminated with phosphorus-32
(P-32), resulting in both her and her unborn fetus receiving intakes of radioactive material
significantly in excess of regulatory limits, additional NIH employees were also internally
contaminated with P-32, and NIH failed to take proper actions to assess accurately the level of
Dr. Ma's internal contamination or provide appropriate medical care and follow-up treatment.

2

In their March 25, 1996, supplemental Petition, Petitioners state that NIH's repeated
denials that it has any problem with its security over radioactive materials suggests that the NIH
radioactive materials license should be suspended or revoked, because the Licensee poses a
threat to public health and safety, the Licensee has not responded adequately to other
enforcement actions, and is unwilling or unable to comply with NRC requirements. On July 10,
1997, Petitioners submitted another supplement to their Petition, requesting immediate
revocation or suspension of the NIH license on the grounds that NIH continues in its failure to
implement and maintain a program to oversee licensed radioactive materials sufficiently
securely to prevent another contamination incident of the type Dr. Ma experienced in 1995.
For the reasons stated in the "Director's Decision Under 10 C.F.R. §2.206," (DD-97-22)
the Director of the Office of Nuclear Material Safety and Safeguards has granted the following
requests of Petitioners in part: 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 materials, inventory control of radioactive materials, monitoring,
and the issuance, use, and collection of dosimetry. Petitioners' request for NRC action to
ensure adequate procedures and instructions to exposed persons for sample collection was
granted as described in DD-97-22. The following requests of Petitioners for enforcement action
against NIH were denied: for the exposure of Dr. Ma beyond regulatory limits, for the exposure
of Dr. Ma's fetus, and for the contamination of the water cooler; regarding notification to Dr. Ma
of her level of contamination; regarding Dr. Ma's declaration of pregnancy; regarding the
conduct of surveys after Dr. Ma's contamination; and for the failure to accurately calculate Dr.
Ma's occupational radiation dose. Finally, Petitioners' request to suspend or revoke the NIH
license was denied.
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The complete text of DD-97-22 follows this notice and is available for public inspection
at the Commission's Public Document Room, the Gelman Building, 2120 L. Street, N.W.,
Washington, D.C., 20003-1527 and at NRC's Region I Office located at 475 Allendale Road,
King of Prussia, PA, 19406-1415.
A copy of this Decision will be filed with the Secretary of the Commission 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 will 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.

Dated at Rockville, Maryland, this .l.th day of September, 1997.
FOR THE NUCLEAR REGULATORY COMMISSION

Carl J. Paledello,Drector
Office of Nuclear Material Safety and
Safeguards
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The complete text of DD-97-22 follows this notice and is available for public inspection at the
Commission's Public Document Room, the Gelman Building, 2120 L. Street, N.W., Washington, D.C.,
20003-1527 and at NRC's Region I Office located at 475 Allendale Road, King of Prussia, PA,
19406-1415.
A copy of this Decision will be filed with the Secretary of the Commission 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 will 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.

Dated at Rockville, Maryland, this

/.7thday of September,

1997.

FOR THE NUCLEAR REGULATORY COMMISSION

Carl J. Paperiello, Director
Office of Nuclear Material Safety and
Safeguards
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Hand-Delivered
March 25, 1996

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555
RE:

Dear Dr.

National Institutes of Health's Response
to NRC's Demand for Information (EA-95-240)
Docket No.
030-01786
License No. 19-00296-10

Paperiello:

This letter
is submitted in reply to the Response to Demand
for Information submitted by the National Institutes
of Health
(NIH) on December 11, 1995 ("Response"), following the filing
the
Petition Pursuant to 10 CFR § 2.206 to 2'-soend or Revoke the
Materials License of the National Institutes of Health
("Petition") by Dr. Maryann Wenli Ma and Dr. Bill Wenling Zheng
("Petitioners").
NIH attempts to place blame on Dr. Maryann
Wenli Ma for an occurrence it failed to protect her from and
disavows responsibility to Dr. Ma, and other workers, who are
harmed by deliberate acts of radiation contamination while
working at NIH.
As argued more fully below, NIH's lax control
and security of radioactive materials created an environment
where such an act was bound to occur, given that the means to
commit such an offense were readily available.
Further, NIH's Response fails
to refute a number of serious
allegations made by petitioners, several of which the Nuclear
Regulatory Commission (Region I) and its
Augmented Inspection
Team expressly confirmed, including that:
-I)- Dr. Ma "ingested an amount of phosphorous-32 (P-32)
excess of the annual limit" for occupationally exposed
individuals.
Dr. Ma's internal committed effective dose was

in

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
March 25, 1996
Page 2

between 8.0 and 12.7 rem as a result of the contamination
incident that occurred at NIH on or around June 28, 1995.
See Letter from T. Martin, Regional Director to Dr. M. Ma (Dec.
1, 1995);
2)
That Dr. Na's fetus received a dose of between 5.1 and
8.1 rem, in excess of the 0.5 rem dose limit for the embryo/fetus
of a declared pregnant worker.
Id.;
3)
That NIH failed to measure and calculate accurately the
total
occupational doses of Dr. Ma and Dr. Zheng throughout their
NIH employment by failing to provide them with appropriate
dosimetry.
See Augmented Inspection Team Report ("AIT Report"),
at

6;

4)
That once Petitioners told Dr. Weinstein that Dr. Ma was
pregnant he coerced her not to submit a Declaration of Pregnancy
form despite her stated desire for maximum protection from
radiation for her fetus, claiming that submission of the
declaration would cause disruption to the lab; and
5)
That Dr. John Weinstein interfered with Dr. Ma's
interactions with Radiation Safety Branch ("RSB") personnel and
with her medical treatment once her contamination was detected.
In addition, NIH's response contains numerous factual errors
and omissions which should be reviewed carefully by the NRC in
determining the type of enforcement action that should be taken
and the nature of the civil
penalties to be imposed.
10 CFR Part
2, app. C (VI)(C)(2)-(3).
Had NIH had in place an adequate
oversight and safety program for its
radioactive materials after
previous citations by the NRC, there is a substantial probability
that the 26 NIH researchers would not have been contaminated with
P-32 in June and July of 1995.
NIH's disregard for its
duty to
insure the safety of radioactive materials warrants suspension or
revocation of the radioactive materials license, or, at a minimum
the imposition of a Notice of Violation and a significant civil
fine.
NIH's assertion that it bears no responsibility for the
radioactive contaminatior of Drs. Ma, Zheng and 24 other
researchers in Building 37 should be of significant concern to
the NRC.
NIH Response, pp. 2-3.
As both a radioactive materials
licensee and the nation's preeminent biomedical research
facility,
NIH has a legal duty to insure the safe use of
radioactive materials for both its
workers and the public at

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
March 25, 1996
Page 3

large.
NIH's repeated denials that it has any problem with its
security over radioactive materials, despite overwhelming
investigative evidence from the NRC that a pattern of unlocked
and unsecured radioactive materials exists in NIH labs, suggests
strongly that suspension or revocation of NIH's radioactive
materials license is warranted in that:
1) the licensee poses a threat to public health or
safety;
2)
the licensee has not responded adequately to other
-enforcement actions; [and]
3)
the licensee is
NRC requirements.
I.

unwilling or unable to comply with

NIH Failed to Implement and Maintain A Sufficiently
Secure Oversight Program of Its Radioactive Materials

To Reasonably Prevent the Intentional Contamination of
Drs. Ma and Zhenq.

*

NIH asserts in its Response that in June/July of 1995, NIH
"had in place materials security and control procedures that met
and satisfied both NRC requirements and the institution's own
license obligations."
NIH Response, p. 2.
In fact, this
assertion is contradicted by a history of NRC violation notices
to NIH concerning lax radioactive materials security and
oversight during the summer preceding Petitioners'
contaminations, and by the findings of the NRC Augmented
Inspection Team ("AIT") which surveyed NIH practices and
procedures immediately after the June and July 1995
contaminations.
What the evidence shows is that the
contamination of Petitioners and 24 other researchers was an
accident waiting to happen.
A.

Radioactive Materials Were Not Locked And Secured
In Laboratories At NIH At The Time Of Drs. Ma And

Zheng's Contamination Despite Prior Notice By The
NRC Of This Problem.
NIH has not met NRC standards for adequate control and

security of radioactive materials to reasonably prevent the
intentional contamination of 26 researchers and has been

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
March 25, 1996
Page 4

unwifling to comply with NRC safety requirements.'
A year before
Petitioners were contaminated, the NIH "experimented" with a
"liberalized" policy of security that effectively excused
laboratories from locking up radioactive materials.
This
"liberalized" policy apparently led to a widespread breakdown in
security because in May of 1994, the NRC issued a Confirmatory
Action Letter (CAL) to NIH requiring it to take immediate steps
to secure radioactive materials in its
facilities
after
an onsite inspection revealed that several laboratories were
unoccupied with radioactive materials unsecured on desktops and
unlocked in laboratory refrigerators.
AIT Report, p. 12.
In
addition, the entry of NRC inspectors into NIH laboratories was
not challenged by NIH employees.
This provides important
evidence that the work environment in which radioactive materials
were stored or in use, was open to individuals outside of the
lab. 2 NIH objected to complying with NRC security regulations
requiring them to lock up radioactive materials claiming that the
time it took to do so was "potentially a serious impediment to
the effective conduct of biomedical research."
See Letter to
John McGraph, NRC, from NIH Director, Harold Varmus (Oct. 31,
1994.
NIH withdrew its
application for an exemption from security regulations and requirements only after the
contaminations of Drs. Ma and Zheng occurred and became
publicized.
NIH Response, p. 4, n. 3.
NRC's repeated discovery of unsecured radioactive materials
and the absence of any security controls in several NIH
laboratories strongly indicates a systemic failure of security
,.ver radioactive materials at NIH rather than an isolated problem
in a specific laboratory.
When Petitioners began working at NIH
in August of 1994, security over radioactive materials had not
improved.
Dr. Zheng attested under oath that all
of the
radioactive materials that he and the other researchers in the
lab used were stored together in an unlocked refrigerator and
freezer.
See Petition (Exhibit 2), ¶ 34.
Furthermore, he
attested that the doors to the laboratory were rarely locked
during non-working hours, permitting anyone in his research group
1 See 10 CFR Sections 20.1801 and 20.1802.
2NIH's

"significant

own notice to researchers stated that the NRC had
.

.

.

concern about the lack of adequate control and

security. of radioactive materials at the NIH."
See NIH
Memorandum entitled
"Immediate Action Required" (May 6, 1994),
attached and incorporated herein as Exhibit 1.
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of the radioactive materials stored in
to have access to all
Dr. Ma's affidavit
1d., ¶ 34.
refrigerator and freezer.
corroborates this lack of security in the lab prior to her
contamination.
See Petition (Exhibit 1), ¶ 41.

the

Petitioners' statements are further supported by NRC's
interview of a former NIH researcher, who revealed that she
ordered radioactive materials for herself and shared them with
researchers from her own and a neighboring laboratory.
AIT
Report, pp. 18-19.
These users were never listed
on NIH's Form
88-1, which requires the identities of all
authorized and
supervised users of radioactive materials.
Id.
at 18-19.
Furthermore, when this researcher left
NIH in May of 1995, she
left
behind two vials of P-32 for use by other unreported
researchers.
Id.
Thus, it is patently clear that unauthorized
users of radioactive materials, including P-32, could easily gain
undocumented access to radioactive material, even outside of
their
own laboratory, and completely escape the scrutiny of the
Radiation Safety Branch ("RSB"). 3 The most reasonable conclusion
to be drawn from these facts is that security controls at NIH
were systemically deficient at the time of Petitioners'
contamination, and that attempts by RSB personnel to monitor the
users of radioactive materials was woefully inadequate despite
previous warnings by the NRC.
NIH's efforts to improve security following the detection of
Drs. Ma and Zheng's contamination is still
inadequate.
Thd AIT
Report noted that on July 13, 1995, less than two weeks after Dr.
Ma's contamination, a package containing 70 microcuries of an
Iodine-125-labelled protein was reportedly lost.
AIT Report, p.
19.
On July 6, 1995, the AIT found vials containing significant
quantities of H-3 and C-14 ("Tritium" and "Carbon-14") unsecured
in the same building and on the same floor where Drs. Ma and
Zheng worked.
Id., pp. 19-20.
The NRC confiscated these
unsecured materials.
Despite NIH's claim that
it moved
immediately to impose "even tighter controls and security
measures to provide heightened protection for the community", NIH
waited until
October 26, 1995, a full
four months after
Dr. Ma's
contamination, to issue a formal policy of sanctions against
3NIH's

argument that NIH radioactive materials could not
have been responsible for the June/July contaminations because no
P-32 was- then in use in Petitioners' laboratory is disingenuous.
Given the lax security at NIH, P-32 could easily have been
obtained from another laboratory.
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researchers who failed to comply with mandated security
procedures.
Id., p. 20.
NIH argues that investigations by the NRC, FBI and the
Office of the Inspector General of the Department of Health and
Human Services "have produced no evidence linking the June/July
1995 contaminations with a failure of NIH security or control
policies" and, therefore, the NIH has no responsibility
NIH Response, p. 5.
It would appear
for the contaminations.
that NIH completely missed the finding of the NRC AIT which
stated:
Furthermore, special inspections of security
conducted in October and November, 1995,
identified weaknesses in the security of
radioactive material.
Weaknesses may have
resulted in ease of access to radioactive
material which could be a contributing
factor.

*

AIT Report, p. 21 (emphasis added).
NIH's failure
to respond to
the findings of lax security over radioactive materials in its
laboratories suggests strongly that it lacks the necessary
organizational will to comply with regulatory requirements
concerning the safety, monitoring and oversight of radioactive
materials in its
facilities.
NIH's failure to acknowledge its
security deficiencies creates an ongoing risk of further
contaminations

--

whether accidental or intentional

--

for its

workers and the community at large.
B.

MIH Inventory Control Of Radioactive Materials,

Users, And Disposal Is Inadequate To Accurately
Track The Use And Disposal Of Radioactive
Materials Within Its Facilities.
The importance of strict monitoring and accurate recordkeeping of radioactive materials is particularly highlighted in a
case of intentional contamination such as that of Drs. Ma and
Zheng.
If NIH had accurately monitored the use and disposal of
radioactive materials, particularly P-32, it might be possible to
ascertain who had ordered but not-used the requisite amounts of
P-32 within the timeframe of Petitioners' contamination.
Such
information might enable. law enforcement officials

who qonjaminated Petitioners.
impossible at NIH because its
fundamentally flawed.

to identify

Such an inquiry, however,
materials record-keeping

is

is
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*

NRC regulations clearly require licensees to maintain strict
record-keeping concerning the identity of the radioactive
material users, the amounts of radioactive material used, the
purposes for which the material is used, and the disposal of
unused radioactive material.
NIH baldly asserts in its
Response
that it has met all
NRC standards for monitoring the uses and
users of radioactive materials.
It states: "NIH carefully tracks
radioactive materials, requiring that records of isotope receipt,
utilization
and disposal be kept current."
NIH Response, p. 3.
However, as the AIT documented, the actual record-keeping and
monitoring, practices at NIH do not support such a statement.
The NRC's Augmented Inspection Team investigation called
into question NIH's entire inventory control system for
radioactive materials:

*

The AIT noted that the accuracy of inventory
records rat NIHI is questionable because
researchers only estimate the amount of
material 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.
AIT Report, p. 18 (emphasis added).
In other words, the NlI's
inventory control and monitoring system was so unreliable that an
accurate assessment of the amounts of P-32 possessed by
researchers at the time of Drs. Ma and Zheng's contaminations
could not be made.
The deficiency of NIH's inventory system
makes clear that NIH is unable to comply with NRC requirements,
warranting the issuance of a Notice of Violation, suspension or
revocation of its
license until such time as its
inventory system
meets federal safety regulations.
In addition, the AIT found that during the first
three
months of their
research, Drs. Ma and Zheng were given
radioactive materials which had been ordered by a researcher who
had since left
NIH.
The use of another researcher's radioactive
materials was never reported by the Authorized User, Dr. John
Weinstein, on the required Form 88-1.
AIT Report, p. 18.
The
AIT's discovery of similar practices by at least
one other
researcher is indicative of a systemic failure in NIH's oversight
of radioactive materials with its
current record-keeping system.
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*

'

The AIT also discovered that NIH had replaced Form 88-1,
which required the actual signature of the authorized user for
requests and receipt of radioactive materials, with a
computerized inventory system that did not require a signature.
Id., p. 17.
The AIT "determined that this procedure is not in
accordance with the requirements of the NIH license because the
electronic document does not include the signature of the
authorized u-er."
Id.
It does.not appear from the AIT Report
that NIH ever sought or obtained prior approval for the
implementation of such a computerized system of reporting.
In
its
Response to NRC's Demand for Information, the NIH failed to
respond to the fact that its
computer ordering system for
radioactive material had no mechanism to reasonably verify that
an Authorized User had in fact placed an order for radioactive
materials and had in fact received those materials.
NIH's
failure to insure safety in the ordering and receipt of
radioactive materials threatens the safety of not only the
workers at NIH, but of the public at large.
It is beyond question that the inventory and control system
used to track the types and amounts of radioactive materials used
by NIH researchers is highly inaccurate.
In the absence-of an
effective inventory control system, NIH set the stage for an
intentional contamination to occur.
C.

NIH Radiation Safety Branch Inspections
Are Ineffective To Adequately Monitor
The Authorized And Safe Use Of
Radioactive Materials.

NIH claims that its
Radiation Safety Officer (RSO) conducts
routine laboratory audits that include "checks to see who is
using radioactive material" and that it deals with unauthorized
use "severely."
AIT Report, p. 18.
The facts do not support
NIH's claim that
a rigorous oversight and enforcement program
exists at NIH.
NIH's tracking of radioactive materials use failed
to reveal
what the NRC Augmented Inspection Team discovered: that
a
researcher had ordered P-32, used part of the P-32, shared part
of it with other undocumented researchers from her own and a
neighboring laboratory, and then left
the remaining P-32 in the
possession of unauthorized users when she left
NIH.
Id., pp. 1920.
-The AIT also discovered that Petitioners used radioactive
materials in their
research before they had received required
radiation safety training and appropriate dosimetry.
Id., p. 18.

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
March 25, 1996
Page 9

apparently occurred under the "careful"
All of this
monitoring of the RSO.
The Augmented Inspection Team determined
that in November of 1994, a routine RSO inspection of the
laboratory in which Drs. Ma and Zheng worked reported that Drs.
Ma and Zheng were using S-35, ("Sulphur-35"), a low energy betaemitting isotope for which no dosimetry is required.
However,
Petitioners' research records clearly indicated that
they were
*using
P-33, ("Phosphorous-33"),
a beta-emitting isotope requiring
whole body dosimetry during its
use.
AIT Report, p. 6.
Not only
did the RSO contractor erroneously report the type of radioactive
isotope then in use by Drs. Ma and Zheng, but also failed to note
that Petitioners had not been officially trained to use
radioactive material and were not wearing required dosimetry.
NIH has failed to respond in any meaningful way to the
charges brought by Drs. Ma and Zheng concerning the inadequate
controls and monitoring of radioactive materials at NIH.
The AIT
Report makes clear that significant flaws existed in NIH's
radioactive materials control and oversight program at the time
of Drs. Ma and Zheng's contaminations.
Most notably, NIH was
cited for a serious lapse in proper radioactive materials
oversight and control over a year before Drs. Ma and Zheng were
contaminated.
Even after Dr. Ma and Zheng's contaminations
occurred, radioactive materials were still
not kept under lock
and key by researchers, and NIH still
cannot determine the source
of the P-32 used in Dr. Ma's contamination because of its
poor
record-keeping.
NIH contends that it could not have prevented Drs. Ma and
Zheng's contaminations, even if all
NRC regulations had been
followed.
"If,
as suspected, a person . . . deliberately secured
a supply of radioactive material with which to commit a criminal
act at the NIH, the NRC standards of security and control of
radioactive material could not have prevented that conduct."
NIH
Response, p. 6.
This position should be of significant concern
to the NRC as it evidences a deep skepticism about the efficacy
of radioactive materials monitoring, and a corresponding lack of
motivation on NIH's part to create and implement an effective
security and monitoring system over its
radioactive materials
sufficient to protect the safety of its
workers and the public.
The NRC sensibly and soundly rejected such an approach during its
Commissioner Briefing on the Generic Implications of Recent
Events Involving Ingestion of Radioactive Material at Research
Facilities
(Dec. 19, 1995).
As John Glenn,

Chief,

Radiation Protection

& Health Effects
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Branch, RES noted during the Commisioners briefing, "the team did
conclude that effective security and control could deter such
misuse [of radioactive materials] and if such misuse is going to
be detected, that provides even greater deterrence."
If NIH had in place an effective program of radioactive
inventory control that accurately tracked the ordering,
distribution and disposal of P-32, coupled with a monitoring
program that insured that all
radioactive materials were locked
and secured both during and after experiments, Drs. Ma and Zheng
and 24 other researchers would likely not have been contaminated
in June/July of 1995.
It should be beyond dispute that, had such
a program been in place in June/July of 1995, the person who
contaminated these 26 individuals would not have had
undocumented, unauthorized access to P-32 as a matter of course,
and the corresponding risk of that individual's detection would
have been significantly increased.
The fact that some individuals may commit intentional acts
with radioactive materials does not diminish NIH's responsibility
to secure those materials; rather, in the highly competitive
world of medical research NIH must anticipate that such acts are
possible and must take all
necessary steps to create a climate
where unauthorized and undocumented access to such materials is
not possible.
NIH's failure to recognize that its
inadequate
security and monitoring program may have been a contributing
factor in the contaminations of Drs. Ma and Zheng and the other
researchers supports Petitioners' request that the NRC issue a
Notice of Violation and impose a significant fine.
II.

NIH Incorrectly Assessed Dr. Ma's dosage.

Pursuant to its
license, NIH must monitor the type and
quantity of a worker's annual internal or external radioactive
exposure.
10 CFR S20.1501 and 1502.
See also 10 CFR 20.2106.
NIH failed completely in its
duty to assess correctly Dr. Ma's
level of radioactive contamination.
NIH's failure to impartially
conduct its
bioassay responsibilities presents an ongoing threat
to all
NIH employees and the public at large.
The overwhelming evidence from the AIT Report and
Petitioners' expert health physicist, Dr. David Dooley, indicates
that NIH incorrectly analyzed Dr. Ma's contamination levels from
urine bioassays, reported prematurely on Dr. Ma's dosage levels,
and failed to consider contradictory evidence pointing to a much
higher level of contamination.
It is clear from the records that
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NIH sought to skew the analysis of Dr.. Ma's contamination so that
it could report to the NRC, Dr. Ma and the public that Dr. Ma's
contamination level was well below the permissible annual
occupational limits.

*

*

In its
Response, NIH has maintained the position that its
"bioassay program meets professional and regulatory standards for
the detection and monitoring of exposures to radioactive
materials."
NIH Response, p. 6.
Further, NIH asserts that its
"effective bioassay program [has] a professionally rigorous
quality assurance component."
Id.
At least with respect to its
handling -Qf Dr. Ma's contamination, these statements are untrue
and the NIH Response fails
to account in any way for the sharply
critical
assessments of its
bioassay analysis by independent,
third-party evaluations.
Only six days after Dr. Ma's estimated date of
contamination, NIH reported that Dr. Ma's estimated contamination
was approximately 300 microcuries of P-32, and that "there are no
adverse health consequence expected for the researcher or the
fetus."
See July 3, 1995 Preliminary Notification of Event or
Unusual Occurrence PNI-9525, previously cited in Petition at
Exhibit 7.
NIH reported that to Dr. Ma that her P-32 intake was
approximately 265 ACi.
See August 29, 1995 Memorandum from Shawn
Googins, NIH Radiation Safety Branch to Robert Zoon, NIH
Radiation Safety Branch, previously cited in Petition, at Exhibit
15.
No other independent analysis of Dr. Ma's contamination
levels supports NIH's self-serving estimates.
As early as August
15, 1995, NIH learned that the ORISE Radiation Internal Dose
Information Center viewed NIH's initial
assessment of 200-300 ACi
to be unsupported by the data.
It is

further clear that an estimate of 200-300 uCi. as

reported earlier, and releated in Mr. Googins'

memorandum of

Auaust S. is not tenable.
An estimate of 590 ;LCi, while not
entirely unreasonable, does not in my opinion provide as
good a fit
as the estimate of 740 ACi in the case in which
decay is included or 820 gCi in the case in which it is not
included . . . Therefore, it is my conclusion that the
intake was probably between 740 and 820 ACi and thus that
the woman's effective dose equivalent is best estimated to
.be-between 5.8 and 6.4 rem.
See Letter from Michael Stabin,

ORISE Radiation Internal Dose
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*

Information Center, to Donna-Beth Howe, NRC Division of
Industrial and Medical Nuclear Safety (Aug. 15, 1995), attached
and incorporated herein as Exhibit 2.
Despite ORISE's criticisms
of NIH's analysis, NIH rendered a so-called final dose estimate
on August 29, 1995, which revised Dr. Ma's dosage to 500 gCi with
an individual effective dose equivalent of 4.17 rem.
This
estimate was conveniently below the ORISE estimate and federal
regulatory arnual exposure limits.
In October of 1995, Dr. Ma filed her Petition which included
a preliminary report by Dr. David Dooley, a certified
Health
Physicist with expertise in internal dose assessment.
Using
radioanalysis of excreta data performed by the TMA/Norcal
Laboratory in Richmond, California, one of the best nuclear
industry analytical laboratories in the world, Dr. Dooley
concluded that Dr. Ma's estimated P-32 intake was 1000 ACi, with
a Committed Effective Dose Equivalent of 9.2 rem.
See Petition,
Exhibit 6.
This assessment was more than double what NIH had
calculated, more than 4.2 rem in excess of federal regulatory
limits for annual intake by a non-pregnant woman, and more than
8.7 rem in excess of federal limits for a declared pregnant
woman.

*

As a result
of Dr. Ma's request for an independent
evaluation of her contamination, the NRC commissioned the
Lawrence Livermore National Laboratories (LLNL) to conduct a
third-party review of NIH's dosimetry analysis of Dr. Ma'sý
contamination levels.
The LLNL studies calculated Dr. Ma's P-32
intake to be between 820 to 1300 ACi, and her internal Committed
Effective Dose Equivalent to be between 8.0 to 12.7 rem -- both
well above federal annual intake limits for pregnant and nonpregnant women.
See Letter to Dr. Maryann Wenli Ma from Thomas
T. Martin, NRC Regional Administrator (Dec. 1, 1995), attached
and incorporated herein as Exhibit 3.
The LLNL analysis sharply criticized
NIH's evaluation of Dr.
Ma's dosage.
The report noted that NIH had failed to correct its
estimate of P-32 intake with data obtained after
the first
few
days following the contamination.4
"[Failure to include this
4Both Dr.

Dooley and LLNL's evaluations excluded as
unreliable excreta data from the first
24-hour period of
collection.
NIH's evaluation relied primarily upon this
arriving at Dr. Ma's dosage estimate.
LLNL noted that:

data in
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data] results in an underestimate of the expected excretion at
longer times post intake."
LLNL Report, p. 10.

*

*

The LLNL report also criticized NIH's failure to consider
the NIH Nuclear Medicine Division's whole body count data, which
in fact confirmed the dose estimates of LLNL and ORISE.
Id., pp.
12-13.
Dr. Ma's whole body count showed that she had ingested
approximately 862 MCi of P-32 -- an assessment much more in line
with that of LLNL and Dr. Dooley.
See Memorandum from Dr. Jorge
Carasquillo, NIH Nuclear Medicine to Robert Zoon, Chief, NIH
Radiation Safety Branch (July 11, 1995), previously attached in
Petition as Exhibit 8.
This information was available to NIH as
early as July 11, 1995, yet it was not considered in NIH's final
dose assessments because such an assessment put Dr. Ma's
contamination levels well above the federally permitted annual
dose limits.
In its
Response to the NRC's Demand for Information, NIH
attempts to excuse its
faulty dose assessment on Dr. Ma by
blaming her for the manner in which she collected her urine
following this
highly traumatic event.
NIH appears to suggest
that Dr. Ma is somehow responsible for NIH's failed urine
analysis because she returned a weekend's collection of urine in
one carboy, rather than three, and failed to follow through with
continuing urine collection despite urging by NIH personnel.
NIH
Response, pp. 7-8.
NIH's position is disingenous.
Clearly, NIH
must bear the responsibility for its
failure to collect relevant
excreta data following detection of the contamination.
Prior Dr. Ma's internal contamination, NIH failed to have a
procedure in place to provide clear instructions to Dr. Ma about
sample collection.
As Dr. Glenn noted during the Commissioners'
briefing on December 19, 1995, NIH "lost information about early
excretion of phosphorous 32 because clear instructions were not
provided to the exposed individual about sample instruction."

Documented intakes of -32 have demonstrated an increase of
urinary output over the first
few days post intake. . .
Therefore does assessments during the early periods after
the incident may tend to under-estimate the dose because of
the biokinetic nature of phosphorous and the inadequacy of
,internationally accepted models.
LLNL Report,

p.

11.
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*

*

Further, as the Declaration of Dr. Ma makes clear, NIH's
Dr. Ma did did everything
rendition of the facts is incorrect.
requested of her by NIH until it became evident to her that NIH
concern for her health, was not interested in
had little
providing her medical care, and was more interested in issuing
patently false statements to the media about her condition and
See Declaration of Maryann Wenli Ma, M.D.,
that of her fetus.
Dr.
Ph.D., attached and incorporated herein as Exhibit 4, ¶ 2.
Ma returned a weekend's urine collection in one carboy rather
than three because two of the three wide-mouthed containers
Id., ¶ 5.
were defective and leaked.
provided by RSB officials
Similarly, NIH did not make "repeated efforts" to reach Dr. Ma to
Rather, Dr. Ma was
get her to provide additional urine samples.
asked to bring in urine samples for the couple of weeks following
she
On her own initiative,
Id.
¶ 2, 6.
her contamination.
Medical notes
submitted urine samples through July 27, 1995.
from the NIH Occupational Medical Services (OMS) reveal that no
services were provided to Dr. Ma after June 30, 1995 except to
request blood work results, which were authorized by Dr. Ma.
Even if these facts occurred as NIH alleges, NIH's dose
have resulted in higher contamination
estimates should still
The Lawrence Livermore dose
levels than those reported.
evaluation used the same information available to NIH in arriving
NIH's feeble attempt to blame Dr. Ma for
at'its
dose estimates.
its
own inadequate and biased bioassay analysis should be
rejected by the NRC.
NIH's failure to consider all the relevant data in assessing
Dr. Ma's internal dosage, particularly evidence contradictory to
dose estimates, strongly indicates that NIH is not
its
initial
workers' radiation
able or willing to impartially evaluate its
exposure levels in accordance with federal regulations when the
NIH's
results show an exposure in excess of federal limits.
included a review of only that evidence which
bioassay efforts
desired conclusion that Dr. Ma's contamination was
supported its
below federal annual limits.
Finally, NIH cannot accurately assess Dr. Ma's annual dosage
during her tenure at NIH because it had no record of her exposure
to P-32 or other radioactive materials prior to June 28, 1995.
As the AIT Report found, Petitioners were never issued dosimetry
by Dr. Weinstein even though they were engaged in research using
In
AIT Report, p. 6.
P-32-in-December of 1994 and early 1995.
the absence of ongoing dosimetry measuring radioactive exposure,
NIH cannot determine Petitioners' annual occupational doses
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NIH, therefore, has failed to
pursuant to 10 CFR 20.1201 et seq.
duty of monitoring exposure limits pursuant to 10
comply with its
CFR 20.1502.

*

NIH should be subject to enforcement action based upon the
AIT's finding that a routine on-site inspection of Petitioners'
Drs. Ma
lab by a NIH compliance contractor failed to notice that
and Zheng were using P-32 but were not wearing dosimetry because
Not only
AIT Report, p. 6.
it had never been issued to them.
prove that NIH's dosimetry program is far from
does this
Response, but that
"expansive" as asserted by NIH in its
programmaltic flaws exist in NIH's monitoring and oversight
functions.
III.

__

NIH Has Failed to Properly Notify Dr. Ma of Her Dosage
Levels As Required by Federal Regulations and NRC
Directive.

NIH's disregard for Dr. "Ma's health and safety is further
failure to provide Dr. Ma with statutorily
demonstrated by its
Pursuant to 10 CFR
required notice of her exposure level.
19.13(d), NIH is required to notify Dr. Ma of her estimated
radiation exposure level at the same time such notification is
Except for
provided to the Nuclear Regulatory Commission.
providing Dr. Ma with a copy of the August, 1995 ORISE report
estimating her contamination at 265 MCI, NIH has never provided
To this
Ma Declaration, 1 9.
required notice.
Dr. Ma with this
day, NIH has failed to comply with this requirement even though
it was specifically instructed by the NRC to do so in the NRC's
to the Augmented Inspection Team
January 29, 1996 cover letter
("However, NIH is expected to make the required
Report.
notifications pursuant to 10 CFR 19.13(d) based on the
NIH's
information as outlined in our December 1, 1995, letter.")
failure to comply with this clear directive from the NRC is
to comply with
unwillingness or inability
further evidence of its
10 CFR Part 2, app. c(VI) (C) (2)-(3).
NRC requirements.
Sadly, prior to NRC's actions in response to the Petition,
of her
Dr. Ma has had to learn of her exposure levels and that
baby from indirect sources, such as NIH statements to the media
In
and NIH documents placed in the NRC Public Documents Room.
response to the co-,radictory inf r-nation she was provided, Dr.
Ma consulted with an independent health physicist to determine
her actual contamination dosage, at great personal cost and
In effect, Dr. Ma has personally assumed the
inconvenience.
responsibilities which are fundamental to NIH's materials
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license.
IV.

*

*

NIH Failed to Provide Adequate Medical Care and FollowuD To Dr. Na Following Detection of her Contamination.

NIH's argument that, it provided Dr. Ma adequate counsel,
medical care and follow-up following detection of her
contamination does not hold up under close scrutiny.
First,
RSB
personnel provided Dr. Ma with incorrect information and advice
about her contamination at a time they had no information about
the actual level of her contamination.
Second, Dr. Weinstein
interfered with the RSB's efforts to question and counsel Dr. Ma
about her contamination.
Third, following the contamination, RSB
officials
failed to secure the area thus providing Dr. Weinstein
with an opportunity to "find" evidence that RSB officials
attest
did not exist when they surveyed the same area.
Fourth, 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.
The result was that Dr. Ma had no concerted
medical care or treatment whatsoever for her contamination and no
meaningful follow-up.
Documents recently secured by Petitioners pursuant to the
Freedom of Information Act corroborate Petitioners' contention
that Dr. Weinstein interfered with efforts to detect the source
of the contamination and with Dr. Ma's care following detection
of the contamination.
First, Dr. Weinstein conducted a survey of
the conference room in which he erroneously concluded that
there
was contamination in the refrigerator.
According to RSB
personnel who were present following the contamination: "If Dr.
Weinstein had surveyed the area a little
closer he would have
found that the refrigerator was not contaminated, but that
the
readings were originating from a spot of contamination on the
floor in front of the refrigerator."
See Ingestion Incident
Statement of Beth Reed, attached and incorporated herein as
Exhibit 5, at 1. Thereafter, Dr. Weinstein "acted very
impatient" with the investigation being conducted by RSB
personnel and "tried
to hurry" the investigation.
Id., at 2.
According to Beth Reed "[w]hen I would ask Dr. Ma a question he
tried
answering it for her."
Id.
Thereafter, Dr. Weinstein
interfered with attempts by RSB personnel to counsel Petitioners
about the "biological effects of radioactive materials."
Id., at
3.
According to Ms. Reed, "[s]everal times Dr. Weinstein said
that this
information was irrelevant and tried
to get me to
stop."
Id.
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By her own admission, Ms. Reed erroneously told Petitioners
prior to Dr. Ma's transport to Holy Cross Hospital -- and prior
to any analysis being conducteu concerning the extent of Dr. Ma's
contamination -- that the exposure Dr. Ma received from the
internal contamination "was well within the allowable limits and
there was no risk to her."
Id.
She also advised Dr. Ma that
while she was unsure as to the effect the radiation would have on
her fetus, from what she was "seeing" there "doesn't appear to be
a problem."
The information and advice Ms. Reed imparted to
Petitioners was incorrect.
After Dr. Ma was transpor..ed to Holy Cross Hospital, RSB
officials failed to secure the area in which Dr. Ma was likely
contaminated, thereby providing an opportunity for NIH personnel
to tamper with or contaminate evidence.
Both Ms. Reed and George
Redmond submitted statements to the NRC attesting to the fact
that following detection of the contamination they surveyed a
table outside of the laboratory 73/5D18 in corridor D where Dr.
Ma ate during her breaks.
See Memorandum from G. Redmond to U.S.
Nuclear Regulatory Commission (July 7, 1995), attached and
incorporated herein as Exhibit 6, at 2.
They each concluded that
there was no contamination in the area and there was no coffee
mug with a centrifuge on the table.
Id.
However, at or around

10:00 p.m. that evening, Dr. Weinstein telephoned Shawn Googins
at RSB to tell
him that "he was surveying the area where the
couple had eaten lunch (the same area I had just surveyed an[]
hour and a half earlier) and found a coffee cup on the table in
the hall, in the coffee cup was ; centrifuge tube with a[n]
orange top. The items were contaminated."
Exhibit 5, at 4.
Apparently on his own initiative, Dr. Weinstein "put the items in
a plastic baq and moved the items into his lab and looked the
door. 3
I&.
NIH's response fails altogether to address the impropriety
of Dr.

Weinstein's conduct following detection of the

contamination.
It appears that Dr. Weinstein was not simply
satisfied with usurping the functions of the RS3, but also he was
bent on interfering with Dr. Na's medical treatment at the
hospital.
NIM's Response does not deny that Dr. Weinstein instructed
the Holy Cross Emergency Room physician, Dr. White, to aliquot
Dr. Na's urine samples instead of collecting all of urine
excreted over a 24-hour period.
Indeed, the Holy Cross Emergency
Room Record and nursing notes reflect conflicting instructions to
both aliquot urine samples and to collect all urine in a 24-hour
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O

that Dr. Ma was
period.
The Emergency Room record also reflects
directed to follow-up with "Dr. Zoon/Weinstein/Tseng (OB)",
giving credence to Petitioners' assertions that Dr. Weinstein
inappropriately injected himself into Dr. Ma's medical care and
instructed the emergency room physician on the urine sampling.
The fact that "Dr. Weinstein had no authority to give orders at
Holy Cross Hospital."
NIH Response, p. 7, n. 6, belies the fact
that the emergency room physician looked to NIH officials,
including Dr. Weinstein, to direct him in his treatment of Dr. Ma
for internal contamination.
Dr. Weinstein's presence in Dr. Ma's
treatment points up fundamental flaws in NIH medical intervention
and investigative security protocols.
The AIT Report also highlighted a serious defect in NIH's
management of ongoing contamination from Dr. Ma.
After Dr. Ma
was released from Holy Cross Hospital, she returned home where
she vomited numerous times, contaminating her car and apartment.
AIT Report, pp. 10-11.
It appears that no one anticipated
further contamination of Dr. Ma or Dr. Zheng from this
obvious
source as no one instructed either Dr. Ma or Dr. Zheng abcut
appropriate decontamination or cleaning techniques in their home.
Ma Declaration, ¶ 3.
Thus, NIH failed in its
responsibility to
contain and prevent any further contamination.
The day after her contamination was discovered, Dr. Ma
reported to Occupational Medical Services, where she was examined
by Dr. Lynn Stansbury, an occupational physician reportedly
'
trained in the evaluation and treatment of NIH employees who are
lexposed to hazardous substances.
NIH Response, Declaration of
Lynn G. Stansbury, M.D., ¶ 2.
During this examination, Dr. Ma
reported severe lower thoracic pain, which Dr. Stansbury
apparently attributed to her pregnancy.
No follow-up was
recommended regardiny this
condition other than for Dr. Ma to see
her OB-GYN.
Subsequent tests
revealed that the cause of Dr. Ma's
lower thoracic pain was a significant liver function abnormality
resulting from her contamination.
Ma Declaration, ¶ 3.
No further efforts to provide Dr. Ma with any medical
treatment were made until
August 4, 1995, when OMS offered to
perform blood count testing for Dr. Ma because NIH officials
were
apparently concerned about the effect on the contamination on Dr.
Ma's bone marrow.
Despite the fact that OMS personnel, Robert
Zoon, Ron Newman and Jorge Carasquillo from Nuclear Medicine all
met on August 3, 1995 to discuss Dr. Ma's estimated contamination
levels and proposed treatment plan, Dr. Ma was not invited to
this meeting nor was she advised of any of the matters discussed
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See Ma's NIH Medical Records,
or conclusions reached.
and incorporated herein as Exhibit 7.

*

attached

On August 4, 1995, Drs. Ma and Zheng visited OMS and
reported again that Dr. Ma was experiencing vomiting and severe
Dr. Ma was again referred to her
pain in her lower right side.
Id.
Drs. Ma and Zheng requested to speak with a Nuclear
OB-GYN.
On August
request was not granted.
Medicine Physician, but this
8, 1995, Dr. Ma again reported to OMS that she continued to
Again, no treatment or
experience frequent vomiting and nausea.
Id.
intervention was suggested.
It is obvious from the records that Dr. Ma never received
any medical care from NIH, but in fact received intervention that
Conflicting instructions were given to
was at best unhelpful.
No one
and Holy Cross Emergency Room Personnel.
RSB officials
anticipated subsequent contamination from vomiting and suggested
No one contacted Dr. Ma from
methods to manage such an event.
No one shared
month following her contamination.
OMS for a full
with Dr. Ma the results of her whole body scan even though it was
discussed by RSB, OMS, Nuclear Medicine and NRC officials.

*

When coupled with NIH's deliberate deception regarding Dr.
Ma's estimated dose level, it is clear that NIH failed to take
Dr. Ma in the management and amelioration
basic steps to assist
NIH's position that it is not responsible
of her contamination.
for Dr. Ma's medical care following discovery of her
callous disregard for
contamination is further evidence of its
its
regulatory responsibilities and duties.
V.

CONCLUSION.

NIH's Response to NRC's Demand for Information inadequately
regulatory requirements
addresses the numerous violations of its
NIH's efforts to remedy its
as noted in the AIT Report.
radioactive materials security, monitoring and oversight
NIH's deliberate deception
functions has not been successful.
concerning Dr. Ma's contamination level has not been remedied.
day, NIH has failed to give Dr. Ma notice of her
In fact, to this
dated
contamination level as explicitly required by NRC letter
Finally, NIH's medical
January 29, 1996 and by 10 CFR 19.13(d).
intervention following the disccverv of Dr. Ma's contamination
The overwhelming
was contradictory, disjointed and ineffective.
evidence indicates that NIH has systemically ignored its
to its
workers and the public at
regulatory responsibilities
handling of radioactive materials within its
large in its
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facilities
and the contamination event in June/July of 1995.
These actions by NIH warrant full
enforcement sanction by the
NRC.
Respectfully submitted,

Debra Katz, Esq".
Bernabei & Katz
1773 T Street, N.W.
Washington,

W

D.C.

1 4:

/V

Vecchia & Wolfer
6 Grant Avenue
Takoma Park, Maryland

20912

Attorneys for Petitioners
DATED:

March 25,

1996

Immediate Action Required
SECURITY AND CONTROL OF RADIOACTIVE MATERIALS

May 6, 1•,9,4

On April 4 through 8, 1994, the NIH was inspected by the U.S. Nuclear Regulatory Commission (NRC).
During that inspection. an inspector was able to enter a number of posted laboratories without being
challenged. Several laboratories were unoccupied and radioactive mraterials in these labs were unsecured
on counters and in unlocked refrigerators. Following the inspection, NIH was served with a Confirmatory
Action Letter (CAL). The CAL requires the NIH to take immediate action to address a significant NRC
concern about the lack of adequate control and security of radioactive materials at the NIH. Additionally,
NRC is sending a team of inspectors for a follow-up visit beginning on Monday, May 9, 1994 and security
will be addressed in more detail at that tinme.
NRC has directed that the following corrective measures

be taken at once by all users of radioactive
of materials not in storage.

materials to ensure security of stored radioactive materials and control

All radioactive materials, in conato led or in unrestricted areas, must be secured from unauthorized
removal or access. This may be achieved by locking laboratory doors or the use of locked storage
cabinets and refrigerators. Buildings or laboratory complexes with positive access control such as
guards or 24 hour card key locks are exempt
Conmmo and maintain constant surveillance of radioactive materials that are not in storage. A
responsible individual must be in the laboratory or access to the laboratory strictly c ntrolled in
some other fashion.
Personnel not on legitinate business or without proper Identification should be challenged and
denied access to areas whare radioactive rnmterials are stored and/or used.
*

The storage of exempt quantides of radioactive materials in cordors, previously approved by the
NRC, Is under review.

Radioactive materials delivered to a posted laboratory must be stored and secured against unauthorized
mmoval rnlmedatety following receipt. Radioactive materials in use in a posted restricted area must be
secumd when not athended. Radioacdive materials being transported through unrestricted areas must be
aftended at al times.
The NRC is requiring that NIH develop an interim securfy po-icy within 30 days and a permanent policy
widtin 180 days. More specffic guidance wi be provided to you as soon as possible. Input from the NIH
wser comrnuniy will be solicited as e try to negotiate a suitble solution with the NRC on this NIH

pobleim.
Your alfndon to this important matter Is apprebiated. If you have any questions related to the infomnation
alth physicist assigned
contained in this notice, or other matters of radiation safety, please con=
496-5774.
to your area by calling

Michael M. Gottesman, M.D.
Acting Deputy Director for Intramura! Research, NIH

. C.H.P.
Wiiam J. Walke
Radiation Sýaffe Offcer, NIH

c~FI3S
(615)
(615)

FAX
August

15,

576-3449
576-9673
1995

Donna-Beth Howe, Ph.D.
Division of Industrial
and Medical
Nuclear Safety
Office of Nuclear Material Safety
and Safeguards
U.S. Nuclear Regulatory Commiscion
Washington, D.C.
20555
Dear Dr.

Howe,

Enclosed are two additional plots of the NIM P-32 urine excretion data, one
including radioactivQ decay and one not including radioactive decay.
Also shown
on these graphs are the model predictionr ;or activity
in a 24-hour urine:sample
(as given in
NU.R.EG/CR-4884')
assuming six different
initial
intakes,
which
includa four of those prcposed by Mr. GooginG of NIH and two that
I havo
proposed.
I think that
it
is clear from both graphs that
the highest estimate
assumed given the best fit
to the data.
It
is fu--thor clear that an estimate of
200-300 pCi, as reported earlier,
and repeated in Kr. Coogins' memorandum of
August 8,
is
not tenable.
An estimate of
590 pCi,
while not entirely
unreasonable, does not in my opinion provide as good a fit
as the estimate of 740
pCi in the case in which decay is included or 820 pCi in the case in which it is
not included.
It
should be noted that
none of the curves give what may be
considered by the eye to be a -best fit';
this
is
because the least
squares
analysis which provides a single estimate of intake from multiple bioassay data
points, necessarily
places a greater emphasis on the
data at earlier times.
Therefore, it
is my conclusion that the intake was probably between 740 and 820
pCi and thus that
the woman's effective dose equivalent is best estimated to be
between 5.8 and 6.4 rem.
Based on the Battelle
doeimetry for the embryo/fetus
at 120 days gestation
of 0.0078 rem per pCi introduced into the maternal transfer
compartment (as given in the draft NUREG-),
I estimate the fetal
doze to be
between 4.6 and 5.1 rem.
I would also like
8

memo.

to respond to four points raise•C.

Mr. Googins

in

his August

-

(1)

I have still
not urod the data for the first
two days.
There is
considerable uncertainty about the data point which should be assigned for
day 2, with estimates as low as 3 wCi or as high as 15 pCi.
When a low
estimate of this
activity
is included, it pulls
the leazt squares estimate
of intake down to some of tho values suggested by NIH,
but, as noted
above, this
does not provide a very good fit
of the remaining data.

(2)

Mr- coogins seems to suggest that
we have used the observed dat., with
radioactive decay removed, with the NUREsG/C-4884' IRF's, which include
radioactive decay.
This is not the case.
We looked at a ringle
estimate
of intake from (a) ucing the observed data with radioactive decay removed
and with the NUREG/CR-4884'
IRF'c also corrected to remove radioactive
decay and (b)
with the observed data as received and the NITREE/CR-48 8 4
IRF's as given in that document (i.e.
including radioactive decay).
TheFe
two approaches yielded estimatos of intake that
are approximately
10%
different,
namely 820 tnd 740 WCi.

ý C

-C7

' ! -

CAK

, 2.-?: : z, i 1.7

Letter

(3)

(4)

to Howe,

P.2

15.8.95

1 acgee with Mr. Gccins
that the Dartelit fetal
dove model for P-32 is
the best available
at the present time.
There are always uncertaintios
In
dosimetry, and especially in the case of
any type of model for internal
dosimetry in pregnancy,
as the data on which to base a model are often
sparse.
But Dr. Sikov is widely known as the invovtigator -ho has devoted
the most time and energy in recent years to the development of the best
models that
thQ literature
will
yield
in this
area (thus his involvement
in the development of the NUREGC on this
subject).
It is not unreasonable
to expect this
model, and thus the dostmetry, to change in the future, but
for now I believe
that
it
is the best available.
1 also agree with Mr. Coogins that
although NUREG/CR-48643 suggests the use
of a non-weighted estimate of intake, an analysis presented at
the Health
Physics Soceity's
1994 Surmmer School on Internal Dosimetry3 and repeated
at the 1995 Annual Meeting 'indicated that a weighted estimate would be
better.
In
the two graphs that
I am
providing to you with this
correspondence,
the weighted averages, (820 yCi without radioactive
decay
and 740 pCi with radioactive decay) appear to provide better
eetimates of
intake than the unweighted averages (620 pCl without radioactive decay and
540 pCi with radioactive
decay)

Sincerely,

flichael ýtabin, C.H.p.
Radiation Internal
Dose
Information Center
enc:
cc:

two graphs
Toohey
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December 1, 1995
Maryann Wenli Mla, M.D.,
1001 Rockville Pike
Apt. 1714
Rockville, MD
20852

Ph.D.

Dear Dr. Ma:
I am writing in reference to our previous correspondence with your attorney,
gs.
Debra Katz, on August 30, 1995, regarding the U.S. Nuclear Regulatory
ommission's independent third-party review of the dosimetry analysis
performed as a result of the internal contamination incident that was reported
to the NRC on June 30, 1995. by the National Institutes of Health.
NRC has determined that you ingested an amount of phosphorous-32 (P-32) in
excess Of the annual limit as stated in 10 CFR 20, Appendix B, Table 1,
Column 1, which is 22.2 megabequerel (MBq) [600 microcuries].
Our
calculations indicate that you ingested between 30.3 to 48.1 MBq [820 to 1300
microcuries] of P-32.
Based on these values, we have estimated that you
received an internal committed effective dose equivalent of between 80 to 127
millisieverts (mSv) [8.0 to 12.7 rem].
This value is in excess of the
exposure limit of 50 mSv (5.0 rem) (total effective dose equivalent) for an
occupationally exposed individual as stated in 10 CFR 20.1201.
Based on this
information, we have also calculated that your fetus received a dose of
between 51 to 81 mSv (5.1 to 8.1 rem).
The radiation exposure received by
your fetus exceeds the dose limit of 5 mSv (0.5 rem) for the embryo/fetus of a
clared pregnant worker as specified in 10 CFR 20.1208.
Whether you fit
W thin the category of a declared pregnant worker is a matter still under
investigation by the NRC.
Supporting documentation for our dose estimates is provided in the enclosed
reports from the Lawrence Livermore National Laboratories (LLNL) and the
Radiation Internal Dose Information Center (RIDIC) of the Oak Ridge Institute
for Science and Education.
In accordance with Section 2.790(a)(6) of NRC's "Rules of Practice," Part 2,
Title 10, Code of Federal Regulations, a copy of this letter will NOT be
placed in the Public Document Room.
Sincerely,

Thomas T. Martin
Peoional Administrator
inclosures:
Li.:Er7:,re Na;tional Laboratory
Reports f-27 Radiation interai Lose Information Center
cf CO
,ce In:;:u~e :r- :cle,:era and Education
Report frcm. Law.rence

M. Ma

cc w/encl
Debra S. Katz, Esq.
Bernabei & Katz
1773 T St., NW
Washington, DC
20009
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M.D.,

DECLARATION OF MARYANN WENLI MA,
I,

Maryann Wenli Ma,

this 23rd day of March,

Ph.D.,

do solemnly declare as follows:

1996,

1.

2.

In

support of

in

I am submitting this affidavit

Reply to NIH's Response to Demand for Information.

Petitioners'

the weeks that followed my internal contamination

with Phosphorous-32
*

M.D.,

PH.D.

("P-32"),

I attempted to comply with every
including personnel from

requirement made of me by NIH personnel,

NIH's suggestion that I did

the Radiation Safety Branch ("RSB").

not cooperate with requests for urine specimens or blood samples
is

completely false.

became apparent to me that

Only after it

NIH made false statements to the media about my contamination and
showed little

concern for my health and that of my unborn baby,

did I decide to obtain expert assistance regarding my
contamination.
3.
*

After spending most of the night and early morning hours

at Holy Cross Hospital on June 29 and 30th,
the Occupational Medical Services
examination.

I met with Dr.

("OMS")

1995,

I returned to

for a physical

Lynn Stansbury and reported to her

that I had been experiencing lower right back pain,
of my liver,

for the past two days.

to my pregnancy.

I

in

the area

She attributed these pains

learned that this pain was as a result

later

of a liver function abnormality which likely resulted from my
internal contamination with P-32.
this

as a possibility,

Dr.

Stansbury never mentioned

but only told me to follow-up with my

OB-GYN

4.

On June 30,

1995,

1 was also requested to undergo a

whole body scan to determine the places and amounts of the
contamination

in

No one told me the results of this

my body.

whole body scan at the time it

was taken.

I only obtained the

results of this study after learning from a journalist that the
results indicated a higher level of contamination than previously
disclosed by NIH and by formally requesting my medical records
and signing a release sometime in
5.

O

August of 1995.

I was asked by OMS and RSB officials

to collect all

They gave

my urine over the weekend following my contamination.

me one biq carboy and several wide-mouthed containers in
store the daily samples.

However,

the wide-mouthed containers

of my urine for this period.

collected my urine voluntarily until the end of July,
6.

contamination

I

1995.

During the entire month I collected and brought in

urine samples,
*

which to

So I had to use the last

leaked and thus were defective.
remaining carboy to collect all

of

my

no one from NIH formally told me what my
level was or what to do about my contamination.

stopped providing urine samples to NIH at the end of July,

1995

because I was not receiving any assistance or information

from

NIH.

After the end of July,

1995,

additional urine samples from me,
6.

I

no one from NIH requested
only blood samples.

Except for a copy of the early ORISE calculation of 265

gCi given to me by Robert Zoon from RSB in

July of 1995,

no one

from NIH has met with me to discuss my contamination levels and
what,

if

any,

medical treatment I might use to decrease my

contamination levels.
7.

No one from NIH,

including Dr.

Stansbury,

informed me

,DR.

of phosphate by mouth as tho buffered sodium

that large dosze

intravenous calcium and parathyroid extract might assist in

salt,

I only learned of

the elimination of phosphorous from my body.
thia potential treatment from Dr.

David Dooley, in September

1995.
8.

Following my internal contamination,

I was n1ot warned

about the possibility of vomiting as a consequence of my
*

contamination.

Also,

no one from NIH or RSB ever instructed me

about appropriate steps T should take to prevent contamination in
my home as a result of vomiting.
contamination,

Accordingly,

following my

I vomited in my car and in my apartvpnit,

and

thereby contaminated both my car And my apartment.
9.

In

December,

1995,

1 received correspondence from the

NRC notifying me that I had received an internal contamination in
excess of the federal limits and directing NIH to provide me with
official notification of this.
*

To this day, NIH has failed to

provide me any official notification of my contaamination levels,
or that my contamination was in axcear c• federal limits.

I hereby certify under penalty of perjury, and pursuant to
28 U.s.C.

§ 1746,

that the foregoing is

true and correct.

YJ 4YANN WENLI MA,

M.D.,

PH.

D;GESTIODN- PINCIDFN-T
THU-RSDAY JUNE 29, 199.5
I received a .aUl a: m-.v !eS'; a; hou;_ 6.15 iom Victor Lacv staLnM t.hat
George Redmond was on anc.:her Line wvith Nancy Newman about a possible
contamination problem in Building 37. Dr. Weins.tein. the authorized user,
called the radiation safety branch (RSB) to report personnel contamination.
Victor called Nancy because he did not know if anyone was still in the
building. We were on our way out the door with the spill kit and the skin
decontamination kit when Shawn Googins came in the building and told us
that the patient was being transported to OMS. At the same time Dr.
Weinstein was calling RSB Dr. Zheng called the fire department who in
turn called Shawn Googins. George and I proceeded to OMS where we were
told by Dr. Stansberry that the patilnt was still in Bldg. 37. We proceeded
to Bldg. 37. We arrived in the lab, 5D18, at about 6:40, listed below is what
transpired, in chronological order, prior to the patient being transported to
the hospital:
*When we first arrived at the laboratory there was a great deal of
confusion. We had been told a researcher had injected P-32 into
herself, as it turns out she ingested P-32. When I started to ask a
fev questions Dr. Ma, Dr. Zheng, Dr. Weisnstein and the two
paramedics started talking all at once. I finally got everyone quieted
down and got them to talk one at a time. I was told by Dr. Ma, Dr.
Zheng, Dr. Weisnstein that Dr. Ma had eaten contaminated food.
The reason that they felt the food was contaminated was because
they said the refrigerator in the conference room was contaminated.
Dr. Weinstein said he had surveyed it just a short time ago and found
it to be contaminated. If Dr. Weinstein had surveyed the area a
little closer he would have found that the refrigerator was not
contaminated, but that the readings were originating'from a spot of
contamination on the floor i_ front of the refrigerator. No
radioacti-e materials are permitted in the room where the
refrigerator is housed so accidental contamination is not an option.
Also, because the spots of contamination diminish in activity as they
lead away from the refrigerator the contamination had to originate
from inside the conference room and was not tracked in from another
laboratory.
*I proceeded by trying to eliminate the possibility that she had
external contamination as opposed to internal contamination. I also
did not want to send her to the hospital if there was external
contamination. I explained this to Dr. Ma and she seemed to
understand and patiently answered my questions. Her husband
cooperated and even assisted some, although he still insisted that the
contamination was internal and that it came from food stored in the

EXHIBIT 5

- -•.e happened W- inesdav becayse
-ce sa•...
t"dev nan c.... -m---.
: Thrsiav ni: he wasr
contaminated. I moni:--:ei :i -D ;err.." th-,ere was any
contamination, I detected nothing.

refri.eratcr

*Dr. Weisnstemn acted ve:- un=aclent with me and tried to hurry my
investigation. When I would ask Dr. Afa a question he tried
answering it for her. He too was convinced it was internal
contamination which originated from the food stored in the refrigerator. The following are the steps I took to verify the

contamination was internal and not external
*I Interviewed Dr. Ma to verify that she had not recently
undergone a medical pr )cedure.

*I Performed an initial survey with a thin window NaI probe to
verify that there was a contamination problem.
*I took smears of her hands and, neck and face to determine if
any removable contamination was present. None of the smears
were above background.
'She changed out of her clothes and into clean scrubs. A

survey was then performed with both a thin window NaI probe
and a pan GM, the results are listed below:
.•
•.~ ....
~~.2,500"•41M3,00p--izn"
2,000 pmr
-[

i

6,000 tcpm,
2,000 cpn,.
1, 00:cpm

/

The m ter used to perform the survey was a Bicron, serial number B3335A- The
probe efficiencies for P-32 aze 30% with the pan GM and 23% with the thin
window NaL The meter is due for calibration on 7/20/95.
*George went to the conference room, 5C25, and performed a survey
of the refrigerator, the food and the room. The floor in front of the
refrigerator was found to be contaminated, 250,000 cpm with a pan
GM. The refrigerator and the food inside of it was not contaminated.
Smears were taken of the floor and the refrigerator.

*While on the phone with Bob Zoon and Shawn Googins I asked the
patient to submit a urine specimen, this was 7:00 pm. When she
brought the sample back to the lab I surveyed the urine sample with
a thin window NaI probe, the count rate was t•'10.-•==-•d.n
,-#aboveihV$UT& I later asked the female paramedic if she had

."..

....

.

.....

.

.

-

.

.

e param

ea:c

said

to oe ier aioz.o
*While waiting -or the paramedics to arrange transport I briefly
counseled the cruple on tice bioog-ical effects of radioactive materials
and gave them Regulatory Guides 8.13 and 8.29 which discuss
prenatal risks. Several times Dr. Weinstein said that this
information was irrelevant and tried to get me to stop. I expjained to
him that I wanted to assure the couple that the exposure Dr. Ma will
receive from the internal contamination was well within the allowable
limits and there was no risk to her. I told all three of them I was
unsure as to the effect the radiation would have on the fe-tuq, but
from what I'm seeing there doesn't appear to be a pr)Lem. The first
trime-...r is when the fetus is the most radiosensitive and since she is
past that stage there wouldn't be any major problems. Dr. Weinstein
appeared to be frustrated because I continued the discussion with the
couple so he ieft the room.
*I tried to determine when and where the couple had eaten and if the
eating utensils were available for analysis. The husband evaded the
question awhile by first acting like he didn't understand my questions
and then with various excutses like "well I'm not sure" or "at home".
Finally he said that they had eaten at a table in the hall on Thursday
and they had thrown the garbage in the trash in the hall. They told
me that they had both eaten the same thing on Thursday so the
contaminated food must be from Wednesday. Apparently
Wednesday's lunch was leftovers which they kept in the refrigerator
in 5C25. He said their lunches were still in the refrigerator in 5C25
and some empty bowls and the utensils used to make the food were
at home. I asked him to put everything in a bag and bring them in
on Friday so we can survey them. He never brought them in for us to
survey. When two health physicist from RSB went to their house
they found all the dished had been already washed.
*After it was determined that the patient was internally
contaminated and not externally she was then transported to the
hospital. Before the paramedics left I surveyed them to verify they
had not gotten contaminated. I also told them to make sure the
hospital did not dispose of her urine, I would be by later to pick it up.
*Dr. Ma was beginning to complain of alot of discomfort in her side
and the paramedics suggested that she should lie on the stretcher.
The pain very quickly intensified at about the same time I was
asking her and her husband about where and when they had eaten
and where the garbage or leftovers were placed. The paramedics felt

it best they get her into the hospital quickly because the pain was
getting visibly worse. Dr. Ma had mentioned to me earlier that she
had had severe pains in the side Wednesday night and was
wondering if they were related to the radiation. I told her that the
amount of radioactive material she had ingested was not enough to
cause any problems.
*A survey of her desk, the table she ate at and the trash cans in the
hall found no contamination. A thin window NaI probe was-used.
The lab and Dr. Weinstein's office were also surveyed, no
contamination was found. I also surveyed all the food items in the
refrigerator in room 5C25, I found no contamination.
I left the lab at about J:ooj and brought the urine sample back to Building
21 for analysis. George stayed to secure the conference room and then left.
I prepared the urine sample and ran it in the Liquid Scintillation Counter
(LSC). While the urine was being counted I prepped the smears from the
conference room and the refrigerator. I loaded them in the LSC and started
the machine. By this time the urine was finished counting and I brought
the results to Bob Zoon. I spoke with Dr. McKinney on the phone about
the situation. By this time Shawn Googins had also arrived at the building,
Bob Zoon decided that he would go to the hospital and that I could go home.
I finally left at about 10:00 prm. Just before I left Dr. Weinstein called
Shawn Googins to tell him that he was surveying the area where the
couple had eaten lunch (the same area Ihad just surveyed and hour and a
half earlier) and found a coffee cup on the table in the hall, in the coffee cup
was a centrifuge tube with a orange top. The items were contaminated.
Those items were not on the table when I surveyed it an hour and a half
before. Dr. Weinstein put the item: in a plastic bag and moved the items
into iis lab and lockei the door.
FRIDAY JUNE 30, 1995
At 7:45 a.m. Bob Zoon, Shawn Googins, Nancy Newman and I met to
discuss the incident. I was sent to the lab to make sure the area stayed
secure
-rived at the lab at 8:30 a.m., the lab,
conference room and the table in the hall were secure. As people arrived
there were many questions and comments. I discovered from a summer
student that he had witnessed how this incident was discovered. He said
Dr. Zheng was responsible for performing the daily surveys.in the lab. He
was in the lab when Dr. Zheng was performing the daily survey and he said
he heard a survey meter start clicking alot, he heard Dr. Zheng approach
Dr. Weinstein an
"something te rble has happened to my wife". The
students name
Another researcher, Charles Perry,
told me that Dr. a and Dr. Zheng ad left around lunch time Thursday

.

.re L

.: ýt see -,em

decided to monitor the floor Ln c:e oDice that leads to the conference room.
I found three spots of contamina:z.>, se-• iagram. The pattern on the floor
looks like someone contaminated one shoe while in the conference room and
walked out of the room. The tracks stopped at the door. I asked the head
of the housekeepers when the halls are mopped, she said they are wet
mopped every Monday, Wednesday and Friday. They had not yet mopped

The floors that day. As the diagram illustrates the spots of contamination
decrease with each step, the likelihood of any contamination being..tracked
in the hall is minimal The last known area of contamination was only 150
cpm, any lower counts could not be found with a pan GM probe.
along with Lewis Manning from
the NRC. When they arrived I was in the process of inspecting inventory
records of labs on the 5D hal!. _ asked Mike Noska to print out information
from the VAX about who had ordered P-32 in the months of May and June.
He gave me the AU names, location and compound of all orders received on
the 5C and D halls. I was trying to see if anyone had any missing source

vials. By examining the physical inventory, the laboratories disposal sheets
and data on the RSB VAX the only abnormality we found was that in 5D27
there was a vial of P-32 CoTP that was not on the VAX. Most of the P-32
that is used in the area contains either a red or green dye in the solution.
There was only 1 lab with two vials of ATP that used the clear solution, the
material was ordered by Dr. Sausville and is stored in room 5E20.
I wanted to remonitor
the floor to verify there was no contamination present. I found no
detectable contamination in the laboratory, Dr. Ma's desk or in Dr.
Weinstein's office. After I cleared the lab I went over to the conference
room to monitor the floor. In ad ý ition to the previously identified spot in
front of the refrigerator I found 6 more spots. At this point I stopped and
called down to Building 21 to ask for paper to cover the floor and assistance
in monitoring. Vnrginia Sheldon arrived to assist me, I asked her to paper
the floor ...
. ........
--

I surveyed the cup and the tube with a pan GM, it was 8,000 cpm at the top
surface of the tube. After I removed the liquid from the tube I took another
measurement of the cup and the tube. The tube, which was out of the cup,
measured 20,000 cpm. The cup, with the tube removed, did not measure

smeare
-e
above back.-,ound c.,. .-2 rs ,er- "e-he tun e %vas
uUu::
th
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::::.... . .. ac-. . .
1 .......
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ciear. There as o v i m o.f
vial. I took a measurement of the vial with a pan GM. the reading was
140,000 cpm at the surzface. I broug"ht the vial down to Bldg. 21 at 1:15 pm
to be analyzed. I retur-ned to the lab
I then went over to the conference room and helped
Virginia monitor the room. She had found a brown paper bag that
measured 200,000 cpm with a pan GM. The survey of the room found 11
spots on the floor, not including the spot in front of the refrigerator. When I
surveyed the spot in front of the refrigerator it measured 500,000+-•pm, and
this was with it covered by cardboard. Attached is a diagram of the
conference room and the results of the survey.
Virginia and I left tne building at 3:30 p.m.,
The conference room floor was
covered with paper

....

G•~Ce

Individuals:

•

Dr. John Weinstein, Authorized Investigator
Dr. Wenling Zheng, Visiting Fellow ResearcHer
Dr. Wenli Ma, Visiting Fellow Researcher
Dr. Timothy Myers, Laboratory Researcher
Dr. Guang Li, visiting Fellow Researcher
2 individuals from Fire Rescue

On Tnursday 6:40PM, Beth Reed and I responded to • radiation
The emergency invo" -d
safety emergency i. building 37, room 5D18.
ingestion of radioactive material by a researcher who was 4 months
Immediately upon arrival to laboratory 37/5D18, Beth and
pregnant.
I separated to handle internal contamination and contamination
I iandled the contamination monitoring and
monitoring/control.
control of the hallway, laboratory, corridors, and conference room.
Upon arrival, I established contact with Dr. Wenli Ma who was
I started
the individual contaminated with radioactive material.
laboratory 37/5D18
monitoring for radioactive contamination in
There was no
is
located.
where Dr.
Wenli
Ma work area
contamination detected in laboratory 37/5D18 which includes the
All individuals who were
Authorized Investigator's office.
standing in the hallway and in laboratory 37/5D18 were monitored
After
detected.
No contamination was
for contamination.
monitoring for contamination, I was approached by Dr. Wenling Zheng
about contamination that he had detected in the conference room
The conference room is
where his wife refrigerates her lunch.
located off the C corridor in room 5C25.
Wengling Zheng about the
Afte: being notified by Dr.
conference room contamination, I went there and determ.Lned after
surveying with a Pan GM survey meter that the area was contaminated
I monitored Dr. Wengling Zheng shoes, lab coat and
with P-32.
hands for contamination because he had entered the area before I
The entire conference room
did.
No contamination was detected.
was monitored for further contamination and contents inside the two
Using a Pan G14
refrigerators inside the room where also monitored.
survey meter, major contamination was detected on the carpet near
The contamination on the carpet
the refrigerator next to the door.
inside
the
was
detected
No contamination
was
250 Kcpm.
No contamination was
refrigerators and on food containers.
The door to the
detected on the table and chairs inside the room.
conference room and secretarial office (5C25) were also monitored
After
for contamination and no contamination was detected.
I
monitored
my
room
for
contamination,
the
conference
surveying
I closed
No contamination was detected.
shoes for contamination.
and l-ocked the door to the conference room and notified Beth Reed
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Before
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and his wife cloths 'or
n=
7 henz
e:ffrZs, I moniz-red Dr.
Also, verification
No cona-ina-:ion was detected.
contamination.
was obtained from Beth Reed on wnezher a urine sample frow
Dr. Wengli was submitted and if there were additional instructions

from the Radiation Safety Officer.
The D corridor was monitored
for contamination and housekeeping was notified that the area (D
corridor, hallway connecting D and C corridors, and C corridor) was
restricted and no cleaning should continue until they have received
clearance from radiation safetLy.
No contamination was detected in
the D corridor,

the hallway connecting the C and D corridors,

and

the C corridor.
All trash containers and tables located in the
corridors
and hallway were
check
for contamination
and no
contamination was detected.
The table outside of laboratory
73/5D18 in corridor D where Lr. Ma eats during he- break was
monitored for contamination and no contamination was detected with
a Pan GM survey meter.
Theas
no coffee mue with a centrifuqe
tube on the table.
After several attempts to decontaminate the conference room
(5C25), the major contaminaticn located on the carpet was marked
with caution radioactive material (CRAM) tape and a restricted area
perimeter was marked off with CRAM tape.
The contaminated spot was
covered with a piece of card board obtained from a computer box
located across the room inside the conference room.
Several smears
were taken on items inside the conference (see attached diagram).
I monitored
my shoes for contamination
before leaving
the
conference room.
No contamination was detected.
The secretarial
office outside the conference rcom was monitored for contamination
and no contamination was detected.
Additional smears were
perfoxmed in the secretarial aiea and the
rrdor floo
leading
into room 5C25.
The conference room was
os ed as a restricted
area stressing no entry and the door was locked.
After restricting
the contaminated area, I monitored the C corridor, connecting
hallway, and D corridor for contamination again.
No contamination
was detected with a Rn GN s,,rvey in.-•-..
The Authorized
Investigator, Dr. John W~instein was notified that the area 37/5C25
conference room was restricted until
further notice by the
Radiation Safety Branch and that the conference room should remain
locked.
After the second radiation monitoring was completed of the
corridors
and
hallway,
no
contamination
was
detected
and
housekeeping was informed that they could start
cleaning the area.
Smears of the conference room were submitted to Beth Reed for /
analysis along with the urine bioassay.
The survey meter I used
was a Ludlum Model 2, serial 1 22366, and efficiency of 24% (P-32).
The calibration due date for this survey meter is 04/18/96.
I left
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Nations institutes of Health
Physician Summary
OCCU MED STAFF
Sex:
Age: OD
FHYS:
OMS

Specimen

lest Name

BLOOD
3LOOD
BLOOD
BLOOD
3LOOD
BLOOD
BLOOD
BLOOD

HGB
WBC
RBC
;CV
MCH
MCHC
PLATELET

9.LOOD
BLOOD
BLOOD
PLOOD
ýLOOD
BLOOD
BLOOD
5L0OD
BLOOD
BLOOD
LODO
L
BLOOD

CELL CNT
NUC RBC
POLYS
BANDS
IETAMYL
MYELOCYT
DIFFTYPE
- .MPH
VAR LYfMP
MONO
EOS
BASO

Resu It
10.7
31.3
7.3
3.27
96
32.7
34.2
230

Units

Normal

ange

G/DL
PERCENT
THOU/1+13
MILL/MM'3
CU MCRON
UUG
G/DL
THOU/M•M3

100
0
79
W/POLYS
0
0
AUTO
13
0
7
0
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By Hand-Defver
July 10, 1997

Dr. Carl J. Paperiello
Director, Office of Nuclear Material
Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555

RE:

Petition Pursuant to 10 CFR § 2.206 to Suspend or Revoke the Materials
License of the National Institutes of Health, Docket No.030-01786,
License No. 19-00296-10

Dear Dr. Paperiello:
IW

The law firm of Bemrabei & Katz represents Dr. Maryann Wenli Ma and Dr. Bill Wenling
Zheng in the matter of the petition they filed with the Nuclear Regulatory Commission ("NRC")
on October 10, 1995, requesting enforcement action against the National Institutes of Health
("NIH") for its repeated violation of regulations governing the control and security of radioactive
materials. NIEWs failure to control and secure radioactive materials in its laboratories in Bethesda,
Maryland. created an environment that caused Dr. Ma, her unborn child and twenty-six others to
be deliberately contaminated by radioactive materials, in some cases well above the limits
permitted by NRC regulations.
While working at NIH on June 28, 1995, Dr. Ma, who was then four months pregnant,
received an intake of radioactive material that was one of the largest reported doses of internal
radiation in the past 20 years. Your agency, as well as NIH, found that Dr. Ma's contamination
could not have been accidental. Someone contaminated her food with a dose of the highly
radioactive Phosphorous-32 isotope. The twenty-six other victims drank water from a cooler
near Dr. Ma's lab which someone had spiked with the same poisonous substance.

Dr. Carl P. Paperiello
July 10, 1997
Page 2

On the basis of Augmented Inspection Team (AMT) and NRC
special team inspections of NIH laboratories that your agency conducted in the months following
Dr. Ma's contamination, the NRC recently imposed a minimal civil penalty of $2500 on NIH for
failure to control and secure radioactive materials. Far from encouraging corrective action, this
type of NRC penalty merely allows NIH to continue its reckless disregard of NRC regulations

with impunity.
NRC enforcement action to date has focused solely on the violations that your inspection
teams uncovered when they surveyed NIH labs following Dr. Ma's contamination. The NRC
postponed consideration of the actual overexposure incidents pending the completion of
investigations by the Federal Bureau of Investigation (FBI) and the NRC Office of Investigations
(01). These investigations are now complete, and it is our understanding that the NRC is currently

deciding what if any civil penalty to impose on NIH for its overexposure of Dr. Ma, her unborn
child, and other NIH staff and members of the public.
We are submitting this letter to you to urge the NRC to impose stiff penalties on the NIH
for these tragic but avoidable incidents. The NIH is responsible for Dr. Ma's and her son's
injuries. The criminal who contaminated them - and whom Dr. Ma and her husband intend to
bring to justice in a lawsuit they are preparing to file in federal court - was able to succeed in this
horrendous act because of gross inadequacies in NIH's control and monitoring of radioactive
materials in its research labs.
NIH has refused to this day to acknowledge any responsibility for the contamination
incidents that took place in its laboratories. From the moment it discovered Dr. Mas
contamination, NIH has attempted to down-play, and then cover up, the severity of the injury to
Dr. Ma and her family. As a result of this tragedy, the family has suffered devastating physkA
financial and emotional harm. With their child David Ma Zheng, born in December 1995, Drs.

Ma and Zheng face a future made uncertain by the terrible, lasting and unknown effects of nuclear
contamination.

Drs. Ma and Zheng detailed NIH's responsibility for their injuries in the petition they filed
on October 10, 1995, and in a follow-up letter to you from our co-counsel, Debra Katz, on March
25, 1996. Since that time, the NIH has continued to fail miserably in its duty to proctis staff
and the public from radiation contamination. The continuing resolve of NIH to evade

responsibility emerges dearly in documents released recently by the NRC, including the report of
the Augmented Inspection Team (AIT) that the NRC released in full, non-redacted version on
January 13, 1997.

Dr. Carl P. Paperieilo

July 10, 1997
Page 4
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At the Holy Cross Hospital Emergency Room, Dr. Weinstein, who is not a medical
doctor, interfered with Dr. Ma's medical treatment by instructing the physician, Dr.
White, to aliquot Dr. Ma's urine samples instead of collecting all of urine excreted
over a 24-hour period, which was the appropriate procedure and the one directed
by NIH's Radiation Safety Officer. AIT Report at 17. The Emergency Room
record also reflects that Dr. Ma was directed to follow up with "Dr.
Zoon/Weinsteinfseng (OB)", giving credence to petitioners' assertions that Dr.
Weinstein inappropriately injected himself into Dr. Ma's medical care and.
instructed the emergency room physician on the urine sampling.

NIH Failed to Secure the Area in Which Dr. Ma was Likely Contaminated,
Providing an Opportunity for NIH Personnel To Destroy of Tamper With Evidence.

NIH waited until 9:30 a.m. on June 30, 1995, some sixteen hours after discovering Dr.
Ma's contamination, to secure the area where the contamination likely took place. AIT Report at
19. The AIT inspectors concluded that "[ejarly notification [by RSB of NIH police] would have
allowed the NIH Police the opportunity to secure the affected areas on the evening of June 29,
possibly preserving evidence." Id. At 36.

O

This delay in taking such an obvious and rudimentary investigative measure allowed NIH
personnel to tamper with evidence, and to cover the trail of the criminal who contaminated Dr.
Ma. RSB health physicists told the NRC that, following detection of the contamination, they had
surveyed the table where Dr. Ma ate during her breaks. Se Memorandum from G. Redmond to
U.S. Nuclear Regulatory Commission (July 7, 1995), attached and incorporated herein as Exhibit
3, at 2. They found no contamination in the area and no coffee mug with a centrifuge vial on the
table. Id. At or around 10:00 p.m. that evening, Dr. Weinstein telephoned RSB to report that
"he was surveying the area where the couple had eaten lunch (the same area I had just surveyed
an hour and a half earlier) and found a coffee cup on the table in the hall, in the coffee cup was a
centrifuge tube with a[n] orange top. The items were contaminated." B. Reed Statement (Exhibit
1) at 4.
Next morning, another RSB health physicist arrived to resurvey and inventory the area,
and found a brown paper bag "with significant conamination" atop a computer box in the

conference room. AIT Report at 19. The RSB health physicist who had surveyed the room the
previous night told AIT investigators that he was certain the bag had not been there that night
because he had removed cardboard from that same computer box to use to cover contaminated
areas he and his colleague had found. Id.
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It was only following these lapses in security - only after someone had in fact tampered
with critical evidence - that NIH police directed that the lock to the conference room door be

changed. Id. At 20.
ImL

NIH Deliberately Miscalculated and Understated
Dr. Ma's Dosege,

As Debra Katz explained in detail in her letter to you of March 25, 1996, NIH failed
completely in its duty to assess correctly Dr. Ma's level of radioactive contamination. NIH
incorrectly analyzed Dr. Ma's contamination levels from urine bioassays, reported prematurely on
Dr. Ma's dosage levels, and failed to consider contradictory evidence pointing to a much higher
level of contamination. NIH sought to skew the analysis of Dr. Ma's contamination so that it
could report to the NRC, Dr. Ma and the public that Dr. Ma's contamination level was only 500
microcuries, a dose below annual occupational limits. All other laboratories and experts who
calculated the level of Dr. Ma's contamination found levels that exceeded the limits allowed for
laboratory workers, and that were far greater than the levels permitted for pregnant women.

O

The AIT report makes it all the more clear that NIH was not acting impartially. The AIT
concluded that Dr. Ma received a dose of 1070 microcuries of P-32, far above the 500 microcurie
estimate from which NIH has refused to budge since the contamination incident. AIT Report at
28, 45. AIT investigators suggested that NIH intentionally chose a method of calculation that
would arrive at a low estimate. Id. at 30, G-12. NIH's goal was to maintain the fiction that Dr.
Ma had received less than the federally allowable dose.
IV.

NIH's Cover-up of Dr. Ma's Contamination Led to the Contamination of Others,
and Endaneered Many More.

NIHTs refusal to respond openly and honestly to Dr. Ma's contamination contributed to
the contamination of 26 others who later drank from a water cooler that someone at NIH had
spiked with P-32. AMT investigators reported that "interviews with NIH staff indicated -that wider

and earlier distribution of information regarding the contamination of the pregnant researcher,
specifically the fact that the pregnant researcher did not use P-32 in her research, would have
raised their level of awareness and resulted in their taking additional safety precautions." AIT
Report at 39.
So determined was NIH to cover up the water cooler contmination that it was willing to
risk the health of untold numbers of people. "The RSB stated that, after the identification of the
contaminated water cooler on July 14, they were reluctant to contact the water cooler company."
AIT Report at 39. Recognizing that this finding would reflect badly on NIH's image, NIH
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Radiation Safety Officer Robert A. Zoon responded by writing the NRC two days after the
release of the AIT report, to insist that "[tihis statement is absolutely false," and to request that
the NRC "correct" the Air report. The NRC discussed Dr. Zoon's allegation with each of the
AIT team members, reconfirned their findings, and refused to revise the AIT report. 5m Letter
of Hubert J. Miller to Robert A- Zoon (Feb. 12, 1997), attached and incorporated herein as

Exhibit 4.
V.

NIH Continues in its Failure to Implement and Maintain A Sufficiently Secure
Oversight Program of Its Radioactive Materials To Prevent Contamination of the
Tvyp Dr. Ma Suffered.

The petition that Drs. Ma and Zheng filed in October 1995, as well as Ms. Katz's followup letter to you of March 25, 1996, documented the overwhelming evidence that NIH's pattern of

mishandling radioactive materials poses a grave threat to NIH workers and the public. Despite
NIH's repeated denials that it has any problem with its security over radioactive materials, the
evidence shows that NIH cannot be trusted to prevent future contaminations.
In the period since Dr. Ma's contamination, the NRC has repeatedly discovered unsecured
radioactive materials and the absence of security controls in NIH laboratories.
The $2,500
civil penalty the NRC imposed on NIH on May 20, 1997, was for violations discovered during
inspections of NIH labs in the same building where Dr. Ma was contaminated. These inspections
took place on July 6, 1995, and October 23, 1995. NRC inspectors found that NIH had failed to
secure twelve separate portions of radioactive materials which were left unlocked and unattended

in seven different laboratories. 5m Order Imposing A Civil Monetary Penalty (May 20, 1997)
("Enforcement Order"), attached and incorporated herein as Exhibit 5, at I - 2.
These violations were very serious. Even more alarming than the incidents themselves
was NIHIs cavalier response to the NRC's enforcement action. The NRC's Enforcement Order
points to numerous examples of NIH's attempts to twist the truth and downplay the significance
of the violations:

"

NIH responded to the notice of violation by claiming that NRC regulations
provided no definition of the term "secured from unauthorized removal or access."
id. at 1.NRC dismissed this excuse, noting that "the meaning of the phrase ... is
abundantly clear" and can be found in commonly used dictionaries.

"

NIH claimed that the violations did not reveal a pattern of noncompliance, but
rather were the result of "unconnected instances of human error." Because "[t]he
only way to stop human error is to stop human endeavor," NIH argued, "there is
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no fundamental underlying cause or common cause that can be eliminated by NIH
.S Reply to Notice of Violation (Sep. 23, 1996) ("NIH Reply"), attached
and incorporated herein as Exhibit 6, at 3. Even though the cited violations
occurred in a single building, NIH insisted that "this type of violation should not be
considered a repeat violation unless it occurs in the same laboratory." Id. The
NRC rejected these arguments, finding instead that "numerous isotopes were left
unsecured in numerous locations, not as a result of isolated occurrences, but due
to the same underlying cause, which was the Licensee's failure to effectively
oversee and ensure compliance .z..' Enforcement Order (Exhibit 5), Appendix at
4.
0

The NRC noted that NIH had failed to take appropriate corrective action in
response to earlier violations. "Specifically, these violations," the NRC stated,
"viewed in the context of the history of security violations at NIH beginning in
1994, indicate that previous corrective actions were not effective." The NRC
concluded that "the common root cause for these violations is NIH's failure to...
ensure ... compliance with security requirements." 1d. At 5.

0

NRC also rejected NIH's ridiculous argument that the violations were caused by
the tightening of NRC enforcement standards. "The violation did not arise from
more stringent enforcement standards, as claimed by NI-I but from the failure of
NIH to effectively ensure compliance with NRC requirements." Id. At 5.

*

NIH had claimed that its due process rights were violated because NRC never
explained, to NIH's satisfaction, why it had rejected NIWs arguments before
imposing a civil penalty. The NRC pointed out that it had explained its reasons
fully in writing and had offered to hold a hearing on the violations, but that it was
the NIH that had declined this opportunity. Id. At 9. NIH resisted a public airing
of the violations because it feared that the public would see its arguments,
correctly, as excuses and cover-up; now NIH protests that it should have been
given such an opportunity.

Since Dr. Ma's contamination over two years ago, everything that has come to: light in this
case has shown that Drs. Ma and Zheng were absolutely justified in demanding, in the petition
they filed in October 1995, that the NRC suspend or revoke NIH's license to handle radioactive
materials in order to prevent a repeat of the kind of tragedy they have suffered. Despite NIH's
repeated claims that nothing is amiss in its handling of radioactive materials, the record shows that
the National Institutes of Health cannot be trusted to protect its staff and the public from the
dangers of radiation.
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NIH's cover-up of Dr. Ma's injuries, its steadfast denial of responsibility for her
contamination, its tenaciousness in defending itself against clearly warranted and extremely lenient
enforcement actions, its rejection of any suggestion that anything is amiss in its nuclear materials
handling -- everything NIH has done in this case points to one conclusion. NIH simply cannot be
trusted, on its own, to accept its responsibility to protect its staff and the public from exposure to
dangerous levels of radiation contamination. Only the sting of serious sanctions can convince
NIH to act responsibly and in compliance with laws designed to protect the public.
For these reasons, we urge you to grant the petitioners' request that the NRC immediately
suspend or revoke NIH's license to handle radioactive materials until NIH institutes a system that
will prevent the recurrence of incidents like those that Drs. Ma and Zheng and their child
experienced in the summer of 1995. We also urge you to impose upon NIH the strictest penalties
available for the overexposure of Dr. Ma and twenty-six others, injuries that could have been
prevented by NIH. These enforcement measures are absolutely necessary for the protection of
NIH staffers and the public against a repeat of the tragedies suffered by Dr. Ma and her family.
Sincerely,

Lynne Bernabei

David J. Marshall
Attorneys for Drs. Maryann Ma and Bill Zheng

Enclosures
cc:

Dr. Maryann Wenli Ma
Dr. Bill Wenling Zheng

INGESTION lZNC~EDNT
THJIURSDAY JUNE 29, 1995
I received a call at my desk at about 6:15 from Victor Lacy stating that
George Redmond was on another line with Nancy Newman about a possible
contamination problem in Building 37. Dr. Weinstein, the authorized user,
called the radiation safety branch (RSB) to report personnel contamination.
Victor called Nancy because he did not know if anyone was still in the
building. We were on our way out the door with the spill kit and -the skin
decontamination kit when Shawn Googins came in the building and told us
that the patient was being transported to OMS. At the same time Dr.
Weinstein was calling RSB Dr. Zheng called the fire department who in
turn called Shawn Googins. George and I proceeded to OMS where we were
told by Dr. Stansberry that the patient was still in Bldg. 37. We proceeded
to Bldg. 37. We arrived in the lab, 5D 18, at about 6:40, listed below is what
transpired, in chronological order, prior to the patient being transported to
the hospital:
*VWThen we first arrived at the laboratory there was a great deal of
confusion. We had been told a researcher had injected P-32 into
herselfý as it turns out she ingested P-32. When I started to ask a
few questions Dr. Ma, Dr. Zheng, Dr. Weisnstein and the two
paramedics started talking all at once. I finally got everyone quieted
down and got them to talk one at a time. I was told by Dr. Ma, Dr.
Zheng, Dr. Weisnstein that Dr. Ma had eaten contaminated food.
The reason that they felt the food was contaminated was because
they said the refrigerator in the conference room was contaminated.
Dr. Weinstein said he had surveyed it just a short time ago and found
it to be contaminated. If Dr. Weinstein had surveyed the area a
little closer he would have found that the refrigerator was not
contaminated, but that the readings were originating'from a spot of
contamination on the floor in front of the refrigerator. No
radioactive materials are permitted in the room where the
refrigerator is housed so accidental contamination is not an option.
Also, because the spots of contamination diminish in activity as they
lead away from the refrigerator the contamination had to originate
from inside the conference room and was not tracked in from another
laboratory.
*I proceeded by trying to eliminate the possibility that she had
external contamination as opposed to internal contamination. I also
did not want to send her to the hospital if there was external
contamination. I explained this to Dr. Ma and she seemed to
understand and patiently answered my questions. Her husband
cooperated and even assisted some, although he still insisted that the
contamination was internal and that it came from food stored in the
-l
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refrigerator. He said it must have happened Wednesday because
they had both eaten the same thing Thursday and he wasn't
contaminated. I monitored him to verify if there was any
contamination, I detected nothing.
*Dr. Weisnstein acted very impatient with me and tried to hurry my
investigation. When I would ask Dr. Ma a question he tried
answering it for her. He too was convinced it was internal
contamination which originated from the food stored in the
refrigerator. The following are the steps I took to verify the
contamination was internal and not external
*I Interviewed Dr. Ma to verify that she had not recently
undergone a medical procedure.
*I Performed an initial survey with a thin window NaI probe to
verify that there was a contamination problem.
*• took smears of her hands and, neck and face to determine if
any removable contamination was present. None of the smears
were above background.
*She changed out of her clothes and into dean scrubs. A
survey was then performed with both a thin window NaI probe
and a pan GM, the results are listed below:
-~z25003m.

;-6.000-cphii
-2,000-: cpmy
i...M8
.... 001,OQO.:tcpm
The meter used to perform the survey was a Bicron, serial number B3335A. The
probe efficiencies for P-32 are 30% with the pan GM and 23% with the thin
window NaT. The meter is due for calibration on 7/20/95.
*George went to the conference room, 5C25, and performed a survey
of the refrigerator, the food and the room. The floor in front of the
refrigerator was found to be contaminated, 250,000 cpm with a pan
GM. The refrigerator and the food inside of it was not contaminated.
Smears were taken of the floor and the refrigerator.
*While on the phone with Bob Zoon and Shawn Googins I asked the
patient to submit a urine specimen, this was 7:00 pm. When she
brought the sample back to the lab I surveyed the urine sample with
a thin window NaI probe, the count rate was
tabdvedtiTra-U-.
I later asked the female paramedic if she had

witnessed the patient submit the urine sampie. The paramedic said
that the patient and her husband were very adamant that they were
to be left alone.
*While waiting for the paramedics to arrange transport I briefly
counseled the couple on the biological effects of radioactive materials
and gave them Regulatory Guides 8.13 and 8.29 which discuss
prenatal risks. Several times Dr. Weinstein said that this
information was irrelevant and. tried to get me to stop. I explained to
him that I wanted to assure the couple that the exposure Dr. Ma will
receive from the internal contamination was well within the allowable
limits and there was no risk to her. I told all three of them I was
unsure as to the effect the radiation would have on the fetus, but
from what I'm seeing there doesn't appear to be a problem. The first
trimester is when the fetus is the most radiosensitive and since she is
past that stage there wouldn't be any major problems. Dr. Weinstein
appeared to be frustrated because I continued the discussion with the
couple so he left the room.
*I tried to determine when and where the couple had eaten and if the
eating utensils were available for analysis. The husband evaded the
question awhile by first acting like he didn't understand my questions
and then with various excuses like "well I'm not sure" or "at home".
Finally he said that they had eaten at a table in the hall on Thursday
and they had thrown the garbage in the trash in the hail They told
me that they had both eaten the same thing on Thursday so the
contaminated food must be from Wednesday. Apparently
Wednesday's lunch was leftovers which they kept in the refrigerator
in 5C25. He said their lunches were still in the refrigerator in 5C25
and some empty bowls and the utensils used to make the food were
at home. I asked him to put everything in a bag and 'bring them in
on Friday so we can survey them. He never brought them in for us to
survey. When two health physicist from RSB went to their house
they found all the dished had been already washed.
*After it was determined that the patient was internally
contaminated and not externally she was then transported to the
hospital. Before the paramedics left I surveyed them to verify they
had not gotten contaminated. I also told them to make sure the
hospital did not dispose of her urine, I would be by later to pick it up.
*Dr. Ma was beginning to complain of alot of discomfort in her side
and the paramedics suggested that she should lie on the stretcher.
The pain very quickly intensified at about the same time I was
asking her and her husband about where and when they had eaten
and where the garbage or leftovers were placed. The paramedics felt

it best they get her into the hospital quickly because the pain was
getting visibly worse. Dr. Ma had mentioned to me earlier that she
had had severe pains in the side Wednesday night and was
wondering if they were related to the radiation. I told her that the
amount of radioactive material she had ingested was not enough to
cause any problems.
*A survey of her desk, the table she ate at and the trash cans in the
hall found no contamination. A thin window NaI probe was'used.
The lab and Dr. Weinstein's office were also surveyed, no
contamination was found. I also surveyed all the food items in the
refrigerator in room 5C25, I found no contamination.
I left the lab at about 8:30 and brought the urine sample back to Building
21 for analysis. George stayed to secure the conference room and then left.
I prepared the urine sample and ran it in the Liquid Scintillation Counter
(LSC). While the urine was being counted I prepped the smears from the
conference room and the refrigerator. I loaded them in the LSC and started
the machine. By this time the urine was finished counting and I brought
the results to Bob Zoon. I spoke with Dr. McKinney on the phone about
the situation. By this time Shawn Googins had also arrived at the building,
Bob Zoon decided that he would go to the hospital and that I could go home.
I fimaMlly left at about 10:00 pm. Just before i left Dr. Weinstein called
Shawn Googins to tell him that he was surveying the area where the
couple had eaten lunch (the same area Ihad just surveyed and hour and a
half earlier) and found a coffee cup on the table in the hall, in the coffee cup
was a centrifuge tube with a orange top. The items were contaminated.
Those items were not on the table when I surveyed it an hour and a half
before. Dr. Weinstein put the items in a plastic bag and moved the items
into his lab and locked the door.
FRIDAY JUNE 30, 1995
At 7:45 a.m. Bob Zoon, Shawn Googins, Nancy Newman and I met to
discuss the incident. I was sent to the lab to make sure the area stayed
secure
crived at the lab at 8:30 a.m., the lab,
conference room and the table in the hall were secure. As people arrived
there were many questions and comments. I discovered from a summer
student that he had witnessed how this incident was discovered. He said
Dr. Zheng was responsible for performing the daily surveys.in the lab. He
was in the lab when Dr. Zheng was performing the daily survey and he said
he heard a survey meter start clicking alot, he heard Dr. Zheng approach

Dr. Weinstein an
students name
told me that Dr. *a

a "something terrible has happened to my wife". The
and Dr. Zheng

Another researcher, Charles Perry,
ad left around lunch time Thursday

''

and he did not see them again that day.

decided to monitor the floor in the office that leads to the conference room.
I found three spots of contamination, see diagram. The pattern on the floor
looks like someone contaminated one shoe while in the conference room and
walked out of the room. The tracks stopped at the door. I asked the head
of the housekeepers when the halls are mopped, she said they are wet
mopped every Monday, Wednesday and Friday. They had not yet mopped
The floors that day. As the diagram illustrates the spots of contamination
decrease with each step, the likelihood of any contamination being-tracked
in the hall is minimaL The last known area of contamination was only 150
cpm, any lower counts could not be found with a pan GM probe.
along with Lewis Manning from
the NRC. When they arrived I was in the process of inspecting inventory
records of labs on the 5D hall I asked Mike Noska to print out information
from the VAX about who had ordered P-32 in the months of May and June.
He gave me the AU names, location and compound of all orders received on
the 5C and D halls. I was trying to see if anyone had any missing source
vials. By examining the physical inventory, the laboratories disposal sheets
and data on the RSB VAX the only abnormality we found was that in 5D27
there was a vial of P-32 CoTP that was not on the VAX. Most of the P-32
that is used in the area contains either a red or green dye in the solution.
There was only 1 lab with two vials of ATP that used the dear solution, the
material was ordered by Dr. Sausville and is stored in room 5E20.
I wanted to remonitor
the floor to verify there was no contamination present. I found no
detectable contamination in the laboratory, Dr. Ma's desk or in Dr.
Weinstein's office. After I cleared the lab I went over to the conference
room to monitor the floor. In addition to the previously identified spot in
front of the refrigerator I found 6 more spots. At this point I stopped and
called down to Building 21 to ask for paper to cover the floor and assistance
in monitoring. Virginia Sheldon arrived to assist me, I asked her to paper
the floor
............

I surveyed the cup and the tube with a pan GM, it was 8,000 cpr at the top
surface of the tube. After I removed the liquid from the tube I took another
measurement of the cup and the tube. The tube, which was out of the cup,
measured 20,000 cpm. The cup, with the tube removed, dcid not measure
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TO:

Dr. Robert Ricks

FROM:

Dr. Ronald Goans (l(

DATE:

July 17, 1995

COPIES:
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SUBJECT:

CALL FOR ASSISTANCE, REAC/TS CASE NO.

At approximately 8:30 pm on Nontlay, Jj.y", 1995, 1 had a call transferred to my home from
the MMCOR operator from Shawn Googins, RSO at the National Institutes of Health (301 4962253, 2252). At approximately noon that day, Dr. Wen Li Ma, a Chinese scientist at NIH had
apparently consumed an unknown quantity of a solution containing 32p. The 32P was used for
labeling nucleotides for PCR amplification. A complicating factor was that the patient was
approximately 17 weeks pregnant (LMP 3/1/95). Possible motives entertained at the time
included attempted abortion or a suicide or homicide attempt. The NRC had dispatched an
investigative team to the site. This was an embarrassing situation for the NIH radiation safety
group since a large amount of 32P had been put in the trash in error last year and the NRC had
threatened to pull the entire NIH license at that time
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Mr. Googins was extremely helpful in supplying radiological data so we could estimate the extent
of a credible accident. Initial evaluation of the urine by liquid scintillation counting showed beta
activity of approximately 280 Bq/ml. This translated into an estimated intake of approximately
300 microcuries. The patient was taken to the Emergency Department at Holy Cross Hospital
on the beltway for evaluation. I discussed the clinical situation with Dr. Ray White (301 9051225) at the ED and he has inclined to follow her as an outpatient. I suggested the possibility
of administering a phosphate solution for dilution and displacement, but Dr. White did not wish
to follow these suggestions. A blood sample taken at Holy Cross showed 'P activity of
approximately 75 Bq/ml. I faxed Dr. White sections of NCRP 65 which deal with nP and its
use in the treatment of polycythemia Vera. He was appreciative of the information. From these
dam, we concluded that we did not have a significant problem.
The patient was advised to submit 24-hour urine collections for kinetic analysis. An early
estimate of dose was in the range 2-3 rem. Subsequently, I asked Mike Stabin to calculate the
fetal dose, which would be an interpolation between the first and second trimester models in
MIRDOSE 3. Mr. Googmis was appreciative of our help and said that he had relayed REAC/TS
phone number to both the NIH Occupational Health Service and to the patient's obstea'ician.
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Date July 7,

1995

Subject:

Incident Report

To:

Nuclear Regulatory Commission

From:

U.S.

George 0.

Individuals:

Redmond

Dr. John Weinstein, Authorized Investigator
Dr. Wenling Zheng, Visiting Fellow ResearcHer
Dr. Wenli Ma, Visiting Fellow Researcher
Dr. Timothy Myers, Laboratory Researcher
Dr. Guang Li, Visiting Fellow Researcher
2 individuals from Fire Rescue

On Thursday 6:40PM, Beth Reed and I responded to a radiation
safety emergency in building 37, room 5D18. The emergency involved
ingestion of radioactive material by a researcher who was 4 months
pregnant. Immediately upon arrival to laboratory 37/5D18, Beth and
I separated to handle internal contamination and contamination
monitoring/control.
I handled the contamination monitoring and
control of the hallway, laboratory, corridors, and cdnference room.

*

Upon arrival, I established contact with Dr. Wenli Ma who was
the individual contaminated with radioactive material.
I started
monitoring for radioactive contamination in laboratory 37/5D18
where Dr.
Wenli Ma work area is
located.
There was no
contamination detected in laboratory 37/5D18 which includes the
Authorized Investigator's office.
All individuals who were
standing in the hallway and in laboratory 37/5D18 were monitored
for contamination.
No contamination was detected.
After
monitoring for contamination, I was approached by Dr. Wenling- Zheng
about contamination that he had, detected in the conference room
where his wife refrigerates her lunch.
The conference room is
located off the C corridor in room 5C25.
After being notified by Dr.
Wengling Zheng about the
conference room contamination, I went there and determined after
surveying with a Pan GM survey meter that the area was contaminated
with P-32.
I monitored Dr. Wengling Zheng shoes, lab coat and
hands for contamination because he had entered the area before I
did.
No contamination was detected.
The entire conference room
was monitored for further contamination and contents inside the two
refrigerators inside the room where also monitored. Using a Pan GM
survey meter, major contamination was detected on the carpet near
the refrigerator next to the door. The contamination on the carpet
was
250 Kcpm.
No contamination was detected inside
the
refrigerators and on food containers.
No contamination was
detected on the table and chairs inside the room.
The door to the
conference room and secretarial office (5C25) were also monitored
for contamination and no contamination was detected.
After
surveying the conference room for contamination, I monitored my
shoes for contamination.
No contamination was detected.
I closed
and locked the door to the conference room and notified Beth Reed
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thaz additional contamination was detected in the conference room
but no contamination was detected inside the refrigerators.
I also
informed Beth Reed that my radiation
safety efforts
will be
concentrated in the conference room area (5C25) if she needed to
contact me.
Before returning to the conference room for decontamination
efforts, I monitored Dr. Wengling Zheng and his wife cloths for
contamination.
No contamination was detected.
Also, verification
was obtained from Beth Reed on whether a urine sample from
Dr. Wengli was submitted and if there were additional instfuctions
from the Radiation Safety Office-.
The D corridor was monitored
for contamination and housekeeping was notified
that
the area (D
corridor, hallway connecting D and C corridors, and C corridor) was
restricted
and no cleaning should continue until
they have received
clearance from radiation safety.
No contamination was detected in
the D corridor, the hallway connecting the C and D corridors, and
the C corridor.
All trash containers and tables
located in the
corridors
and hallway were
check
for contamination
and no
contamination was detected.
The table
outside of laboratory
73/5Dl8 in
corridor D where Dr. Ma eats during her break was
monitored for contamination and no contamination was detected with
a Pan GM survey meter.
There was no coffee mug with a centrifuge
tube on the table.

*

After several attempts to decontaminate the conference room
(5C25),
the major contamination located on the carpet was marked
with caution radioactive material (CRAM) tape and a restricted
area
perimeter was marked off with CRAM tape.
The contaminated spot was
covered with a piece of card board obtained from a computer box
located across the room inside the conference room.
Several smears
were taken on items inside the conference (see attached diagram).
I
monitored my shoes
for
contamination
before
leaving
the
conference room.
No contamination was detected.
The secretarial
office outside the conference room was monitored for contamination
and no contamination was detected.
Additional
smears were
performed in the secretarial
area and th
coridor
loleading
into room 5C25.
The conference room was posted as a restricted
area stressing no entry and the door was locked.
After restricting
the contaminated area, I monitored the C corridor, connecting
hallway, and D corridor for contamination again.
No contamination
was detected with a Pan Ge.
The Authorized
Investigator, Dr. John Wiý-nstein was notified
that
the area 37/5C25
conference room was restricted
until
further notice by the
Radiation Safety Branch and that
the conference room should remain
locked.
After the second radiation monitoring was completed of the
corridors
and
hallway,
no
contamination
was
detected
and
they could start
cleaning the area.
housekeeping was informed that
Smears of the conference room were submitted to Beth Reed for
analysis along with the urine bioassay.
The survey meter I used
was a Ludlum Model 2, serial
# 22366, and efficiency of 24% (P-32) .
The calibration due date for this
survey meter is 04/18/96.
I left

the area at approximately
Radiation Safety Branch.

9:00

PM

and

reported

back

to

the

February 12,

1997

Mr. Robert A. Zoon, M.E., M.S.
Radiation Safety Officer
Department of Health and Human Services
National InstitLzes of Health
21 Wilson Drive
Bethesda, Maryland 20892
Dear Mr. Zoon:
This is in reference to the concern you raised in your letter to me dated January 15, 1997.
In your letter you indicated that an erroneous statement was made on page 39 of our
Augmented Inspection Team (AIT) Report (Report No. 030-01786/95-002). The statement
reads "The RSB stated that, after the identification of the contaminated water cooler on
July 14, they were reluctant to contact the water cooler company".
This issue was discussed with each of the AIT team members and Region I staff members
who were present during telephone discussions with you and your staff on July 14, 1995.
Based on these discussions, we believe that there was an initial reluctance to contact the
water coower company. It is also the recollection of the team members that once this issue
was further discussed with you and your staff, appropriate actions were initiated.
In your letter you requested that a copy of your letter be placed in the Public Document
Room, that further copies of the AIT report be corrected, and that the copy placed in the
NRC's Public Document Room be corrected to eliminate this inaccurate statement. A copy
of ;'our letter was placed in the NRC Public Document Room, however, based on our
review of this issue, we believe that the AIT report is essentially accurate, therefore, no
corrections to the AIT inspection report are warranted.
In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2, Title 10, Code
of Federal Regulations, a copy of this letter will be placed in the Public Document Room.
Thank you for the information that you provided.

Your cooperation with us is appreciated.
Sincerely,

Hubert J. Miller
02

Regional Administrator I
,,/
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EXHIBIT 4

DIPAIrrMENT OF HEALTH & HUMAN SERVICES

Public Health Ser4ice

National Institute- of Health

Bethesda, Maryland 2082

January 15, 1997
Hubert J. Miller, Regional Administrator
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415
Dear Mr. Miller
Yesterday I received a copy of the final report of the AIT which investigated the P-32
contamination incident at NIH during June through August, 1995. This is report No.
030-01786/95-002, dated November 22, 1995 and transmitted under cover of your
letter dated January 13, 1997.
While there are a number of issues with regard to the content of this report which the
NIH has already addressed in previous communications with the NRC, and may wish to
address further in follow-up to receiving the complete report, there is a particular
statement within this final report which is totally erroneous and must be addressed
immediately for the public record.
Page 39 of the report states "The RSB stated that, after the identification of the
contaminated water cooler on July 14, they were reluctant tc contact the water cooler
company.This statement is absolutely false. As the Radiation Safety Officer and a health
physicist, I realized immediately the urgency of determining if this incident had public
health consequences beyond this institution through the bottled water supplier. Upon
identifying the company through NIH's Division of Engineering Services, who
supervised the contract for this service, I immediately contacted the local offices of the
company and explained the situation, requesting that any and all bottles retrieved from
the NIH be quarantined until they could be tested for possible contamination. This
contact was made within hours of our discovery of the contaminated cooler.
My dialogtue with the supplier's representatives continued throughout the afternoon of
Friday, July 14, 1995 and into the evening at my home, when I talked, sequentially with
the company's national headquarters, their president and their corpcrate safety officer.
We agreed on a strategy to isolate and test all bottles which could even possibly be
involved. We made arrangements for samples from the more recent bottling processes
to be tested the next day, Saturday July 15, 1995 in our analytical laboratories in
Bethesda, MD. Early that morning. I and Mr. Googins, Deputy RSO and the head of
our analytical laboratory, met representatives of the bottled water supplier, who brought
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samples of their most recent bottling runs and their most recent process stream wash
water. All samples were analyzed and found free of contamination. Company
representatives stated that, as a precaution, their entire process stream had been
drained, cleaned and replaced as a result of my notification the day before.
Subsequently, upon my direction, health physicists from my staff surveyed thousands of
empty water bottles that were being batched for cleaning and refilling at the two local
sites operated by the bottled water supplier. Again no contamination was detected. I
firmly believe that, through, these efforts, we established that the threat of contamination
of the public, through the recycling of the bottled water containers, was nonexistent.
It is within the context of these actions, taken immediately and executed competently by
this Radiation Safety Program, that I must protest the characterization of our contact
and follow-up in this matter as "reluctanr by the NRC.
I request that a copy of this letter be placed in the NRC Public Document Room, that
further copies of the AIT report that you distribute be corrected, and that the copy
placed in the NRC's Public Document Room be corrected to eliminate this inaccurate
statement.
Thank you for your assistance.

Sincerely,
Robert A. Zoon, .E
S.
Radiation Safety Officer
cc:

Dr.
Mr.
Dr.
Dr.

Gottesman, DDIR, NIH
Lanman, OGC, NIH
McKinney, Director, DS, ORS
Jackson, Chairman, USNRC

UNITED STATES

AT

NUCLEAR REGULATORY COMMISSION
D.C.

-WASHINGTON.
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lay 2O, 1997

EA 96-027
Michael M. Gottesman, M.D.
Deputy Director for Intramural Research
Department of Health and Human Services
Nation, Institutes of Health
NIH Building 1, Room 114
9000 Rockville Pike
Bethesda, Maryland 20892
Subject:

Order Imposing Civil Monetary Penalty - $2,500

Dear Dr. Gottesman:
This refers to your letter, dated September 23, 1996, in response to the
Notice of Violation and Proposed Imposition of Civil Penalty (Notice) and our
letter, both dated August 23, 1996. Our letter and Notice described a
violation (Violation I) that was classified as a Severity Level III violation.
A civil penalty in the amount of $2,500 was proposed for the violation to
emphasize tne importance of maintaining appropriate security and control of
licensed radioactive material at the facility, and promptly identifying and
correcting unsecured conditions when they occur. As noted below, several
other violations were classified at Severity Level IV, and a civil penalty was
not assessed for them.
In your response you dispute Violation I because, according to your argument,
'there is no definition of the term 'secured from unauthorized removal or
access' within the NRC regulations.' You also dispute the severity level of
the violation and request withdrawal of the civil penalty. After
consideration of your response, we have concluded for the reasoi given in the
Appendix attached to the enclosed Order Imrosing a Civil Monetary ?enalty,
that you did not provide an adequate basis for withdrawing Violation I or
mitigating the severity level of this violation or the civil penalty
associated with it. Therefore, a civil penalty in the amount of $2,500 should
be imposed. Accordingly, we hereby serve the enclosed Order (Enclosure 1) on
NIH imposing a civil monetary penalty in the amount of $2,500. As provided in
Section IV of the enclosed Order, payment should be made within ?I days of the
date of this Order, by check, draft, money order, or electronic transfer,
payable to the Treasurer of the United States and mailed to James Lieberman,
Director, Office of Enfurcement, U.S. Nuclear Regulatory Commission, One White
Flint North, 11555 Rockville Pike, Rockvi'e, Maryland 20852-2738.
Fegarding the violations not assessed a civil penalty, you deny Violations
II.C. and II.D., and the first and second examples of Violation II.A.
u
also dispute the severity level assigned to Violations II.A. and II.B., and
the first example of Violation II.C. As noted in Enclosure 2, we have
concluded that you did not provide an adequate basis for withdrawing

Violations II.C. II.D., or the first and second examples of Violation II.A.
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-2You also did not provide an adequate basis for mitigating the severity level
of Violations II.A. or II.B., or the first example of Violation II.C.
However, based on your explanation that BacTez vials were obtained under the
provisions of a general license issued pursuant to NRC regulations, as opposed
to the specific license issued to NIH by the NRC, the NRC is hereby
withdrawing the second example of Violation II.C.
We will review the effectiveness of your corrective actions during a
subsequent inspection.
In accordance with 10 CFR 2.790 of 'he NRC's "Rules of Practice", a copy of
this letter and its enclosures will be placed in the NRC's Public Document
Room.
Sincerely,

"e-wrd

/Jordan

Der ity &ecutive Director for
Regul ~tory Effectiveness, Program
Oversight,
Docket No. 030-01786
License No. 19-00296-10
Enclosures:
1. Order Imposing Civil Monetary Penalty
2.
Evaluation of Violations not Assessed
a Ci.il Penalty
cc w/encls:
PUBLIC
Nuclear Safety Information Center (NSIC)
State of Maryland

Investigations and Enforcement

UNITED STATES
NUCLEAR REGULATORY COMMISSION
In the Matter of

)

Department of Health and Human Services
National Institutes of Health
Bethesda, Maryland

)
)
)

)
Docket No. 030-01786
License No. 19-00296-10
EA No..96-027

ORDER IMPOSING A CIVIL MONETARY PENALTY
I
The National Institutes of Health (NIH or Licensee), part of the United States
Department of Health and Human Services, is the holder of Byproduct Materials
License No. 19-00296-10 (license) issued by the former Atomi.. Energy
Commission on December 7, 1956, and most recently renewed by the Nuclear
Regulatory Commission (NRC or Commission) on May 19,
currently under timely renewal.

1990.

The license is

The license authorizes the Licensee to

possess and use certain byproduct materials in accordance with the conditions
specified therein at the Licensee's facilities in Bethesda, Rockville,
Poolesville, and Baltimore, Maryland.

II

Inspections of the Licensee's activities were conducted by the NRC Augmented
Inspection Team (AIT)

from June 30 through November 15, 1995, and by a Special

Inspection Team on October 23-24, and November 6-10, 1995, at the Licensee's
facility located in Bethesda, Maryland.

The resilts of these inspections

indicated that the Licensee had not conducted its activities in full
compliance with NRC requirements.

A written Notice of Violation and Proposed

Imposition of Civil Penalty (Notice) was served upon the Licensee by letter
dated August 23, IT96.

The Notice states the nature of the violations, the

provisions of the NRC requirements that the Licensee had violated, and the
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- 2 amount of the civil penalty proposed for one of the violations (Violation I).
The Licensee responded to the Notice in a letter dated Septe.aber 23,
its response,

1996.

In

the Licensee disputes Violation I as well as the severity level

associated with the violation, and requests withdrawal or the civil penalty.

III

After consideration of the Licensee's response and the statements of fact,
explanation, and argument contained therein, the NRC staff has determined, as
set forth in *he Appendix to this Order, that the Licensee has not provided an
adequate basis for withdrawing Violation I or mitigating the severity level of
this violation,
violation.

or for mitigating the civil penalty associated with this

Therefore, a civil penalty in the amount of $2,500 should be

imposed.

IV

In view of the foregoing and pursuant to Section 234 of the Atomic Energy Act
of 1954,

as amended (Act),

42 U.S.C. 228?, and 10 CFR 2.205,

IT IS HEREBY

ORDERED THAT:

The Licensee pay a civil penalty in the amount of $2,500 within 30 days
of the date of this Order, by check, draft, money order, or electronic
transfer,

payable to the Treasurer of the United States and mailed to

James Lieberman,

Director, Office of Enforcement,

U.S. Nuclear

- 3 Regulatory Commission, One White Flint North,
Rockville, Maryland

11555 Rockville Pike,

20852-2738.

V

The Licensee may request a hearing within 30 days of the date of this Order.
Where good cause is shown, consideration will be given to extending the time
to request a hearing.

A request for extension of time must be made in writing

to the Director, Office of Enforcement, U.S. Nuclear Regulatory Commission
Washington, D.C. 20555, and include a statement of good cause for the
extension.

A request for a hearing should be clearly marked as a "Request for

an Enforcement Hearing" and shall be addressed to the Director, Office of
Enforcement,

U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, with

a copy to the Commission's Document Control Desk, Washington,

D.C. 20555.

Copies also shall be se-* to the Assistant General Counsel for Hearings and
Enforcement at the same address and to the Regional Administrator, NRC
Region I, 475 Allendale Road, King of Prussia, PA 19406.

If a hearing is requested, the Commission will issue an Order designating the
time and place of the hearing.

If the Licensee fails to request a hearing

within 30 days of the date of this Order (or if writt-n approval of an
extension of time in which to request a hearing has not been granted),

the

provisions of this Order shall be effective without further proceedings.
payment has not been made by that time, the matter may be referred to the'
Attorney General for collection.

If

-4-

In the event the Licen;ee requests a hearing as provided above, the issues to
be c(nstdered at such hearing shall be:

a)

whether the Licensee was in violation of the Commission's requirements
as set forth in Violation I of the Notic•
above,

(b)

referenced in Section II

and

whether on the basis of this violation, this Order should be sustained.

FOR THE NUCLEAR REGULATORY COMMISSION

wairidL Jo~rdan
Deputy 1ecutive Director for
Reguttory Effectiveness, Program
Oversight, Investigations and Enforcement

Dated at Rockville, Maryland
this 20thday of May 1997

ARENDIX1
EVALUATIONS AND CONCLUSION
On August 23, 1996, a Notice of Violation and Proposed Imposition of Civil
Penalty (Notice) was issued for violations identified during two NRC
inspections conducted at tte Licensee's facility. The Licensee responded to
the Notice in a letter dated September 23, 1996. In its response, the
Licensee disputes Violation 1, for which the civil penalty was assessed,
disputes the severity level of the violation, and requests withdrawal of the
civil penalty. The NRC's evaluation and conclusions regarding the Licensee's
requests are as follows:
I.

Restatement of Violation I

10 CFR 20.1801 requires that the licensee secure from unauthorized removal or
access licensed materials-that are stored in controlled or unrestricted areas.
As defined in 10 CFR 20.1n03, unrestricted area means an area, access to which
Is neither limited nor controlled by the licensee.
Contrary to the above:
(a) On July 6, 1995, the licensee did not secure from unauthorized removal
or limit access to licensed material stored in laboratory 5012 of
Building 37, an unrestricted area. Specifically, a member of the NRC
AIT found the licensed material inside an unlocked refrigerator that was
located within the unlocked laboratory 5012, and no one was present to
The licensed material consisted of
control access to this material.
approximately 20 millicuries of tritium (H-3) and 2.5 millicuries of
carbon-14 (C-14).
(b)

On October 23, 1995, the licensee did not secure from unauthorized
removal or limit access to licensed material stored in laboratories
4D25, 4D06, 4803, 6C13, 1803, and 3C01 of Build 4 ng 37, unrestricted
areas. Specifically, members of the NRC Special Inspection Team found
the licensed material inside unlocked refrigerators located in unlocked
laboratories, and no one was present to control access to this material.
The licensed material consisted of 234 microcuries of phosphorus-32
(P-32) and 720 of microcuries of sulphur-35 (S-35) in Lab 4025; 20
microcur~es of P-32 in Lab 4Q06; 3.4 millicuries of H-3 in 4B03; 900
microcuries of S-35 in Lab 6C13; 200 microcuries of S-35, 1140
microcuries of P-32, and 3.7 millicuri%ýs of chromium-51 (Cr-51) in Lab
1B03; and 41 microcuries of P-32 and 250 microcuries of S-35 in Lab
3C01.

II.

Summary of Licensee's Resoonse to Violation I

NIH disputes that a violation occurred because, according to NIH, "there is no
definition nf the term 'secured from unauthorized removal or access' within
the NRC re,.lations." NIH also disputes that this violation should be
categorized at Severity Level III, and in support references its May 23, 1996
submission ('Sý _ific Responses of NIH to the Apparent Violations Found in
Inspection Reports 030-01786/95-002 (REDACTED) and 030-01786/950203" at pages

-21-3 and 21-25, and "Factors for Consideration in Determining Severity Levels
of Apparent Violations.')
In particular, NIH contends that Violation I was not "significant" such as to
constitute a Severity Level III violation under Supplement IV.C.12 of the
Enforcement Policy, NUREG-1600, because:
(1) According to NIH, it maintained control of licensed material through
posting laboratories at all times and storage in posted refrigerators in
properly labeled containers, and the period of time during which materials
were not under survetllanci was brief. NIH contends that this degree of
control had been acceptable to the NRC for many years, that the violations
arose because of the adoption of more stringent enforcement standards, and
that the violations occurred within three months of the adoption of NIH's
final security policy responding to these more stringent enforcement
standards.
(2) According to NIH, it has made extensive good faith corrective efforts
during the transition to more stringent enforcement standards to ensure
compliance, but human oversight has resulted in violations.
(3) According to NIH, the violations pose little or no risk of harm because
of the low levels of radioactivity involved. NIH claims that there has been
no more than minimum risk to health and safety and that none of the violations
resulted in any radiation exposure of an NIH employee or a member of the
public.
NIH contends that the violations do not constitute a failure to Control access
to licensed materials for radiation purposes as specified by NRC requirements,
such as to constitute a Severity Level III violation under Supplement VI.C.1
of the Enforcement Policy, for two reasons: (1) NIH claims that this standard
conflicts with the "significant failure" standard of Supplement IV.C.12 of the
Enforcement Policy; and (2) NIH argues that "access. . . for radiation
purposes" refers to access for medical treatment or diagnostic purposes, which
were not involved in the violations.
NIH argues that only Severity Level IV or greater violations can be the basis
for considering aggregation or repetition, and that to categorize Violation I
at Severity Level IV would be questionable. NIH contends that escalating this
violation to Severity Level III on the basis of repetitie or aggregated
violations is contrary to the Enforcement Policy, because the number of
violations Is small compared to the number of restricted use areas (0.2%) or
to the number of workers using radioactive material. NIH further maintains
that this violation should not be considered a repeat violation unless it
occurs in the same laboratory, because the cause of this violation is not a
failure of the NIH Radiation Safety Branch to train workers, promulgate
security requirements, or respond quickly to violations, but rather lack of
attention and carelessness by individual researchers. NIH contends that under
the Enforcement Policy, aggregation is appropriate only where the violations
have the same underlying cause or programmatic deficiencies or the %iolations
contributed to or were unavoidable consequences of the underlying problem.
NIH contends that these were unconnected occurrences that have no fundamental

-3underlying cause or common cause that can be eliminated by NIH.
NIH argues
that these violations are unconnected and are not an indication of the
adequacy of previous corrective actions, which should be judged on the basis
of their scope, content, and potential deterrent effect, and not on the bas's
of whether they eliminate all human error.
NIH states that its corrective actions, described in its May 23, 1996
response, have made all researchers aware of, or they should be aware of,
security requirements.
These corrective actions include: tl) confiscating the
licensed material identified by the NRC AIT on July 6, 1995; (2) adopting the
Interim Security Policy as permanent on July 20, 1995; (3) the RSO performing
extensive surveillance and taking appropriate enforcement action for
violations of the NIH Security Policy; and (4) conducting a follow-up
investigation after the Special Inspec
)n of October 23-24 and November 6-10,
1995.
NIH states that full compliance nas largely been achieved and that it
will continue to diligently pursue the current corrective actions.
Further,
NIH states that the most reasonable and effective corrective action will be
the establishment of an enforcement policy that is directed toward quantities
of radioactive materials that pose a real risk of harm, thus limiting the
potential for human error by focusing on significant safety risks that all
will recognize as such.
Ill.

NRC Evaluation of Licensee's Response to ViolationlI

The failures of NIH to secure licensed material from unauthorized removal or
access do constitute a violation.
Contrary to NIH's contentions, the meaning
of the phrase "secured from unauthorized removal or access" is abundantly
clear. Among the common meanings of the verb *to secure" is to guard, to
shield from interference, or to restrain or make fast. Webster's Third New
International Dictionary (unabridged) (1986).
The statements of consideration
for 10 CFR 20.1801 and 1802 and their predecessor requirements, 10 CFR
20.207(a) and (b), make it clear that Section 1801 and 1802 were intended to
require licensees to guard or make licensed material safe from unauthorized
removal or access, by use of physical restraint. For example, when Part 20
was first promulgated in 1957, section 20.207 required that "[l]icensed
materials stored in an unrestricted area shall be secured against unauthorized
removal from the place of storage."
In 1975 the Commission modified this
requirement by an immediately effective rule, explaining in the statements of
consideration that the "references to 'storage' might not convey clearly the
intention that constant control be maintained over all licensed radioactive
materials in unrestricted areas [emphasis added]" (40 FR 26679, June 25,
1975).
Section 20.207(b) was added, requiring that "licensed materials in an
unrestricted area and not in storage shall be tended under the constant
surveillance and immediate control of the licensee." When 10 CFR 20.1801 and
1802 were promulgated, the statements of consideration further discussed the
need to secure even small quantities of licensed materials (56 FR 23360 at
23379, May 21, 1991).

[Commenter]:
. . . the requirement to secure small quantities of
licensed radioactive materials when they are not in use would
interfere with university research.
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[Couuisslon Response]:
. .
locking radiotracer laboratories
when they are not being used is a small nuisance compared to the
consequences of unauthorized access to, or theft of, radioactive
materials, which could result in contamination of unrestricted
areas or exposure to individuals, as well as having to report a
loss of licensed material to the NRC.
Contrary to NIH's contention, Violation I was a "significant failure to
control licensed material" within the meaning of Supplement IV.C.l2 of the
Enforcement Policy. The NRC acknowledges that NIH posted rooms and
refrigerators in which radioactive materials were stored, and radioactive
material was in properly labeled containers. Accordingly, the NRC did not
cite NIH for violation of NRC requirements for posting or labeling radioactive
However, NIH does not deny that licensed material was left
material.
unattended inside unlocked refrigerators in unlocked laboratories. While the
measures taker by NIH provided a method of warning individuals of thO presence
of radioactive material and potential hazards, they did not secure licensed
materials from unauthorized removal or access, which is the requirement.
The significance of Violation I is based on the potential for harm, which
involves the type of licensed material left unsecured and accessible by the
publ'c, the number of examples of the violation (i.e. the number of times
licensed radioactive material was identified to be unsecured), and the
repetitive nature of the violation. As stated in NRC's August 23, 1996,
letter "[Ijt is a significant regulatory concern that NRC inspectors
repeatedly have been able to gain access to licensed material At your facility
without challenge. . . Given the repetitive nature and the number of examples
of the violation, the violation has been categorized in accordance with the
"General Statement of Policy and Procedure for NRC Enforcement Actions"
(Enforcement Policy), NUREG-1600, at Severity Level III."
Categorizing Violation I at Severity Level III is appropriate pursuant to
Sections IV.A. and IV.B. of the Enforcement Policy, based on the number of
examples of the violation ard the repetitive nature of the violation. NIH is
correct that escalation of Severity Level IV violations into a Severity Level
III violation is b.sed in part upon the violations having a common underlying
cause. Aggregating the failures to control licensed material and
characterizing them as a Severity Level III violation is appropriate in this
case because numerous isotopes were left unsecured in numerous locations, not
as a result of isolated occurrences, but due to the .same underlying cause,
which was the Licensee's failure to effectively oversee and ensure compliance
with security requirements by its employees. NIH also is correct that in
escalating Severity Level IV violations to Severity Level III for
repetitiveness, a factor to be considered is the adequacy of corrective action
for previous similar violations. Escalation o. the numerous failures to
control licensed material to a Severity Level III violation is also
appropriate in this case because of the repetitive nature of the violation.
NIH had been cited previously for failures involving security of licensed
Specifically, security failures were identified by the
radioactive materials.
NRC during an NRC inspection conducted in April and May of 1994, which
resulted in the issuance of Confirmatory Action Letter 1-94-006 and subsequent
,ssuance of a Severity Level IV violation. As explained in the Notice of

-5Violation, a violation need not occur in the same laboratory in order for it
to be considered repetitive.
NIH argues that the number of violations in this case is small compared to the
total number of restricted use areas at NIH. However, NRC did not inspect the
total number of restricted use areas at NIH. Additionally, NRC chose not to
cite some of the security failures that the NRC inspectors identified because,
although the presence of unsecured radioactive material was confirmed by
survey meter, the activity of the material was not known. See, for example,
NRC Inspection Report No. 030-011786/95-203 (December 21, 1995), Section 3.d.
Moreover, the programmatic issue of significant regulatory concern involves
much more than just the number of violations. Specifically, these violations,
viewed in the context of the history of security violations at NIH beginning
in 1994, indicate that previous corrective actions were not effective.
Contrary to NIH's assertion that there is no common underlying cause for the
violations that can be eliminated by NIH, the common root cause for these
violations is NIH's failure to effectively oversee its employees and ensure
their compliance with security requirements.
NIH must recognize that, in
order to assure that public health and safety are protected, the Commission
expects and requires that its regulations be met by all licensee employees,
regardless of the licensee's size or the volume of the licensee's activities.
NRC licenses the entity. NRC does not separate licensee management from
licensee employees.
Licensees are responsible for the acts of their
employees.
In the matter of Atlantic Research Corporation, (CLI-80-7), 11 NRC
413, 422 (1980).

*

Further, the violations do pose a credible risk -f harm, given the types and
quantities of licensed material listed in the citation. Radiation exposure
and/or contamination may be posited through both accidental and intentional
pathways anytime a member of the public has access to such materials. The
purpose of the requirement is to prevent access to such materials by
unauthorized individuals because access could result in unnecessary radiation
exposure as well as harm to the environment.
The violation did not arise from more stringent enforcement standards, as
claimed by NIH, but from the failure of NIH to effectively ensure compliance
with NRC requirements. NIH does not identify new or more stringent NRC
requirements or standards. The only new policy identified by NIH was its July
1995 final security policy, adopted as part of the Licensee's corrective
action for previously cited violations of security and control requirements of
10 CFR Part 20.
NIH offers no explanation for its contention that Supplements IV.C.12 and
VI.C.1 of the NRC Enforcement Policy conflict with each other. Supplement
IV.C.12 gives as an example of a Severity Level III health physics violation,
"a significant failure to control licensed material," and Supplement VI.C.2
gives as an example of a Severity Level III fuel cycle and materials operation
violation, "a failure to control access to licensed materials for purposes as
specified by NRC requirements." Supplement IV.C.12 concerns control of
material and Supplement VI.C.1 addresses access to material.
A failure to
control access to licensed material is one type of a failure to control
licensed material.
In the circumstances of this case. NIH's failure to secure
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Supplements IV and VI.
NIH incorrectly asserts that Supplement VI.C.1. applies only to violations
concerning access to licensed material used for medical treatment or
diagnostic purposes. Supplement VI is titled *Fuel Cycle and Materials
Operations", and does not single out uses for medical or diagnostic purposes,
but refers by its title and content to all uses of byproduct materials. Based
on the above, the NRC concludes that NIH did not provide an adequate basis to
mitigate the Severity Level of Violation I.
IV.

Summary of Licensee's Reouest for Withdrawal of the Civil Penalty

The Licensee protests the proposed civil penalty based on the following
contentions: (I) Violation I was improperly categorized as an escalated
Severity Level III violation; (2) Violation I arose from unconnected instances
of human error, despite NIH's extensive, good faith efforts to enforce more
stringent NRC requirements during a period of transition to those
requirements; and (3) the Nk did not apply the civil penalty assessment
factors to Violation I in accord with the Enforcement Policy, NUREG-1600.
NT H
contends that three of the four civil penalty assessment factors favor no
civil penalty because:
(a) NIH has not had any escalated enforcement action against it during the
past two years or past two inspections, whichever is longer; in over three
decades of using radioactive materials in research, NIH has never before been
the subject of escalated enforcement action by the NRC and NIH's use of
radioactive materials has never resulted in any negative health consequences
to workers or the public.
(b) NIH's corrective actions were prompt and comprehensive in the context of
transition to more stringent security standards and the violations arose from
human error that could not have been prevented by prompt and comprehensive
corrective action. NIH contends that the NRC erroneously relied entirely on
the occurrence of additional security violations instead of focusing on the
scope and content of earlier corrective actions, in denying NIH credit for its
corrective actions. NIH further contends that the violations found by NRC in
October 1995 cannot reasonably be considered recurring because, at that time,
NIH had not been informed that the July 1995 inspection finding was considered
a violation, and notification did not occur until the AIT Report was forwarded
to NIH on January 29, 1996. NIH also states that its July 20, 1995 final
security policy was instituted after the July 6, 1995, violation, and thus was
prompt and comprehensive corrective action. NIH argues that the root cause of
Violation I is unrelated to earlier similar violations, and that NUREG-1600
does not indicate that the determinative factor in assessing the adequacy of
corrective action is whether similar violations occur after corrective action
has been taken. NIH further states that a civil penalty would penalize NIH
for fine-tuning and strengthening its newly-adopted more stringent security
policy, and is not consistent w~th the purpose of the Corrective Action
factor.
According to NIH, that purpose is to encourage licensees to take
immediate action to address violations.
Finally, NIH states that there is no
indication that the NRC considered the adequacy of NIH's root cause analysis.
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.the laboratory involved in the July 6 violation was not the same as the
laboratories involved in violations after July 6.
(c) NRC should exercise its discretion under Section VII.B.6 of tl.e
Enforcement Policy to refrain from imposing a penalty because of the lack of
safety significance of the violation, the overall sustained excellent
performance of NIH prior to the violation, and NIH's comprehensive good faith
corrective actions. NIH states that its corrective actions were prompt and
comprehensive when properly reviewed in the context of the transition to more
stringent security standards, and that the violations arose from human error
and could not have been prevented by prompt and comprehensive corrective
action.
NIH generally contends that contrary to the requirements of due process, the
NRC failed to explain why it accepted or rejected all evidence and each
Sargument presented by NIH in its May 23, 1996, response to the AIT Report and
Special Team Inspection (STI) Report before issuing the August 23, 1996,
Notice of Violation and Proposed Imposition of Civil Penalty (Notice), and
failed to indicate in any meaningful way that it considered the May 23, 1996,
submission before issuing the Notice.
In support, NIH cites Administrative
Law Treatise, Kenneth C. Davis, Volume I1, § 9.5 at p. 48 (3d ed. 1994) and
Some Kind of Hearing, Friendly, 123 U. Pa. L. Rev. 1267 (1975).
V.

*

NRC Evaluation of Licensee's Reauest for Withdrawal of the Civil Penalty

The Violat',, I failure to secure licensed material from unauthorized removal
was properiy categorized as a Severity Level III violation. See Section Ill,
supra. The NRC's letter, dated August 23, 1996, transmitting the civil
penalty, states that the base civil penalty amount of $2,500 was warranted in
this case because the violation was identified by the NRC, and NIH's
corrective actions were not anpropriately comprehensive to preý'nt recurrence
after NIH was made aware of the repetitive July 6, 1995, security violation,
and were not adequate to prevent similar violations from occurring as
evidenced by the results of the October 23, 1995, inspection.
As a result, a
penalty of $2,500 was proposed. Violation I arose from NIH's failure to
implement effective corrective action to prevent recurrence of t'ie previouslycited Severity Level IV security and control failures, and from the failure to
implement effective corrective action to prevent recurrence of the July 6,
1995, security violation, not from "unconnected instances of human error."
The NRC correctly applied the civil penalty assessment factors in accordance
with the Enforcement Policy. NIH misapprehends the basic provisions of the
Enforcement Policy. Because the NRC identified Vinlation I and because NIH's
corrective actions were inadequate to prevent recurrence of the violation,
even though NIH had not been the subject of escalated enforcement action
during the past two years or past two inspections, the NRC correctly proposed
the base civil penalty of $2,500. See Enforcement Policy, NUREG-1600, Section
VI.B.2.a.- c.
NIH erroneously contends that the occurrence of similar violations after
corrective action has been taken is not a factor in assessing the adequacy of
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the corrective action factor is to encourage licensees to implement lasting
action that will 'prevent recurrence of the violation at issue.* In this
case, the October 23, 1995, violation is repetitive not only of the Jul. 6,
1995, v'olation, but also of the previously-cited Severity Level IV
viulations. The $2,500 proposed civil penalty does not penalize NIH for finetuning or strengthening its July 1995 final security policy, but rather is a
result of the Licensee's failure to effectively implement corrective actions
to prevent recurring violations. NIH is mistaken in contending that as long
as the same laboratories are not involved in security violations, the
violations cannot be considered recurring or repetitive. Finally, NIH is
mistaken in arguing that the October 23, 1995, example of the violation cannot
be considered recurring because NIH did not have notice of the July 6, 1995,
example of the violation until January 1996. NIH had notice of the July 6,
1995, example of the violation long before January 1996. NIH claims, as one
of its corrective actions, that it confiscated the licensed material
identified as unsecured by the AIT on July 6, 1995. Further, the preliminary
findings of the AI inspection were discussed with NIH in a technical briefing
held on August 8, 1995.
NIH's argument that the NRC did not indicate that it considered the adequacy
of NIH's root cause analysis does not provide a basis to disturb the proposed
civil penalty. The NRC did not deny credit for corrective action because of
an inadequate root cause analysis, but because of the failure to implement
effective corrective actions to prevent recurrence of the violations between
the time of the repetitive July 6, 1995, violation and the October 23, 1995,
violations.
For example, during the October 1995 STI, NRC inspectors found
that the Licensee's staff lacked a complete understanding of the Licensee's
Enhanced Interim Security Policy (EISP), confirmed by the NRC in Confirmatory
Action Letter 1-95-011 on July 21, 1995. As noted in NRC Inspection Report
No. 030-01786/95-203 (December 21, 1995), Section 3.b:
The degree of understanding of how the EISP was to be implemented
varied among the individuals interviewed.
In general, individuals
understood that the EISP called for certain materials to be
locked, but there was not a clear understanding of what quantities
were to be locked and when. A common understanding was that
laboratories were to be locked at night when unattended.
However, individuals interviewed stated that laboratory locking
was not required if an individual's absence was of short duration
for a break or while the researcher was working in a nearby
laboratory. . . Many researchers stated that they thought it was
acceptable to leave laboratories open under these circumstances.
In addition, at the time of the October 1995 STI, NIH was not conducting
security audits during lunch periods and after normal working hours, which are
times when non-compliance logically may be expected to occur. Additional
procedures to address these shortcomings had to be confirmed in Confirmatory
Action Letter 1-95-018, issued by the NRC staff on October 23, 1995.
Under
these circumstances, the NRC staff cannot conclude that NIH implemented
effective corrective action.
NIH fails to demonstrate a basis for the NRC to exercise discretion to ref-i
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Violation I is a significant regulatory concern. Additionally, the Licensee's
corrective actions were not sufficiently comprehensive to prevent recurrence
until after the recurring violations were identified by the STI on October 23,
1995, and the NRC staff took additional measures by issuing Confirmatory
Action Letter 1-95-018 on October 27, 1995. Comprehensive corrective action
is a necessary element in considering the exercise of discretion.
NIH erroneously contends that due process requirements were violated because
the NRC did not explain why it accepted or rejected the evidence and arguments
presented by NIH in its May 23, 1996, response to the AIT Report and SIT
Inspection Report before issuing the August 23, 1996, Notice of Violation and
Proposed Imposition of Civil Penalty. In essence, NIH argues that before even
proposing a civil penalty, the NRC must issue the equivalent of an initial
decision weighing all evidence and argument presented at a "hearing." The
Licensee's argument rests upon a fundamental misapprehension of the procedural
steps in NRC's enforcement process and the nature of a Notice of Violation and
Proposed Imposition of Civil Penalty. The authority cited by NIH does not
mandate a *hearing" meeting the basic requirements of due process before an
agency may merely propose a civil penalty.
The August 23, 1996, Notice merely proposes a civil penalty. In accordance
with the Enforcement Policy, NIH was offered, by letter dated January 29,
1996, from Charles W. Hehl, Director, Division of Nuclear Materials Safety,
U.S. NRC Region I, the opportunity to attend a predecisional enforcement
conference, the very purpose of which is to provide an opportunity for the
licensee to present information concerning the facts associated with the
apparent violations, corrective action taken or planned, and the significance
of the apparent violations. NIH, however, by letter dated April 16, 1996,
from Harriet S. Rabb, General Counsel, Department of Health and Human
Services, declined this opportunity.
Instead, NIH contested the NRC's
identification of apparent violations and their significance by responding in
writing to NRC inspection reports on May 23, 1996. That submission was
considered by the NRC staff before issuance of the August 23, 1996, Notice of
Violation and Proposed Imposition of Civil Penalty. Additionally, NIH
responded to the August 23, 1996, Notice by its September 23, 1996, written
submission, the factual and legal arguments of which have been considered and
evaluated herein. Finally, under the Commission's regulations, NIH may
request a hearing to contest this Order Imposing Civil Monetary Penalty. NIH
has been provided all the process that is due at this stage of the proceeding.
VI.

NRC CQnclusion

The NRC staff concludes that the Licensee did not provide an adequate basis
for mitigating either the Severity Level of Violation I or the civil penalty
for Violation I. Accordingly, an order imposing a civil penalty in the amount
of $2,500 should be issued.

Evaluation of Violations not Assessed
a Civil Penalty
Of the violations not assessed a civil penalty, the Licensee admits Violation
1I.A in part; admits Violation II.B; denies the first and second examples of
Violation II.A; denies Violations II.C and 11.0; and disputes the severity
level assigned to Violations II.A and II.B and the first example of Violation
ll.C.
Restatement of Violation II.A
Condition 29 of License No. 19-00296-10 requires, in part, that the licensee
conduct its program in accordance with the statements, representations, and
procedures contained in the application dated July 28, 1986.
Attachment 10-0 of the July 28, 1986, application, requires, in part, that an
extremity monitor be worn when using greater than 0.5 millicuries of
phosphorus-32 (P-32), and that film badges and ring badges be returned
promptly each month.
Contrary to the above, during 1995:
1.

the licensee did not supply extremity dos'metry to eight individuals who
worked with greater than 0.5 millicuries of P-32; and

2.

five individuals did not wear the extremity dosimetry that was issued to
them while working with greater than 0.E millicuries of P-32; and

3.

numerous individuals failed to return the monitoring devices (film
badges and ring badges) monthly.

Summary of Licensee's Resoonse to Violation II.A.
NIH disputes that this violation should be classified at Severity Level IV,
In support, NIH references
and also denies Examples I and 2 of the violation.
its May 23, 1996, submission (*Specific Responses of NIH to the Apparent
Violations Found in Inspection Reports 030-01786/95-002 (REDACTED) and 03001786/950203" at pages 29-33).
NIH states that records of the NIH Radiation Safety Branch (RSB) do not
support Examples I and 2 of the violation. NIH contends that a RSB
investigation found that all 13 users had been issued badges, that all but one
researcher was wearing the dosimetry, and that researcher was not required to
wear dosimetry because of the small amount of P-32 ( 0.047 microcuries) he was
using.
Additionally, NIH states that Example 3 of the violation is noo of sufficient
significance to warrant the Severity Level IV classification, particularly
given that persons using P-32 at NIH are not required to wear dosimetry, the
RSB identified the failure to return badges, and no measurable exposures were
ENCLOSURE 2
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NIH further contends that Violation II.A. is of minor safety or environmental
concern and should be treated as a.Non-Cited Violation and not formalized into
a Notice of Violation based on the Special Team Inspection (STI) Report and
NRC Information Notice No. 90-01. NIH states that the STI Report concluded
that the NIH dosimetry program was in compliance with 10 CFR Part 20,
Subpart C, and was effective in monitoring occupational external doses. NIH
notes that NRC Information Notice No. 90-01 (January 12, 1990) states: *NRC
will not generally issue a Notice of Violation for a non-repetitive Severity
Level IV or V violation that is self-identified, properly corrected and
reported (if required)." NIH states that corrective action for this selfidentified violation had been completed at the time of the NRC Special Team
Inspection and will prevent further violations, and that there was no
continuing violation.
NRC Evaluation of Licensee's Response to Violation II.A
NIH failed to support its denial of Examples I and 2 of Violation II.A. with
the documentation which NIH claims disprove those violations. Accordingly,
the NRC staff concludes that the violation occurred as stated in the Notice.
Additionally, NIH asserts that persons using P-32 at NIH are not required to
use dosimetry, but does not dispute that Condition 29 of the License and
Attachment 10-0 of the July 28, 1996, application require extremity dosimetry
to be worn by individuals using more than 0.5 millicuries of P-32.
NRC chose to treat Violation II.A. as a cited violation in order to highlight
interrelated concerns over failures to supply, wear, and return dosimetry,
particularly as related to the use of P-32. Under the Enforcement Policy, NRC
may refrain from citing a violation under certain circumstances, but is not
compelled to do so. See NUREG-1600, Section VII.B.
NIH mischaracterizes the STI Report, NRC Inspection Report No. 030-01786/95203 (December 20, 1996) by implying that the Special Inspection Team found
perfect compliance with NRC requirements.
To the contrary, the STI Report
concluded that "one apparent violation was identified involving the failure to
issue, wear and return individual monitoring devices [Violation II.A. herein).
Otherwise, the licensee's external dosimetry program was in compliance with
Subpart C of 10 CFR Part 20, and was effective in monitoring occupational
external dose."
The Licersee's failure to meet its commitments, formalized by license
condition, regarding extremity dosimetry for individuals who work with greater
than 0.5 millicuries of P-32 does involve potential safety significance and
therefore is appropriately classified as a Severity Level IV violation.

-3-

Restatement of Violation IIB
Condition 29 of License No. 19-00296-10 requires, in part, that the licensee
conduct its program in accordance with the statements, representations, and
procedures contained in the application dated July 28, 1986.
Item 10.6 of the July 28, 1986, application requires, in part, that the
Authorized User provide to the Radiation Safety organization a completed Form
NIH 88-1, "Request for Purchase and Use of Radioactive Materials', for each
incoming shipment before the materials will be released to the investigator.
Form NIH 88-1 was provided as Attachment 10-F to the July 28, 1986,
application. Form NIH 88-1 requires, in part, that the radiation safety
identification number and names of all persons who will use the radioactive
material, the name of the authorized investigator, and the signature of the
authorized investigator, be entered on the form.
Contrary to the above:
Users did not provide the Radiation Safety organization with a completed Form
NIH 88-1 for each incoming shipment before the materials were released to the
investigator. Specifically, between October 3 and November 2?, 1995, the
licensee allowed users to request the purchase of radioactive materials
electronically without the signature of the authorized investigator.
An NIH 88-1 form, submitted for purchase and use of radioactive materials
received on September 9, 1994, did not include the radiation safety
identification number and names of all persons who were intended to use the
radioactive material.
Specifically, the NIH 88-1 form listed as the only ,'ser
an individual who had left NIH.
Summary of Licensee's Resoonse to Violation IIB
NIH disputes that Violation II.B. is a Severity Level IV violation. In
support, NIH references its May 23, 1996 submission (wSpecific Responses of
NIH to the Apparent Violations Found in Inspection Reports 030-01786/95-002
(REACTED) and 030-01786,'^50203" at pages 8-10 and 26-28, or "May 23, 1996,
submission"). NIH asserts that the two examples of Violation II.B.
individually and collectively posed only minor safety or environmental
concerns below the significance for Severity Level IV violations, and thus
should not have been formalized in a Notice of Violation. NIH states that
full compliance was achieved through its corrective actions.
In regard to the first example, NIH states that its electronic system for
ordering radioactive materials collects the same data as did the Form 88-1,
but in electronic form without a signature of an authorized user, and that the
failure to provide a signature of the ordering authori-ed user was a technical
violation resulting from implementation of the electronic system one month
before NRC approval of the license amendment permitting use of the electronic
system. NIH argues that since the NIH license amendment adopting the
electronic system was approved one week after submission, the violation is not
of more than minor significance and cannot be a Severity Level IV violation.
NIH asserts in its August 23, 1996.

response that by approvina a license
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being cited, the lack of the authorized users' signatures cannot raise a
significant regulatory concern. NIH states that no apparent unauthorized use
of radioactive materials or unnecessary exposure to radiation resulted.
In regard to the second example, NIH states in its May 23, 1996, submission
that there is no NRC regulation requiring the use of NIH Form 88-I or for
collection of the information contained therein. NIH further states that Form
88-1 is an internal mechanism used to verify that users of materials have
proper training and dosimetry, and that the single inadvertent failure to list
the proper user on Form 88-1 is a technical violation that did not result in
use of materials by untrained users.

BfRC.Evalu-aton of Licensee's Response to Violation 11.8
*

*

With respect to the first example of the violation, the NRC acknowledges that
a license amendment was approved that authorized an electronic method of
ordering licensed radioactive material without the signature of an authorized
user. However, the NRC approved this amendment onl after receiving specific
commitments from NIH that the electronic process would provide the same level
of control of licensed material that Form 88-1 did, such that materials would
be released and used only by qualified or authorized individuals.
For a
licensee to take it upon itself to decide that it may proceed in violation of
a license condition without a safety review by the NRC licensing authority is
of more than minor regulatory concern in and of itself.
With regard to the second example of Violation II.B. the Licensee's procedures
for ordering licensed radioactive material are not a mere internal mechanism.
Those procedures are incorporated into the NIH license by license condition,
and as a result, constitute regulatory requirements.
Violation II.B is of
more than minor regulatory concern because individuals who have not been
trained, and therefore, not authorized, could have obtained licensed material,
which could have resulted in improper use or disposal of the material.
Restatement of Violation II.C
Condition 29 of License No. 19-00296-10 requires, in part, that the licensee
conduct its program in accordance with the statements, representations, and
procedures contained in the application dated July 28, 1986.
Item 10.3 of the July 28, 1986, application states that all radioactive
material users are required to successfully complete an initial training
course entitled, "Radiation Safety in the Laboratory".
Contrary to the above:
1.

One or two researchers working in Laboratory 5DI8 of Building 37 did not
successfully complete the initial training course entitled, 'Radiation
Safety in the Laboratory* prior to their use of radioactive material
Specifically, during the month of October 1994, the researcher(s) use6
sulfur-35, phosphorous-32 and phosphorous-33. but did not receive
"Radiation Safety in the Laboratory' trainirg until Novpmber" 29, i>;;4
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During the months of October and November 1995, an individual worked
with microcurie quantities of C-14 in a Building 10 clinical pathology
laboratory, and as of November 10, 1995, this individual had not
completed the *Radiation Safety in the Laboratory" training.

Sumuarv of Licensee's Resoonse to Violation Il.C
NIH denies the first and second examples of Violation II.C.
In support, NIH
references its May 23, 1996, submission ("Specific Responses of NIH to the
Found in Inspection Reports 030-01786/95-002 (REACTED) and
Apparent Violatir
at pages 11-13 and 38-41.
030-01786/95020,
In regard to Example I of Violation II.C., NIH contends that the Notice does
not accurately state the violation, and states that to the extent there was
any violation, it was a technical violation of failing to certify the
provision of orientation training in accordance with its license, which was a
technical violation that did not amount to a Severity Level IV violation. NIH
asserts that no NRC regulation or NIH license condition requires researchers
to complete the formal Radiation Safety in the Laboratory training prior to
their use of radioactive materials, and that the AIT Report recognized at
pages 21-22 that the NIH license permits the use of radioactive materials by
individuals under the supervision of an Authorized User (AU) before receipt of
formalized training as long as the AU certifies to training describeA in the
'Radiation Safety Orientation for New Personnel Planning to Use Radioactive
Material" packet. On March 23, 1994, the NRC approved a license amendment to
modify the NIH Radiation Safety Training Program, such that individuals
working with radioactive materials must receive the "Initial Orientation;
Entry Level or Advanced 'Radiation Safety in the Laboratory course.'"
Accordingly, NIH corcludes that the violation was a failure by the AU to
certify such orientation training, which is of minor regulatory concern and
not appropriate for formal entorcement action.
In regard to Example 2 of Violation II.B, NIH states that the individual
involved was working with BacTec vials containing 10 microcuries of carbon-14,
which under 10 CFR 31.I1(a)(3) was subject to a general license and thus not
subject te the training requirements applicable to materials subject to a
specific license, because 10 CFR 31.11(f) excludes such generally licensed
materials from the requirements of 10 CFR Parts 19 and 20. NIH contends that
neither NIH license conditions nor NRC regulations required training of this
individual.
NRC Evaluation of Licensee's Resoonse to Violation II&.
With respect to the firAt example of Violation II.C, the NRC concludes that
the violation occurred as stated. Condition 29 of NIH's license and Item 10.3
of the July 28, 1986 application require that all radioactive material users
successfully complete an initial training course entitled 'Radiation Safety in
the Laboratory".
Contrary to NIH's assertions, the license amendment issued
on November Z3. 1994, did not permit individuals to begin using radioactive
materials prior to taking the "Radiation Safety in the Laboratory" if they had
received orientation training.
The language of the license amendment and of
the February 14, 1994 amendment request refer to the orientation training as
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"Radiation Safety in the Labori'ory" course.
Condition 29 of the NIH license,
which incorporates Item 10.3 L
ihe July 28, 1986, application, was not
modified by the license amendment issued on November 23, 1994.
The AIT Report
mistakenly stated that the NIH license permits the use of radioactive
materials by individuals under the supervision of an Authorized User (AU)
before receipt of formalized training, as long as the AU certifies to
provision of orientation training.
With respect to the second example of Violation II.C, the NRC agrees that
NIH is not required by license condition to provide training to individuals
who use BacTec vials that were obtained under the provisions of a general
license issued pursuant to NRC regulations.
Therefore, the NRC is hereby
withdrawing this example of the violation.
Restatement of Violation II.D.
Condition 29 of License No. 19-00296-10 requires, in part, that the licensee
conduct its program in accordance with the statements, representations, and
procedures contained in the application dated July 28, 1986.
Item 10.9.2 of the July 28, 1986, application requires that the licensee
conduct its bioassay program in accordance with Regulatory Guide 8.20,
"Applications of Bioassay for Iodine-125 and Iodine-131".
Section C.1.a. of
Regulatory Guide 8.20 states that routine bioassay is necessary when, over any
3 month period, an individual handles in open form unsealed quantities of
radioactive iodine exceeding those in Table 1. Table 1 of Regulatory Guide
8.20 states that bioassay is necessary for activity levels greater than 10 mCi
of iodine-125 used in processes within a fume hood.
Contrary to the above, the licensee failed on two occasions to conduct
bioassay measurements after workers handled greater than 10 mCi of volatile
iodine-125 in an open unsealed form in gloveless containment boxes located in
a fume hood.
Specifically, as of November 10, 1995, two researchers had not
received a thyroid bioassay measurement after handling 17 mCi and 15 mCi of
volatile iodine-125 on June 21 and September 18, 1995, respectively.
Summary of Licensee's Response to Violation 11.Q
NIH denies Violation 11.D. In support, NIH references its May 23, 1996,
submission ('Specific Responses of NIH to the Apparent Violations Found in
Inspection Reports 030-01786/95-002 (REDACTED) and 030-01786/950203") at pages
34-37.
NIH argues tha* Section C.4.c. of Regulatory Guide 8.20, "Applications of
Bioassay for 1-125 and 1-131" (September 1979), does not require when, but
only makes recommendations as to when, quarterly bioassay measurements are to
be taken, because of the use of the word "should" rather than "shall":
"For
Individuals placed on a quarterly bioassay schedule, the sampling should be
randomly distributed over the quarter, but should be done within one week
after a procedure involving the handling of 1-125 or 1-131.
This will provide
a more representative assessment of exposure conditions."
NIH claims that
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both researchers were bioassayed within the calendar quarters in which they
handled ioline-125, and that the fact that both researchers did additional
iodination work within the quarter is irrelevant because there is no
requirement that there be a bioassay after the additional iodination work.
NIH states that a bioassay at one week post-lodination is unnecessary, based
upon the detection capabilities of the NIH thyroid analysis system and because
air monitoring is performed for each and every iodination. NIH further states
that in the case of the two researchers, the actual airborne concentrations
were so low that follow-up bioassays were not necessary to assess possible
internal dose.
NIH further argues that 10 CFR 20.1204 requires that for purposes of
determining compliance with occupational dose limits, the licensee shall make
suitable and timely measurements of either concentrations of radioactive
material in air in work areas, or quantities of radionuclides in the body, or
quantities of radionuclides excreted from the body, or a combination of these
measurements, and thus the air sampling conducted was sufficient to satisfy
10 CFR 20.1204.
NRC Evaluation of Licensee's Response to Violation II.D
NIH does not dispute that License Condition 29 and Reg. Guide 8.21 require
bioassay of individuals working with the quantities of 1-125 involved.
Regarding NIH's explanation that both researchers were bioassayed within the
calendar quarters in which they handled iodine-125, Section C.4.b of Reg.
Guide 8.21 does allow quarter:y bioassays if initial bioassays are performed
within 72 hours after use of iodine for the first three month period and
provided that the use falls within certain quantities specified in the Guide.
After the initial three month period, the Guide allows the Licensee to change
the frequency to quarterly provided that other conditions specified in the
Guide are met. NIH did not submit documentation to the NRC to show that all
of the conditions necessary to move to a quarterly bioassay frequency were
met.
Even if the Licensee had met the conditions for a quarterly bioassay
schedule, Section C.4.c. of Reg. Guide 8.21 provides that for individuals
placed on a quarterly schedule, bioassay samples should be done within one
week after a procedure involving the handling of 1-125 or 1-131 in order to
provide a more representative assessment of exposure conditions. NIH has not
provided the dates on which the workers were bioassayed to demonstrate that
they were in fact conducted during the quarter or within one week after
handling 1-125.
NIH's argument that no violation occurred because of the detection
capabilities of the NIH thyroid analysis system and because air monitoring is
performed for each and every iodination is incorrect.
Reg. Guide 8.21, which
the Licensee agreed to folluw, does not carve out an exception to the
necessity of performance of bioassays for licensees, depending upon the
quality of their thyroid analysis system or air sampling program. NIH's air
sampling program does not support NIH's denial of the violation.
NIH conducts
its air simpling program to ensure compliance with 10 CFR 20.1204.
The air
sampling program does not address the requirements of License Condition 29 and
Reg. Guide 8.21. which are concerned solely with crite.-a for 'onductinq
bioassays of individuals working with 1-125 and 1-131,

-8Accordingly, the NRC staff concludes that Violation

I.D. occurred as stated.
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September 23,

1996

Mr. James Lieberman
Director, Office of Enforcement
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, Maryland 20852-2738
Re:

Reply to a Notice of Violation and Answer to
Proposed Imposition of Civil Penalty
Docket No. 030-01786
License No. 19-00296
Inspection Reports:
30-1786/95-002 (REDACTED)
and 030-1786/95-203

Dear Mr.

Lieberman:

Enclosed, in reply to Mr. Hubert J. Miller's letter
to me of
August 23, are responses to each of the five violations
(four Severity Level IV violations and one Severity Level III
violation) cited in the Notice of Violation and Proposed
Imposition of Civil Penalty forwarded with Mr. Miller's letter,
and an answer protesting the proposed imposition of a civil
penalty of $2,500 for the Level III violation.
As stated in my May 23 letter
to Mr. Thomas J. Martin,
Administrator, Region I, Nuclear Regulatory Commission (NRC),
the
National Institutes of Health (NIH) will continue to work with
the NRC, as it always has, to ensure the safe use of radioactive
material at the NIH, including appropriate security for
radioactive materials.
However, we have the following specific
concerns regarding the Notice of Violation.
I.

NRC's AVnarent Failure to Consider NIH's May 23 Submission

Neither Mr. Miller's letter
nor the Notice of Violation indicate
in any meaningful way that NRC considered NIH's showing in our
May 23, 1996 submission that: (i) many of the alleged violations
never occurred or were of minor safety or environmental concern
so that the Severity Level IV findings were not justified, and
(ii)
that any remaining alleged violations did not exceed
Severity Level IV.
We believe these conclusions were well
established by the extensive evidence and arguments in our May 23
submission and thus we incorporate that evidence and argument in
9610150087 960923
PDR
ADOCK 03001786
C
PDR
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our reply and answer to the Notice of Violation.
In repeating
these arguments, however, we are placed at a disadvantage,
because we do not know whether or how NRC weighed the arguments,
We need to understand
or its reasoning in not accepting them.
why we were cited, not only in order to make a meaningful
response, but also to prevent future violations through
appropriate corrective action.

*

.

Section V of NUREG-1600, 60 Fed, Reg. At 34386, provides that
licensees will normally be requested to provide a written
response to an inspection, if a predecisional enforcement
conference is not held.
Section V indicates that the purpose of
providing licensees an opportunity to respond, either at an
enforcement conference or in writing is to enable the NRC to make
an informed enforcement decision.
Having established a procedure
that on its
face provides licensees a meaningful opportunity to
respond to inspection reports and notices of violation, the NRC
must ensure that the opportunity is meaningful by actually
considering each response and stating the reasons why it has
either accepted or rejected the evidence and argument presented.
Basic fairness and due process require such a reasoned,
responsive process.
As stated in Vol. II.Davis.Kenneth C.,
Administrative Law Treatisen.
9.5 at p. 48 (3rd ed. 19941, the
four core procedural safeguards are: notice of the proposed
action and the grounds for it;
an opportunity to present reasons
why the action should not be taken; an unbiased tribunal; and a
statement of the reasons for the decision.
Citing: Friendly,

Some Kind of Hearing.

123 U.Pa.

L. Rev.

1267 (1975).

Note that

three of these four core safeguards relate to the tribunal
advising-the affected party of the grounds for the action and the
affected party being given an opportunity to respond.
Thus, a
clear statement of the reasons for governmental action and a
meaningful opportunity to respond are basic tenets of fairness
and procedural due process.
In those few instances where NRC does state reasins for its
conclusions, the brief references create confusion.
For example,
in section II.C.I. on page 3 of the Notice of Violation, NIH is
cited for violating a license condition that requires workers to
complete successfully a formal training course entitled,
'Radiation Safety in the Laboratory," prior to using radioactive
materials.
Yet the violation described in the Augmented
Inspection Team (AIT) Report, at pages 5, 18, 21 and 22 is only a
failure to document the workers' receipt of informal radiation
safety training prior to their attending the formal 'Radiation
Safety in the Laboratory* training session.
The AIT Report
specifical-y states that the NIH license permits use of
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radioactive materials prior to the formal training if the
Authorized User certifies that the informal training has been
provided.
Thus, the Notice of Violation significantly changes
the violation to which NIH responded previously; the only
explanation for this significant change is that "it is not
acceptable under your current license to permit individuals to
use license material before receipt of the course 'Radiation
Safety in the Laboratory'.* August 23. 1996 letter
to Michael
Cottesman from Hubert Miller. p. 3.
That statement is not
accurate, as we explain in detail at page 7 of the enclosed Reply
To Notice Of Violation.
The NIH license was amended to permit
workers to use radioactive materials prior to their attending the
formal radiation safety training course, if they first
received
radiation safety orientation, or other safety training
commensurate with the work to be performed.
In summary, the failure of NRC to explain more clearly the basis
for its actions and to address the evidence and arguments in the
previous NIH response deprives NIH of a fair opportunity to
demonstrate its
compliance with NRC requirements and is
inconsistent with the purposes of enforcement action stated in
NUREG-1600, i.e.,
as a deterrent to emphasize the importance of
compliance and to encourage the prompt identification and
comprehensive correction of violations.
NUREG-1600. Sec. I.,
60 Fed. Reg. At 34383.
II.

O

NRC's Failure to Consider Mitigating Factors

In establishing severity levels and proposing a civil penalty,
the NRC has failed to properly weigh the pertinent factors and to
give NIH appropriate credit for its longstanding good safety
record and its prompt and comprehensive corrective action under
the difficult circumstances posed by a changing enforcement
climate.

In over three decades of using radioactive materials in its
research, the NIH has never previously been the subject of
escalated enforcement action by the NRC, and NIH's use of
radioactive materials has never resulted in any negative health
consequences to NIH workers or to the public.
Prior to May 1994,
the security of radioactive materials from deliberate misuse was
not raised as an issue by the NRC apparently because the amounts
used in our laboratories are small, and the areas in which
radioactive materials are used are clearly marked to prevent
inadvertent exposure to radioactive materials in use or storage.
In a significant departure from prior practice, the NRC issued a
Confirmatory Action Letter in May, 1994, imposing more stringent
security requirements.
In response to that letter,
the NIH
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Radiation Safety Program developed new requirements that
radioactive materials above certain thresholds of radioactivity
be secured in locked containers or through close surveillance.
Subsequently, following the routine inspection of the NIH by the
NRC ending on June 30, 1995, the Confirmatory Action Letter of
1994 regarding security was closed out by the NRC.
Following the deliberate contamination that occurred at the end
of June 1995, both the NIH and the NRC were convinced that
enhanced control of radioactive materials was needed to assure
NIH staff and the public that there would be no unauthorized
access to radioactive materials.
The final NIH security policy
that was approved and distributed to all users on July 21, 1995,
The final NIH security policy was
reflected those convictions.
clarified on October 26, 1995, to include NRC's requirement to
secure radioactive waste and to require security measures for any
quantity of radioactive material, so that locking was required
for any unoccupied room containing any unsecured radioactive
materials or waste.
On that same date, NIH initiated a security
surveillance program.
It must be emphasized that all
these steps
were taken prior to NIH being advised, through the issuance of
the AIT Report on January 29, 1996, that the single breach of
security found on July 6, 1995, was considered sufficiently
significant by the NRC to be identified with the security
weaknesses found subsequently in October and November.
On
January 19, 1996, NIH submitted to the NRC a request for a
license amendment to redefine NIH's security policy.
The NRC has
not yet acted upon that request.
The security policies developed and enforced by the NIH in 1995
imposed increasingly strict
security requirements for the storage
and control of radioactive materials, in line with NRC's changing
expectations.
Currently, licensed materials of any quantity are
required to be in locked storage when unattended.
The Radiation
Safety Program conducts a program of surveillance monthly to
ensure compliance with the requirements and the Radiation Safety
Officer takes swift, appropriate enforcement action when
noncompliance is discovered, including the suspension of the
privilege to use radioactive materials in certain cases.
As
detailed in my May 23 letter
to Mr. Martin, these strict
standards for the security of radioactive materials have
necessitated very significant changes in the way our scientists
have conducted research for many years.
Accordingly, despite our
best efforts, there have been rare lapses on the part of
individual scientists in complying with the new requirements.
Given NIH's longstanding record of compliance with NRC
requirements, it is apparent that the significant change in
enforcement standards has been a major contributing factor to the
security violations for which NRC now seeks to impose a civil
penalty.
We show in the enclosed Answer To A Notice Of Violation
how the NIH corrective action has been prompt and comprehensive
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and why the occurrence of some additional violations does not
Essentially, this
establish the lack of such corrective action.
is a situation in which the NIH has worked diligently to meet
more stringent standards for the security of radioactive
materials, but, as one would expect when approximately 6000
workers must meet stringent standards after many years of
conducting research under more lenient standards, human error has
It is significant that the violations for
led to violations.
which NIH is being cited occurred within three months of the
It is inherent in the
adoption of NIH's final security policy.
nature of human beings and their institutions that significant
changes in behavior take time; certainly longer than three
Furthermore, the few instances of noncompliance posed
months.

little

or no risk of harm because (i)

only low levels of

radioactivity were involved, (ii) the materials were in
laboratories clearly identified as areas in which radioactive
the materials were
materials were stored or in use, and (iii)
stored in posted refrigerators, in clearly labeled vials.
Considering all these circumstances, the NIH corrective action
has been prompt and comprehensive as noted by NRC inspectors (pp.
19-21, AIT Report) and there has been no more than minimum risk
to health and safety (News Release from the Subcommittee on Human
Resources and Intergovernmental Relations, March 21, 1996).
Section III of NUREG-1600, 60 Fed. Reg. at 34384, recognizes that
because the regulation of nuclear activities in many cases does
to a mechanistic treatment, judgment and
not lend itself
discretion must be exercised in determining appropriate severity
Consistent with that
levels and penalties for violations.
recognition, we ask that the NRC exercise judgment and discretion
here: (1) to fully consider and address all the evidence and
arguments we have presented herein and previously regarding the
establishment of violations and/or severity levels and adjust its
findings accordingly; and (2)to consider fully the circumstances
in which the securitl violations occurred, including NIH's past
safety record, the safety significance of the violations, the
significant changes that were made in the security standards,
NIH's prompt and comprehensive corrective action and the fact
that the violations occurred a short time after the change in NIH
On the basis of those considerations, the NRC
security policies.
should retract the civil penalty either through application of
the civil penalty assessment process, or through the exercise of
NRC's discretion to adjust civil penalties notwithstanding the
outcome of the civil penalty assessment process.
This submission has been prepared from various sources within the
I have first-hand knowledge of some of the facts, and as to
NIH.
other facts of which I do not have such knowledge, I believe them
I declare, under penalty of perjury that
to be true and correct.
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submission is

true and correct to the best of my knowledge

and belief based upon my review of the available records,
statements and other relevant information.
Sincerely,
Michael M. Gottesman, M.D.
Deputy Director for Intramural
Research, NIH
Enclosures
cc:
Hubert J. Miller
Regional Administrator,

Region I

Sworn to and signed before me, a Notary Public in and for
Montgomery County, Maryland, the 11Lday of September 1996,
9000 Rockville Pike, Bethesda, Maryland.

Dated:

2Ž~(ZA~~d

My Commission expires
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REPLY TO NOTICE OF VIOLATION

Department of Health and Human Services
National Institutes of Health
Bethesda, Maryland 20892

Docket No. 030-01786
License No. 19-00296-10

The National Institutes of Health (NIH) is responding to each of
the alleged five violations (one Severity Level III violation and
four Severity Level IV violations) cited in the Notice of
Violation and Proposed Imposition of Civil Penalty forwarded with
Each alleged
of August 23.
Mr. Hubert J. Miller's letter
violation is identified and the five items which must be
addressed under the Notice are presented in order for each
alleged violation.

O

I.

Violation of Security Reguirements

(1)

NIH denies that a Severity Level III violation has occurred.

(2)
As the bases for its denial that a Severity Level III
violation has occurred, NIH incorporates from its May 23
submission to NRC the discussion of Apparent Violations (1) and
(A) (pages 1-3 and 21-25 of the Specific Responses of NIH To
Apparent Violations Found In Inspection Reports 030-01786/95-002
(REDACTED)and 030-01786/95-203) and the Factors for Consideration
in Determining Severity Levels of Apparent NIH Violations, and
further argues as set forth below.

*

Under Sec. IV of NUREG-1600 Severity Level III violations, "are
of very significant regulatory concern," while Severity Level IV
violations "are less serious but are of more than minor concern,
uncorrected they could lead to a more serious
i.e.,
if left
The Notice of Violation cites
60 Fed. Req. at 34385.
concern.'
Supplements IV and VI of NUREG-1600 in support of the NRC
determination that a Severity Level III violation has occurred.
Supplement IV, "Health Physics (10 CFR Part 20)" gives as an
example of a Severity Level III violation in paragraph C.12, "a
significant failure to control licensed material." 60 Fed, Rea.
at 34400. The alleged violations at NIH involving the control of
licensed material are not significant because (1) control was
maintained through the fact that the materials were in posted
times and were stored in posted refrigerators
laboratories at all
in properly labeled containers, and the period of time during
which the materials were not under surveillance was brief; (2)
NIH has made extensive, good faith corrective efforts during the
transition to more stringent enforcement standards to ensure
compliance, but human oversight has resulted in violations; and
or no risk of harm because of the
(3) the violations pose little
Because the
low levels of radioactivity that are involved.
degree of control maintained by NIH that resulted in the alleged
violations was acceptable to NRC for many years, and NIH has made
extensive, good faith efforts to comply with more stringent
enforced in 1994, the failure during
standards that were first
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this transitional period to maintain in a few laboratories a new,
higher level of control cannot reasonably be considered 'a
significant failure to control licensed material." This is not a
comparison between control and no control, but rather a
comparison of degrees of control, where the lesser degree of
control had been shown for many years to be sufficient for the
protection of workers and the public, because of the low levels
See Radiation In Medicine. A Need For
of radioactivity involved.
Regulatory Reform, pp. 100-101, (Institute of Medicine, 1996).

*

*

Supplement VI, "Fuel Cycle and Materials Operations," which NRC
cites in support of its finding of a Severity Level III
violation, provides an example of a Severity Level III violation
in paragraph C.1., Oa failure to control access to licensed
materials for radiation purposes as specified by NRC
requirements." 60 Fed. Reg. at 34401.
We do not believe this
example can reasonably be applicable to the case at hand, because
its standard for failure to control conflicts with the
"significant failure* standard in Supplement IV.
(As discussed
above, there was no significant failure to control licensed
materials at the NIH.)
Furthermore, the "access...for radiation
purposes' seems to refer to access for medical treatment or
diagnostic purposes, a use that was not involved in the alleged
violations at NIH.
We note that in paragraph D.2 of Supplement
VI "other violations that have more than minor safety or
environmental significance" is an example of a Severity Level IV
violation.
60 Fed. Reg. at 34402.
We believe the nonsignificant security violations involved here are in this
category, so that even if Supplement VI applies, the applicable
severity level is IV.
For much the same reasons as set forth above, it is not
appropriate to escalate this alleged violation to a Level III
violation on the basis of repetitive or aggregated violations.
The August 23 letter forwarding the Notice states that the
determination of a Severity Level III violation is based on "the
repetitive nature and number of examples of the violation."
NUREG-1600 states that the decision to escalate the severity
level of a repetitive violation will depend on the circumstances,
such as the number of times the violation has occurred, the
similarity of the violations and their root causes, the adequacy
of previous corrective actions, the period of time between the
violations, and the significance of the violations.
60 Fed. Reg.
at34385.
We believe the NRC has incorrectly applied these factors in
finding a Severity Level III violation and that when these
factors are properly balanced they favor no escalation of the
severity level.
Here, the number of violations is small,
especially when compared to the number of restricted use areas Ln
the NIH research program (0.2.%) or to the number of workers
using radioactive materials.
It is our view that the recurrence
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of this type of violation should not be considered a repeat
This is
violation unless it occurs in the same laboratory.
because the cause of this type of violation is not a failure of
the NIH Radiation Safety Branch (RSB) to train workers,
promulgate security requirements, or respond quickly to
violations, but rather lack of attention and carelessness on the
Given this cause, enforcement action
part of some researchers.
against one laboratory does little
to prevent a lapse of
attention in another laboratory.
This same reasoning supports
not aggregating the violations.
As stated in NUREG-1600, 60 Fed.
Reg. at 34385, aggregation is to:
focus the licensee's attention on the fundamental underlying
causes for which enforcement action appears warranted and to
reflect the fact that several violations with a common cause
may be more significant collectively than individually and
may therefore, warrant a more substantial enforcement
action.
Here, there is no fundamental underlying cause or common cause
that can be eliminated by NIH, but rather individual causes as
diverse and unconnected as the individuals involved.
The only
way to stop human error is to stop human endeavor, a solution
that is unacceptable.
The unconnected occurrences are no more
significant collectively than individually.
Each is a separate
occurrence and the probability of any harm resulting from it must
be calculated on the basis of that event, not on whether similar
but unconnected events preceded or followed that event.
Accordingly, the recurrence of these unconnected violations is
not an indication of the adequacy of previous corrective actions.
Those corrective actions should be judged on the basis of their
scope, content, and potential deterrent effect, not on the basis
of whether they eliminate all
human error.
Under this standard,
NIH corrective action has been adequate and the NRC so concluded
at pages 19-20 of the Augmented Inspection Team Report.
For all
these reasons there is no reasonable basis for escalating the
security violations because of 'the repetitive nature and number
of examples of the violation.'
(3)
The corrective steps that have been taken are set forth at
pages 2-3 and page- 24-25 of the Specific Responses of NIH to
Apparent Violations Found in Inspection Reports 030-01786/95-002
(Redacted) and 030-01786/95-203 a part of NIH's May 23 response.
*In Radiation in Medicine. A Need for Regulatory Reform,
p. 117 (Institute of Medicine, 1996), it is stated: 'By educating
health care workers, and by circumscribing their actions, human
errors may be minimized.
However, some number of mistakes will
always, unavoidably, be made and no amount of training or doublechecking can erase that fact.'
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The results of these corrective actions are that all researchers
are, or should be aware of the security requirements, but human
error still
results in some violations that are self-identified
by the NIH.
None of these violations has resulted in any
radiation exposure of an NIH employee or a member of the public.
(4)
The NIH will continue to pursue diligently the current
corrective actions. The NIH believes that the most reasonable and
effective corrective action will be the establishment of an
enforcement policy that is directed toward quantities of
radioactive materials that pose a real risk of harm; thus
limiting the potential for human error by focusing on significant
safety risks that all will recognize as such.
See Radiation in
Medicine. A Need For Rgeulatory Reform, p. 101 (Institute of
Medicine, 1996) where the Committee for Review and Evdluation of
the Medical Use Program of the Nuclear Regulatory Commission
states: "Several RSOs stated that regulations and procedural
requirements that are clearly out of line with common sense'
erode the collaborative relationship between radiation protection
staff and users of licensed materials; for this reason, these
experts believe that such stringent requirements and aggressive
enforcement strategies may ultimately reduce rather than heighten
safety."
(5)
The NIH believes that full compliance has largely been
achieved, given the large number of users of radioactive
materials at the NIH, the potential for human error, and the
strict
enforcement standards NRC applies to low level radiation
materials.
*

II.

Other Violations -

Failure to Issue and Wear Dosimetry

(1) NIH denies that
this
is a Severity Level IV violation and
also denies the parts of the violation claiming that NIH did not
supply extremity dosimetry to eight individuals and that five
individuals did not wear the extremity dosimetry.
(2)
The bases for the NIH denial are set
forth in the discussion
of Apparent Violation (c)
(pages 29-33 of the Specific Responses)
in the May 23 NIH submission.
In brief,
this
is a selfidentified violation, based entirely
on the actions and records

of the NIH RSB.

Those records do not support the parts of the

violation claiming that
extremity dosimetry was not issued to
eight individuals and that
five individuals did not wear the
extremity dosimetry that
was issued to them.
Rather, the RSB
investigation found that
all
13 users had been issued badges,
that
all
but one researcher were wearing the dosimetry, and that
researcher was not required to wear dosimetry because of the

small amount of P-32 he was using.

1~~~~~-
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The remaining part of the alleged violation, that numerous
individuals failed to return dosimetry, is not of sufficient
significance to warrant the Severity Level IV finding,
particularly given that persons using P-32 at NIH are not
reafred to wear dosimetry, and, upon identification of the
failure to return by the RSB, the badges were returned and no
measurable exposures were detected.
Furthermore: (1) the Special
Team Inspection (STI) Report concluded at page 22 that the
dosimetry program was in compliance with Subpart C of 10 CFR Part
20 and was effective in monitoring occupational external dose;
and (2) NRC Information Notice No. 90-01, January 12, 1990,
states, ONRC will not gelfly.issue a Notice of Violation for a
non-repetitive Severity Level IV or V violation that is selfidentified, properly corrected and reported (if required)."
(Emphasis in original.)
Under these circumstances, the violation
cannot reasonably be established as a Severity Level IV
violation, i.e.,
one that is of more that minor concern, so that
if left uncorrected it could lead to a more serious concern.
Sec. IV NUREG-1600. 60 Fed. Reg. at 34385.
Rather, it should be
determined to be a violation of minor safety or environmental
concern, a Non-Cited Violation that should not have been
formalized into a Notice of Violation.
Id.
(3)
The corrective action for this self-identified violation had
been completed at the time of the STI inspection and there was no
continuing violation.
Those corrective actions are described at
page 32 of the Specific Responses part of the May 23 NIH
submission.

*

(4)
The corrective steps described in the May 23 submission will
avoid further violations.
(5)

Full compliance has been achieved as described in

III.

Other Violations - Incomplete Forms NIH 88-1

(1)

NIH denies that this is

(3)

above.

a Severity Level IV violation.

(2)
The bases for the NIH denial are set forth in the discussion
of Apparent Violation (3),
(pp. 8-10 of the Specific Responses)
and Apparent Violation (B),
(pp. 26-28 of the Specific Responses)
in the May 23 NIH submission.
As stated therein, the two parts
of the alleged violation, whether considered individually or
cumulatively, posed only minor safety or environmental concerns
that were below the level of significance for Severity Level IV
violations and thus this violation should not have been
NUREG-1600.Sec. IV.
formalized into the Notice of Violation.
60 Fed. Reg. at 34385.
The first
part of the alleged violation is that between October 3
and November 20, 1995, NIH allowed users to request the purchase
of radioactive materials electronically without the signature of
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The correction of this
the Authorized User (AU).
violation was NRC approval on November 20, 1995 of a license
amendment permitting electronic requests for radioactive
Thus, because NRC
materials, without the signature of the AU.

approved a license amendment that permitted continuation of the
same practice for which NIH is being cited for a violation and
NRC would not have approved that amendment if it raised
significant safety or environmental concerns, a roi, such
concerns could not have been raised by the same practice for the
47 day period prior to NRC approval of the license amendment.
Accordingly, we do not see how this can be considered anything
other than a technical violation (failure to submit promptly a
request for amendment of license) of no more than minor safety or
environmental concern, that is not appropriate for formal
enforcement action.
The second part of the alleged violation is that one 88-1 form
submitted for the purchase of radioactive materials received on
September 9, 1994, listed as the only user an individual who had
left
NIH; thus the form did not properly identify the persons who
As shown in our May 23
were intended to use the materials.
submission, the signing and submission of this form by the
Authorized User was an inadvertent error that did not result in
Thus, this single
any use of materials by untrained users.
the proper user on a form 88-1 is a technical
failure to list
violation that raises no more than minor safety or environmental
As such, it should not be part of the Notice of
concerns.
Violation.
(3)
The license amendment was the corrective action for the
The corrective action for
part of this alleged violation.
first
the second part of the violation is described at page 10 of the
Specific Responses part of NIH's May 23 submission.
(4)

No further corrective action is

necessary.

(5)
Full compliance was achieved through the corrective action
that was described in NIH's May 23 submission.
IV.

Other Violations - Failure to Provide Training for New
Users of Radioactive Materials

and second parts of the alleged
(1) NIH denies that the first
violation, as they are stated on page 3 of the Notice of
/iolation, viol3te either NRC regulaL.ons or the conditions of
To the extent there was any violation arising
NIH's license.
from the failure of NIH to certify the provision of training in
accordance with its license, it was a technical violation that
did not constitute

a Severity Level IV violation.
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(2)
The general bases for the NIH denial are set
forth in the
discussion of Apparent Violation (4),
(pp. 11-13 of the Specific

*

Responses) and Apparent Violation (E),
(pp. 38-41 of the Specific
Responses) of the May 23 NIH submission.
The first
part of the
alleged violation stated in the Notice of Violation is that two
researchers did not receive the formal "Radiation Safety in the
Laboratory' training prior to their use of radioactive materials.
However, there is no NRC regulation or condition of the NIH
license that requires researchers to complete the formal training
prior to their use of radioactive materials.
Rather, as the NRC
recognized at pages 21-22 of its AIT Report, the NIH license
permits the use of radioactive materials by individuals under the
supervision of an Authorized User (AU) before receipt of
formalized training, as long as the AU certifies to the provision
of the training described in the "Radiation Safety Orientation
for New Personnel Planning to Use Radioactive Material" training
packet.

AIT Report.

pages 21-22.

Thus,

the violation,

as

described in the AIT Report, was that because of this failure to
certify or document that the users received informal training,
the use of radioactive materials prior to the formal training of
the researchers on November 29,

1994 was not in

accordance with

the requirement of the NIH license.
Based on the AIT Report, the
Notice of Violation does not accurately state the first
part of
the violation.
Contrary to that statement, the NIH license does
not require that the "Radiation Safety in the Laboratory"
training course be completed successfully before a researcher can
use radioactive materials.
*

On February 14, 1994, NIH requested an amendment of its
license
to modify the NIH Radiation Safety Training Program. That request
referred to the orientation training and Table ATT 8.1 (Amended)
showed that individuals working with radioactive materials must
receive the 'Initial
Orientation; Entry Level or Advanced
Radiation Safety in the Laboratory 'course.'
The license
amendment was approved by NRC on March 23, 1994.
If the first
part of the violation were accurately stated, it would be
apparent tihat it is not a Severity Level IV violation.
As stated
in the discussion of Apparent Violation (4)
in the Specific
Responses part of NIH's May 23 submission, training in excess of
the orientation training permitted under the NIH license was
provided to the researchers.
The only failure
of NIH was a
failure
to document that
training.
This failure
to document is
of minor environmental or safety concern and thus is not
appropriate for formal enforcement action.
NUREG-1600, Sec. IV,
Severity of Violations.
60 Fed Reg. at 34385.
The second part of this
alleged violation refers to an individual
working with microcurie quantities of -- 14 prior to completion of
formal training.
That individual was working with BacTec vials
containing 10p Ci of C-14 which, under 10 CFR § 31.11(a) (3) are
not subject to the same license requirements as materials under a
NRC specific license, e.g., training requirements.
10 CFR
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S 31.11(f) excludes these generally licensed materials from
10 CFR Parts 19 and 20.
Thus, neither license conditions nor NRC
regulations required training of this individual.
Accordingly,
there is no legal basis for the second part of the violation
cited in the Notice of Violation.
(3)
Corrective steps were taken even though there were no
violations of NRC regulations or license conditions.
Those
corrective actions are described in the discussion of Apparent
Violations (4) and (E) cited above.

*

(4)
No corrective steps are necessary to avoid further
violations, because there were no violations.
To the extent
there was a technical violation of documentation requirements,
has been fully corrected.
(5)

Full compliance has been achieved.

V.

Other Violations - Failure to Perform Bioassays in
Accordance with License Requirements

(1)
NIH denies that there was any violation of its
conditions relating to its bioassay program.

*

it

license

(2)
The bases for the NIH denial are set forth in the discussion
of Apparent Violation (D),
(pp. 34-37 of the Specific Responses)
in the May 23 NIH submission.
As stated therein, Regulatory
Guide 8.20, through use of the term *should" rather than *shall,"
makes recommendations regarding when bioassay measurements are to
be taken.
The final paragraph of section 4., *Frequency* on page
8.20-3 stotes in pertinent part: OFor individuals placed on a
quarterly bioassay schedule, the sampling should be randomly
distributed over the quarter, but should be done within one week
after a procedure involving the handling of 1-125 or 1-131."
(Italics added.)
Both researchers were bioassayed within the
calendar quarters in which they handled 1-125.
The fact that
both did additional iodination work within the quarter is
irrelevant.
There is no requirement that there be a bioassay
after the additional iodination work.
Furthermore, a bioassay at
one week post-iodination is unnecessary.
This is based upon
consideration of both the detection capabilities of the NIH
thyroid analysis system and the fact that air monitoring is
performed for each and every iodination.
Evaluation of exposure
was conducted in accordance with acceptable methods as noted in
10 CFR SS 20.1003; 20.1204 and 20.1502.
NIH routinely determines
compliance with section 20.1204 using bioassay or air sampling or
a combination of the two.
NIH complies with the regulations by
performing individual monitoring, by the assessment of committed
effective dose equivalent by bioassay, or by determination of the
time-weighted air concentrations to which the individual has been
exposed, i.e., DAC-hours.
In the case of the two researchers
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the actual airborne concentrations were so low that follow-up
bloassays were not necessary to assess possible internal dose.
(3)
No corrective steps were necessary because no violation
occurred and the researchers were protected through the
measurements that were taken.
(4)
Because there were no violations, no corrective steps need
to be taken to avoid further violations.
(5)

Full compliance has'been achieved because there was no

violation.

ANSWER TO A NOTICE OF VIOLATION
Proposed Civil Penalty of $2,500
Department of Health and Human Services
National Institutes of Health
Bethesda, Maryland 20892

Docket No. 030-01786
License No. 19-00296-10

The NIH protests the proposed imposition of a civil penalty of
$2,500 for alleged violations of security requirements because:
1.
The alleged violations are not Severity Level III
violations.
See Reply to Notice of Violation, Section I,
by this reference is incorporated herein.

which

2.
There were extenuating circumstances based on the facts that
the alleged violations arose from unconnected instances of human
error, despite NIH's extensive, good faith efforts to enforce
more stringent NRC requirements during a period of transition

those requirements.
See response letter
Reply to Notice of Violation, Section I,
are incorporated herein.

to

to James Lieberman and
which by this reference

3.
The NRC has not properly applied the civil penalty
assessment factors set forth in NUREG-1600, Sec. VI. B.2.
60 Fed. Reg. at 34388-34392.
This Answer addresses only the third point as the other points
are addressed fully in the documents that are incorporated by
reference.
As stated in NUREG-1600, the civil penalty assessment process
involves consideration of four factors: (1) Whether the licensee
has had any previous escalated enforcement action during the past
two years or the past two inspections, whichever is longer;
(2) whether the licensee should be given credit for selfidentification of the violation; (3) whether the licensee's
corrective actions are prompt and comprehensive; and (4) whether,
in view of all the circumstances, the matter requires the
exercise of discretion by NRC.
Under NUREG-1600, the outcome of
the assessment process, absent the exercise of discretion, is
limited to one of the following three results: no civil penalty,
a base civil penalty, or a civil penalty escalated by 100
percent.
60 Fed. Req. at 34388.
The NRC imposed the base civil
That action
penalty of $2,500 after considering these factors.
was in error because three of the four factors favor the
imposition of no civil penalty.
The NIH has not previously had any escalated enforcement action
against it.
The secona factor is not applicable as the security
The NIH corrective action
violations were not self-identified.

P
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was prompt and comprehensive when properly reviewed in the
context of the transition to more stringent security standards
and the fact that the violations arose from human error that
could not have been prevented by the prompt, comprehensive
corrective action by the NIH Radiation Safety Branch (RSB).

*

O

Under NUREG-1600, Sec. VI.B.2.a., if corrective action is judged
to be prompt and comprehensive, a Notice of Violation normally
should be issued with no civil penalty, while if the corrective
action is judged to be less then comprehensive, the Notice of
Violation normally would be issued with a base civil penalty.
60 Fed. Reg. at 34390.
It is apparent that the basis for NRC's
proposed imposition of a base civil penalty is its judgement that
acredit for corrective actions is not warranted because your
corrective actions, judged from the time that you were made aware
of the July 6, 1995 repetitive security violation, were not
appropriately comprehensive to prevent recurrence." August 2.,1996 letter
from Hubert J. Miller. NRC to Michael M. Gottesman,
NIliU2. In reaching this conclusion, NRC recognized that the
NIH corrective action 'included immediate confiscation of
unsecured radioactive materials, amendments of your security
policy on October 26, 1995, and initiation of a security
surveillance program on October 26, 1995." Id.
Instead of
focusing on the scope and content of these and earlier corrective
actions, the NRC relied entirely on the occurrence of additional
security violations to deny NIH credit for its corrective action.
Furthermore, the violations found by the NRC in October 1995
cannot reasonably be considered recurring because at that time
the NIH had not been informed that the July finding was
considered a violation.
That notification did not occur until
the AIT Report was forwarded to NIH on January 29, 1996.
This narrow focus on the occurrence of a subsequent violation
whose root cause is unrelated to the earlier violation is
contrary to NUREG-1600, Sec. VI. B.2.c. which states that
consideration is to be given to the timeliness of the corrective
action, the adequacy of the licensee's root cause analysis for
the violation and the comprehensiveness of the corrective action
(i.e.,
whether the action is focused narrowly to the specific
violation or broadly to the general area of concern).
60 Fed.
Rea.
at 34391.
This provision states that the purpose of the
.Corrective Action Factor is:
to encourage licensees to (1) take the immediate actions
necessary upon discovery of a violation that will restore
safety and compliance with the license, regulation(s), or
other requirement(s); and (2) develop and implement (in a
timely manner) the lasting actions that will not only
prevent recurrence of the violation at issue, but will be

pý
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appropriately comprehensive, given the significance and
complexity of the violation, to prevent occurrence of
NUREG-1600. Sec. VI.
violations with similar root causes.
B.2.c.: 60 Fed. Reg. 34391.
Thus, contrary to the NRC action, NUREG-1600 does not indicate
that the determinative factor is to be whether similar violations
Instead the
occur after corrective action has been taken.
determinative factors, listed in the apparent order of importance
are: (1) the timeliness and comprehensive nature of the
corrective action; (2) the adequacy of the licensee's root cause
analysis; (3) prevention of the recurrence of the violation at
issue; and (4) prevention of the occurrence of violations with
similar root causes.
The NIH corrective action taken on July 20,
1995, adoption of a final security policy after notic- of a
SJuly 6, 1995 violation was prompt and comprehensive.
rhis time
frame shows that the action was prompt and its comprehensive
nature is shown by the content of the policies adopted.
These
were broad-based actions directed toward security concerns
throughout NIH.
The fact that additional surveillance action was
added on October 26, 1995 after an NRC inspection does not
establish that the original action was not sufficiently
comprehensive.
To penalize NIH for fine-tuning and strengthening
its newly-adopted more stringent security policy is not
consistent with the purpose of the Corrective Action Factor to
encourage licensees to take immediate action to address
violations.
This is particularly true where, as here, the policy
is in response to more stringent enforcement standards, and the
NRC had concluded on page 20 of its AIT Report that "the security
of radioactive materials at NIH was adequate and improved."
*

There is no indication in the Notice of Violation or the letter
forwarding it that the NRC considered the adequacy of NIH's root
cause analysis.
We believe adequacy of the analysis must be
presumed based on the comprehensive nature of the new security
policy that was based upon that analysis.
The NIH has satisfied the factor of preventing recurrence of the
violation at issue because the security violations found by NRC
after July 6 did not involve the laboratory in which the
violation was found on July 6.
(See also our discussion of
repetitive violations in Section I of our Reply to Notice of
Violation.)
As further set forth in Section I of our Reply, the
security violations resulted from unconnected human errors and
thus there is no common root cause that c&n be addressed through
corrective action to prevent such security violations.
Radiation
In Medicine. A Need For Regulatory Reform, p. 117 (Institute of
Medicine, 1996).
Certainly, NIH should be given the benefit of
the doubt in this regard, because such human error or oversight
is predictable given that the new, more stringent security policy
represents a significant change from the prior policy and is at
odds with the normal 'free flowing" manner in which biomedical
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research is conducted.
Accordingly, we believe that
a proper
application of the civil
penalty assessment factors discussed
above should result
in no civil
penalty.
However,

if

the NRC's consideration of proper assessment

factors

(rather than relying as it has, on the single factor of
recurrence) results in a finding that the base penalty should
stand, NRC should nevertheless, exercise its discretion under
Section VII, B.6 of NUREG-1600, 60 Fed. Reg. 34394 to refrain
In accordance with that provision,
from issuing a civil penalty.
application of the normal guidance in the policy would be
unwarranted if it resulted in a civil penalty and thus NRC should
exercise its discretion to nullify any such penalty. The
exercise of such discretion is justified based upon the lack of
safety significance of the violation, the overall sustained
excellent performance of NIH prior to these alleged violations
(See the findings of the Human Resources and Intergovernmental
Relations Subcommittee, House of Representatives cited in NIH's
May 23, 1996 letter to Thomas T. Martin), NIH's comprehensive
good faith corrective actions and all the other factors cited in
this submission. As we have emphasized in this submission and in
our May 23 submission, the security violations should not be
considered Severity Level III violations because of their limited
safety significance. The radioactive materials were at all times
in posted laboratories, were stored in posted refrigerators in
clearly labeled vials, and the period during which they were not
under surveillance was brief. Given this lack of safety
significance, NRC should exercise its discretion to retract the
proposed civil penalty.
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SYNOPSIS

This investigation was initiated on June 30, 1995, after a pregnant Department
of Health and Human Services (HHS). National Institutes of Health (NIH)
researcher was determined to be internally contaminated with phosphorus-32
(P-32). The researcher and her husband accused the authorized user of
contaminating the researcher. Later, the water cooler at the NIH building
where the researcher worked was also determined to be contaminated with P-32
and phosphorus-33 (P-33) as well. As a result, 26 additional people were
contaminated with low levels of P-32 after drinking water from the water
cooler.
A joint investigation was initiated and conducted which included the Nuclear
Regulatory Commission (NRC), Office of Investigations (01), the Federal Bureau
of Investigation (FBI), the NIH Police Department (NIH/PD) and the HHS Office
of Inspector General's Office of Investigations (HHS/OIG). The Department of
Justice, U.S. Attorney's Office for the District of Maryland, provided legal
assistance during the course of the investigation.
The evidence developed during the investigation did not identify the
individual(s) responsible for the contamination incidents.
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DETAILS OF INVESTIGATION
Applicable Regulations
10 CFR 30.3:

Activities Requiring License (1995 Edition)

10 CFR 30.10:

Deliberate Misconduct (1995 Edition)

10 CFR 30.34:

Terms and Conditions of Licenses (1995 Edition)

Purpose of Investigation
This investigation was initiated by the Nuclear Regulatory Commission (NRC),
Office of Investigations (01) on June 30. 1995 (Exhibit 1). The investigation
was initially opened to determine who contaminated Wenli MA with an internal
dose of phosphorus-32 (P-32). MA, who was pregnant, was working at the
Department of Health and Human Services (HHS), National Institutes of Health
(NIH), Bethesda, MD. About two weeks after the MA contamination incident, a
water cooler near where MA was working was also found to be contaminated with
P-32 and phosphorus-33 (P-33) as well (Exhibit 2, p. 2 and Unattached
Exhibit). Approximately 26 additional people were contaminated with low
levels of P-32 as a result of drinking water from the water cooler (Exhibit 2,
p. 2).
Background
The Department of Health and Human Services (HHS), National Institutes of
Health (NIH), Bethesda, MD has an NRC license that authorizes the possession
and use of radioactive material for medical diagnosis, therapy, and research
at facilities in Bethesda, Rockville, Baltimore, and Poolesville. Maryland.
The NIH main campus in Bethesda has 21 buildings housing nearly 3000
biomedical research laboratories. There are more than 800 authorized users
and more than 5000 supervised users of radioactive material under NIH's
licensed program (Exhibit 2, p. 9).
Laboratory space for approximately 600 researchers is provided in Building.37,
located on the NIH campus in Bethesda, Maryland. All of the researchers that
work in Building 37 work for the NIH, National Cancer Institute (NCI).
NCI
has other laboratory space, both on and off of the NIH campus, where research
using similar types of radioactive material is performed (Exhibit 2, p. 11).
NCI has four divisions. Within NCI's Division of Cancer Treatment is the
Developmental Therapeutics Program. The Developmental Therapeutics Program
has three laboratory groups: the Laboratory of Molecular Pharmacology; the
Laboratory of Biological Chemistry; and the Laboratory of Medicinal Chemistry.
All three laboratory groups are housed on the fifth floor of Building 37
(Exhibit 2, p. 11).
Wenli MA also known as (aka) Maryann MA, and her husband Wenling ZHENG (aka)
Bill ZHENG worked within the Laboratory of Molecular Pharmacology under the
direction of the NRC authorized user, John WEINSTEIN. MA and ZHENG are
research fellows from the Peoples Republic of China, and they both have 2-year
appointments at NCI (Exhibit 2, p. 11 and Unattached Exhibit).
Case No. 1-95-033
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MA and ZHENG began their work at NIH in August 1994. The project they were
assigned was later documented under a paper titled "Restriction Display
(RD-PCR) of Differentially Expressed mRNAS" (Exhibit 83, p.4). According to
the laboratory records, MA and ZHENG began using radioactive materials about
December 1994. In June 1995, radioactive materials were readily available
from various laboratories on the 5th floor in locked and unlocked
refrigerators and waste containers (Exhibit 2, p. 11, and Exhibit 21, p. 4).
Just prior to 5:58 p.m. on June 29, 1995, ZHENG was conducting a routine
radiation survey with a survey meter when he discovered that Ma was
contaminated. Both he and Ma were working in their laboratory (5D18) on the
fifth floor of building 37 at NIH when the contamination was discovered.
Zheng immediately reported, via the NIH emergency telephone number, that his
wife was internally contaminated with P-32. He also reported the incident to
their immediate supervisor, Dr. John Weinstein, who was also in the
laboratory. Two ambulance technicians were dispatched to MA's location at
Building 37, 5th floor, and a short time later two Health Physicists (HP)
arrived to investigate the incident.
MA was determined to be contaminated and a conference room where MA stored her
food was also determined to be contaminated. MA was subsequently transported
to the hospital for treatment at about 8:15 p.m., and she was released from
the hospital at about 3:00 a.m. the next day (Exhibit 9, p. 2 and Unattached
Exhibit).
Between 9:00-10:00 p.m. on June 29th, WEINSTEIN found a coffee cup on the
table in the corridor where MA and ZHENG had reported eating their food. The
cup contained a 50-cubic-centimeter centrifuge tube. These were contaminated
with radioactivity. Neither HP remembered seeing these items when they
surveyed the area approximately 90 minutes earlier (Exhibit 2, p. 22,
Unattached Exhibit). However, two researchers working on the same floor
advised that they had seen the centrifuge tube in the coffee mug on the table
for several days (Exhibit 65, p. 1 and Exhibit 77, p. 2).
On June 30, 1995, the HP again surveyed the conference room and determined
there was further contamination (Exhibit 2. pp. 18 and 19).
Although neither could identify any possible suspects during the first
interview, several days after the MA contamination incident, both ZHENG and MA
accused WEINSTEIN of the P-32 contamination of MA (Exhibit 3).
About two weeks after the MA contamination incident, a water cooler located in
a hallway near where MA was working was found to be contaminated with P-32 and
phosphorus-33 (P-33). Approximately 26 additional people were contaminated
with low levels of P-32 as a result of drinking water from the water cooler
(Exhibit 2, pp. 2. 21, and 22; Exhibit 3, p. 4; Unattached Exhibit).
Coordination with the NRC Staff
During the course of this investigation, a coordinated effort was made with
the NRC staff in Region I and headquarters relative to the allegations.
Numerous briefings were provided by 01 to various NRC staff members. Patricia
K. Holahan, Ph.D, Office of Nuclear Material Safety and Safeguards coordinated
with 01 and the FBI as a technical consultant. Jonathan POWERS, Office of
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Information Resources Management, coordinated with 01 and the FBI by providing
technical computer support.
Allegation: Deliberate Internal Contamination of a Research Scientist with

Phosphorus-32 (P-32) and the Contamination with P-32 of 26
Additional People as a Result of Drinking Water from a
Contaminated Water Cooler

This joint investigation was conducted by the NRC, 01, the Federal Bureau of
Investigation (FBI), the NIH Police Department (NIH/PD) and the HHS/OIG.
This Report of Investigation (ROI)

is divided into the following sections:

Section 1. Circumstances surrounding MA's contamination prior to
the ambulance personnel's arrival at the laboratory.

Section 2. Circumstances surrounding MA's contamination
subsequent to the ambulance personnel's arrival and
prior to the NIH Health Physicist's arrival.

Section 3. Circumstances surrounding MA's contamination
subsequent to the NIH Health Physicist's arrival.

Section 4.

Circumstances surrounding MA's contamination
subseauent to MA's deDarture to hosDital.

Section 5.

Circumstances surrounding MA's contamination while she
was at the hospital.

Section 6.

Other Investigative Issues and efforts.

Individual interviews listed in this ROI are direct quotes from
the 01, NIH/PD, and HHS/OIG investigative reports which may
contain spelling and grammatical errors. FBI policy precludes the
release of their reports. The FBI interview reports were
paraphrased and are listed as unattached exhibits.
Evidence
Section 1.

Circumstances surrounding MA's contamination prior to the
ambulance Dersonnel's arrival at the laboratory.
I

l

ZHENG said the following to the NIH/PD:
.[ZHENG] stated that he was checking the work area for any
radiation. He stated that when he got to his wife he found her to be
hot. He stated that he first thought that it was the chair she was
sitting in. He advised that he made her get out of the chair. He
advised that he then checked the chair and did not find anything. He
stated that he then checked his wife again and found her to still be
hot. Mr. Zheng stated that he then went to find Dr. Weinstein to tell
him what happen. Mr. Zheng stated that he also called the Fire
Department. Mr. Zheng advised that while waiting for the Fire
Department he again checked his wife and she was still hot. He stated
that he even had her remove some of her clothing to see if the clothing
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was hot. He stated that the cloths were not hot but his wife's body was
still hot. Mr. Zheng stated that the Fire Department and Radiation
Safety arrived and his wife was taken to the Hospital. I asked
Mr. Zheng if he had put any radiation in his wife's food or drink. He
stated absolutely not. He stated that he loved his wife and was happy
to have a baby. Mr. Zheng stated that he would never do anything to
hurt his wife. I asked Mr. Zheng if he could write me a statement as to
what happened. He stated that he would. I asked Mr. Zheng if he would
be willing to take a polygraph test. Mr. Zheng asked what was that
test. I advised him that it was a test to see if he was telling the
truth. He stated that he would take that test and any other test to
help catch the person that did this to his wife (Exhibit 3, p. 3).
ZHENG's written statement to the NIH/PD dated July 8, 1995, states the
following:
It was around 6:00 p.m. of June 29, when I and Maryann were working in a
same benchtop. My experiment finished at that time, I customarily pick
up the radiation monitor to have a survey of the bench top and the
adjacent floor. When I checking the floor around where Maryann's feet.
A strong audible signal was alarmed. This surprised me, because we
haven't used any radioisotopes of such intensity (e.g. P-32) for about
three months, and during our many years of experience dealing with the
radiomaterials, nothing like such ever happened. Our first thoughts was
that maybe the chair where Maryann's sitting was contaminated. So I
asked Maryann stop the experiments, off the seats and carefully survey
the chair, no signal could be picked up. Whereas, whenever the
monitor's near Maryann's body, strong signals were heard. The signals
were so loud and heinously intimidating, which made me very terrible.
Thinking that Maryann might have accidentally contaminated the
radio-isotopes in some other place and got her clothes contaminated, I
asked her to take off her lab coat, then the shoes, surveying the shoes,
no signal, surveying the feet, very strong signals. I went immediately
to her face, hands and head where there's no external wearings, also
found very strong signals. Wishing that our monitor might be broken
that would pick up wrong signals, I rushed to another lab, grab one
another monitor, rushed back, signals still as intense. We were
stunned, instantly aware that the contamination must not be external, It
must be that the radio-isotopes being ingested internally. It made us
even more horrified when we began to think about that Maryann had
already been pregnant for about 4 months (Exhibit 4, pp. 1 and 2).
I went for the room of our mentor, Dr. John Weinstein, the moment when I
slightly recovered from the shock, John's not there. I pick up the
phone and call 116 immediately to report the incidence. Put down the
phone and turning around, I found John's in front of a computer with a
summer student in the back corner of our lab. I reported what happened
to him, to my grieved surprise, we could not see a face of concern and
seriousness, but a queer smile. In answering his many strange
questions, I repeated the surveys as I previously described, showing him
how we got the conclusion that Maryann were contaminated internally.
When I told him that I already called 116 for help, he think it was not
necessary, but then he called the Radiation Safety Branch (RSB)"
(Exhibit 4, p. 2).
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ZHENG related the following to 01 and the FBI:
Dr. ZHENG read the typed statement he prepared on July 8, 1995, for the
NIH/PD describing what occurred immediately before and during and after
the discovery that his spouse had been contaminated with radioactive
P-32. ZHENG said his written statement is true and correct. The
statement had been prepared by him in coordination with his wife. ZHENG
indicated that he had initially began working on his statement about
July 5, 1995, and completed the statement on July 8, 1995 (Unattached
Exhibit).
ZHENG said the following in his 2.206 petition:
. , . the day of June 29, 1995, Maryann told me that she was
experiencing increasingly sharp and persistent pains in her liver area.
During the afternoon, Maryann and I were working on the same bench top
in our laboratory. At approximately 5:30 p.m., when the experiment was
concluded, I surveyed the bench top and adjacent floor with a
Geiger-Muller counter with a pancake type probe, as I routinely did upon
completion of experiments. When the detector got close to Maryann's
feet, a strong audible sound alarmed. At first we believed that the
chair in which Maryann was sitting or the lab cloths that she was
wearing had gotten contaminated. However, we ruled out those
possibilities, and determined from Maryann's body that she was
contaminated (Exhibit 5, p. 68).
17. When we were unable to locate Dr. Weinstein to report Maryann's
contamination to him, I called NIH's emergency "116" number to report
Maryann's radiation contamination. A short time later, Dr. Weinstein
appeared in the laboratory and we reported to him that Maryann had been
contaminated and that we had called 116 for help. Dr. Weinstein stated
that he thought it was unnecessary for us to have done so" (Exhibit 5,
pp. 68 and 69).
MA said the following to the NIH/PD:
.e.l.n[the NIH/PD detective] spoke to Ms. Ma. I asked her how she was
feeling. She stated that she was feeling better just a little hungry. I
asked Ms. Ma if she would talk to me about what happen. She stated yes.
I asked Ms. Ma if she understood and talked English. Ms. Ma stated yes.
I advised her that if I told her something that she did not understand
to let me know so that I could explain it to her. She advised that she
understood. I asked Ms. Ma. to tell me what happen to her. Ms. Ma
stated that she was working in the lab while her husband checked that
area for radiation. She stated that when he got to her the Geiger
counter started clicking. She stated that at first they thought there
was something on the chair so she got up. She stated that he checked
the chair and found nothing. She stated that he again checked her and
found her to be hot. I Asked Ms. Ma if she knew how she could have
become hot. She stated that someone must have put something in her
food. I asked Ms. Ma if she did this to herself. She stated no. I
asked her if she thought her husband did this to her. He stated no that
they have a good marriage. I asked her if they wanted this baby. She
stated yes. Ms. Ma was asked if she would be willing to take a
polygraph test. She stated that she did not understand. I advised
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Ms. Ma that this was a test to se if she was telling the truth. She
stated that she was willing to take the test only if it was not
dangerous to the baby. I then advised Ms. Ma and Mr. Zheng that they
needed to get some rest and asked them if I could talk to them again
later. They advised yes (Exhibit 3, p. 3).
On Friday I was contacted by Ms. Ma. She advised me that she wanted to
come in and talk to me. Ms. Ma advised me that she would come to the
office at 3:30 p.m. At 3:40 p.m. Ms. Ma arrived at the office for the
interview. I asked Ms. Ma to tell me what she thought happen to her.
Ms. Ma advised asked Ms. Ma to tell me what she thought happen to her.
Ms. Ma advised that about four week ago they told Dr. Weinstein that she
was pregnant. Ms. Ma stated that Dr. Weinstein talked to her husband
the following week about getting an abortion. She stated that at first
her husband did not tell her about the conversation about the abortion.
Ms. Ma stated that the following weekend Dr. Weinstein called them to
come into the lab. She stated while they were working Dr. Weinstein
asked them if they had made a decision. Ms. Ma stated that she asked
about what decision. She stated that is when her husband told her that
Dr. Weinstein wanted her to get an abortion. Ms. Ma advised that when
Dr. Weinstein brought up the subject of an abortion, her husband got
mad. She advised that he told Dr. Weinstein that if he thought the baby
was going to affect the experiments that maybe they should move to
another lab and work for another supervisor. Ms. Ma stated that
Dr. Weinstein stated no that was not necessary that you must have
misunderstood me. Ms. Ma advised me that she thinks Dr. Weinstein does
not want her to have the baby because it will affect her work. Ms. Ma
stated that on the Sunday before she was found to be hot Dr. Weinstein
called them into the lab. She stated that Dr. Weinstein wanted her and
her husband to show him (Dr. Weinstein) everything about the experiment.
Ms. Ma stated that at around 3:00 p.m. her husband told Dr. Weinstein
that they had to get something to eat. Ms. Ma advised that they invited
Dr. Weinstein to the Chinese restaurant to eat with them. Ms. Ma stated
that they each brought home some left overs. She advised that she
brought home some shrimp and Dr. Weinstein brought home some fish. I
asked Ms. Ma to tell me what food did she bring to work on each day.
Ms. Ma advised that on Monday June 26, 1995 she brought three containers
of food to work. I asked Ms. Ma to describe the containers and
contents. Ms. Ma stated she had a small square plastic container with
the left over shrimp. In two larger round plastic containers she had
some rice, vegetables and chicken. I asked Ms. Ma if she had the
containers in any bag. She stated that the small square container was in
a brown paper bag. Ms. Ma advised that at lunch time she ate the
shrimp. Her husband ate the chicken. Ms. Ma stated that around
4:30 p.m. she ate some more shrimp. She advised that she did not
remember if she ate them all. She advised that her husband may have
eaten some of the shrimp. I asked Ms. Ma if they ate all the food
brought in on Monday. She stated yes. I asked her what did she do with
the containers. Ms. Ma advised that they were brought home and washed
for the next day (Exhibit 3, pp. 6 and 7).
On Tuesday June 27, 1995 Ms. Ma stated that she brought the same three
containers. She also advised that it was possibly the same type food.
Ms. Ma advised that for lunch they ate the food from the two round
containers. She advised that around 4:30 p.m. she ate some rice out of
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the small container. Ms. Ma advised that she did not eat all the food.
She stated that she left some rice and shrimp in the refrigerator over
night. Ms. Ma advised that the two other containers were brought home
and cleaned them (Exhibit 3, p. 7).
On Wednesday June 28, 1995 Ms. Ma advised that she brought the two
containers back to work. She advised that it may have been the same
type of food from the day before. Ms. Ma advised that at lunch they ate
the food she brought from home. At around 4:00 p.m. she ate the left
overs that were in the refrigerator at work from the night before.
Ms. Ma advised that all the containers were brought home and washed.
Ms. Ma stated that on Wednesday night she work up with a pain in her
back. I asked her if she had this pain before. Ms. Ma stated that this
was the first time. She advised that sometime the pain was minor an
other times it hurt a lot. Ms. Ma advised that her husband wanted to
take her to the doctor and she told him that she would be all right
(Exhibit 3, pp. 7 and 8).
On Thursday June 28, 1995 Ms. Ma advised that around noon she was not
feeling good so they went home for her to rest. She also stated that
they ate lunch at home. Ms. Ma advised that they returned to work
around 4:30 p.m. or 5:00 p.m. She stated that they brought some food
from home to eat later at work. Ms. Ma advised that she brought the
same containers. Ms. Ma stated that she brought some shrimp, rice,
tofu, and vegetables for her. She advised in a small container she
brought some chicken for her husband. I asked Ms. Ma if she ate that
food. Ms. Ma advised that the food and containers should still be in
the refrigerator. She stated that she was found to be hot before they
ate the food (Exhibit 3, p. 8).
I asked Ms. Ma how did Mr. Zheng find her to be hot. Ms. Ma stated that
Mr. Zheng was checking the lab and when he came to her the meter picked
up some radiation levels. I asked Ms. Ma how often does Mr. Zheng check
the lab area. She advised at least once a day. I asked Ms. Ma when was
the last time she was checked for radiation. She stated that she was
not sure, but it may have been on Monday. Ms. Ma stated that at first
they thought it was the chair she was sitting in. She advised that she
then got out of the chair for it to be checked again. She advised that
the chair was not hot. She stated that Mr. Zheng again checked her.
She was found to be hot. Ms. Ma advised that Mr. Zheng then had her
take off her lab coat. She advised that he checked the lab coat and did
not get any reading. She stated that he again checked her and found to
be hot. Ms. Ma stated that Mr. Zheng then went get another meter to
check her. She stated that the other meter still showed she was hot.
Ms. Ma advised that Mr. Zheng then went to find Dr. Weinstein but could
not find him. She stated that Mr. Zheng then call the NIH Fire
Department (Exhibit 3, p. 9).
Ms. Ma advised that Mr. Zheng then found Dr. Weinstein in the back
corner of the lab. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that
she was hot. Ms. Ma stated that Dr. Weinstein then came to her and
closed his eyes. She stated that Dr. Weinstein did not look very
concerned. Ms. Ma stated that Dr. Weinstein asked Mr. Zheng where was
she contaminated at. Mr. Zheng then told him inside. She stated that
Dr. Weinstein told them to call Radiation Safety and don't call the
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ambulance. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that he
already called the ambulance. Ms. Ma advised that Dr. Weinstein did not
want her to leave until Radiation Safety arrived. She also advised that
Dr. Weinstein wanted her to take a shower. Ms. Ma advised that
Dr. Weinstein said it was not necessary for her to go to the hospital at
this time. Ms. Ma advised that Dr. Weinstein took some samples from her
skin and gave them to Radiation Safety. She stated that Dr. Weinstein
kept saying that it was outside not inside. Ms. Ma advised that
Mr. Zheng told him it was inside and not outside (Exhibit 3, p. 8).
MA said the following to 01, the FBI, and NIH/PD:
MA said she assisted her husband, Wenling ZHENG, in the preparation of a
typed statement dated July 8, 1995. The statement was submitted to the
NIH Police. MA reviewed a copy of statement and said it was true and
correct to the best of her knowledge. MA provided additional
information to clarify ZHENG's statement (Unattached Exhibit).
MA is convinced that someone contaminated her food because of the high
contamination she received. Other contaminated victims drank the
contaminated water rather than eating food. MA opined that she was
contaminated on Wednesday, June 28. 1995, after eating Chinese food that
she had left in a NIH refrigerator. In an effort to explain her
opinion, she related that she was disturbed during the night with a
powerful pain in her side. She claimed she never had such a pain and
assumed it was a result of the contamination. When she told her
husband, he suggested that she see a doctor (Unattached Exhibit).
She felt exceptionally tired the next day (Thursday, June 29th)
while conducting routine experiments at the laboratory. As a
result, just after lunch, they went home to rest. After resting
and taking a shower, she and her husband returned to NIH. They
both returned to NIH with a bag containing lunch because they
planned to work late that evening (Unattached Exhibit).
During the afternoon, ZHENG completed his experiment and then started
conducting a radiation survey with a survey meter. By chance, ZHENG
moved the survey meter near her and the chair where she was working.
According to MA, ZHENG immediately noticed a high radiation reading and
began surveying the immediate area. A further detailed review
determined that MA had been contaminated. According to MA, ZHENG
retrieved a second survey meter which recorded the same level of
contamination. After checking over MA' s entire body, ZHENG went into
the next room and called the NIH Fire Department Emergency number in an
effort to get an ambulance. She said that she and ZHENG were shocked to
find that she was radioactive (Unattached Exhibit).
Dr. WEINSTEIN was in the laboratory at the time ZHENG made his discovery
that she was contaminated, although neither saw him at the rear of the
room. WEINSTEIN was talking to BEN (last name unknown), the new summer
student, and he apparently did not hear them discussing what they
discovered. After placing the emergency call, ZHENG returned to her and
she definitely did not continue working on any experiment. After they
realized that WEINSTEIN was in the laboratory, they immediately told him
of her contamination (Unattached Exhibit).
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WEINSTEIN appeared not to be concerned and apparently did not consider
her contamination to be a serious matter. WEINSTEIN began questioning
ZHENG about how she became contaminated. MA could not recall what was
specifically said, but recalls that WEINSTEIN did not at first believe
that her contamination was internal. WEINSTEIN requested that ZHENG
conduct another survey, in his presence, to make sure his meter readings
were correct. According to MA , ZHENG wanted to take her immediately to
the hospital, but WEINSTEIN wanted her to wait until the Radiation
Safety Branch personnel arrived. While they were discussing the
situation, the Fire Department personnel arrived and WEINSTEIN started
making telephone calls (Unattached Exhibit).
WEINSTEIN kept talking to ZHENG about how she got contaminated. When
she told WEINSTEIN that she kept her food in the conference room
refrigerator, WEINSTEIN obtained a survey meter and departed the room.
ZHENG followed WEINSTEIN to the conference room while she waited with
the Fire Department personnel. ZHENG told her later that when they
entered the conference room, WEINSTEIN went directly to the brown
colored refrigerator where they stored their food and began conducting a
radiation survey. ZHENG thought this was very unusual because there was
a larger white refrigerator, where most employees store their food,
which was closer to the door. WEINSTEIN walked past the white
refrigerator and went directly to the smaller refrigerator even though
no one had told him which refrigerator they used. WEINSTEIN definitely
knew they both used the conference room to eat, but WEINSTEIN did not
know which refrigerator they used. The inside of the refrigerator was
surveyed and the general contents were negative, but the floor area
immediately in front of the refrigerator was radioactive. According to
MA, ZHENG then returned to the laboratory, while WEINSTEIN remained in
the conference room area with the survey meter. In about 10 minutes,
WEINSTEIN returned to the laboratory and confirmed that the area in
front of the refrigerator was radioactive. WEINSTEIN started asking
more questions, apparently in an attempt to determine if she could have
been contaminated herself by touching the contaminated area and then
eating the food with her hands (Unattached Exhibit).
MA stated the following in her 2.206 petition:
• . . the day of June 29, 1995, I experienced increasingly sharp and
persistent pains in my liver area. During the afternoon, Bill and I
were working on the same bench top in our laboratory. At approximately
5:30 p.m., when the experiment was concluded, Bill surveyed the bench
top and adjacent floor with a Geiger-Muller counter with a pancake type
probe, as he routinely did upon completion of his experiments. When the
detector got close to my feet, a strong audible sound alarmed. At first
we believed that the chair in which I was sitting or the lab clothes
that I wearing had gotten contaminated. However, we ruled that out and
determined from surveying my body that I myself was contaminated
(Exhibit 5, p. 49).
17. When we were unable to locate Dr. Weinstein to report my
contamination to him, Bill called NIH's emergency "116" number to report
my radiation contamination. After we did so, Dr. Weinstein appeared in
the laboratory and we reported to him that I had been contaminated and
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that we had called 116 for help. Dr. Weinstein stated that he thought
that was unnecessary (Exhibit 5, p. 49).
WEINSTEIN said the following to the NIH/PD:
:._
[NIH detective] asked Dr. Weinstein if he was in the lab when the
incident took place. Dr. Weinstein advised that he was in his office
working when Mr. Zheng came and notified him that Ms. Ma was hot,
meaning she was radioactive. Dr. Weinstein stated that he asked
Mr. Zheng how did he know that Ms. Ma was hot. Mr. Zheng responded by
saying that he checked her with a Geiger counter. Dr. Weinstein stated
that he then went to the lab and checked with Ms. Ma. He stated that
they also called the Fire Department. Dr. Weinstein stated that the
Fire Department responded to the scene and transported Ms. Ma to the
hospital. I asked Dr. Weinstein if anything else was said by Mr. Zheng
or Ms. Ma. Dr. Weinstein stated that he asked Ms. Ma how did she think
she became hot. He stated that she said someone must have put something
in her food. Dr. Weinstein stated that he then asked Ms. Ma and
Mr. Zheng if there was any food left that she ate or the location of the
dishes she ate out of. Dr. Weinstein stated that Mr. Zheng would not
tell him the location of the dishes (Exhibit 3, p. 1).
WEINSTEIN said the following to the FBI and NIH/PD:
WEINSTEIN submitted a written statement concerning the events of MA
contamination. In addition to the statement, WEINSTEIN said ZHENG and
MA's demeanor immediately after the discovery of Ma's contamination as
not frantic and not extremely concerned. According to WEINSTEIN, MA
attempted to complete her experiment before seeking or accepting any
medical attention (Unattached Exhibit).
WEINSTEIN said the following to the AIT inspector's:
Dr. Weinstein indicated that at about 5:45 pm he was in his office
talking to someone (he does not remember if it was in person or on the
telephone) when Dr. Zheng came to his office and said Dr. Ma was
radioactive. Dr. Weinstein said that Dr. Zheng used the word "injected"
but he later understood that Dr. Zheng meant "ingested." Dr. Zheng
demonstrated to Dr. weinstein that Dr. Ma had a lot of counts. The
ambulance arrived shortly after that . . . (Exhibit 6, p. 4).
WEINSTEIN's written statement provides the following:
I was in my office, which adjoins the laboratory area of room
5D-18. Dr. Zheng came to tell me that Dr. Ma had "injected" (he meant
"ingested") radioisotopes and that they had called the NIH emergency
number of an ambulance. I believe he then demonstrated by passing a
Geiger counter over her. I seem to recall that she was standing in the
area between their desks and their work bench. I remember being
skeptical at first about the idea that the contamination was internal.
However, as Dr. Zheng pointed out, the radiation was over her whole body
but most prominent over head and feet, not clothing (Exhibit 7. p. 1).
O
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On June 29, 1995, at about 6:00 p.m., he was working with Dr. WEINSTEIN
in the corner of the laboratory when Dr. Wenling ZHENG (Bill)
interrupted WEINSTEIN and said, "something terrible has happened to
Maryann [Wenli MA], but ifyou are busy [referring to Weinstein] you can
look at it later."
said that ZHENG explained to WEINSTEIN that
MA was internally contaminated. During the aforementioned con
ion,
MA indicated and said that she had to finish her experiment._
was not aware if MA ever finished her experiment. ZHENG began showing
WEINSTEIN the contamination by having MA take off her laboratory coat.
4said
that at about that time he departed the laboratory and
went home (Exhibit 8. p. 1).
Sumpter EMBREY III, NIH Emergency Medical Technician said the following to 01
and the NIH/PD:
After reviewing . . . timed computer records, EMBREY stated that just a
few minutes prior to 5:58 p.m. on June 29, 1995, he received an
emergency services telephone call (telephone number 116) from Wenling
ZHENG regarding a possible radiation contamination incident at
Building 37, 5th floor, Room 5D18. EMBREY stated that ZHENG spoke with
an thick oriental accent and was difficult to understand. However,
ZHENG stated something to the effect that his wife (MA) was contaminated
with P-32. According to EMBREY, ZHENG stated that MA injected or
ingested P-32. He said that he knew the radioisotope was P-32 prior to
his departure from the fire station and did not discover the identity of
the radioisotope at a later time. According to EMBREY, ZHENG definitely
said that his wife was contaminated with P-32 during the initial
telephone call. He took notes of the conversation which have since been
destroyed. EMBREY stated the telephone call with ZHENG was brief and
after the call he immediately informed his supervisor, Lt. Raymond
POOLE, of the contents of the telephone call (Exhibit 9, p. 1).
Raymond POOLE, NIH Lead Firefighter, said the following to 01 and the NIH/PD:
on June 29, 1995, just prior to 5:58 p.m., Sumpter EMBREY, a
firefighter under his supervision, received an emergency services
telephone call. According to POOLE, after EMBREY hung up the telephone,
EMBREY told him that a woman had been injected with P-32. POOLE related
that EMBREY definitely said that a woman was contaminated with P-32, and
that information was not provided to him by someone else at a later
time. He said that EMBREY then responded to the call in an ambulance.
He reiterated that he and EMBREY knew the contamination involved P-32
prior to EMBREY's departure from the fire station (Exhibit 10, p. 1).
Robert ZOON, the NIH Radiation Safety Officer, submitted a written statement
to the NIH/PD that states:
On . . . June 29, 1995, I was notified at home by phone of an incident
in progress at approximately 6:00 p.m. by Shawn Googins the Deputy
Radiation Safety Officer. There was a report by the NIH Fire Department
of an investigator in Building 37 who had been "injected" with
radioactive material. Shawn. who is the first person on our emergency
call list, indicated he was responding. A followup call about 30-45
minutes later from Shawn indicated that Beth Reed and George Redmond had
been at the office and responded to Building 37 to assist based on a
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call to the Radiation Safety Branch main number by the authorized user.
Shawn also indicated that he had information that the radioactive
material had been "ingested," not injected as originally reported and
that it appeared to be P-32. Also the researcher involved was female
and pregnant (Exhibit 11, p. 4).
I responded by reporting to Building 21 between 7:30 and 8:00 p.m. I
immediately called the authorized user, Dr. John Weinstein to discuss
the situation. Following my talk with Dr. Weinstein I talked with Beth
Reed on the scene for an update. She indicated that they had confirmed
the internal intake of some P-32, amount unknown, but detectable with
survey meters from the exterior of the investigator. She also indicated
that due to the investigator's discomfort from her pregnancy, the Fire
Department was going to take her to Holy Cross Hospital for observation
(Exhibit 11., p. 4).
I contacted Dr McKinney, Director, DS at home to report on the incident
in progress recollect being on the phone with Dr. McKinney for about 20
minutes. A urine specimen had been collected from the investigator
prior to her transport to the hospital, and Beth brought that specimen
down for analysis. Beth also spoke with Dr McKinney Shawn Googins
returned to Building 21 to assist While Beth was speaking with
Dr. McKinney, I talked again with Dr Weinstein (Exhibit 11, p. 4).
The NRC AIT Report states the following:
[On June 29, 1995] The Authorized User [WEINSTEIN] spent most of the day
in his office. The Authorized User's office is within laboratory 5D18
and adjacent to the laboratory space used by Researchers A and B [MA &
ZHENG] (Appendix D). Researchers A and B both arrived at the laboratory
at about 8:30 a.m. Researchers A and B did not use radioactive material
but they used equipment which they knew to have contamination from their
earlier uses. Researchers A and B both worked until 12:00 or
12:30 p.m., then ate lunch at the table in the corridor outside of their
lab. Researchers A and B shared lunch and ate mostly the same items.
Researcher A's experiment would not be completed until 10:00 p.m. that
evening, so they left the laboratory at about 2-3:00 p.m. to go home for
a rest and a shower (Exhibit 2, p. 17).
Researchers A and B returned to the laboratory at about 4:30-5:00 p.m.
Researcher B had finished his experiment earlier but, upon return to the
laboratory, he performed a meter survey to check for possible
contamination. The meter was reportedly equipped with an end-window
Geiger-Mueller (GM) probe. Researcher B noticed some "signal," which he
identified as coming from Researcher A. Researcher B said that the
signal was initially very weak and he could have missed it in earlier
surveys (Exhibit 2, p. 17).
Researchers A and B tried to find the Authorized User so that they could
inform him of the problem, but could not locate him. Researcher B said
that he questioned the accuracy of his meter and located a second meter
that confirmed the contamination. Researcher B said that he called the
NIH emergency number (116) and asked for assistance (Exhibit 2, p. 17).
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Researchers A and B said that the Authorized User returned to the
laboratory at approximately 5:30 p.m and Researcher B told him that
Researcher A had "injected" radioactive material. Later, Researcher B
said that he meant that Researcher A had "ingested" radioactive
material. The Authorized User [WEINSTEIN] recalled that he was in his
office at approximately 5:45 p.m. when Researcher B notified him. The
Authorized User stated that Researcher B demonstrated that Researcher A
had significant contamination. The Authorized User said that the
ambulance arrived a short time later and that he contacted the RSB
office and notified the Chief of the Radiation Safety Operations Section
(RSOS) about the contamination incident. The Authorized User believed
the time to be approximately 6:00 p.m. (Exhibit 2, pp. 17 and 18).
The NIH Fire Department independently notified the Deputy RSO of a
possible radioactive material contamination at 5:55 p.m. The Deputy RSO
is at the top of the emergency call list for response to incidents
involving radioactive materials. An injection of radioactive material
was reported. The Deputy RSO advised the RSO of the report at
approximately 6:00 p.m. and contacted the NIH Occupational Medical
Service (OMS) for information on the incident (Exhibit 2, p. 18).
The Authorized User said that Researcher B told him there was
contamination in the 5C conference room refrigerator. The Authorized
User said that he went to the conference room with a survey meter and
identified two bags in the refrigerator that he believed to be
contaminated. The Authorized User was accompanied at this time by
Researchers E and F (Exhibit 2, p. 18).
Shawn GOOGINS, the Deputy Radiation Safety Officer, NIH, said the following to
01:
. on June 29, 1995, at approximately 6:00 p.m., he received a
telephone call at home from the NIH Fire Department advising him
something to the effect "that a researcher in Building 37 had injected
herself with a radioactive substance." He could not recall the name of
the person that called him at home, nor could he recall if P-32 was
mentioned at that time. According to GOOGINS, he received the telephone
call because his name is on the list of personnel to call in the event
of an emergency (Exhibit 12, p. 1).
After being notified of the event, he immediately drove his car to the
NIH RSB, and while enroute spoke by mobile telephone with
John WEINSTEIN, the authorized user at 5D18, Building 37. He also spoke
with Dr. STANSBURY, at the Occupational Medical Services (OMS), at the
NIH Hospital. As he arrived at RSB, he met Health Physicists Beth REED
and George REDMOND as they were about to respond to the incident at
Building 37. He instructed REED and REDMOND to respond to OMS because
the contaminated person was being transported to OMS (Exhibit 12, p. 1).
Nancy.NEWMAN, Health Physicist, Chief of Radiation Safety, NIH said the
o following to 01:
On June 29, 1995, at approximately 6:00 p.m. she received a telephone
call from Victor LACY, a coworker at RSB, advising her that a potential
radiation contamination incident had occurred at NIH. According to
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NEWMAN, LACY patched her into the telephone call with John WEINSTEIN,
the authorized user at 5D18, Building 37. NEWMAN related that WEINSTEIN
was frantic, in that one of his researchers had radiation contamination
all over her body. WEINSTEIN did not identify the radioisotope, but
when asked, responded that phosphorus-33 was used in the laboratory.
While on the phone with WEINSTEIN, NEWMAN overheard the NIH ambulance
drivers arrived at WEINSTEIN's laboratory. NEWMAN was told by WEINSTEIN
that the Fire Department notified Shawn GOOGINS, a coworker at RSB, of
the incident. NEWMAN advised REDMOND that both he and REED should
respond to the incident. She said that she never spoke to MA or WENLING
ZHENG on the night of the incident (Exhibit 13, p. 1).
To 01 and the HHS/OIG, Dr Lynne G. STANSBURY M.D., a staff physician, with the
NIH, Occupational Medical Service (OMS), provided the following information:
Dr. Stansbury advised she was at work in the OMS center the night
Dr. Wenli Ma was discovered to have been radiated. She believes she
either heard of the incident over the emergency radio stationed at the
OMS covering emergency traffic or through a phone call she took that
night from one of the medics at the scene of the incident.
Dr. Stansbury opined that it was more likely she heard the incident
noted on the radio because she recalled that both she and evening nurse
Eileen Povaromo reacted with amused surprise when they heard an outgoing
report
an ambulance (possibly NIH ambulance number 215) stating,
"we've from
been called to the scene of a radioactive ingestion," or words to
that effect. She believes she then heard that the patient was pregnant.
Dr. Stansbury said the report of an ingestion is what struck her and the
nurse as being odd at that time. She had no recollection of hearing the
specific radioactive substance or isotope identified during this initial
report (Exhibit 14, p. 1).
Dr. Stansbury recalled receiving an initial phone call from NIH Fire
Fighter Lewis (NFI) and then a number of subsequent calls from Fire
Fighter Sumpter Embry. Embry characterized the incident as being one of
radioactive exposure, vice ingestion, and identified the substance*
involved as being P-32. She recalled that what Embry described to her
sounded like a typical incident of radioactive exposure. Dr. Stansbury
noted that she was aware prior to this incident that P-32 was an isotope
in wide use at the NIH for research (Exhibit 14, p. 1).
MA did not come to the OMS clinic the evening of the incident;
Dr. STANSBURY said she did not see her (Exhibit 14, p. 2).
Section 2.

Circumstances surrounding MA's contamination subsequent to the
ambulance personnel's arrival and prior to the NIH Health
Physicist's arrival.

ZHENG said the following to the NIH/PD:
Mr. Zheng stated that he also called the Fire Department. Mr. Zheng
advised that while waiting for the Fire Department he again checked his
wife and she was still hot. He stated that he even had her remove some
of her clothing to see if the clothing was hot. He stated that the
cloths were not hot but his wife's body was still hot (Exhibit 3, p. 3).
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ZHENG's written statement provides:
The ambulance arrived very quickly, with two officers coming directly to
Maryann. When they heard that she got the radioisotopes ingested,
instead of injected (a misunderstanding which might be because that my
report is not clear enough), they started to inquire the situations and
gave Maryann a routine check-up, reported to the relevant authorities
and prepared to send Maryann to a hospital when John transferred a call
from RSB, instructed that we waiting there for the RSB officials to have
a survey. While waiting, the police officer asked Maryann that why she
ingested radiation materials inside, we reply that we were really
wondered ourselves. John then asked Maryann where we store our food,
which he must be knowing since some of his un-consumed drinks also
stored in two of the refrigerators in a public conference room of our
whole labs, also many other person's lunch time foods are also stored
there. When we told him where, he nervously picked up a monitor and
went to the conference room, which is at another corridor. I followed
him there, but confusedly, then he found that one of the refrigerators
got heavily contaminated. Upon return, John kept on asking that if only
the refrigerator's cabinet was contaminated, how could we contamate
Maryann's food. Sensing his question might mis-lead to the conclusion
that we contaminate the food ourselves, also because I was then filled
immensely with anxiety, I replied quite rudely that how should we know.
There's absolutely no possibility that we contaminate our food ourselves
and got so severe a contamination, especially when he had known already
that the refrigerator also being contaminated. Since no one use and
store radiation materials in the conference room, and the refrigerators
there were dedicated for saving food, concurring severe contaminations
found in there and in Maryann's body clearly translated a deduction that
there must be a perpetrator" (Exhibit 4, pp. 2 and 3).
ZHENG said the following to 01 and the FBI:
After his wife's contamination was discovered medical and radiation
personnel were summoned and his wife was subsequently transported to
Holy Cross Hospital (Unattached Exhibit).
ZHENG said the following in his 2.206 petition:
18. A short time later, an ambulance arrived and attempted to arrange
for Maryann's transfer to a hospital. However, in the interim,
Dr. Weinstein received a telephone call from RSB and directed us to
remain at the lab until RSB conducted a survey (Exhibit 5, p. 69).
19. While we were waiting for RSB to arrive, Dr. Weinstein questioned
Maryann about where we stored our food. This questioning was peculiar
because we, like all members of our laboratory including Dr. Weinstein,
stored our food in the two refrigerators located in the public
conference room. Dr. Weinstein then surveyed the refrigerator and
determined that it was contaminated. No radiation materials are stored
in the conference room, and the presence of radiation near the
refrigerator led me to fear that Maryann's food was deliberately
contaminated with radioactive materials (Exhibit 5, p. 69).
MA said the following to the NIH/PD:
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I [NIH/PD detective] asked Ms. Ma how did Mr. Zheng find her to be hot.
Ms. Ma stated that Mr. Zheng was checking the lab and when he came to
her the meter picked up some radiation levels. I asked Ms. Ma how often
does Mr. Zheng check the lab area. She advised at least once a day. I
asked Ms. Ma when was the last time she was checked for radiation. She
stated that she was not sure, but it may have been on Monday. Ms. Ma
stated that at first they thought it was the chair she was sitting in.
She advised that she then got out of the chair for it to be checked
again. She advised that the chair was not hot. She stated that
Mr. Zheng again checked her. She was found to be hot. Ms. Ma advised
that Mr. Zheng then had her take off her lab coat. She advised that he
checked the lab coat and did not get any reading. She stated that he
again checked her and found to be hot. Ms. Ma stated that Mr. Zheng
then went get another meter to check her. She stated that the other
meter still showed she was hot. Ms. Ma advised that Mr. Zheng then went
to find Dr. Weinstein but could not find him. She stated that Mr. Zheng
then call the NIH Fire Department (Exhibit 3, p. 8).
Ms. Ma advised that Mr. Zheng then found Dr. Weinstein in the back
corner of the lab. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that
she was hot. Ms. Ma stated that Dr: Weinstein then came to her and
closed his eyes. She stated that Dr. Weinstein did not look very
concerned. Ms. Ma stated that Dr. Weinstein asked Mr. Zheng where was
she contaminated at. Mr. Zheng then told him inside. She stated that
Dr. Weinstein told them to call Radiation Safety and don't call the
ambulance. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that he
already called the ambulance. Ms. Ma advised that Dr. Weinstein did not
want her to leave until Radiation Safety arrived. She also advised that
Dr. Weinstein wanted her to take a shower. Ms. Ma advised that
Dr. Weinstein said it was not necessary for her to go to the hospital at
this time. Ms. Ma advised that Dr. Weinstein took some samples from her
skin and gave them to Radiation Safety. She stated that Dr. Weinstein
kept saying that it was outside not inside. Ms. Ma advised that
Mr. Zheng told him it was inside and not outside (Exhibit 3, p. 8).
Ms. Ma advised that before Radiation Safety arrived, Dr. Weinstein went
to the conference room to check the refrigerator. She stated that
Mr. Zheng followed Dr. Weinstein to the conference room. She stated
that Mr. Zheng came back and told her that radiation was found in the
refrigerator. She also advised that Dr. Weinstein did not come back
from the conference with Mr. Zheng. She stated that she did not know
how long Dr. Weinstein was in the conference room alone. She did sate
that Dr. Weinstein came back to the lab before she went to the hospital.
She stated that Dr. Weinstein told her to drink lots of fluids. Ms. Ma
advised that Mr. Zheng wanted her to give a urine sample. Ms. Ma stated
that the urine was checked with a meter and fund to be hot. Ms. Ma
advised that Dr. Weinstein wanted to do a paper test. She advised that
it appeared that Dr. Weinstein was stalling for time, because this test
take a long time for the results (Exhibit 3. pp. 8 and 9).
MA said the following to 01 and the FBI:
According to MA, after the fire department personnel arrived they began
checking her for contamination, WEINSTEIN kept talking to ZHENG about
how she got contaminated. After she told WEINSTEIN that she kept her
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food in the conference room refrigerator, WEINSTEIN took a survey meter
and departed the room (Unattached Exhibit).
In relating the incident, MA said that ZHENG followed WEINSTEIN to the
conference room while she waited with the Fire Department personnel.
ZHENG subsequently told her that after entering the conference room,
WEINSTEIN went directly to the brown colored refrigerator they used and
began checking it.
MA said that ZHENG thought this was very unusual as
there was a larger white refrigerator, which most employees use to store
their food. According to the information MA received, WEINSTEIN walked
past the large refrigerator and went directly to the smaller
refrigerator that they had been using. MA said that WEINSTEIN
definitely was aware that she and ZHENG used the conference room to eat
their food, but she was uncertain how WEINSTEIN knew which refrigerator
they used. MA related that she was told the inside of the refrigerator
and the general contents were negative for contamination, but the floor
area immediately in front of the refrigerator was contaminated. MA said
that ZHENG returned to the laboratory, while WEINSTEIN remained in the
conference room area with the monitor. WEINSTEIN returned to the
laboratory about ten minutes later and confirmed that the area in front
of the refrigerator had been contaminated (Unattached Exhibit).
According to MA, WEINSTEIN began asking more questions. apparently
trying to determine if she could have been contaminated by having
touched the contaminated area and then eating the food with her hands
(Unattached Exhibit).
MA said the following in her 2.206 petition:
18. A short time later, an ambulance arrived and attempted to arrange
for my transfer to a hospital. However, in the interim Dr. Weinstein
received a telephone call from the Radiation Safety Branch ("RSB") which
he transferred to us. RSB directed us to remain at the lab until RSB
conducted a survey (Exhibit 5, p. 49).
19. While we were waiting for RSB to arrive, Dr. Weinstein asked me
where we stored our food. because we, like all members of our Laboratory
including Dr. Weinstein, stored our food in the two refrigerators
located in the public conference room. Dr. Weinstein then surveyed the
refrigerator and determined that it was contaminated. No radiation
materials are stored in the conference room, and the presence of
radiation near the refrigerator led me to fear that my food was
deliberately contaminated with radioactive materials (Exhibit 5, pp. 49
and 50).
EMBREY said the following to 01 and the NIH/PD:
At approximately 5:58 p.m. EMBREY departed the fire station in Ambulance
519, with Firefighter Wanda SHORT. At approximately 6:00 p.m. he
arrived at the side entrance of Building 37. He and SHORT responded to
room 5D18 which was a laboratory. When he arrived, John WEINSTEIN,
Wenling ZHENG, and MA were present in the laboratory. He said he
considered the atmosphere in the laboratory as "confusing." He said
that it was his concern that MA was either internally or externally
contaminated with P-32. ZHENG surveyed MA with a geiger counter which
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reflected radiation over her entire body. MA did not know the source of
her contamination. Both ZHENG and WEINSTEIN wanted MA transported
immediately to the hospital for treatment. He and SHORT took MA's vital
signs and he was told that MA was 20 weeks pregnant. EMBREY was told by
WEINSTEIN that the NIH Radiation Safety Branch (RSB) was notified of the
incident. EMBREY also notified the RSB, he thinks by the NIH radio
system, and they were slow in responding to the scene. It was his
understanding that RSB personnel first responded to the Occupational
Medical Services Department (OMS) at the NIH hospital (Exhibit 9, pp. 1
and 2).
EMBREY said that he spent most of his time on the telephone advising and
consulting with Lt. POOLE, Dr. STANSBURY at OMS, and Dr. STRAUSS at
Suburban General Hospital, on the circumstances surrounding MA's
contamination. Suburban General Hospital, Bethesda, MD, is where most
of the NIH emergency medical cases are taken because the hospital is
close to the NIH facility. Usually consultations are made with the OMS
at NIH before patients are transported to Suburban General or any other
hospital. In his telephone conversations with Dr. STRAUSS, STRAUSS
suggested that MA be transported to Holy Cross Hospital in
Silver Spring, MD, because Suburban General Hospital did not have a
medical unit for the care of pregnant patients. EMBREY said that he and
STRAUSS agreed that MA should be transported to Holy Cross Hospital
(Exhibit 9, p. 2).
Although he could not remember who said the refrigerator was
contaminated, RSB personnel responded to a room that had a refrigerator
(Exhibit 9, p. 2).
POOLE said the following to 01 and the NIH/PD:
POOLE said that after EMBREY responded to the scene, he received
periodic telephone calls from EMBREY regarding the incident. He said
that he thinks he called the NIH Radiation Safety Branch seeking
assistance for EMBREY at the scene. He provided the "Telephone Request
for Emergency Service" document (attached) that he prepared during the
incident (Exhibit 10, pp. 1 and 2).
SHORT said the following to 01 and the NIH/PD:
On June 29, 1995, at approximately 5:58 p.m., SHORT assisted Sumpter
EMBREY, another NIH Firefighter, with an emergency call at Building 37,
5th floor. She and EMBREY departed the fire station and travelled in
Ambulance 519 to the side door of Building 37. They left the ambulance
motor running while they responded to the emergency. They both went to
the 5th floor where a woman, later determined to be MA, who was 20 weeks
pregnant, was contaminated with some type of radioactive material. She
could not recall if P-32 was the radioisotope. However, she does recall
the word "phosphorus" being used during conversations at Building 37.
SHORT could not recall the term "P-32" being used during any of the
conversations. She said that the Radiation Safety Department was called
to the incident but did not respond for at least 45 minutes to 1 hour
after her arrival. She said that a considerable amount of time was
spent trying to determine whether MA was internally or externally
contaminated with the radioactive substance. She recalled that geiger
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counter readings were high when the geiger counter was placed near MA's
head and feet (Exhibit 15, p. 1).
SHORT said that EMBREY spent a considerable amount of time talking to
Lt. Raymond POOLE, her and EMBREY's supervisor at the fire station. In
addition, EMBREY had conversations with the NIH Occupational Medical
Services Department and NIH Radiation Safety Branch (RSB) personnel.
EMBREY was seeking advice on what course of action had be taken in M.A's
contamination (Exhibit 15, p. 1).
SHORT said that her time was consumed calming MA down and attempting to
determine how she got contaminated. MA could offer no explanation as to
how she got contaminated. She recalled that MA kept wanting to eat
candy and that both her husband (Wenling ZHENG) and her mentor
(Dr. John WEINSTEIN) wanted MA transported to the hospital for
treatment. She also recalled WEINSTEIN questioning MA about the pain MA
was experiencing in her back (Exhibit 15, p. 1).
WEINSTEIN's written statement provides:
Two NIH fire personnel, male and female 0? names), arrived. They asked
Dr. Zheng and Dr. Ma what had happened, took Dr. Ma's pulse and blood
pressure, etc. I phone Radiation Safety shortly before 6 p.m., first
speaking with what sounded like a young woman. They located
Mr. Shawn Googins to speak with me on the phone, and then Mr. Robert
Zoon. Throughout the evening, I had a considerable number of phone
conversations with one or the other. Not having any prior knowledge of
them, I cannot recall which I was speaking with for many of those calls
(Exhibit 7. p. 1).
WEINSTEIN said the following to the AIT inspectors:*
The ambulance arrived shortly after that and since the medical situation
appeared to be taken care of, Dr Weinstein called radiation safety,
speaking to Nancy Newman at about 6:00 p.m. Dr. Weinstein said that it
was his understanding that Newman notified Bob Zoon and Shawn Googins.
Dr. Weinstein said that meanwhile, the paramedics were on the phone with
Suburban and Holy Cross Hospitals to see where to send her (Exhibit 6.
p. 4).
The NRC AIT Report states the following:
Researchers A and B said that the Authorized User returned to the
laboratory at approximately 5:30 p.m and Researcher B told him that
Researcher A had "injected" radioactive material. Later, Researcher B
said that he meant that Researcher A had "ingested" radioactive
material. The Authorized User recalled that he was in his office at
approximately 5:45 p.m. when Researcher B notified him. The Authorized
User stated that Researcher B demonstrated that Researcher A had
significant contamination. The Authorized User said that the ambulance
arrived a short time later and that he contacted the RSB office and
notified the Chief of the Radiation Safety Operations Section (RSOS)
about the contamination incident. The Authorized User believed the time
to be approximately 6:00 p.m. (Exhibit 2, pp. 17 and 18).
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The NIH Fire Department independently notified the Deputy RSO of a
possible radioactive material contamination at 5:55 p.m. The Deputy RSO
is at the top of the emergency call list for response to incidents
involving radioactive materials. An injection of radioactive material
was reported. The Deputy RSO advised the RSO of the report at
approximately 6:00 p.m. and contacted the NIH Occupational Medical
Service (OMS) for information on the incident (Exhibit 2. p. 17).
The Authorized User said that Researcher B told him there was
contamination in the 5C conference room refrigerator. The Authorized
User said that he went to the conference room with a survey meter and
identified two bags in the refrigerator that he believed to be
contaminated. The Authorized User was accompanied at this time by
Researchers E and F (Exhibit 2, p. 18).
ZOON's written statement provides:
On the evening of June 29, 1995, I was notified at home by phone of an
incident in progress at approximately 6:00 p.m. by Shawn Googins the
Deputy Radiation Safety Officer. There was a report by the NIH Fire
Department of an investigator in Building 37 who had been "injected"
with radioactive material. Shawn, who is the first person on our
emergency call list, indicated he was responding. A followup call about
30 - 45 minutes later from Shawn indicated that Beth Reed and
George Redmond had been at the office and responded to Building 37 to
assist based on a call to the Radiation Safety Branch main number by the
authorized user. Shawn also indicated that he had information that the
radioactive material had been "ingested," not injected as originally
reported and that it appeared to be P-32. Also the researcher involved
was female and pregnant (Exhibit 11, p. 4).
I responded by reporting to Building 21 between 7:30 and 8:00 p.m. I
immediately called the authorized user, Dr. John Weinstein to discuss
the situation. Following my talk with Dr. Weinstein I talked with Beth
Reed on the scene for an update she indicated that they had confirmed
the internal intake of some P-32, amount unknown, but-detectable with
survey meters from the exterior of the investigator. She also indicated
that due to the investigator's discomfort from her pregnancy, the Fire
Department was going to take her to Holy Cross Hospital for observation
(Exhibit 11, p. 4).
I contacted Dr McKinney, Director, DS at home to report on the incident
in progress recollect being on the phone with Dr. McKinney for about 20
minutes. A urine specimen had been collected from the investigator
prior to her transport to the hospital, and Beth brought that specimen
down for analysis. Beth also spoke with Dr McKinney Shawn Googins
returned to Building 21 to assist While Beth was speaking with
Dr McKinney, I talked again with Dr Weinstein (Exhibit 11, p. 4).
Tsunehira SHIMIZU, visiting fellow, at NIH said the following to 01:
He was working in his laboratory, Room 5D22, and decided that he needed
a journal from the conference room (Room 5C25) next to Kurt KOHN's
office. The conference room is used to store food in the refrigerators,
eat lunch, and have small meetings. The room also contains journals
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needed for research. As he was entering 5C25, he met Wenling ZHENG
coming out of the room, and ZHENG had a geiger counter in hand. He
could not estimate at what time this occurred. ZHENG told him that his
wife had ingested some radioactive material (not further specified), and
ZHENG stated something to the effect that he (ZHENG) had conducted a
radiation survey, and that the floor and the refrigerator in 5C25 were
both contaminated with a radioactive substance (Exhibit 16, p. 1).
SHIMIZU stated that he went directly back to his laboratory to retrieve
a geiger counter (GSM-1OS meter) and told Akira FUJIMORI, a coworker, of
his conversation with ZHENG. Both he and FUJIMORI returned to 5C25 and
began surveying the floor and refrigerator area for radioactive
contamination. They were joined shortly by another coworker,
Malini GUPTA. Although he recalls seeing John WEINSTEIN that evening,
he does not recall seeing WEINSTEIN in room 5C25. According to SHIMIZU,
the frame of the refrigerator and the floor near the refrigerator, were
contaminated with a radioactive material (Exhibit 16, pp. 1 and 2).
Within a short period of time . . George REDMOND, came to 5C25 and
told everyone to leave the room so that he (REDMOND) could conduct a
radiation survey. SHIMIZU said that he, GUPTA, and FUJIMORI waited in
the hallway while REDMOND conducted the survey (Exhibit 16, p. 2).
In addition, he could provide no pertinent information regarding the
contamination of the 5th floor water cooler with P-32/P-33. He drinks
water from the water cooler that was determined to be contaminated. He
previously submitted a urine sample and the results were negative for
radioactive contamination. He does not suspect anyone of the
aforementioned contamination incidents (Exhibit 16, p. 2).
He said that FUJIMORI recently terminated his fellowship with NIH and
returned to Japan (Exhibit 16, p. 2).
AGENT'S NOTE:

FUJIMORI was not interviewed.

Malini GUPTA, Post Doctorate Visiting Fellow, at NIH said the following to 01:
She did recall checking herself with a geiger counter for radiation
contamination along with coworkers Akira FUJIMORI and Tsunehira SHIMIZU.
With her coworkers, she recalls checking for radiation contamination in
the hallways, on the floors and around the refrigerators in the vicinity
of WEINSTEIN's laboratory. She may have checked the conference room
(5D25), but due to the passage of time she could not recall any
specifics. She recalls George REDMOND, a NIH Radiation Safety
Specialist, checking for radiation contamination, however, she does not
recall any contamination being detected on any clothing or shoes
(Exhibit 17, p. 1).
Section 3. Circumstances surrounding MA's contamination subsequent to the NIH
Health Physicist's arrival.
ZHENG stated the following to NIH/PD:
I [NIH/PD detective] asked Mr. Zheng if he could tell me what happened
on Thursday night. Mr. Zheng stated that he was checking the work area
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for any radiation. He stated that when he got to his wife he found her
to be hot. He stated that he first thought that it was the chair she
was sitting in. He advised that he made her get out of the chair. He
advised that he then checked the chair and did not find anything. He
stated that he then checked his wife again and found her to still be
hot. Mr. Zheng stated that he then went to find Dr. Weinstein to tell
him what happen. Mr. Zheng stated that he also called the Fire
Department. Mr. Zheng advised that while waiting for the Fire
Department he again checked his wife and she was still hot. He stated
that he even had her remove some of her clothing to see if the clothing
was hot. He stated that the cloths were not hot but his wife's body was
still hot. Mr. Zheng stated that the Fire Department and Radiation
Safety arrived and his wife was taken to the Hospital. I asked
Mr. Zheng if he had put any radiation in his wife's food or drink. He
stated absolutely not. He stated that he loved his wife and was happy
to have a baby. Mr. Zheng stated that he would never do anything to
hurt his wife. I asked Mr. Zheng if he could write me a statement as to
what happened. He stated that he would. I asked Mr. Zheng if he would
be willing to take a polygraph test. Mr. Zheng asked what was that
test. I advised him that it was a test to see if he was telling the
truth. He stated that he would take that test and any other test to
help catch the person that did this to his wife (Exhibit 3, p. 3).
ZHENG written statement provides:
Then arrived two RSB officials. After surveying with their own monitor,
one official was helping Maryann to find a shower, which turned out at
last that the shower room could not be found, while the other official,
when heard that the conference room was also contaminated, asked me to
show him the route to the contaminated refrigerator. After his careful
and professional surveying, he pinpoint a spot of strong radiation
contamination on the floor, just 6-8 inches in front of the refrigerator
where we store our food, and found no contamination inside the cabinet
of the refrigerator. Afterward, the officer also survey other people
around only found a strong "hot" spot on the bottom of a Japanese fellow
working in our own corridor (Exhibit 4, p. 3).
Back to the lab, John was beginning to perform the smear tests, which by
smear with filter paper at the face and hands of Maryann's. He then
asked me to show him how to proceed to do a scintillation countering,
which I did and got a results, which indicated that the contamination
was not external. John then started to persuade Maryann drink a lot of
water, although both RSB officials hadn't been definitely sure whether
the contamination is external or internal (since Maryann could not get a
shower). Maryann told them that the shower might not be necessary,
because she just had the shower at about 4:00-4:30, when she's felt very
tired and had to go back home to eat something and got a shower. We
were backing home also for fetching some other foods for the supper,
since her experiments that afternoon might last to as late as
9:00-10:00 p.m. (Exhibit 4, p. 3).
Maryann then took back an urine sample. John suggested that we do a
scintillation countering to determine the amount of the radiation
contamination, which might be more time consuming. I reacted at once by
suggesting that the RSB official have a survey of the urine sample
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directly with the monitor, which she did, and horribly, we all heard the
fearful signals, which told itself that the radiation really were
ingested into the body, and in large amount (Exhibit 4, p. 3).
While the police officer communicated to arrange to go to the hospital.
One of the RSB officials was there, explaining to us that the dosage
that they had picked up might not necessarily translate that Maryann's
pregnancy should be terminated, while John's argued at that moment wi.th
the RSB official (Beth) about the strategy of how to save urine sampleso
to get a correct determination of the amount ingested, which he added
that he think that the baby should be worried. The RSB officials'
explanation soothed a little bit of our saddened hearts, while John's
arguments and acts raised our doubts. When he knew that the police and
RSB officer were ready to send Maryann to a hospital, he appeared to be
unprepared and restless (Exhibit 4, p. 4).
ZHENG said the following to 01 and the FBI:
ZHENG read the typed statement he prepared on July 8, 1995, for the
NIH/PD recounting what occurred immediately before, during and after he
discovered that his spouse had been contaminated with radioactive P-32.
ZHENG said that his written statement, dated July 8, 1995, was true and
correct. The statement had been preparedby him in coordination with
his wife (Unattached Exhibit).
ZHENG said the following in his 2.206 petition:
19. While we were waiting for RSB to arrive, Dr. Weinstein questioned
Maryann about where we stored our food. This questioning was peculiar
because we, like all members of our laboratory including Dr. Weinstein,
stored our food in the two refrigerators located in the public
conference room. Dr. Weinstein then surveyed the refrigerator and
determined that it was contaminated. No radiation materials are stored
in the conference room, and the presence of radiation near the
refrigerator led me to fear that Maryann's food was deliberately
contaminated with radioactive materials (Exhibit 5, p. 69).
20. A short time later, two RSB officials arrived and surveyed Maryann
with their own monitors. After they confirmed her contamination, they
attempted to locate a shower to decontaminate her. However, they were
unable to locate a shower after spending approximately one hour
searching for one. The RSB officials also surveyed the conference room
and located a spot of radiation contamination on the floor six to eight
inches in front of the refrigerator in which we stored our food. They
found no contamination inside the refrigerator (Exhibit 5, p. 69).
21. Rather than taking Maryann to the hospital for medical treatment,
Dr. Weinstein performed smear tests, which indicated that her
contamination was not external. Dr. Weinstein then directed her to
drink a lot of water. RSB officials directed Maryann to provide a urine
sample which also confirmed that her contamination was internal
(Exhibit 5, p. 70).
22. One of the RSB officials tried to console Maryann by advising her
that the dosage she had picked up might not be harmful to our baby and
Case No. 1-95-033

31-

would not necessarily mean that she would have to abort her pregnancy.
Dr. Weinstein interrupted her remarks and tried to convince Maryann that
the baby "should be worried.n During this period, Dr. Weinstein and an
RSB official argued about how to save the urine samples to get a correct
determination of the amount of radiation Maryann had ingested
(Exhibit 5, p. 70).
MA said the following to NIH/PD:
Ms. Ma advised that before Radiation Safety arrived, Dr. Weinstein went
to the conference room to check the refrigerator. She stated that
Mr. Zheng followed Dr. Weinstein to the conference room. She stated
that Mr. Zheng came back and told her that radiation was found in the
refrigerator. She also advised that Dr. Weinstein did not come back
from the conference with Mr. Zheng. She stated that she did not know
how long Dr. Weinstein was in the conference room alone. She did sate
that Dr. Weinstein came back to the lab before she went to the hospital.
She stated that Dr. Weinstein told her to drink lots of fluids. Ms. Ma
advised that Mr. Zheng wanted her to give a urine sample. Ms. Ma stated
that the urine was checked with a meter and fund to be hot. Ms. Ma
advised that Dr. Weinstein wanted to do a paper test. She advised that
it appeared that Dr. Weinstein was stalling for time, because this test
take a long time for the results (Exhibit 3, pp. 8 and 9).
Ms. Ma stated that the lady from Radiation Safety explained to hr the
safe level for her and the baby. Ms. Ma advised that she was told that
it appeared that the level that she has were not harmful to her and the
baby. Ms. Ma stated that Dr. Weinstein started to disagree with
Radiation Safety about the safe levels. Ms. Ma stated that Radiation
Safety then told the ambulance people to take me to the hospital.
Ms. Ma stated that Dr. Weinstein told her that she should say and drink
more water. Ms. Ma stated that she was then transported to the
hospital. Ms. Ma advised that Mr. Zheng went with her to the hospital.
She stated that Dr. Weinstein remained at the lab (Exhibit 3, p. 9).
Ms. Ma stated that Mr. Zheng remained with her at the hospital until
Mr. Zoon arrived. Ms. Ma advised that Mr. Zoon gave Mr. Zheng a ride
back to NIH to pick up the car. Ms. Ma stated that after Mr. Zoon and
Mr. Zheng left the hospital, Dr. Weinstein arrived. She advised that
she thinks this was around midnight. Ms. Ma advised that Dr. Weinstein
was waiting for Mr. Zheng to return. She stated that Dr. Weinstein
asked her if the food was at work or home. She stated that she told him
it was at work. She stated that Dr. Weinstein started to get very
nervous. Ms. Ma stated that he asked her what type of bag was the food
in. She stated that she told him it was in a blue bag but this was not
true. Ms. Ma advised that during this conversation Dr. Weinstein told
her thanks again for going to the restaurant together. Ms. Ma advised
that Dr. Weinstein also got nervous when she told him the food was
shrimp (Exhibit 3, p. 9).
Ms. Ma advised that Mr. Zheng arrived back at the hospital around
1:00 a.m. She stated that while they were talking to Dr. Weinstein
about the food being left in the refrigerator, he (Dr. Weinstein) said
he had to go back to the lab. Ms. Ma stated that Mr. Zheng told
Dr. Weinstein that it was to late and that the rooms were sealed off.
Case No. 1-95-033

32

Ms. Ma advised that Dr. Weinstein again got nervous. Ms. Ma stated that
Dr. Weinstein left the hospital around 1:00 a.m. She advised that her
and Mr. Zheng did not leave the hospital until around 4:00 a.m.
(Exhibit 3, p. 9).
MA said the following to 01, FBI, and NIH/PD:
MA said that she is aware of the typed statement furnished by her
husband to the NIH/PD. MA examined a xerox copy of the statement and
stated it was true and correct to the best of her knowledge. MA then
provided the following additional information to clarify ZHENG's
statement (Unattached Exhibit).
After the Radiation Safety personnel arrived. WEINSTEIN insisted that
various tests be administered to determine the nature of the
contamination. Body swipes were taken and checked in a GCMS machine by
WEINSTEIN. According to MA, ZHENG again began a discussion with
WEINSTEIN emphasizing that the contamination was internal and that tests
were not necessary. ZHENG wanted her to be taken directly to the
hospital, but WEINSTEIN wanted to perform various tests first.
WEINSTEIN wanted her to take a shower, but there was no shower in the
building. Due to delays, she was not taken to the hospital for over
three hours (Unattached Exhibit).
MA believes that WEINSTEIN was probably the person responsible for her
contamination. She recounted the reasons previously set forth in her
husband's typed statement. MA believes the contamination occurred by
eating food left in the refrigerator at NIH overnight. As a way of
explaining, MA said she experienced pain on Wednesday night, June 28,
1995, and she feels that she was probably was contaminated that day
(Unattached Exhibit).
The decision was made to take her to the hospital. This only occurred
after overruling WEINSTEIN. ZHENG was allowed to ride with her in the
ambulance and they were taken to Holy Cross Hospital in Silver Spring,
Maryland. According to MA, WEINSTEIN continued to disagree with this
action and voiced his opinion that they should stay at the laboratory
until all possible tests had been completed. To MA, WEINSTEIN appeared
to be unhappy that she was finally being taken to the hospital
(Unattached Exhibit).
MA said the following in her 2.206 petition:
19. While we were waiting for RSB to arrive, Dr. Weinstein asked me
where we stored our food. because we, like all members of our
laboratory including Dr. Weinstein, stored our food in the two
refrigerators located in the public conference room. Dr. Weinstein then
surveyed the refrigerator and determined that it was contaminated. No
radiation materials are stored in the conference room, and the presence
of radiation near the refrigerator led me to fear that my food was
deliberately contaminated with radioactive materials (Exhibit 5, pp. 49
and 50).
20. A short time later, two RSB officials arrived and surveyed me with
their own monitors. After they confirmed my contamination, they
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attempted to locate a shower in order to decontaminate me. However, we
were unable to locate a shower after spending approximately one hour
searching for one. The RSB officials also surveyed the conference room
and located a spot of radiation contamination on the floor six to eight
inches in front of the refrigerator in which we stored our food. They
found no contamination inside the refrigerator (Exhibit 5, p. 50).
21. Rather than expediting my transport to the hospital for medical
treatment, Dr. Weinstein performed smear tests, which confirmed that my
contamination was not external. Dr. Weinstein then directed me to drink
a lot of water. I was also directed to provide a urine sample which
also confirmed that my contamination was internal (Exhibit 5, p. 50).
22. One of the RSB officials tried to console me by advising me that
the dosage I had picked up might not be harmful to my baby and would not
necessarily mean that I would have to abort my pregnancy. Dr. Weinstein
interrupted her remarks and tried to convince Bill and me that the baby
"should be worried." During this time, Dr. Weinstein and an RSB
official argued about how to save the urine samples in order to get a
correct determination of the amount of radiation I had ingested
(Exhibit 5, p. 50).
EMBREY said the following to 01 and the NIH/PD:
Beth REED and George REDMOND, RSB Health Physicists, eventually
responded to the scene and made efforts to determine whether MA's
contamination was internal or external. REED also spent time on the
telephone advising her supervisors of the circumstances of the
contamination. EMBREY recalls sending SHORT to the ambulance to
retrieve items that were needed, to include "scrubs" for MA to wear. MA
had to disrobe so that her clothing could be surveyed for radiation
contamination. EMBREY said that SHORT accompanied MA into the ladies
room during efforts to determine whether she was externally or
internally contaminated. He recalled MA stating that she had recently
showered before coming to work. Although he could not remember who said
the refrigerator was contaminated, RSB personnel responded to a room
that had a refrigerator. He said that he did not go to the area where
the refrigerator was located, but remained with MA (Exhibit 9, p. 2).
SHORT said the following to 01:
On June 29, 1995 at approximately 5:58 p.m. she assisted Sumpter EMBREY,
another NIH firefighter, with an emergency call at Building 37, 5th
floor. She and EMBREY departed the fire station and travelled in
Ambulance 519 to the side door of Building 37. They left the ambulance
motor running while they responded to the emergency. They both went to
the 5th floor where a women, later determined to be MA, who was 20 weeks
pregnant, was contaminated with some type of radioactive material. She
could not recall if P-32 was the radioisotope; however, she does recall
the word "phosphorus" being used during the conversations. SHORT could
not recall the term "P-32" being used during any of the conversations at
Building 37. She said that the Radiation Safety Department was called
to the incident, but did not respond for at least 45 minutes to 1 hour.
She said that a considerable amount of time was spent trying to
determine whether MA was internally or externally contaminated with the
Case No. 1-95-033

34

radioactive substance. She recalled that geiger counter readings were
high when the geiger counter was placed near MA's head and feet
(Exhibit 15, p. 1).
SHORT said that EMBREY spent a considerable amount of time talking to
Lt. Raymond POOLE, her and EMBREY's supervisor at the fire station. In
addition, EMBREY had conversations with the NIH Occupation Medical
Services Department and the NIH Radiation Safety Department personnel.
EMBREY was seeking advise on what course of action had be taken in MA's
contamination (Exhibit 15, p. 1).
SHORT said that her time was consumed calming MA down and questioning
her activities of how she got contaminated. MA could offer no
explanation as to how she got contaminated. She recalled MA keep
wanting to eat candy and she recalled that both ZHENG and WEINSTEIN
wanted MA transported to the hospital for treatment. She also recalled
WEINSTEIN questioning MA about the pain MA was experiencing in her back
(Exhibit 15, p. 1).
Although she could not recall the names of the RSB personnel that
responded to the scene, she physically described Beth REED and
George REDMOND. According to SHORT, most of the efforts that were made
by REED and REDMOND was attempting to determine the source of MA's
contamination. REED and REDMOND reviewed MA's itinerary and discovered
radiation contamination on the floor of a conference room (Exhibit 15,
pp. 1 and 2).
She said about 7:58 p.m. she, EMBREY, ZHENG, and MA departed Building 37
and planned to take Ambulance 519 to Holy Cross Hospital which is a few
miles from NIH (Exhibit 15, p. 2).
Beth REED, the NIH Health Physicist, said the following to the NIH/PD:
I [NIH/PD detective] then went to building 37 rooms 5D18 and 5C25, the
locations of the lab and conference rooms. Upon arrival I met with
Beth Reed of Radiation Safety. Ms. Reed advised me that she was
checking the areas for radiation to make sure they are safe. I asked
Ms. Reed if she could check the lab area so that I could enter the lab.
This was done and the area was found to be safe. Just inside the lab
door I found two trash cans and a plastic bag containing a coffee cup
and a vial with an orange top. I asked Ms. Reed if she knew why these
items were on the floor of the lab. She advised me that Dr. Weinstein
placed these items in the lab to secure them. Ms. Reed advised that the
trash cans were originally located in the hallway near the lab.
Ms. Reed stated that the cup with the vial was found by Dr. Weinstein on
the table in the hallway near the lab. I asked Ms. Reed if the cup or
the vial contained any radioactive material. She advised that the vial
was hot. I asked Ms. Reed if the area was checked on Thursday night.
She advised yes, that it was checked by George Redmond and herself. I
asked her if they found any radiation in the hallway. She advised no.
Ms. Reed advised that Dr. Weinstein called their office around
10:00 p.m. and advised that he had found the cup and vial and that they
were radioactive. Ms. Reed advised that Dr. Weinstein told them that he
had checked the area with a Geiger counter. I then took pictures of the
lab. I checked the lab for possible evidence and none was found. I was
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looking for any food or food container. There was none found. The lab
was then closed and secured with police tape (Exhibit 3, pp. 1 and 2).
We then went to the conference room 5C25. Ms. Reed checked the area
with her Geiger counter. Ms. Reed found three spots on the carpet in
the hall in front of the conference room door. In the room she found a
large area of radiation in front of the refrigerator. Ms. Reed advised
that being there was such a large area of radiation she was going to
call in a team from Radiation Safety to make the area safe. While
waiting for someone else from Radiation safety Ms. Reed advised that she
would start an inventory to see if there was any missing P-32 isotopes.
The conference room was then secured until Virginia Sheldon of Radiation
Safety arrived. She placed a covering over the office floor and
conference room floor so that it could be walked on (Exhibit 3, p. 2).
REED said the following toO and the FBI:
After arriving on the 5th floor of building 37, she determined that MA
had apparently ingested some form of radioactive material. REED said
she interviewed MA to determine how she might have become contaminated
and conducted a radiation survey of MA, ZHENG and their lab. She stated
that she and REDMOND surveyed the hallway outside of the laboratory and
the conference room used by employees to store and eat their meals
(Unattached Exhibit).
REED said that while she was interviewing MA she noticed that whenever
she questioned MA about the food or drink that she had consumed, MA
would moan and complain of a severe pain in her side. REED advised that
radiation contamination does not cause pain of the sort MA was
complaining about. REED thought it was strange because whenever she
questioned MA about what she had consumed MA's complaint of pain
intensified (Unattached Exhibit).
It was REED's opinion and she told MA that the amount of radiation she
had ingested was not dangerous to either her or her fetus. REED said
that as she tried to tell Ma this; however, WEINSTEIN interrupted her
twice. According to REED. WEINSTEIN seemed very agitated about her
relating this information to MA. WEINSTEIN stormed out of the room when
REED insisted on finishing her conversation with MA. In relating the
circumstances, REED said that WEINSTEIN also argued with her about
taking and surveying urine samples. WEINSTEIN seemed to be rushing her
assessment of MA's situation. It was REED's opinion that WEINSTEIN
wanted her to accept that it was the food that caused the contamination.
In recalling the incident, REED said that WEINSTEIN mentioned that MA
was pregnant during his initial call to the Radiation Safety Branch
(Unattached Exhibit).
According to REED, MA had approached her privately during the course of
events that evening and stated that she and her husband really wanted
this baby and that she was having difficulty with this pregnancy. It
was REED's recollection that MA was very concerned about the health of
the fetus and was very relieved when Reed told her that, based on the,
amount of radiation detected, there would be no problems resulting from
the contamination (Unattached Exhibit).
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REED's written statement to the NIH/PD provides:
*When we first arrived at the laboratory there was a great deal of
confusion. We had been told a researcher had injected P-32 into
herself, as it turns out she ingested P-32. When I started to ask a few
questions Dr. Ma, Dr. Zheng, Dr. Weinstein and the two paramedics
started talking all at once. I finally got everyone quieted down and
got them to talk one at a time. I was told by Dr. Ma, Dr. Zheng,
Dr. Weinstein that Dr. Ma had eaten contaminated food. The reason that
they felt the food was contaminated was because they said the
refrigerator in the conference room was contaminated. Dr. Weinstein
said he had surveyed it just a short time ago and found it to be
contaminated. If Dr. Weinstein had surveyed the area a little closer he
would have found that the refrigerator was not contaminated, but that
the readings were originating from a spot of contamination on the floor
in front of the refrigerator. No radioactive materials are permitted in
the room where the refrigerator is housed so accidental contamination is
not an option. Also, because the spots of contamination diminish in
activity as they lead away from the refrigerator the contamination had
to originate from inside the conference room and was not tracked in from
another laboratory (Exhibit 18, p. 1).
*I proceeded by trying to eliminate the possibility that she had
external contamination as opposed to internal contamination. I also did
not want to send her to the hospital if there was external
contamination. I explained this to Dr. Ma and she seemed to understand
and patiently answered my questions. Her husband cooperated and even
assisted some, although he still insisted that the contamination was
internal and that it came from food stored in the refrigerator. He said
it must have happened Wednesday because they had both eaten the same
thing Thursday and he wasn't contaminated. I monitored him to verify if
there was any contamination, I detected nothing (Exhibit 18, p. 2).
*Dr. Weinstein acted very impatient with me and tried to hurry my
investigation. When I would ask Dr. Ma a question he tried answering it
for her. He too was convinced it was internal contamination which
originated from the food stored in the refrigerator. The following are
the steps I took to verify the contamination was internal and not
external (Exhibit 18, p. 2):
*I Interviewed Dr. Ma to verify that she had not recently undergone a
medical procedure (Exhibit 18, p. 2).
*I Performed an initial survey with a thin window Nal probe to verify
that there was a contamination problem (Exhibit 18, p. 2).
*I took smears of her hands and, neck and face to determine if any
removable contamination was present. None of the smears were above
background (Exhibit 18, p. 2).
*She changed out of her clothes and into clean scrubs. A survey was
then performed with both a thin window Nal probe and a pan GM, the
results are listed below (Exhibit 18, p. 2):
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Head/Hai r:
Chest:
Arms/Hands:
Waist (front)
Legs (knees):

Feet:

The meter used to perform the survey was a Bicron, serial number B3335A.
The probe efficiencies for P-32 are 30% with the pan GM and 23% with the
thin window NaI. The meter is due for calibration on 7/20/95
(Exhibit 18, p. 2).
*George went to the conference room, 5C25, and performed a survey of the
refrigerator, the food and the room. The floor in front of the
refrigerator was found to be contaminated, 250,000 cpm with a pan GM.
The refrigerator and the food inside of it was not contaminated. Smears
were taken of the floor and the refrigerator (Exhibit 18, p. 2).
*While on the phone with Bob Zoon and Shawn Googins I asked the patient
to submit a urine specimen, this was 7:00 p.m. When she brought the
sample back to the lab I surveyed the urine sample with a thin window
Nal probe, the count rate wasL,500 cpm~at aboutJ1 cm'above the liquid.
I later asked the female paramedic if she had wifnes-ed the patient
submit the urine sample. The paramedic said that the patient and her
husband were very adamant that they were to be left alone (Exhibit 18,
pp. 2 and 3).
*While waiting for the paramedics to arrange transport I briefly
counseled the couple on the biological effects of radioactive materials
and gave them Regulatory Guides 8.13 and 8.29 which discuss prenatal
risks. Several times Dr. Weinstein said that this information was
irrelevant and tried to get me to stop. I explained to him that I
wanted to assure the couple that the exposure Dr. Ma will receive from
the internal contamination was well within the allowable limits and
there was no risk to her. I told all three of them I was unsure as to
the effect the radiation would have on the fetus, but from what I'm
seeing there doesn't appear to be a problem. The first trimester is
when the fetus is the most radiosensitive and since she is past that
stage there wouldn't be any major problems. Dr. Weinstein appeared to
be frustrated because I continued the discussion with the couple so he
left the room (Exhibit 18, p. 3).
*I tried to determine when and where the couple had eaten and if the
eating utensils were available for analysis. The husband evaded the
question awhile by first acting like he didn't understand my questions
and then with various excuses like "well I'm not sure" or "at home."
Finally he said that they had eaten at a table in the hall on Thursday
and they had thrown the garbage in the trash in the hall. They told me
that they had both eaten the same thing on Thursday so the contaminated
food must be from Wednesday. Apparently Wednesday's lunch was leftovers
which they kept in the refrigerator in 5C25. He said their lunches were
still in the refrigerator in 5C25 and some empty bowls and the utensils
used to make the food were at home. I asked him to put everything in a
bag and bring them in on Friday so we can survey them. He never brought
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them in for us to survey. When two health physicist from RSB went to
their house they found all the dished had been already washed
(Exhibit 18, p. 3).
*After it was determined that the patient was internally contaminated
and not externally she was then transported to the hospital. Before the
paramedics left I surveyed them to verify they had not gotten
contaminated. I also told them to make sure the hospital did not
dispose of her urine, I would be by later to pick it up (Exhibit 18,
p. 3).
*Dr. Ma was beginning to complain of a lot of discomfort in her side and
the paramedics suggested that she should lie on the stretcher. The pain
very quickly intensified at about the same time I was asking her and her
husband about where and when they had eaten and where the garbage or
leftovers were placed. The paramedics felt it best they get her into
the hospital quickly because the pain was getting visibly worse. Dr. Ma
had mentioned to me earlier that she had severe pains in the side
Wednesday night and was wondering if they were related to the radiation.
I told her that the amount of radioactive material she had ingested was
not enough to cause any problems (Exhibit 18, pp. 3 and 4).
*A survey of her desk, the table she ate at and the trash cans in the
hall found no contamination. A thin window NaI probe was used. The lab
and Dr. Weinstein's office were-also surveyed, no contamination was
found. I also surveyed all the food items in the refrigerator in room
5C25, I found no contamination (Exhibit 18, p. 4).
I left the lab at about 8:30 and brought the urine sample back to
Building 21 for analysis. George stayed to secure the conference room
and then left (Exhibit 18, p. 4).
CLARIFICATION ON INCIDENT REPORT (Exhibit 18, p. 8).
After I had determined that the P-32 contamination was internal I tried
to determine how and when it happened. Dr.s' Ma, Zheng and Weinstein
all stated several times that Dr. Ma had eaten contaminated food.
Dr. Weinstein told me that after being told about Dr. Ma's contamination
he went over to the conference room (5C25) to monitor the refrigerator
where Dr. Ma keeps her food. He discovered contamination in the
refrigerator, or so he thought. It was later determined that the
contamination was actually on the floor in front of the refrigerator,
not in it (Exhibit 18, p. 8).
Dr. Ma said that she must have eaten the contaminated food on Wednesday
because Thursday her and her husband ate the same thing and he wasn't
contaminated. I monitored him and did not observe any counts above
background (Exhibit 18, p. 8).
I began to ask Dr. Ma and Dr. Zheng
when. I also asked them about what
work. Dr. Ma told me that she does
building. She said that everything
(Exhibit 18, p. 8).
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about where they ate their lunch and
they drank during lunch and while at
not drink anything from the
she drinks she brings from home

While I was asking the questions about the food and drink the pain in
Dr. Ma's side became visibly worse. As the paramedics were preparing
the stretcher to carry Dr. Ma I tried to get Dr. Zheng to give me more
information about the food they ate. I wanted to monitor any trash left
over from lunch or any eating utensils that they had used. From what I
understood from Dr. Zheng they had prepared their food at home and
brought it to work. I asked Dr. Zheng to put everything from lunch,
including any bowls or plates, into a bag and bring them in on Friday so
I could monitor them. He never did, and when a survey was performed at
their home on the 30th everything had been washed (Exhibit 18, p. 8).
After Dr. Ma had been taken to the hospital I monitored her desk and
work area. In an open drawer in her desk I found some bags of food, I
monitored them and found no contamination. There was also a cup which I
monitored, it too was not contaminated (Exhibit 18, p. 8).
George REDMOND, the NIH Health Physicist, said the following in his written
statement:
Thursday 6:40 p.m. June 1 1995, Beth Reed and I responded to a
radiation safety emergency in building 37, room 5D18. The emergency
involved ingestion of radioactive material by a researcher who was 4
months pregnant. Immediately upon arrival to laboratory 37/5D18, Beth
and I separated to handle internal contamination and contamination
monitoring/control. I handled the contamination monitoring and control
of the hallway, laboratory, corridors, and conference room (Exhibit 19,
p. 1).
Upon arrival, I established contact with Dr. Wenli Ma who was the
individual contaminated with radioactive material. I started monitoring
for radioactive contamination in laboratory 37/5D18 where Dr. Wenli Ma
work area is located. There was no contamination detected in
laboratory 37/5D18 which includes the Authorized Investigator's office.
All individuals who were standing in the hallway and in
laboratory 37/5D18 were monitored for contamination. No contamination
was detected. After monitoring for contamination, I was approached by
Dr. Wenling Zheng about contamination that he had detected in the
conference room where his wife refrigerates her lunch. The conference
room is located off the C corridor in room 5C25 (Exhibit 19. p. 1).
After being notified by Dr. Wengling Zheng about the conference room
contamination, I went there and determined after surveying with a Pan GM
survey meter that the area was contaminated with P-32. I monitored
Dr. Wengling Zheng shoes, lab coat and hands for contamination because
he had entered the area before I did. No contamination was detected.
The entire conference room was monitored for further contamination and
contents inside the two refrigerators inside the room where also
monitored. Using a Pan GM survey meter, major contamination was
detected on the carpet near the refrigerator next to the door. The
contamination on the carpet was 250 Kcpm. No contamination was
detected inside the refrigerators and on food containers. No
contamination was detected on the table and chairs inside the room. The
door to the conference room and secretarial office (5C25) were also
monitored for contamination and no contamination was detected. After
surveying the conference room for contamination, I monitored my shoes
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for contamination. No contamination was detected. I closed and locked
the door to the conference room and notified Beth Reed that additional
contamination was detected in the conference room but no contamination
was detected inside the refrigerators. I also informed Beth Reed that
my radiation safety efforts will be concentrated in the conference room
area (5C25) if she needed to contact me (Exhibit 19, pp. 1 and 2).
Before returning to the conference room for decontamination efforts, I
monitored Dr. Wengling Zheng and his wife cloths for contamination. No
contamination was detected. Also, verification was obtained from Beth
Reed on whether a urine sample from Dr. Wengli was submitted and if
there were additional instructions from the Radiation Safety Officer.
The D corridor was monitored for contamination and housekeeping was
notified that the area (D corridor, hallway connecting D and C
corridors, and C corridor) was restricted and no cleaning should
continue until they have received clearance from radiation safety. No
contamination was detected in the D corridor, the hallway connecting the
C and D corridors, and the C corridor. All trash containers and tables
located in the corridors and hallway were check for contamination and no
contamination was detected. The table outside of laboratory 73/5D18 in
corridor D where Dr. Ma eats during her break was monitored for
contamination and no contamination was detected with a Pan GM survey
meter. There was no coffee mug with a centrifuge tube on the table
(Exhibit 19, p. 2).
After several attempts to decontaminate the conference room (5C25), the
major contamination located on the carpet was marked with caution
radioactive material (CRAM) tape and a restricted area perimeter was
marked off with CRAM tape. The contaminated spot was covered with a
piece of card board obtained from a computer box located across the room
inside the conference room. Several smears were taken on items inside
the conference (see attached diagram). I monitored my shoes for
contamination before leaving the conference room. No contamination was
detected. The secretarial office outside the conference room was
monitored for contamination and no contamination was detected.
Additional smears were performed in the secretarial area and the
corridor floor leading into room 5C25. The conference room was posted
as a restricted area stressing no entry and the door was locked. After
restricting the contaminated area, I monitored the C corridor,
connecting hallway, and D corridor for contamination again. No
contamination was detected with a Pan GM survey meter. The Authorized
Investigator, Dr. John Weinstein was notified that the area 37/5C25
conference room was restricted until further notice by the Radiation
Safety Branch and that the conference room should remain locked
(Exhibit 19, p. 2).
After the second radiation monitoring was completed of the corridors
and hallway, no contamination was detected and housekeeping was informed
that they could start cleaning the area. Smears of the conference room
were submitted to Beth Reed for analysis along with the urine bioassay.
The survey meter I used was a Ludlum Model 2, serial # 22366, and
efficiency of 24% (P-32). The calibration due date for this survey
meter is 04/18/96. I left the area at approximately 9:00 p.m. and
reported back to the Radiation Safety Branch (Exhibit 19, pp. 2 and 3).
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REDMOND said the following to 01 and the FBI:
REDMOND said that he went to the fifth floor of building 37, along with
Beth REED, in the early evening of June 29, 1995. They were both
dispatched to investigate a report that someone had ingested themselves
with a radioactive substance. REDMOND said that he conducted a
radiation survey of MA and determined that she was internally
contaminated with radioactivity. According to REDMOND, he and REED both
conducted a radiation survey outside of MA's laboratory and up and down
the hallway outside the laboratory with negative results (Unattached
Exhibit).
REDMOND said that he was told by ZHENG that there was also contamination
in the conference room. REDMOND found it odd that Zheng knew where
additional contamination was located because it indicated to him that a
survey had already been conducted. REDMOND conducted a radiation survey
of the conference room and determined that there was contamination of
the carpet in front of a small, brown refrigerator. He ripped a piece
of cardboard from the top of an empty box in the conference room and
placed it over the contamination. REDMOND said that he is certain that
there was no small paper bag on top of the empty box when he tore off
the piece of cardboard. In an effort to explain, REDMOND said that he
has since been advised on the following morning that a small paper bag
was found on top of the same empty box and this paper bag was
contaminated with radioactivity. REDMOND could offer no explanation for
this bag other than possibly someone placed the bag on the box in the
conference room after he left. He had WEINSTEIN lock the conference
room, place tape across the door frame and post a note for personnel not
to enter (Unattached Exhibit).
A coffee cup with a centrifuge tube containing a radioactive isotope was
found on a table in the hallway just outside of MA's laboratory the next
day. According to REDMOND, he is certain that the table and everything
on the table was surveyed. He is also certain that he did not see the
cup or the centrifuge tube or get a positive reading from anything on or
near the table. REDMOND could offer no explanation on how he could have
missed detecting the centrifuge tube. REDMOND theorized that the tube
may have been placed there after he had completed his radiation survey
(Unattached Exhibit).
While interviewing WEINSTEIN, REDMOND said that WEINSTEIN wanted to know
whether his license to use radioactive isotopes would be suspended as a
result of this incident. In recalling his conversation with WEINSTEIN,
REDMOND said that WEINSTEIN wanted to know what REDMOND thought would
happen as a result of this incident. REDMOND did recall WEINSTEIN being
questioned about P-32 in his laboratory and WEINSTEIN responded in the
negative (Unattached Exhibit).
REDMOND advised that he left the fifth floor at approximately 9:00 to
9:15 p.m. Before leaving he stopped to tell WEINSTEIN that he was
leaving. REDMOND recalls that WEINSTEIN was on the telephone and when
he recognized REDMOND, WEINSTEIN placed the call on hold. According to
REDMOND, WEINSTEIN picked up a survey meter and then walked with REDMOND
towards the elevators. REDMOND does not know who WEINSTEIN was speaking
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to on the telephone nor why WEINSTEIN picked up the survey meter
(Unattached Exhibit).
In an effort to explain, REDMOND said he was in a hurry that evening to
leave because his wife was returning from a trip and he wanted to pick
her up at 9:00 p.m. at the train station in Washington D.C. In an
effort to explain, REDMOND said he did a thorough job that evening
surveying all pertinent areas on that floor (Unattached Exhibit).
REDMOND said the following to 01:
In addition, to his written statement to the NIH/PD, REDMOND said that
on June 29, 1995, at approximately 6:00 p.m., Victor LACY, a coworker,
notified him that Nancy NEWMAN, Chief Radiation Safety Officer at NIH,
was on the telephone and wanted to speak to him. He said that when he
answered the telephone, another person (not further identified) was on
the telephone with NEWMAN. He assumed the unidentified person was
already at Building 37 because they were very excited about a potential
contamination incident. The telephone call was very short in length.
He was told that a potential internal radiation contamination incident
had occurred at Building 37, and he was instructed by NEWMAN to respond
to the incident. P-32 was not mentioned during the three-way
conversation (Exhibit 19, p. 1).
As he was preparing to respond to Building 37, by retrieving the spill
and skin contamination kit, he received another telephone call from
Shawn GOOGINS, NIH, RSB, Chief of Technical Services Section. According
to REDMOND, GOOGINS told him and Beth REED, another RSB Health
Physicist, to respond to the Occupational Medical Services (OMS) at the
NIH Hospital because the contaminated person was being transported to
that location. After responding to OMS, REED and REDMOND learned that
the contaminated person was still located at Building 37. REDMOND said
that he and REED then responded to Building 37 and arrived at
approximately 6:40 p.m. (Exhibit 19, p. 1).
When he arrived at Building 37, the ambulance personnel (described as a
black woman and a white man), Wenling ZHENG, MA, and John WEINSTEIN were
resent. There was a lot of hysteria in the laboratory (5M18) with a
ot of people talking at once. He said that he surveyed the room for
contamination with negative results. After a short period of time, he
was approached by ZHENG and told that the conference room (5C25) was
contaminated. He and REED decided that he would assume the
responsibility for surveying 5C25 and REED would stay with MA
(Exhibit 19, pp. I and 2).
He went directly to 5C25 with ZHENG. He does not recall any other
people being present in the room. ZHENG directed him to a contaminated
spot near the refrigerator, and ZHENG departed the room. He recalls
Guang LI, another researcher from WEINSTEIN's laboratory, attempting to
enter 5C25, but he directed LI not to enter the room. He said that he
spent about 45 minutes surveying 5C25 and then surveyed the corridor
outside 5C25, working his way back to 5D18. He spent about 5 minutes
surveying 5D18 a second time, and then surveyed the hallway outside
5D18. He surveyed about 50% of the hallway, including the table outside
5D18 (Exhibit 19, p. 2).
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REDMOND surveyed past the table going up about 50% of the hallway and
then worked his way back to 5C25. According to REDMOND, he surveyed the
table twice and he does not recall any coffee cup being on the table.
He claimed that if a coffee cup was on the table he would have surveyed
the cup because he is trained to survey where people place their hands
(Exhibit 19, p. 2).
When he reached "C" hallway, he surveyed about 50% of that hallway
and then returned to 5C25 and continued his survey of 5C25. At
approximately 7:30/7:45 p.m., he arrived at 5C25 to continue his
survey. During this survey of 5C25, he tore an end flap from a
cardboard computer box that was in the corner of the room and
placed the end flap on the contaminated spot in front of the
refrigerator (Exhibit 19, p. 2).
He recalls REED entering 5C25 to advise him that she was returning to
the RSB, and he continued his surveying in 5C25. Just prior to
9:00 p.m., he departed 5C25 and returned to 5D18 to say good-by to
WEINSTEIN. According to REDMOND, WEINSTEIN was still in the laboratory
(Exhibit 19, p. 2).
REDMOND does not recall detecting any contamination on any clothing of
any person at Building 37, including the shoes of a researcher. REDMOND
was told that a researcher claimed that when REDMOND arrived at 5C25
there were three researchers surveying the room. However, REDMOND could
not recall the researcher's claimed scenario (Exhibit 19, p. 2).
REDMOND said that he knew that P-32 was the contaminate before extensive
tests were conducted because of his experience, and what he considered
an educated guess. He based his conclusions on the type of survey meter
that he was using to detect the contamination, and the fact that the
researchers in 5D18 had used P-32 in the past (Exhibit 19, p. 2).
WEINSTEIN said the following to NIH/PD:
. . . [NIH/PD detective] asked Dr. Weinstein if he was in the lab when
the incident took place. Dr. Weinstein-advised that he was in his
office working when Mr. Zheng came and notified him that Ms. Ma was hot,
meaning she was radioactive. Dr. Weinstein stated that he asked
Mr. Zheng how did he know that Ms. Ma was hot. Mr. Zheng responded by
saying that he checked her with a Geiger counter. Dr. Weinstein stated
that he then went to the lab and checked with Ms. Ma. He stated that
they also called the Fire Department. Dr. Weinstein stated that the
Fire Department responded to the scene and transported Ms. Ma to the
hospital. I asked Dr. Weinstein if anything else was said by Mr. Zheng
or Ms. Ma. Dr. Weinstein stated that he asked Ms. Ma how did she think
she became hot. He stated that she said someone must have put something
in her food. Dr. Weinstein stated that he then asked Ms. Ma and
Mr. Zheng if there was any food left that she ate or the location of the
dishes she ate out of. Dr. Weinstein stated that Mr. Zheng would not
tell him the location of the dishes. Dr. Weinstein advised me that
after Ms. Ma was taken to the hospital he checked the area for radiation
and that is when he found the cup and vial on the table in the hall.
Dr. Weinstein stated that he then secured the items in the locked lab
(Exhibit 3, p. 1).
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WEINSTEIN said the following in a written statement:
I phone Radiation Safety shortly before 6 p.m., first speaking with what
sounded like a young woman. They located Mr. Shawn Googins to speak
with me on the phone, and then Mr. Robert Zoon. Throughout the evening,
I had a considerable number of phone conversations with one or the
other. Not having any prior knowledge of them, I cannot recall which I
was speaking with for many of those calls (Exhibit 7, p. 1).
At about 6:30 or 6:45 p.m., Ms. Beth Reed and Mr. George Redmond (from
Radiation Safety) arrived. They joined the two fire personnel in
medical questions and in trying to assess the source and type of
radiation. The radiation did not appear to be on Dr. Ma's clothes
(confirmed after she changed into what looked like hospital greys).
Swabs of her hands and face (taken by one of the Radiation Technologists
and counted on our scintillation counter by Dr. Zheng, at my direction)
showed little or no radiation. At approximately 7:30 p.m., to the best
of my recollection, Dr. Ma provided a urine sample. The sample was
found by Geiger counter to be quite radioactive. Radiation spectra
later run in Bldg 21 identified the isotope as 32-P. I don't recall
whether the urine sample was also counted in our scintillation counter
in Bldg 37 (Exhibit 7. p. 1).
At some point during or after the examination, I remember Dr. Ma being
seated at the workbench with the pipettor, saying in response to a
question that she was trying to finish her experiment. At other times,
I believe she complained of pain in the right flank (as she had on that
and previous days) and of being tired (Exhibit 7, p. 1).
Mr. Redmond surveyed Dr. Ma and Dr. Zheng's laboratory work space and
desk areas with his counter (Geiger or Nal detector?). He found no
radiation there or in other places that he inspected in the laboratory
(Exhibit 7, p. 1).
At some point I believe that Dr. Zheng told me there was contamination
in the food refrigerator in Rm 5C-25 (the library). I went with Geiger
I don't recall the time, but it was probably
counter and confirmed it.
at something like 8 p.m. There appeared to be radiation around the
front lip of the brown refrigerator near the door and a lesser amount
I removed a
near the front lip of the white refrigerator next to it.
blue bag from the brown refrigerator and initially thought it was
radioactive. However, that was probably due to contamination on the
carpet under where I had placed it because it did not appear
significantly radioactive when I moved it further away from the
refrigerator, on the floor. I did not open that bag or a white one that
was next to it in the brown refrigerator and that I similarly found not
to be significantly radioactive. I replaced the bags in the
refrigerator where I had found them (Exhibit 7, p. 1).
At some point, I asked Dr. Mark Waltham and Dr. Guang Li (postdoctoral
fellows in my group) to survey themselves and their laboratory
(diagonally across the hall from 5D-18) with a Geiger counter. They did
and found no contamination (Exhibit 7, p. 2).
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At some point, Mr. Redmond also surveyed the conference room and said
that the major radiation contamination was on the carpet directly in
front of the brown refrigerator, not in the refrigerator itself. I
believe he also found lesser amounts of radiation on the carpet
elsewhere in the room (Exhibit 7, p. 2).
For a considerable portion of the time after his arrival, the male
emergency worker was on the telephone at Dr. Ma's desk speaking with his
home office, with Suburban Hospital. and with Holy Cross Hospital (I
don't know if he was speaking with other places as well). There was
apparently concern as to the best place to take her and also the
radiation safety aspects for personnel and patients where she would be
taken (Exhibit 7, p. 2).
At some point. I'm not sure of the time, I suggested that we should push
fluids to keep Dr. Ma hydrated until she went to the hospital. Either
Dr. Googins or Dr. Zoon recommended the same over the phone. I urged a
number of times that Dr. Ma do that, asking Dr. Zheng what Dr. Ma liked
to drink that we could get her. Dr. Zheng appeared to be focused on
getting her to the hospital. After a number of urgings, they agreed she
should take some water and, to the best of my recollection, she had at
least one cup (I don't know the source) (Exhibit 7,-p. 2).
Dr. Ma was taken on a stretcher to Holy Cross hospital, and Dr. Zheng
apparently rode with her in the ambulance (Exhibit 7, p. 2).
After finding contamination in the library, Mr. Redmond called his
superiors and I believe was told to restrict access to the library. I
don't recall the time, but I found a roll of white tape and paper and
remember watching him tape up the door, then post a sign on it.
I
recall suggesting that he write that no one could enter, rather than
just that entry was "restricted" (Exhibit 7, p. 2).
At approximately 9:45 p.m. I surveyed my office, other parts of the
laboratory, and the hallway with a Geiger counter. Since we then knew
that the radiation had been ingested, I remember holding the counter
over a number of empty soft drink cans set out for recycling, and over
any other containers. The only radiation found was in a mostly white
mug containing a 50-ml orange-top centrifuge tube. This mug was located
between two other cups on a brown table in the right of the door to room
5D-18. To the best of my recollection, the counter I was using
registered a quite high count rate when held directly over the
centrifuge tube but not much if off to the side (as though the ceramic
effectively blocked the radiation. Without touching the cup or tube, I
phoned Mr. Zoon (who was either at home or in Bldg 21, I don't remember
which). I suggested that I "secure" the mug in a plastic bag (using
gloves). I did not recall removing the tube from the mug but remember
looking down into the mug and thinking there was some fluid in the
bottom of the tube. After removal of that mug, the Geiger counter
registered no more radioactivity on or around the table. I don't recall
taking readings further to the West along the hallway after finding the
mug (Exhibit 7, p. 2).
At about the same time, Mr. Zoon phoned and asked (at the suggestion of
Dr. McKinney, head of Occupational Medicine, he said) that 5D-18 be
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closed and access restricted. I asked if that was something that he
should do, rather than just me. He said it was o.k. to it, that there
was nothing more to do that night. I asked if it would be o.k. to take
papers from my office that I needed to work on, and he said it would be.
He said that they would be talking with the police first thing in the
morning and also come by to investigate themselves (Exhibit 7, pp. 2 and
3).
Shortly before that time, Dr. Yi Fan (a postdoctoral fellow in our
group) had arrived at the laboratory to work on her computer, along with
a postdoctoral fellow from another laboratory. I told her they would
have to leave, and they did. I brought two garbage cans (a small one
and a large one into 5D-18 from the hall outside the door) and put
post-it notes on them as well. They appeared to contain little or no
radioactivity by Geiger counter. I then locked the door of 5D-18, put
white tape over the edges of the door in a number of places, and
attached a sign saying that no one could enter. I also stretched tape
over the area of the hall table and chairs, with a sign saying not to
touch (Exhibit 7, p. 3).
I don't recall all of the people who might have been around in the late
afternoon or early evening. As of about 10-10:30 p.m. those I saw
included Dr. Fan, the postdoctoral fellow with her, a policeman whose
name I don't recall, a postdoctoral fellow from another laboratory with
blond-brown hair and a moustache, and Dr. Marco Rabinowitz, who was
apparently packing up his laboratory (Exhibit 7, p. 3).
WEINSTEIN said the following to the FBI and NIH/PD:
WEINSTEIN said that he does recalled a conversation he had with REED,
the health physicist the evening of the contamination incident.
According to WEINSTEIN, REED was explaining to MA that it did not appear
that her exposure to the radiation was severe and would not result in
any adverse health problems for either her or her unborn child.
WEINSTEIN recalled that REED was discussing in general terms the effects
of the amount of radiation to which MA had been exposed. WEINSTEIN was
also asked if he recalled interrupting REED in an agitated manner as she
was explaining the fact that there would be no adverse health effects.
WEINSTEIN was also asked if he then recalled that he interrupted her
again when she began to repeat this information to MA. Although
WEINSTEIN recalled that he was agitated about something, he could not
recall what was causing his agitation or why he interrupted REED
(Unattached Exhibit).
WEINSTEIN could not recall asking MA and ZHENG specific questions
concerning what MA had eaten and where she stored her food. WEINSTEIN
believes he asked MA those types of questions when he went to visit MA
in the hospital later that evening. According to WEINSTEIN, the period
following the discovery that MA was contaminated was stressful and he
may have asked her those types of questions while still at NIH
(Unattached Exhibit).
WEINSTEIN said there was a delay of about 2 and 1/2 hours between the
discovery of the contamination and MA going to the hospital. WEINSTEIN
attributed the delay to numerous phone calls to physicians and hospitals
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by the radiation safety personnel and the time it took personnel to
determine the amount of radiation MA had received. WEINSTEIN denied
attempting to keep MA from going to the hospital or suggesting that she
didn't have to go to the hospital. WEINSTEIN recalls explaining to
ZHENG the reason it was taking so long to get Ma to the hospital
(Unattached Exhibit).
WEINSTEIN recalls asking REDMOND if the radiation survey was thorough
and he recalls not getting a definitive answer from REDMOND. WEINSTEIN
could not recall escorting REDMOND out of his lab and down the hall
after REDMOND had announced that he was finished with the radiation
survey. WEINSTEIN could not recall being on the telephone when REDMOND
stated he had completed the survey. Nor could WEINSTEIN remember who he
was talking to or if he was on the telephone (Unattached Exhibit).
WEINSTEIN could recall going into the conference room with ZHENG because
ZHENG wanted to show him where he had found additional contamination in
front of a small refrigerator. WEINSTEIN recalled that he locked the
conference room after the Health Physicists had completed their
radiation survey of the room. According to WEINSTEIN, he placed white
tape across the door leading into the conference room and he observed
REDMOND preparing a sign indicating that the room was contaminated. In
recalling further, WEINSTEIN said that REDMOND placed the sign at the
conference room entrance. WEINSTEIN denied re-entering the conference
room after it had been locked and taped. He stated that he has keys for
the conference room and all of the labs that come under the supervision
of KOHN (Unattached Exhibit).
After departing the building, he did not return to building 37 that
evening, but did return the following morning at approximately 9:00 a.m.
(Unattached Exhibit).
WEINSTEIN said the following to the AIT inspectors:
Dr. Weinstein said that Beth Reed and George Redmond arrived from the
Radiation Safety Office and started to check Dr. Ma. Dr. Weinstein said
that he and Dr. Zheng helped by counting smears using equipment on the
floor (Exhibit 6, p. 4).
Dr. Weinstein said that Dr. Zheng told him there was contamination in
the conference room/library refrigerator. Dr. Weinstein said that he
went to the conference room and saw 2 bags in the refrigerator (one
white and one blue) and thought they were contaminated. Later he was
shown that the carpet was contaminated. Drs. Li and Waltham were there
during this time. He had Drs. Li and Waltham check each other and the
laboratory with the geiger counter. They did not do swabs (Exhibit 6,

p. 4).

By then the ambulance people were just "tiding up the paper work."
Dr. Zheng was upset about why they had not taken Dr. Ma to the hospital
and Weinstein was also upset that things were not moving faster to get
her to the hospital. He thought it was after 8:00 when they left for
the hospital (Exhibit 6, p. 4).
The AIT Report states the following:
Case No. 1-95-033

48

At 6:15 p.m., a RSB health physicist (Health Physicist A)[Beth REED],
was notified by the RSB receptionist that a second health physicist
(Health Physicist B) [George Redmond] was on the phone with the RSOS
Chief talking about a possible contamination event in Building 37.
Health Physicists A and B stated that they picked up a spill kit and a
skin decontamination kit and responded. Health Physicists A and B
reportedly met the Deputy RSO in the RSB (Building 21) parking lot and
were informed that the contaminated researcher (Researcher A) [Wenli MA]
was being transported to OMS in Building 10. Health Physicists A and B
responded directly to OMS and were advised by the physician on duty that
the contaminated researcher was still in Building 37. Health Physicists
A and B responded to the fifth floor of Building 37, arriving at
approximately 6:40 p.m. (Exhibit 2. p. 18).
Health Physicists A and B interviewed Researcher A, determined that she
was 4 months pregnant, and verified that she had not had a recent
medical procedure that would explain the contamination. Health
Physicist A performed an initial survey with a thin end-window sodium
iodide crystal (NaI) probe to verify that there was a contamination
problem. Health Physicist B surveyed the laboratory used by Researchers
A and B [MA & Wenling ZHENG], the Authorized User's office, the corridor
outside the laboratory, and all the other individuals who were present.
Health Physicist B used a pancake GM (efficiency 24%) and found no
contamination. Health Physicist A reported that Researchers A and B and
the Authorized User told her that they thought Researcher A had eaten
contaminated food because the refrigerator in the 5C conference room was
contaminated. The Authorized User told Health Physicist A that he had
surveyed the refrigerator and found it to be contaminated (Exhibit 2,
pp. 18 and 19).
Health Physicist B went to the conference room and performed a survey of
the room, the refrigerator, and the contents of the refrigerator with a
pancake GM. Health Physicist B determined that the refrigerator and the
food were not contaminated, but that the floor in front of the
refrigerator had a spot of contamination measuring approximately 250.000
to 300,000 counts per minute (CPM) as measured with a-pancake GM.
Health Physicist B surveyed the entire conference room and the office
leading into the conference room and took smears of the refrigerator and
the floor for later evaluation (Exhibit 2, p. 19).
Health Physicist A performed smears of Researcher A's hands, face, and
neck to determine if any removable contamination was present. None of
the smears measured above background when held against the Nal probe.
The smears were counted in a laboratory liquid scintillation counter in
Building 37, and later at the RSB laboratory, and confirmed no removable
contamination (Exhibit 2, p. 19).
Health Physicist A had Researcher A change into a clean pair of surgical
scrubs and resurveyed her using both a pancake GM (30% efficiency for
P-32) and the thin end-window NaI probe (23% efficient for P-32, as
determined using a strontium-90 (Sr-90)/yttrium-90 (Y-90)
rc
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Health Physicist A spoke by telephone with the RSO and Deputy RSO and,
upon their advice, asked Researcher A to provide a urine sample. Health
Physicist A believed that the time was approximately 7:00 p.m. The
urine sample was provided and Health Physicist A reported that she
measured approximately
t about I centimeter (0.4 inches) above
the surface of the urine sam•pith the NaI probe. The paramedics, who
had arrived at approximately 6:00 p.m., prepared Researcher A for
transport to the hospital (Exhibit 2. pp. 19 and 20).
Health Physicist A asked Researcher B when and where he and Researcher A
had eaten. Researcher B reported that he and his wife had eaten around
noon that day at a table in the corridor outside of their laboratory
(5D18) and that trash was placed in the garbage can located in the
corridor. Researcher B reported that bowls they had eaten out of were
still in the refrigerator in the 5C conference room and that other bowls
were at home. Health-Physicist A asked Researcher B to provide the
bowls he had at home for survey the following day. The initial
estimated time of ingestion was placed at 12:00 p.m. on June 29th
(Exhibit 2, p. 20).
Researchers A and B reportedly told Health Physicists A and B that they
brought all of their own food and drink to Building 37 (Exhibit 2,
p. 20).
Paramedics transported Researcher A to Holy Cross Hospital. Holy Cross
was selected over Suburban Hospital which was much closer, because
Suburban did not have an obstetrics department. Health Physicist A
surveyed the paramedics before they left the floor and determined that
they were not contaminated. The paramedics were instructed to tell
personnel at the hospital emergency room to save Researcher A's urine
for analysis by NIH (Exhibit 2. p. 20).
The Authorized User stated that Researcher B was upset that they had not
taken Researcher A to the hospital earlier. The Authorized User said
that he too was upset that things were not moving faster. The
Authorized User stated that he thought it was after 8:00 p.m. when the
paramedics left to take Researcher A to the hospital (Exhibit 2, p. 20).
Health Physicist A conducted a survey of Researcher A's desk, the table
where Researchers A and B ate, and the trash cans in the corridor, using
the thin end-window NaI probe and found no contamination (Exhibit 2,
p. 20).
Health Physicist B surveyed the C and D corridors and the east hallway
connecting the two corridors and found no contamination. Housekeeping
was advised not to clean the floors in these areas until further notice.
Health Physicist B reported that he surveyed all trash containers and
tables in corridors C and D and in the connecting hallway and found no
contamination. Health Physicist B reported that he specifically
monitored the table outside of laboratory where Researcher A ate her
meals and found no contamination (Exhibit 2, pp. 20 and 21).
Health Physicist A left Building 37 at approximately 8:30 p.m., taking
the urine sample back to the RSB lab for analysis. Health Physicist B
taped a piece of cardboard over the contamination found on the floor of
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the 5C conference room, locked the door to the conference room, and
posted a warning. Health Physicist B said that he covered the
contamination with cardboard he tore off of an empty computer box that
he found in the conference room. Health Physicist B reportedly
resurveyed the area outside of the conference room door and identified
no contamination. Health Physicist B stated that he resurveyed the hall
and corridors and told housekeeping that they could clean if they
wished. Health Physicist B left Building 37 at 9:00 p.m. (Exhibit 2,
p. 21).
Researcher A arrived at Holy Cross Hospital's emergency room. The
attending physician was concerned that treatment would interfere with
Researcher A's pregnancy and elected to treat Researcher A by simple
hydration. NIH contacted REAC/TS and had the REAC/TS physician speak
directly with the attending physician. The REAC/TS physician stated
that he discussed with the attending physician the possibility of
administering sodium phosphate to inhibit phosphate absorption from the
gastrointestinal tract, but recommended against this because nine hours
had passed since the estimated time of ingestion and little would be
gained from this treatment. The REAC/TS physician advised the attending
physician of the need to collect 24-hour urine samples for determination
of Researcher A's radiation dose. The attending physician does not
recall the specifics of his telephone conversation with the REAC/TS
physician. The REAC/TS physician faxed portions of National Committee
for Radiation Protection (NCRP) publication No. 65, relevant to the
medical management of P-32 contamination, to the attending physician,
but the transmission reportedly was poor and the document not readable
(Exhibit 2 p. 21).
At NIH, Health Physicist A prepared the initial urine sample and
laboratory smears for analysis. Samples were run and the results were
provided to the RSO. The initial urine sample taken at 7:00 p.m.
measured 16,000 disintegrations per minute of P-32 per milliliter
(DPM/ml).
The only smear measuring above background was taken from the
spot on the conference room carpet in front of the refrigerator. The
conference room carpet contamination was determined to be P-32. The RSO
left for Holy Cross Hospital (Exhibit 2, pp. 21 and 22).
Section 4. Circumstances surrounding MA's contamination subsequent to MA's
departure to hospital.
WEINSTEIN said the following to the FBI and the NIH/PD:
According to WEINSTEIN after REDMOND departed, he decided to conduct his
own radiation survey in his laboratory and in the hall outside of his
laboratory. It was at that time when he discovered the coffee cup
containing the centrifuge tube which contained a radioactive isotope.
After finding these items he contacted GOOGINS and/or ZOON from the NIH
Radiation Safety Branch who advised him to use gloves and protective
clothing and secure the items in his lab. He complied with their
request. He also retrieved a garbage can which had been located near
the small table where he found the cup and tube (Unattached Exhibit).
WEINSTEIN said the following to the NIH/PD:
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S* . [the NIH/PD detective] asked Dr. Weinstein how did he find the cup
with the vial in it. He stated that after everyone was gone he checked
the area with a Geiger counter and found the cup with the vial to be
hot. Dr. Weinstein stated that he then secured the items in the lab. I
asked Dr. Weinstein if he could write me a statement: as to what he
knows. Dr. Weinstein asked me if he should seek legal council before he
writes the statement. I advised him that was up to him. Dr. Weinstein
also stated that he was not sure if he should make mention about the
conversation about the abortion, because he did not want to put his
opinion in the statement. Dr. Weinstein then asked me what should he do
for Ms. Ma and Mr. Zheng since they work for him. I advised that he
could check to see if they are all right or if they need anything. He
also asked if he should advise them to get legal council. I advised him
that was up to him. All the questions Dr. Weinstein was asking dealt
with legal issues. I again asked Dr. Weinstein if he could provide me
with a written statement. He again asked if he should seek legal
council. I advised him that was up to him. I could not tell him yes or
no (Exhibit 3, p. 2).
WEINSTEIN's statement provides:
After finding contamination in the library, Mr. Redmond called his
superiors and I believe was told to restrict access to the library. I
don't recall the time, but I found a roll of white tape and paper and
remember watching him tape up the door, then post a sign on it.
I
recall suggesting that he write that no one could enter, rather than
just that entry was "restricted" (Exhibit 7, p. 2).
At approximately 9:45 p.m. I surveyed my office, other parts of the
laboratory, and the hallway with a Geiger counter. Since we then knew
that the radiation had been ingested, I remember holding the counter
over a number of empty soft drink cans set out for recycling, and over
any other containers. The only radiation found was in a mostly white
mug containing a 50-ml orange-top centrifuge tube. This mug was located
between two other cups on a brown table in the right of the door to room
5D-18. To the best of my recollection, the counter I was using
registered a quite high count rate when held directly over the
centrifuge tube but not much if off to the side (as though the ceramic
effectively blocked the radiation. Without touching the cup or tube, I
phoned Mr. Zoon (who was either at home or in Bldg 21, I don't remember
which). I suggested that I "secure" the mug in a plastic bag (using
gloves). I did not recall removing the tube from the mug but remember
looking down into the mug and thinking there was some fluid in the
bottom of the tube. After removal of that mug, the Geiger counter
registered no more radioactivity on or around the table. I don't recall
taking readings further to the West along the hallway after finding the
mug (Exhibit 7, p. 2).
At about the same time, Mr. Zoon phoned and asked (at the suggestion of
Dr. McKinney, head of Occupational Medicine, he said) that 5D-18 be
closed and access restricted. I asked if that was something that he
should do, rather than just me. He said it was o.k. for me to do it,
that there was nothing more to do that night. I asked if it would be
o.k. to take papers from my office that I needed to work on, and he said
it would be. He said that they would be talking with the police first
Case No. 1-95-033

52

thing in the morning and also come by to investigate themselves
(Exhibit 7, pp. 2 and 3).
Shortly before that time, Dr. Yi Fan (a postdoctoral fellow in our
group) had arrived at the laboratory to work on her computer, along with
a postdoctoral fellow from another laboratory. I told her they would
have to leave, and they did. I brought two garbage cans (a small one
and a large one into 5D-18 from the hall outside the door) and put
post-it notes on them as well. They appeared to contain little or no
radioactivity by Geiger counter. I then locked the door of 5D-18, put
white tape over the edges of the door in a number of places, and
attached a sign saying that no one could enter. I also stretched tape
over the area of the hall table and chairs, with a sign saying not to
touch (Exhibit 7, p. 3).
I don't recall all of the people who might have been around in the late
afternoon or early evening. As of about 10 - 10: 30 p.m. those I saw
included Dr. Fan, the postdoctoral fellow with her, a policeman whose
name I don't recall, a postdoctoral fellow from another laboratory with
blond-brown hair and a moustache, and Dr. Marco Rabinowitz, who was
apparently packing up his laboratory (Exhibit 7, p. 3).
From the laboratory's office (adjacent to the library), I phone Suburban
and Holy Cross Hospitals to see where Dr. Ma had been taken.
Establishing that it was Holy Cross, I drove there (Exhibit 7, p. 3).
WEINSTEIN said the following to the FBI and NIH/PD:
WEINSTEIN recalls asking REDMOND if the radiation survey was completed,
and he recalls not getting a definitive answer. WEINSTEIN did not
recall walking with REDMOND out of his laboratory and down the hall. He
also could not recall being on the telephone when REDMOND advised him
that he completed the surveys, nor could he recall with who he was
talking to or even if he was on the telephone. WEINSTEIN said that he
completed his own radiation survey in his laboratory and hallway outside
of his lab after REDMOND had left for the evening and he discovered the
coffee cup containing the centrifuge tube. The tube in the cup was
radioactive. After finding these items, WEINSTEIN said he placed a
telephone call to Shawn GOOGINS and/or Bob ZOON to alert them of his
discovery. According to WEINSTEIN, GOOGINS, or ZOON advised him to use
gloves and protective clothing and secure the items in his lab which he
did. In addition, he also pulled a garbage can into his laboratory
which had been located near the small table where he found the cup and
tube (Unattached Exhibit).
Yi FAN said the following to 01:
She worked on Thursday, June 29, 1995, but left work at approximately
5:30 p.m., and returned about 9:00 p.m. or 9:30 p.m. with her husband.
She came back to building 37 to continue with her experiments. When she
arrive late that evening, she started working on her experiments. She
noticed that WEINSTEIN was in his office talking on the phone. After
about ten minutes WEINSTEIN came out of the office and told her that MA
had ingested P-32 and that he would hold a meeting on June 30th to talk
about the incident. WEINSTEIN instructed her to leave the building and
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she complied with his request. She returned the next day at
approximately 9:30 a.m. (Exhibit 22, p. 2).
WEINSTEIN said the following to the AIT inspectors:
About 1 to 1.5 hours after they left he checked his office, laboratory,
soft drink cans up on things in the hall, and found three mugs and cups
on the table in hall. The cup with the tube was contaminated so he
called Bob Zoon. Zoon said to put it in a plastic bag. It was suggested
that his laboratory be closed up in addition to the library (Exhibit 6,
p. 5).
Dr. Weinstein said that he was concerned that he would not be able to
get into his office for several days and he had some paperwork that had
to be completed so he moved these papers into Dr. Kohn's office, next to
the library. Dr. Weinstein said that he left to go to the hospital
arriving after 11:15. Dr. Weinstein did not remember anyone surveying
the water cooler. Dr. Weinstein said that people were coming and going
on the floor. In addition to Drs. Zheng, Ma, Waltham, and Li, he
remembers seeing a white haired police officer, Rabinovitz, Yi Fan,
another chinese post Doc, and another post Doc with long hair and a
mustache (Exhibit 6, p. 5).
REDMOND said the following to 01:
When he arrived at Building 37, the ambulance personnel (described as a
black woman and a white man), Wenling ZHENG, MA, and John WEINSTEIN were
resent. There was a lot of hysteria in the laboratory (5D18) with a
ot of people talking at once. He said that he surveyed the room for
contamination with negative results. After a short period of time, he
was approached by ZHENG and told that the conference room (5C25) was
contaminated. He and REED decided that he would assume the
responsibility for surveying 5C25 and REED would stay with MA
(Exhibit 20, pp. I and 2).
He went directly to 5C25 with ZHENG. He does not recall any other
people being present in the room. ZHENG directed him to a contaminated
spot near the refrigerator, and ZHENG departed the room. He recalls
Guang LI, another researcher from WEINSTEIN's laboratory, attempting to
enter 5C25, but he directed LI not to enter the room. He said that he
spent about 45 minutes surveying 5C25 and then surveyed the corridor
outside 5C25, working his way back to 5D18. He spent about 5 minutes
surveying 5D18 a second time, and then surveyed the hallway outside
5D18. He surveyed about 50% of the hallway, including the table outside
5D18 (Exhibit 20, p. 2).
REDMOND surveyed past the table going up about 50% of the hallway and
then worked his way back to 5C25. According to REDMOND, he surveyed the
table twice and he does not recall any coffee cup being on the table.
He claimed that if a coffee cup was on the table he would have surveyed
the cup because he is trained to survey where people place their hands
(Exhibit 20, p. 2).
When he reached "C" hallway, he surveyed about 50% of that hallway and
then returned to 5C25 and continued his survey of 5C25. At
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approximately 7:30/7:45 p.m., he arrived at 5C25 to continue his survey.
During this survey of 5C25, he tore an end flap from a cardboard
computer box that was in the corner of the room and placed the end flap
on the contaminated spot in front of the refrigerator (Exhibit 20,
p. 2).
He recalls
to the RSB,
9:00 p.m.,
WEINSTEIN.
laboratory

REED entering 5C25 to advise him that she was returning
and he continued his surveying in 5C25. Just prior to
he departed 5C25 and returned to 5D18 to say good-by to
According to REDMOND, WEINSTEIN was still in the
(Exhibit 20, p. 2).

REDMOND said the following to 0I and the FBI:
REDMOND said that he is certain that everything on the table was
surveyed and, he did not see the cup or the centrifuge tube nor did the
survey meter alarm on or near the table. He had no explanation for how
he could have missed detecting the cup and tube. However, REDMOND said
he did a thorough job that evening surveying the various areas of the
5th floor (Unattached Exhibit).
REDMOND stated he had some conversation with Dr. WEINSTEIN regarding
radiation dose that MA received. WEINSTEIN asked him if the NRC license
would be suspended. According to REDMOND, WEINSTEIN said he did not have
any P-32 in the laboratory (Unattached Exhibit).
REDMOND said he left the fifth floor at approximately 9:00 to 9:15 p.m.
Before leaving he stopped to tell Dr. WEINSTEIN he was leaving.
WEINSTEIN was on the telephone at that time and according to REDMOND,
WEINSTEIN put the phone on hold, picked up a survey meter and then
proceeded to walk REDMOND toward the elevators. REDMOND did not know who
WEINSTEIN was speaking to on the telephone nor did he know why WEINSTEIN
picked up the survey meter (Unattached Exhibit).
In relating the time, REDMOND said he was in a hurry to leave that
evening because his wife was returning from a trip. He said that he was
supposed to pick up his wife at 9:00 p.m. at the train station in
Washington D.C. (Unattached Exhibit).

REED's written statement provides:
*A survey of her desk, the table she ate at and the trash cans in
the hall found no contamination. A thin window Nal probe was used.
The lab and Dr. Weinstein's office were also surveyed, no
contamination was found. I also surveyed all the food items in the
refrigerator in room 5C25, I found no contamination (Exhibit 18,
p. 4).
I left the lab at about 8:30 and brought the urine sample back to
Building 21 for analysis. George stayed to secure the conference
room and then left (Exhibit 18, p. 4).
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I prepared the urine sample and ran it in the Liquid Scintillation
Counter (LSC). While the urine was being counted I prepped the
smears from the conference room and the refrigerator. I loaded
them in the LSC and started the machine. By this time the urine
was finished counting and I brought the results to Bob Zoon. I
spoke with Dr. McKinney on the phone about the situation. By this
time Shawn Googins had also arrived at the building, Bob Zoon
decided that he would go to the hospital and that I could go home.
I finally left at about 10:00 pm. Just before I left Dr. Weinstein
called Shawn Googins to tell him that he was surveying the area
where the couple had eaten lunch (the same area I had just surveyed
and hour and a half earlier) and found a coffee cup on the table in
the hall, in the coffee cup was a centrifuge tube with a orange
top. The items were contaminated. Those items were not on the
table when I surveyed it an hour and a half before. Dr. Weinstein
ut the items in a plastic bag and moved the items into his lab and
ocked the door (Exhibit 18, p. 4).
The NRC AIT Report states the following:
The Authorized User stated that Researcher B was upset that they had not
taken Researcher A to the hospital earlier. The Authorized User said
that he too was upset that things were not moving faster. The Authorized
User stated that he thought it was after 8:00 p.m. when the paramedics
left to take Researcher A to the hospital (Exhibit 2, p. 20).
Health Physicist A conducted a survey of Researcher A's desk, the table
where Researchers A and B ate, and the trash cans in the corridor, using
the thin end-window NaI probe and found no contamination (Exhibit 2,
p. 20).
Health Physicist B surveyed the C and D corridors and the east hallway
connecting the two corridors and found no contamination. Housekeeping
was advised not to clean the floors in these areas until further notice.
Health Physicist B reported that he surveyed all trash containers and
tables in corridors C and D and in the connecting hallway and found no
contamination. Health Physicist B reported that he specifically
monitored the table outside of laboratory where Researcher A ate her
meals and found no contamination (Exhibit 2, pp. 20 and 21).
Health Physicist A left Building 37 at approximately 8:30 p.m., taking
the urine sample back to the RSB lab for analysis. Health Physicist B
taped a piece of cardboard over the contamination found on the floor of
the 5C conference room, locked the door to the conference room, and
posted a warning. Health Physicist B said that he covered the
contamination with cardboard he tore off of an empty computer box that he
found in the conference room. Health Physicist B reportedly resurveyed
the area outside of the conference room door and identified no
contamination. Health Physicist B stated that he resurveyed the hall and
corridors and told housekeeping that they could clean if they wished.
Health Physicist B left Building 37 at 9:00 p.m. (Exhibit 2, p. 21).
At NIH, Health Physicist A prepared the initial urine sample and
laboratory smears for analysis. Samples were run and the results were
provided to the RSO. The initial urine sample taken at 7:00 p.m.
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measured.
disintegrations per minute of P-32 per milliliter
(DPM/ml)
only smear measuring above background was taken from the
spot on the conference room carpet in front of the refrigerator. The
conference room carpet contamination was determined to be P-32. The RSO
left for Holy Cross Hospital (Exhibit 2, pp. 21 and 22).
The Authorized User called the Deputy RSO at approximately 10:00 p.m. and
informed him that he had found a coffee cup on the table in the corridor
where Researchers A and B had reported eating. The cup contained a
50-cubic-centimeter (cc) centrifuge tube with an orange cap, and the
items were contaminated. Health Physicist A said that she did not
remember seeing these items when she surveyed the area approximately 90
minutes earlier. Health Physicist B said that these items were not
present when he surveyed the table a short time earlier. The Authorized
User was directed to store these items in the laboratory and lock the
door (Exhibit 2, p. 22).
The RSO reported that at approximately 10:00 p.m. he transported
Researcher B back to NIH. The RSO also transported a blood sample and
two urine samples collected at Holy Cross Hospital (Exhibit 2, p. 22).
Blood and urine assays were colet~edt about 11:00 p.m. The blood
sample measured approximatel
o
of P-32 per ml of l
Two
u
fsamples provided less
Vt • ,,nur apart measured
ando
f P-32 per ml (Exhibit 2, p. 22).
Section 5.

Circumstances surrounding MA's contamination while she was at the
hospital.

ZHENG's written statement provides:
Around 9:00-9:30, the ambulance arrived at the Holy Cross Hospital. The
physician there gave Maryann an overall check-up and began immediately
dilute the blood level contamination by intravenous infusion of fluid.
At about 10:30-11:00 pm, Mr. Robert Zoon, Chief of the RSB, went to the
hospital for taking back some of Maryann's blood and urine samples. We
are very grateful for him, the other RSB stuffs and the police officer
who gave us help in our desperate times (Exhibit 4, p. 4).
I went back immediately to the hospital at about 12:00 p.m., just in time
to find that John was standing in the bed side, asking Maryann suspicious
questions, like what color of the bag that we took our food, what
container, what kind of food. As Maryann recollected that when she
mentioned that the food including rice, vegetables and shrimps, John got
very nervous. My arrival interrupted the inquiry but he quickly resumed
such topics, concerning whether Maryann had anything left over in the
conference room refrigerator, which Maryann reply that she did. When I
told him that he'd better not go back to the lab since I was told by
Mr. Zoon not to return there, the conference room must have been sealed
off, he showed signs of much a worry. When I told that Mr. Zoon told me
that they could find which isotope is involve by a spectrum analysis, he
immediately asked whether they could find which chemical formula. Since
Maryann's quite tired and sad, and I was too not very involving, he ended
up the talks by saying that he believed Maryann should be O.K., but the
baby must be worried, suggesting Maryann see her obstetrician Dr. Tseng,
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instead of staying in the hospital. He also offer to call Dr. Tseng for
us, which we declined. After he went away from the hospital (about
12:00-12:30 midnight ), Maryann told that John came to the hospital for
quite an unnecessary long time . Upon arriving, he went straight to the
physician Dr. White, talking for about 10 min, then staying outside the
emergency room for about one hour, writing or calculating on a notebook,
which he later told Maryann that he's working there. Then he came to
Maryann with those strange inquires. At least to us, such behavior
really were uncommon to John, and were suspicious (Exhibit 4, pp. 4 and
5).
At about 2:00 a.m. (June 30). a male nurse came by, saying that he
received a telephone call that the strategy of collecting urine samples
had been changed, instead of collecting all the urine (which I knew the
instruction from Mr. Zoon), he said that he got another instruction to
discard the samples already collected and only aliqoted small part of
them. At about 3:00 a.m., Dr. White came by, saying that he got calls
from Mr. Zoon as well as Dr. Weinstein, but he don't know whose
instruction to follow, he then came up with a compromising plan for the
collection of urine, which might satisfy both of them (Exhibit 4, p. 5).
Maryann was infused with 2000 ml of extra fluid, drink about another 1000
ml, and got well hydrated. The stay in the emergency room made her
recovered a little bit from those mental and physical shocks. At about
4:00 a.m., I took Maryann leave the hospital (Exhibit 4, p. 5).
MA said the following to 01, the FBI, and NIH/PD:
MA said that WEINSTEIN remained in the laboratory after she left for the
hospital. After arriving at the hospital, ZHENG suggested that hospital
personnel provide liquids for her to reduce the contamination. According
to MA, the family car was left at NIH because ZHENG travelled with her to
the hospital. ZHENG sought a ride from ZOON back to NIH to obtain the
family car. MA said that ZHENG left the hospital after determining that
everything that could be done for her was being done. MA said that ZHENG
told ZOON of his suspicions of WEINSTEIN while riding back to NIH
(Unattached Exhibit).
In recalling that evening, MA said that WEINSTEIN arrived at the hospital
about 30 minutes after ZHENG departed for NIH. WEINSTEIN began talking
to the doctors before he talked to her. After seeing WEINSTEIN talking
to the doctors, she then observed WEINSTEIN sitting down and making some
calculations. MA said that WEINSTEIN then came to her and again began
questioning her about what she had eaten and where she had kept the food.
MA said that she thought it very peculiar that WEINSTEIN wanted to know
if she had eaten all her food. Becoming suspicious, MA told WEINSTEIN
she had thought there was still some food left in the refrigerator. When
MA told WEINSTEIN that she had eaten shrimp and rice, his face became
red. MA again lied to WEINSTEIN when he asked her what color her bag had
been. MA said it was in a yellow plastic bag when it was not. According
to MA, ZHENG then returned and WEINSTEIN immediately stopped talking to
her. WEINSTEIN than talked to ZHENG and then departed the hospital in a
hurry a short time later. MA estimated that ZHENG had been away from the
hospital for approximately an hour (Unattached Exhibit).
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ZOON said the following to 01:
ZOON stated that on the night of June 29, 1995, he drove to Holy Cross
Hospital to pick-up urine and blood samples taken from MA. He said that
ZHENG requested a ride back to NIH and he accommodated him. They left
the hospital at about 9:30 p.m. and on the way back to NIH, ZHENG asked
if he could wait on cam pus for the counting results of his wife's blood
and urine. ZOON said that he agreed. He does not recall any of the
above alleged conversation taking place on the way back to NIH. He only
recalls the exchange of "general chit-chat." Once back at NIH, ZOON said
that he did have a discussion with ZHENG about the incident. He said the
-conversation took place as the two were sitting at a table in his office
in Building 21. He stated that his recollection of the conversation is
documented on page 2 of the statement he provided to NIH (attached).
ZOON said it is his recollection that ZHENG never made any allegations
against WEINSTEIN relating to either the abortion issue or the
contamination issue until days, or maybe weeks later. ZOON provided a
copy of his contemporaneous notes (attached) that he made during his
June 29th conversation with ZHENG (Exhibit 11, p. 2).
Regarding instructions not to return to his lab, ZOON recalls telling
ZHENG that the contaminated areas had been sealed off for investigators
and he probably would not be able to get back into the area. ZOON said
he does not recall telling ZHENG not to return to the lab until further
notice as described in ZHENG and MA's 2.206 petition which he has had
opportunity to read (Exhibit 11, p. 2).
WEINSTEIN said the following to the FBI and NIH/PD:
WEINSTEIN said that he does not recall asking MA or ZHENG specific
questions concerning what MA had eaten and where she stored her food
while they were still at NIH. WEINSTEIN believes he asked her these
types of questions when he went to visit her in the hospital later that
evening. According to WEINSTEIN, the period following the discovery was
stressful and he may have asked her those questions while still at NIH
(Unattached Exhibit).
WEINSTEIN denied suggesting to MA at the hospital that she should really
consider having an abortion since she was exposed to radiation and the
effects on the unborn child were unknown. WEINSTEIN also denied that he
was making some form of calculations in the hallway at the hospital, but
may have been making some notes (Unattached Exhibit).
WEINSTEIN said the following in a written declaration dated December 15, 1995:
As a concerned mentor, I naturally went to Holy Cross Hospital on the
evening of June 29, to provide what comfort and reassurance I could to
Dr. Ma and Dr. Zheng. I did, in fact, try to reassure them, contrary to
statements in the petition. With respect to the collection of urine, I
made a suggestion whose clear aim was to increase the amount of
information available to determine radiation dose: In particular, I
suggested that each urine collection, at least during the
hospitalization, be saved separately so that more time points would be
available for modeling the time course of radiation exposure. I also
noted that the same could be accomplished by saving a small sample from
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each collection (and recording the volume collected), separate from the
continuing 24-hour collection. Either procedure, if followed, would
result in the availability of more information and no loss of urine.
This was a suggestion only. I had no standing at Holy Cross Hospital to
give orders and had no intention of doing so (Exhibit 21, p. 6).
WEINSTEIN's written statement provides:
From the laboratory's office (adjacent to the library), I phone Suburban
and Holy Cross Hospitals to see where Dr. Ma had been taken.
Establishing that it was Holy Cross, I drove there, arriving at what I
would guess at 11:15 p.m. Dr. Ma was in the emergency room with i.v.
fluids running. She told me that Dr. Zheng had gone back to NIH with
Mr. Zoon to pick up his (Dr. Zheng's car) and bring it to the hospital.
I spoke with Dr. White, who was handling the case and with Dr. Ma, then
went to the waiting room so that Dr. Ma could rest. Dr. Zheng returned
at what I would estimate as 12:15 a.m. (having gotten lost since he had
never driven to the hospital before). After attempts at reassurance, I
left at what I recall as about 12:45 a.m. to return home (Exhibit 7,

p. 4).

WEINSTEIN said the following to the AIT inspectors:
Dr. Weinstein said that he left to go to the hospital arriving after
11:15. Dr. Weinstein did not remember anyone surveying the water cooler.
Dr. Weinstein said that people were coming and going on the floor. In
addition to Drs. Zheng, Ma, Waltham, and Li, he remembers seeing a white
haired police officer, Rabinovitz, Yi Fan, another chinese post Doc, and
another post Doc with long hair and a mustache (Exhibit 6, p. 5).
Dr. Weinstein reported that he left the hospital sometime after 1:00 a.m.
and thinks he went straight home but is not absolutely sure. He said that
he may have returned to the laboratory before going home. Dr. Weinstein
does not know if Dr. Zheng or Dr. Ma have been back to the laboratory
since the incident was discovered (Exhibit 6, p. 5).
Dr. Raymond WHITE, the Holy Cross Hospital attending physician, stated the
following to the 01 and the FBI:
WHITE said that MA arrived at Holy Cross Hospital at approximately
8:20 p.m. at which time her vital signs were taken. WHITE was shown a
copy of a medical chart that he prepared while treating MA at the
hospital. WHITE spoke to and examined MA. During the conversation, MA
said that ZHENG her husband, discovered that she was contamination during
a routine, nightly radiation survey that was done with a survey meter
(Unattached Exhibit).
During his interview with MA he determined that she had been contaminated
eating a sandwich which she had purchased at the NIH cafeteria. WHITE
was told that MA and ZHENG frequently purchase food at the cafeteria.
WHITE said that MA told him that she and ZHENG use P-33 in their
experiments and not P-32 (Unattached Exhibit).
WHITE said that it was his decision to only use hydration as a method of
reducing her contamination. He said that he may have discussed this
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course of action with ZOON and WEINSTEIN. WHITE believes they concurred
with his decision but it was definitely his decision. WHITE did receive
a call from someone at the Oak Ridge Institute for Science and Technology
concerning the prescribed protocol for treating a patient contaminated
with P-32. According to WHITE, he believes that ZOON must have contacted
Oak Ridge and told them to contact Holy Cross Hospital. WHITE related
that the treatment suggested by the doctor at Oak Ridge included
administering phosphate salts to the patient. The Oak Ridge doctor faxed
a copy of the suggested treatment protocol to him, but WHITE advised that
the Holy Cross fax machine malfunctioned and the pages were unreadable.
WHITE advised that he had already decided not to follow the protocol
suggested by Oak Ridge facility because the patient was pregnant and he
was concerned about giving her any medication at all (Unattached
Exhibit).
WHITE said that ZOON called him within the first half hour after MA
arrived at the hospital and asked him to collect a urine sample and a
blood sample from MA. According to WHITE, ZOON wanted to make sure the
sample came from MA. In explaining the request, ZOON told WHITE that
there was some concern because no one had observed MA voiding the urine
samples that were previously provided. As a result, Catherine BROWN, a
nurse at Holy Cross Hospital, obtained a blood sample from MA and used a
catheter to obtain a urine sample. ZOON came to the hospital to pick up
the urine and blood samples. WHITE recalled that ZOON stayed at the
hospital for approximately a half an hour and then departed. ZOON
telephoned later that evening and advised that both the blood and urine
samples were contaminated with radiation (Unattached Exhibit).
WHITE recalled that WEINSTEIN arrived at the hospital sometime after ZOON
had departed and he went to MA's bedside. WHITE advised that WEINSTEIN
and MA appeared to be having a very congenial conversation. WEINSTEIN
remained at the hospital for an hour or more and then departed
(Unattached Exhibit).
Regarding the possibility that he received conflicting instructions on
how to collect urine samples from MA, WHITE furnished the following
explanation. ZOON was the first to provide instructions regarding how
the urine should be collected. According to WHITE, ZOON wanted all of
the urine voided by MA measured. The volume of urine for each void
recorded and then all of the urine placed in one container for twenty
four hours. WHITE said that later that evening WEINSTEIN called him and
told him he should collect all of the urine voided by MA and place the
urine she produced each time she voided in a separate container.
According to WHITE, he was uncertain as to which protocol to follow so he
decided to come up with a compromise method of collecting the urine.
WHITE gave instructions to the nurse that each time MA voided the amount
would be measured, a small sample of each void would be maintained
separately and the rest would be put in one large container. WHITE
believed that all three methods are valid ways to collect urine samples
and all three methods would reveal the same information. He had the
nurse follow the method he came up with in securing urine from MA. WHITE
stated that these were his instructions and if urine was not saved there
may have been a breakdown in communications between the nurse and MA and
ZHENG. To his knowledge no one suggested the collection of fecal samples
(Unattached Exhibit).
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WHITE said that while MA was at the hospital, she did not complain of
pain and she was not vomiting or complaining of nausea. MA was not
crying and he had noted on the chart that she had some side or back pain
previously, but had no pain at the present time. WHITE said that MA
seemed concerned about the contamination but not distraught (Unattached
Exhibit).
MA was released from Holy Cross at approximately 3:00 a.m. on June 30,
1995, and she was given instructions to continue hydration and to see her
personal physician (Unattached Exhibit).
The NRC AIT Report states the following:
Holy Cross collected additional urine samples and a blood sample. The
attending physician recalled that he was given instruction on the
collection of Researcher A's urine initially from the RSO and later from
the Authorized User. The attending physician believed that the RSO
instructed him to collect all of Researcher A's urine, while the
Authorized User instructed him to collect only a portion of each void for
analysis along with the total volume of each void. The attending
physician did not believe that the two instructions were substantially
different, but he elected to save a sample of each void and placed the
remainder of each sample into a single "pooled urine" container
(Exhibit 2, p. 22).
The Authorized User called the Deputy RSO at approximately 10:00 p.m. and
informed him that he had found a coffee cup on the table in the corridor
where Researchers A and B had reported eating. The cup contained a
50-cubic-centimeter (cc) centrifuge tube with an orange cap, and the
items were contaminated. Health Physicist A said that she did not
remember seeing these items when she surveyed the area approximately 90
minutes earlier. Health Physicist B said that these items were not
present when he surveyed the table a short time earlier. The Authorized
User was directed to store these items in the laboratory and lock the
door (Exhibit 2, p. 22).
The RSO reported that at approximately 10:00 p.m. he transported
Researcher B back to NIH. The RSO also transported a blood sample and
two urine samples collected at Holy Cross Hospital (Exhibit 2, p. 22).
Blood and urine assays were completed at about 11:00 p.m. The blood
sample measured approximately 4400 DPM of P-32 per ml of blood. Two
urine samples provided less than one hour apart measured 947 DPM and 3496
DPM of P-32 per ml (Exhibit 2, p. 22).
Section 6.
Issue:

Other Investigative Issues and efforts.

MA's Pregnancy

ZHENG said the following to the NIH/PD:
[NIH/PD Detective] then asked Mr. Zheng if he would write me a statement
about what he knows. I also advised him to put in his statement why he
thinks it is Dr. Weinstein that did this to his wife. Mr. Zheng advised
that he had part of the statement done. I advised him to give it to me
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when it was finished so that I could have the entire statement at one
time (Exhibit 3, p. 5).
ZHENG's written statement provides:
I followed Mr. Zoon back to the NIH, since I'd to drive our car back to
the hospital which was then still parked at the campus. In the routes.
Mr. Zoon also expressed his indignation describing the person involved in
this sabotage as insidious. Only by this period could I got a break to
start meditate such confusing event, by the end of that trip, I ended up
with my conclusion that I could not think anyone except John who had ever
expressed and/or hinted that we-should terminate Maryann's pregnancy by
abortion. I told this conclusion to Mr. Zoon, which might have been
embarrassing, since he might not like to be involved in the criminal
investigation beyond the radiation safety issues. It really be
disconcerted to think that anyone could have committed such crime, as
Mr. Zoon commented. It is even more dilemmatic to think that one's
mentor is potentially a suspect who was most likely to have committed
such insidious crime (Exhibit 4, p. 4).
We had every reason to report that this crime might be committed by
John Weinstein:
1. It was he who suggested several times that my wife aborted the child.
He often said that our experiments are so important that he would not
like anything to held it up. He might be psychological uncomfortable,
since he do not have a child, so we did not tell him about my wife's
Sregnancy until 3 months later. We told him on June 12. Since then, he
ept us talking every weekend trying to persuade us to do abortion. At
first, when we said that we felt uneasy to abort the child in the U.S.,
since it is not as common as in China. He replied that it is just
politics, he himself would not mind, if we are happy to abort the baby,
he would be happy what ever we would feel happy. Trying to stop the
topic. we then told him that we're happy to have this baby. He then said
that we'd better first consult with Dr. Tim Myers, who is working with us
in the same Lab and just having his own baby, to know how much trouble it
would be (Exhibit 4, p. 6).
On June 18 (Sun), he kept us talking, raising this same topic again and
again, which made me very angry. I then told him that it's our right to
have our baby. Since we had promised that the experiments would not be
slowed down, if he's still not happy that we keeping the baby, he can go
to find candidates to replace us, and we can then transfer to other lab,
to this he apologized (Exhibit 4, p. 6).
At first he tried to convince us that since we haven't stopped the
experiment involving radiation, the baby we conceived might not be safe.
To which we replied that we already consulted the obstetrician that such
situation is O.K. He then asked that my wife continue with the
experiments involving radiomaterials, we replied, since I did most of the
experiments dealing with radio-isotopes, it might not be necessary for my
wife doing it herself, especially at this period of her pregnancy. Also
we told him that there's regulations in RSB that pregnant women should be
protected from radiation exposure as much as possible. He said that he
did not know this (Exhibit 4, p. 6).
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The following Friday, he gave us a fax from RSB, regarding his inquiry
that whether the pregnant women should be protected, it should. There's
also a declaration procedure which put it by law that declared pregnancy
be protected, but John said that this might cause some trouble for the
lab. Since he's the authorized user of the radiation materials, we
really expected that he should report or let us report the pregnancy to
RSB, but he never mentioned this thereafter (Exhibit 4, p. 6).
Last Sunday (June 25). he asked us again to go to the lab at 9:00 a.m.,
started talking about various particulars of the experiments, which we
had discussed several times before. Sensing that he might raise that
topic of abortion again, and causing embarrassment, also because it was
already 3:00 p.m. I told him that I was really hungry and asked if he
could let me eat something before continuing our talk or go out to have
lunch with us. To the later, he said yes. So we went to a Chinese
restaurant. After dinner, he took back home some of the left-food, we
took back some of the other, including some shrimp, which my wife took to
the lab the following weekdays in her lunch (Exhibit 4, p. 7).
At first, we were shocked that such tragedy happened in NlH, happened to
us. On Friday (June 30), when Detective Luke talked with us,
John Weinstein hung around, trying to "detect" himself what's going on.
His presence there dampened our courage to tell Detective Luke about
what's in our mind. Since I already told Mr. Robert Zoon, Chief of RSB,
on Thursday night that John's the only one who had persuaded us to abort
the baby, I assumed that Detective Luke had already got such information
from Mr Zoon and put John Weinstein already in the list of suspects.
Since we hadn't fully recovered from the shock, since we didn't have
physical evidence ourselves about John, but he had plenty of time erasing
or fabricating evidence, we didn't tell anything to Detective Luke then,
while John's there still persuade me and my wife to see her obstetrician
immediately, reiterating that the baby should be worried (Exhibit 4,
p. 8).
ZHENG said the following to 01 and the FBI:
ZHENG read a typed statement he had prepared on July 8, 1995,
recounting the events that occurred immediately before and during
the discovery that his wife had been contaminated eating food
containing P-32. ZHENG said the statement was true and correct to
the best of his knowledge and the document had been prepared by him
in coordination with his wife. ZHENG said that he started writing
the statement on or about July 5, 1995, and finished the statement
on July 8, 1995. The statement was then given to Detective
Jody LUKE, NIH Police Department, during the July 10, 1995
interview of his spouse. ZHENG said his comments at the rear of
the statement are conjecture on his part, and he believes they are
true based upon the events which had occurred (Unattached Exhibit).
ZHENG said he accompanied his wife in the ambulance, and he was
stranded at the hospital without his car which he left at NIH.
After learning that ZOON was coming to the hospital to secure the
samples and was returning to NIH, ZHENG decided to obtain a ride
with ZOON. He said that he left his wife at the hospital to
receive fluids, and rode back to NIH with ZOON. During the ride,
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ZHENG told ZOON of his suspicions that WEINSTEIN may have
contaminated his wife to force her to have an abortion. According
to ZHENG, ZOON apparently did not know what to say (Unattached
Exhibit).
When they arrived at NIH, ZHENG went with ZOON to his office to talk
about his wife's contamination and determine the amount of radioactive
isotope she a have in ested. ZOON indicated that the amount, probably
was betwee
and was well below the danger amount.
According to HENG, he spo e with ZOON for about 20 to 30 minutes, and
again repeated his suspicions concerning WEINSTEIN and WEINSTEIN's desire
for MA to have an abortion. According to ZHENG, ZOON told him during the
conversation that Building 37 had been sealed off due to the incident.
ZHENG said that he didnot return to the building to secure his personal
items. At about 11:30 p.m., ZOON drove ZHENG to the NIH parking lot
where he had left his car and ZHENG then returned to Holy Cross Hospital.
ZHENG said he got lost returning to Holy Cross Hospital and arrived at
the hospital at about 12:00 or 12:30 a.m. (Unattached Exhibit).
According to ZHENG, about three weeks prior to this incident, he had told
WEINSTEIN that his wife was pregnant and WEINSTEIN began making inquiries
to see if she could continue their research. ZHENG said that WEINSTEIN
was trying to convince them to have an abortion due to the possible
damage already done to the child because of exposure to P-32/P-33. ZHENG
said that WEINSTEIN referred them to an American doctor, but they told
WEINSTEIN that they preferred to deal with a Chinese doctor (Unattached
Exhibit).
ZHENG said he had first told WEINSTEIN over the telephone that his wife
was pregnant, the response was a long period of silence. ZHENG expected
some sort of congratulatory gesture which normally comes with such an
announcement. ZHENG stated when he and MA initially learned she was
pregnant, they discussed having an abortion, but both immediately agreed
that they should have the child due to her advancing age. During the
next week, WEINSTEIN brought up the subject of abortion on several
occasions. In order to appease WEINSTEIN, ZHENG told him they were
scared to have an abortion in the United States. ZHENG cited recent
abortion clinic demonstrations, the violence at clinics and the recent
rejection of Dr. Henry FOSTER's nomination for Surgeon General
(Unattached Exhibit).
ZHENG said that he finds it very difficult to make any allegations
against WEINSTEIN because WEINSTEIN was their sponsor in the United
States. ZHENG noted that he first meet WEINSTEIN in October 1993, during
an International Conference in Beijing, China, after WEINSTEIN give a
lecture (Unattached Exhibit).
In spite of his assistance, ZHENG believes WEINSTEIN is responsible for
his wife's contamination. ZHENG related that his wife could not continue
her work with radioactive isotopes during her pregnancy. When learning
of her pregnancy, WEINSTEIN immediately sought to have her obtain an
abortion. When MA refused, ZHENG believes WEINSTEIN contaminated her in
order to force her to have the desired abortion. ZHENG noted that other
reasons for this belief are listed in his furnished written statement
(Unattached Exhibit).
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ZHENG states the following in his 2.206 petition:
6. On April 12, 1995, we learned that Maryann was pregnant. We were
very excited about having a baby, and we called and wrote our families in
China immediately to tell them the good news (Exhibit 5, p. 64).
7. At various times during our employment, Dr. Weinstein advised Maryann
and me that our experiments were so important that he did not want
anything to hold them up. For this reason, we were very nervous about
notifying him that Maryann was pregnant. However, on June 9, 1995,
Dr. Weinstein noticed that Maryann was walking with one hand supporting
her back and asked her if anything was wrong. We told him that we had
made an appointment with a doctor. On June 11, 1995, Dr. Weinstein
called us at home and asked whether Maryann had seen the doctor. I told
him that Maryann was pregnant. Dr. Weinstein sounded unhappy to hear the
news and responded that he wanted to meet us that afternoon. I attended
the meeting without Maryann because she was not feeling well at the time
(Exhibit 5, pp. 64 and 65).
8. During that meeting Dr. Weinstein tried to persuade me that we should
abort the pregnancy. I was very alarmed by Dr. Weinstein's comments and
offered him various explanations as to why we would-not do so. At first
I told Dr. Weinstein that I felt that it was dangerous to have an
abortion in this country due to attacks on abortion clinics. I also told
him that many of the doctors who performed abortions in this country were
not competent. Finally, I told him that we were happy to have the baby.
Dr. Weinstein would not allow the conversation to drop, and followed me
to the elevator to tell me that we had better consult with Dr. Tim Myers,
another colleague from our lab, who had just had a baby to find out how
much trouble it would be (Exhibit 5, p. 65).
9. From that time on, Dr. Weinstein inquired about Maryann 's schedule
almost every day and monitored our activities (Exhibit 5, p. 65).
10. On June 16, 1995, Dr. Weinstein asked us to discuss our experiments
with him over the weekend. On June 18, 1995, we met with him as
requested. However, rather than talking in any detail about our work,
Dr. Weinstein pressed us about the pregnancy. He stated that our project
is so important that he did not want anything to hold it up, implying
that Maryann's pregnancy would interfere with our work. Maryann
responded that her pregnancy would not interfere with the work and that
she would only need six weeks of leave after She further advised him that
her parents baby after she returned to work (Exhibit 5. pp. 65 and 66).
11. Dr. Weinstein appeared unhappy and tried to convince us that since
our experiments had involved radiation, the baby we expected would not be
safe. We advised him that we had already consulted with the obstetrician
about this concern and that since the radioactive material was of low
dosage and Maryann was well protected, there would be no harm to the
baby. Dr. Weinstein responded that if this were so, she should continue
with the experiments involving radioactive materials. We then advised
him that Maryann had stopped handling the radioactive isotopes several
months earlier when she first learnei of her pregnancy and that I had
handled most of the radioactive isotopes involved in our experiments.
(Since Maryann and I worked on the same project, we were able to allocate
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our responsibilities to minimize Maryann's contact with the radioactive
materials.) Dr. Weinstein disagreed with this approach. I then advised
him that there were regulations in the Radiation Safety Branch ("RSB")
which required that pregnant women be protected from radiation exposure
as much as possible. Dr. Weinstein denied knowing about any such
regulation (Exhibit 5, pp. 66 and 67).
12. Dr. Weinstein then stated that I was incorrect in my belief that
having an abortion was not safe in the United States. He argued that he
knew many pregnant women died during delivery, but that he had never
heard of anyone dying in an abortion clinic. His remarks were highly
offensive to me and I told him that it was our right to have our baby. I
further told him that if he, Dr. Weinstein, was still not happy that we
were keeping the baby, he could find candidates to replace us and that we
would transfer to another laboratory (Exhibit 5, p. 67).
13. On June 23, 1995, Dr. Weinstein gave us a telefax from the RSB in
response to his inquiry about whether pregnant women should be protected
from radiation. The fax listed the date and time at which it was sent to
him as 6/19/95 at 15:03. The document included a declaration form,
which, if filled out, would have given Maryann heightened protection from
radiation during her pregnancy. Pursuant to the declaration procedure, a
0.5 rem limit is applied to every pregnant woman. Dr. Weinstein insisted
that if she filled out the declaration form, it might cause trouble for
the lab. By these and other remarks, Dr. Weinstein pressured Maryann not
to submit a Declaration of Pregnancy to RSB at that time. We had not yet
reached a final determination as to this issue at the time Maryann
learned of her contamination (Exhibit 5, p. 67).
27. On the night of June 29, 1995, I told Mr. Zoon about our prior
conversations with Dr. Weinstein in which he tried to pressure Maryann
and I to abort her pregnancy. Mr. Zoon told me that we were not to
return to the laboratory while this matter was being investigated. I
notified Dr. Weinstein of this direction on the night of June 29,1995,
when he visited Maryann in the hospital. That weekend, however,
Dr. Weinstein called us repeatedly at home and told us that our
experimental records needed to be "improved." He tried to make us return
to the lab even though we had been directed by Mr. Zoon not to do so
(Exhibit 5, p. 71).
28. We later learned that Dr. Weinstein had told a number of people,
including another senior investigator, Dr. William Boner, that we already
had a child in China -- which is untrue and that under the China
one-child policy it was necessary that we abort the baby. He suggested
that we had contaminated ourselves to abort the pregnancy. This
suggestion is outrageous and has been extremely damaging to our
professional reputation (Exhibit 5, pp. 71 and 72).
29. On June 30, 1995, I took Maryann to the RSB for a whole body scan.
While Maryann and I were waiting in the Occupational Medical Service for
an interview with an NIH detective, Dr. Weinstein appeared and insisted
that she had to see her Ob/Gyn immediately. He again stressed that the
"baby must be worried." He offered to call Maryann's doctor several
times, however, we again declined his offers (Exhibit 5, p. 72).
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MA said the following to the NIH/PD:

On the way back to the office Ms. Ma started to tell me about why she
thought Dr. Weinstein did this to her. She stated that Dr. Weinstein was
mad because she was pregnant. She stated that she could not work with
radiation therefore it would delay some of the work. She advised that
Dr. Weinstein was trying to get a paper published and also had applied
for a patent. Ms. Ma and Mr. Zheng advised me that it was Dr. Weinstein
that brought up the abortion. She also advised me that while she was at
the hospital, Dr. Weinstein was seen in the lab around 10:00 p.m. the
night of the incident. I asked her how did she know this. Ms. Ma
advised that a co-worker Dr. Yi Fan called her at home and told her.
Ms. Ma advised that Dr. Fan told her that Dr. Weinstein was working in
the lab with gloves and a lab coat on. I asked Ms. Ma if this is
unusual. She stated yes. I asked Ms. Ma how could I get in touch with
Dr. Fan. She gave me his home number
r
1 advised Ms. Ma that as
soon as she felt well enough I needed
to ome to the office so that I
could get more information. Ms. Ma and Mr. Zheng was then dropped off at
their car to go home (Exhibit 3, p. 6).
On Friday I was contacted by Ms. Ma. She advised me that she wanted to
come in and talk to me. Ms. Ma advised me that she would come to the
office at 3:30 p.m. At 3:40 p.m. Ms. Ma arrived at the office for the
interview. I asked Ms. Ma to tell me what she thought happen to her.
Ms. Ma advised asked Ms. Ma advised that about four week ago they told
Dr. Weinstein that she was pregnant. Ms. Ma stated that Dr. Weinstein
talked to her husband the following week about getting an abortion. She
stated that at first her husband did not tell her about the conversation
about the abortion. Ms. Ma stated that the following weekend
Dr. Weinstein called them to come into the lab. She stated while they
were working Dr. Weinstein asked them if they had made a decision.
Ms. Ma stated that she asked about what decision. She stated that is
when her husband told her that Dr. Weinstein wanted her to get an
abortion. Ms. Ma advised that when Dr. Weinstein brought up the subject
of an abortion, her husband got mad. She advised that he told
Dr. Weinstein that if he thought the baby was going to affect the
experiments that maybe they should move to another lab and work for
another supervisor. Ms. Ma stated that Dr. Weinstein stated no that was
not necessary that you must have misunderstood me. Ms. Ma advised me
that she thinks Dr. Weinstein does not want her to have the baby because
it will affect her work. Ms. Ma stated that on the Sunday before she was
found to be hot Dr. Weinstein called them into the lab. She stated that
Dr. Weinstein wanted her and her husband to show him (Dr. Weinstein)
everything about the experiment. Ms. Ma stated that at around 3:00 p.m.
her husband told Dr. Weinstein that they had to get something to eat.
Ms. Ma advised that they invited Dr. Weinstein to-the Chinese restaurant
to eat with them. Ms. Ma stated that they each brought home some left
overs. She advised that she brought home some shrimp and Dr. Weinstein
brought home some fish. I asked Ms. Ma to tell me what food did she bring
to work on each day. Ms. Ma advised that on Monday June 26, 1995 she
brought three containers of food to work. I asked Ms. Ma to describe the
containers and contents. Ms. Ma stated she had a small square plastic
container with the left over shrimp. In two larger round plastic
containers she had some rice, vegetables and chicken. I asked Ms. Ma if
she had the containers in any bag. She stated that the small square
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container was in a brown paper bag. Ms. Ma advised that at lunch time she
ate the shrimp. Her husband ate the chicken. Ms. Ma stated that around
4:30 p.m. she ate some more shrimp. She advised that she did not
remember if she ate them all. She advised that her husband may have
eaten some of the shrimp. I asked Ms. Ma if they ate all the food
brought in on Monday. She stated yes. I asked her what did she do with
the containers. Ms. Ma advised that they were brought home and washed
for the next day (Exhibit 3, pp. 6 and 7).
MA said the following to 01, the FBI, and NIH/PD:
MA said she was aware of the typed statement furnished by ZHENG to the
NIH Police and she helped ZHENG prepare the document. MA examined a
xerox copy of instant document and stated it was true and correct to the
best of her knowledge (Unattached Exhibit).
According to MA, ZHENG told her that he had voiced his suspicions of
WEINSTEIN to ZOON while they were returning to NIH in ZOON's car. MA
said after she first learned she was pregnant, she and ZHENG discussed
having an abortion due to the problems it caused. After discussing it
fully, both mutually agreed that they wanted the child because of her
advancing years. According to MA, this may be the last time she could
have a child and they both wanted a child. In recalling the incident,
WEINSTEIN was the only person'who continually brought up the topic of her
having an abortion. During the conversation, MA said that she does not
have any children at the present time; she had two abortions while in
school in China, and she does not know the sex of the child she is
carrying. Both she and ZHENG want this child and hope that everything
turns out well (Unattached Exhibit).
MA said that ZHENG had initially planned to return to the conference room
to get some food for her to eat as it had been sometime since she had
eaten. After ZOON told him that the building had been sealed he just
returned to the hospital. MA related that ZHENG arrived at the hospital
about midnight having gotten lost during the return trip (Unattached
Exhibit).
MA related that WEINSTEIN still insisted that she see a doctor to be
examined even though ZHENG assured her that the contamination had not
been dangerous to their unborn child. She related that she feels that
the Emergency Room doctors were pushing for her to leave the hospital
quickly after they talked to WEINSTEIN who played down the incident
(Unattached Exhibit).
MA states the following in her 2.206 petition:
6. On April 12, 1995, I learned that I was pregnant. Bill and I were
very excited about having a baby, and I called and wrote our families in
China immediately to tell them the good news (Exhibit 5, p. 45).
7. At various times during our employment, Dr. Weinstein advised Bill
and me that our experiments were so important that he would not like
anything to hold them up. For this reason, we were very nervous about
informing him of my on June 9, 1995, Dr. Weinstein noticed that
pregnancy. However, I was walking with one hand supporting my back and
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asked if anything was wrong. We told him that we had made an appointment
with a doctor. On June 11, 1995, Dr. Weinstein called us in to see him
and asked whether I had seen the doctor. Bill told him that I was
pregnant. Dr. Weinstein responded that he wanted to meet us that
afternoon. Bill attended the meeting without me (Exhibit 5, p. 45).
8. That evening Bill recounted to me that Dr. Weinstein had tried to
persuade him to abort the pregnancy. Bill also told me that he advised
Dr. Weinstein that he felt that it was dangerous to have an abortion in
this country due to attacks on abortion clinics; that many of the doctors
who performed abortions in this country were not competent; and that we
were happy to have the baby. Bill told me that Dr. Weinstein would not
allow the conversation to drop, and followed him to the elevator to tell
him that we should consult with Dr. Tim Myers, another colleague from our
lab who had just had a baby, to find out how much trouble it would be to
have a baby (Exhibit 5, p. 46).
9. From that time on, Dr. Weinstein inquired about my schedule almost
everyday and monitored my activities. On June 12, 1995, he asked me if I
was okay. I responded that I was pregnant. After a pause, he
congratulated me. I thanked him and told him that we were happy to have
the baby (Exhibit 5, p. 47).
10. On June 16, 1995, Dr. Weinstein asked us to discuss our experiments
with him over the weekend. On June 18, 1995, we met with him as
requested, however, rather than talking in any detail about our work t
Dr. Weinstein pressed us about the pregnancy. He stated that our project
is so important that he did not want anything, like my pregnancy, to hold
it up. I told him that my pregnancy would not interfere with my work and
that I would only need six weeks of leave after the birth of the baby. I
further advised him that my parents would take care of the baby after I
returned to work and assured him that I would do my best with the
experiments (Exhibit 5, pp. 46 and 47).
11. Dr. Weinstein appeared unhappy and tried to convince us that since
our experiments had involved radiation, the baby we expected would not be
safe. We advised him that we had already consulted with the obstetrician
about this concern and that since the radioactive material was of low
dosage and I was well protected, there would be no harm to the baby.
Dr. Weinstein responded that if this-were so, I should then continue with
the experiments involving radioactive materials. We then advised him
that I had stopped handling the radioactive isotopes several months
earlier when I first learned of my pregnancy and that Bill handled most
of the radioactive isotopes used in our experiments. (Since Bill and I
worked on the same project, we were able to allocate our responsibilities
to minimize my contact with the radioactive materials.) Dr. Weinstein
disagreed with this approach. Bill then advised him that there were
regulations in the RSB which required that pregnant women be protected
from radiation exposure as much as possible. Dr. Weinstein responded
that he did not know about any such regulation (Exhibit 5, p. 47).
12. Dr. Weinstein then stated that Bill was incorrect in his belief that
having an abortion was not safe. He stated that he knew many pregnant
women died during delivery, but that he had never heard of anyone dying
in an abortion clinic. Bill became angered by his remarks and stated
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that it was our right to have our baby and that if he, Dr. Weinstein, was
still not happy that we were keeping the baby, he could go find
candidates to replace us and that we would transfer to another laboratory
(Exhibit 5, pp. 47 and 48).
13. On June 23, 1995, Dr. Weinstein gave us a telefax from the RSB in
response to his inquiry about whether pregnant women should be protected
from radiation. The fax listed the date and time at which it was sent to
Dr. Weinstein as 6/19/95 at 15:03. The document included a declaration
form, which, if filled out, would have given me heightened protection
from radiation during my pregnancy. Pursuant to the declaration
procedure, a 0.5 rem limit is applied to every pregnant woman.
Dr. Weinstein insisted that if I filled out the declaration form, it
might cause trouble for the lab. By these and other remarks,
Dr. Weinstein pressured me not to submit a Declaration of Pregnancy to
RSB at that time. At. the time we learned of my contamination, my husband
and I had not yet reached a final determination as to this issue
(Exhibit 5. p. 48).
14. Beginning at 9:00 a.m. Sunday June 25, 1995, we met with
Dr. Weinstein to discuss our experiments. The meeting was long and
unpleasant and at approximately 3:00 p.m. we suggested that we would
treat Dr. Weinstein to a Chinese food dinner at a local restaurant. We
had leftovers from the meal, including fish and shrimp, which I brought
for lunch the following week (Exhibit 5, p. 48).
15. At about 6:00 p.m. on June 28, 1995, 1 ate my Chinese food
leftovers, which I had stored in the conference room public refrigerator.
That night I experienced sharp pains in my liver area (Exhibit 5, p. 48).
30. On the night of June 29, 1995, Mr. Zoon told Bill that we were not
to return to the laboratory while this matter was being investigated.
Bill notified Dr. Weinstein of this direction on the morning of June 30,
1995. However that weekend, Dr. Weinstein called us at home repeatedly
and that our experimental records needed to be "improved." He tried to
make us return to the lab even though we had been directed by Mr. Zoon
not to do so (Exhibit 5, pp. 52 and 53).,
31. We later learned that Dr. Weinstein had told a number of people,
including another senior investigator, Dr. William Boner, that we already
had a child in China -- which is untrue -and that under the China one
child policy it was necessary that we abort the baby. He suggested that
we had contaminated ourselves to abort the pregnancy. We also learned
that Dr. Weinstein has suggested to others that Bill contaminated me
because he learned that our expected baby is female and wanted me to
abort the pregnancy. These suggestions are outrageous and have been
extremely damaging to our professional reputations and careers
(Exhibit 5, p. 53).
ZOON said the following to the NIH/PD:
[ NIH/PD Detective] . . . talking to Dr. Zoon I asked him if this could
have been an accident. He stated that it could have been but was it
highly unlikely. Dr. Zoon stated that the victim did not eat in the lab.
He it also advised that the location where the workers keep their food is
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not in the lab. I asked Dr. Zoon if the radiation could have entered her
body some other way. He stated that they did urine and blood tests and
found that the radiation was internal. Dr. Zoon stated that this can
only occur by ingesting or injecting the radiation into the body. I
asked Dr. Zoon if he had any conversation with the victim or her husband.
He stated that he gave Mr. Zheng, the husband, a ride back to NIH from
the hospital. I asked Dr. Zoon what if anything did Mr. Zheng say.
Dr. Zoon stated that Mr. Zheng was upset with what happened to his wife.
Dr. Zoon also advised that Mr. Zheng had stated that they had thought
about having an abortion. Dr. Zoon stated that Mr. Zheng provided this
information without being asked. I asked Dr. Zoon if Mr. Zheng said
anything else. Dr. Zoon advised no (Exhibit 3, p. 1).
ZOON said the following in his written statement:
I called the Holy Cross ER and talked to the physician, Dr. Ray White,
attending Dr. Wenli Ma, the investigator involved. We discussed the fact
that she had ingested P-32 and that IV hydration was probably advisable.
Dr. White indicated that IV hydration was already in progress I requested
that all urine be collected for out analysis and that blood specimens be
obtained from Dr Ma. In the meantime, Shawn Googins was contacting REAC
(the Radiation Emergency Assistance Center) in Oak Ridge, TN for
assistance (Exhibit 11, p. 4).
At about 9:00 p.m. I went to Holy Cross to get the specimens and talked
to the investigator and her husband. Dr. Wenling Zheng, in addition to
discussing the situation with Dr. White. I briefly interacted with
Dr. Ma. just to introduce myself. She was smiling and appeared collected
and friendly Dr. Zheng was also very composed and requested a ride back
to the NIH campus to obtain his car which was still parked on campus. We
left Holy Cross to come back to campus at about 9:30 - 9:45 (Exhibit 11,
p. 4).
On the way back to NIH, Dr Zheng asked if he could wait for the counting
results on his wife's urine and blood. I agreed to that and took
Dr Zheng into my office while Shawn Googins prepared and counted the
urine and blood samples for radioactivity. While we were waiting I asked
Dr. Zheng how he discovered his wife's contamination and how he thought
it happened (Exhibit 11, pp. 4 and 5).
Dr Zheng indicated that he is responsible for monitoring the laboratory
each day delegated by Dr. Weinstein, the authorized user. He was
monitoring on Thursday at about 5:00 p.m. and was detecting radiation
with his meter even though he had not used any that day. As he got
closer to his wife, the count rate increased. At first he thought that
the chair used by his wife was contaminated. Upon closer monitoring he
realize that his wife was the source of the counts. This is when he
notified Dr. Weinstein, who then called the emergency response team
(Exhibit 11, p. 5).
Dr. Zheng reflected that he thought food which was in a refrigerator in a
conference room had been intentionally contaminated by someone, resulting
in his wife's condition. I tried to pin down when he thought this could
have occurred. He indicated that they did not begin using the conference
room facility for lunch until Tuesday of that week (i.e., June 27). Then
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he and his wife ate leftovers on Wednesday. The containers for the food
were identical for his wife and him, but separate. This is why he
thought that only one container had been contaminated (Exhibit 11, p. 5).
I had no more questions at that point, but after a short pause Dr. Zheng
volunteered the following which I considered curious (Exhibit 11, p. 5).
the pregnancy was an accident (Exhibit 11, p. 5),
he and his wife were concerned about the pregnancy, in
particular (Exhibit 11, p. 5).
having their baby born in a foreign country. and the effect
on their research fellowship, (Exhibit 11, p. 5).
if they were in China, it would be possible to terminate the
pregnancy (Exhibit 11, p. 5).
however, here in America, they were concerned about the views
on abortion (he specifically mentioned the rejection of the
Surgeon General nominee), and, finally (Exhibit 11, p. 5).
he indicated that Dr Weinstein was "not very happy" with his
wife's pregnancy (Exhibit 11, p. 5).
I then asked how their research was going. Dr Zheng indicated that they
were working on several papers for publication at that time, in his view,
they were doing well with their research (Exhibit 11, p. 5).
About this time (11:00 p.m.) Shawn
counts which we discussed with Dr.
delivering Dr. Zheng to the corner
retrieve his car. I then returned
(Exhibit 11, p. 5).

had the results of the blood and urine
Zheng. I then left Building 21,
by the MLP-6 parking garage to
home, arriving at about 11:20 p.m.

ZOON said the following to 01:
In various documents (a statement to the FBI; a statement to the NIH
Police; in his 2.206 petition to the NRC), ZHENG has asserted as follows:
*

That their (ZHENG and MA) mentor, Dr. John WEINSTEIN had attempted
to have them abort their baby and that he (WEINSTEIN) may have
contaminated his wife to force her to have an abortion. ZHENG
alleges that he told ZOON this on June 29, 1995, and that ZOON told
him that they were not to return to the laboratory while the
incident was being investigated (Exhibit 11, p. 2).

ZOON stated that on the night of June 29, 1995, he drove to Holy Cross
Hospital to pick-up urine and blood samples taken from MA. He said that
ZHENG requested a ride back to NIH and he accommodated him. They left
the hospital at about 9:30 p.m. and on the way back to NIH, ZHENG asked
if he could wait on campus for the counting results of his wife's blood
and urine. ZOON said that he agreed. He does not recall any of the
above alleged conversation taking place on the way back to NIH. He only
recalls the exchange of "general chit-chat." Once back at NIH, ZOON said
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that he did have a discussion with ZHENG about the incident. He said the
conversation took place as the two were sitting at a table in his office
in Building 21. He stated that his recollection of the conversation is
documented on page 2 of the statement he provided to NIH (attached).
ZOON said it is his recollection that ZHENG never made any allegations
against WEINSTEIN relating to either the abortion issue or the
contamination issue until days, or maybe weeks later. ZOON provided a
copy of his contemporaneous notes (attached) that he made during his
June 29th conversation with ZHENG (Exhibit 11, p. 2).
Regarding instructions not to return to his lab, ZOON recalls telling
ZHENG that the contaminated areas had been sealed off for investigators
and he probably would not be able to get back into the area. ZOON said
he does not recall telling ZHENG not to return to the lab until further
notice as described in ZHENG and MA's 2.206 petition which he has had
opportunity to read (Exhibit 11, p. 2).
ZOON said that on June 29th, ZHENG informed him that he and MA received
an NIH "Declaration of Pregnancy" form during the prior week. ZHENG told
ZOON that they had discussed the matter over the weekend and had not made
a decision whether or not to submit it (Exhibit 11, p. 2).
GOOGINS said the following to 01:
GOOGINS said that he recalls ZOON returning to RSB from Holy Cross
Hospital with Wenling ZHENG, the husband of MA. According to GOOGINS,
ZOON and ZHENG had a conversation, for about 30 minutes, mostly about the
contamination incident. GOOGINS stated that ZHENG seemed very calm for
somebody having a pregnant wife who was in the hospital with radiation
contamination. While ZOON was speaking with ZHENG, GOOGINS said that he
would periodically come in and out of the room completing his tasks.
According to GOOGINS, ZHENG was very interested in the level of
contamination that was detected in MA and ZHENG had a keen interest in
the contamination numbers (Exhibit 12, pp. 1 and 2).
During his periodic visits, GOOGINS overheard ZHENG state to ZOON that MA
was aware of the policy regarding pregnant workers, however, MA had not,
at that time, decided to executed the pregnancy documents. He recalls
ZHENG insisting that MA's contamination came from the food in the
refrigerator. He also overheard ZHENG claimed that he and MA did not
drink any fluids from Building 37 except liquids that were brought from
their residence. GOOGINS also overheard ZHENG state that he and MA
normally did not use the refrigerator to store their food. GOOGINS
insisted that during that evening he never overheard ZHENG accuse
WEINSTEIN of the contamination incident. After the conversation was
completed, ZOON then drove ZHENG to ZHENG's car parked outside
Building 37 (Exhibit 12, p. 2).
WEINSTEIN said the following to the NIH/PD:
[NIH/PD Detective] . . . asked Dr. Weinstein if I could talk to him
again. He advised yes. I asked Dr. Weinstein if he could provide me
with any other information. Dr. Weinstein advised that about three or
four week ago Ms. Ma and Mr. Zheng informed him (Weinstein) that Ms. Ma
was pregnant. Dr. Weinstein stated that is when the conversation came up
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about Ms. Ma having an abortion. I asked Dr. Weinstein if they brought
up the subject about having an abortion. He stated not exactly.
Dr. Weinstein stated that just from the way they were talking it sounded
like they wanted to have an abortion. I asked Dr. Weinstein if they
talked about this any other time. He stated no, that the last he heard
they were going to keep the baby and have Ms. Ma's mother come take care
of the baby so Ms. Ma could return to work. I asked Dr. Weinstein if he
could tell more about what happen on Thursday night. He stated that he
asked Ms. Ma if there was any food left and she stated no. He stated
that he asked where the dishes were located. Dr. Weinstein stated that
he was told that they were in the blue bag in the refrigerator. I asked
Dr. Weinstein if he looked for the dishes. He stated yes that he checked
the refrigerator and found the blue bag but did not open the dishes. He
stated that he checked the refrigerator with a Geiger counter and found
the area to be hot. I asked Dr. Weinstein how did he find the cup with
the vial in it. He stated that after everyone was gone he checked the
area with a Geiger counter and found the cup with the vial to be hot.
Dr. Weinstein stated that he then secured the items in the lab. I asked
Dr. Weinstein if he could write me a statement as to what he knows.
Dr. Weinstein asked me if he should seek legal council before he writes
the statement. I advised him that was up to him. Dr. Weinstein also
stated that he was not sure if he should make mention about the
conversation about the abortion, because he did not want to put his
opinion in the statement (Exhibit 3, p. 2).
WEINSTEIN said the following to the FBI and NIH/PD:
WEINSTEIN said that it was ZHENG who came to him a few weeks before
the incident and advised him that MA was pregnant. According to
WEINSTEIN, ZHENG said that they wanted to have an abortion. ZHENG
was concerned about having an abortion in the United States with
the violence which has occurred at abortion clinics. WEINSTEIN
said that ZHENG was concerned with the way some people in the U.S.
feel about abortions. ZHENG told WEINSTEIN that he and MA were
acquainted with another Chinese woman who had gone to a clinic and
had an abortion performed. The abortion which was performed by an
"indian" apparently resulted in serious complications for this
woman. In relating his conversation with ZHENG, WEINSTEIN said
ZHENG said words to the effect that it was not the right time to
have a baby (Unattached Exhibit).
WEINSTEIN was somewhat concerned that they might resort to having
an abortion performed illegally and he was concerned for MA's well
being. He denied fixating on MA having an abortion. WEINSTEIN
said it was he that called Radiation Safety to determine if MA
could safely work with P-33 while being pregnant. WEINSTEIN said
that he was informed that there was no problem with MA using P-33
and requested a "pregnancy declaration" form for MA so that her
condition would be a matter of record at the NIH. While explaining
the purpose of the form to MA and ZHENG, ZHENG suddenly accused him
of wanting MA to have an abortion (Unattached Exhibit).
WEINSTEIN was taken back and he was shocked by the allegation
because it was ZHENG and not he who had brought the subject up.
According to WEINSTEIN, MA made statements to him that she wanted
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this baby and he was supportive of her decision. WEINSTEIN tried
to explain the purpose of the form, but apparently MA and ZHENG
misinterpreted his statements. WEINSTEIN stated that he never made
any attempt to locate a physician or clinic to perform an abortion
for MA, nor did he ever offer to pay for the procedure. He
reiterated that he had no special interest in MA's pregnancy nor
did he desire for MA to have an abortion. WEINSTEIN claimed his
only concern was for her health and safety no matter what they
decided to do (Unattached Exhibit).
After the contamination incident, he does recall strongly
suggesting that MA see her Ob-Gyn to insure that everything was
normal with regard to the baby. He claimed that he was only
concerned with MA's well being. In passing, WEINSTEIN recounted a
second story which involved MA blurting out that "we are not
betraying you, Dr. Yi Fan is. She is-doing work behind your back."
WEINSTEIN did not know what MA was talking about and felt it was
another misinterpretation or misunderstanding on her part
(Unattached Exhibit).
WEINSTEIN said the following in a written declaration dated December 15, 1995:
The only reason that termination of pregnancy came up in my
conversations with Dr. Zheng and/or Dr. Ma was that Dr. Zheng
brought it up on at least two occasions. I have discussed the
content of those conversations with the Federal investigators. At
no time did I attempt "to pressure them to abort the pregnancy" nor
would I think of doing so. The allegations make no sense when
viewed in terms of my history or relations with others I have
mentored (see Exhibits 1-9). As for statements like "the baby
should be worried" and the "baby must be worried" that are
attributed to me in the petition, I do not know what they could
mean. Certainly, I would not speak that way, so there must be some
profound error in understanding. Furthermore, it is ridiculous to
think that I would say their expected baby "would not be safe"
because their experiments had involved radiation, since the only
isotope either of them had been using during the pregnancy, to the
best of my knowledge, was P-33 (Exhibit 21, p. 5).
I obtained the Declaration of Pregnancy form and presented it to
Dr. Zheng and Dr. Ma, explaining that, as far as I understood,
Declaration would require only an interview and a little paperwork. I
encouraged them to make the Declaration; the allegation that I tried to
dissuade them is simply incorrect. I do not know what could be meant in
the petition by the idea that declaring pregnancy would "cause trouble
for the lab." Clearly, it would have required absolutely no changes
since no isotopes that result in a significant fetal dose were being
used, even by Dr. Zheng. I had accepted and respected Dr. Ma's decision
not to use even P-33 when told of it (Exhibit 21, p. 5).
Other Investigative Efforts:
The following individuals were interviewed on the listed dates regarding who
was culpable in the contamination of MA and the 26 people that drank water from
the water cooler. The reports were prepared by 01 or HHS/OIG Special Agents.
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ALAMO, Isaac, dated September 6, 1995 (Exhibit 23).
ANDERSON, N. LEIGH, dated October 4, 1995 (Exhibit 24).
BONNER, William, dated August 8, 1995 (Exhibit 25).
BUCKBERG, Yetta, dated July 17, 1995 (Exhibit 26).
BUOLAMWINI, John, dated September 26, 1995 (Exhibit 27).
CARLSON, Brad, dated September 18, 1995 (Exhibit 28).
CARRIER, France, September 6, 1995 (Exhibit 29).
CASCIARI, Joseph, dated August 3, 1995 (Exhibit 30).
CLARK, Jenny, dated September 18, 1995 (Exhibit 31).
CLARK, Jenny, dated August 23, 1995 (Exhibit 32).
CLARK, Jerome, dated August 2, 1995 (Exhibit 33).
CYSYK, Richard, dated August 8, 1994 (Exhibit 34).
DANIELSON, Todd, dated July 17, 1995 (Exhibit 35).
DONAHUE, Patrick, dated September 20, 1995 (Exhibit 36).
DRISCOLL, John, dated July 17, 1995 (Exhibit 37).
DWYER, James P., dated August 15, 1995 (Exhibit 38).
EKLUND, SHARON. dated August 8, 1995 (Exhibit 39).
ELLMORE, Nelson, dated August 2, 1995 (Exhibit 40).
FORANCE, Albert, dated July 17, 1995 (Exhibit 41).
GILLESPIE, Carol L., dated May 10, 1996 (Exhibit 42).
HAMPTON, LORI, dated September 20, 1995 (Exhibit 43).
HELLMICH, Mark, dated October 18, 1995 (Exhibit 44).
HOLLANDER, Mary Christine, dated September 6, 1995 (Exhibit 45).
HUDSON, LYNN, dated October 18, 1995 (Exhibit 46).
HUDSON, Thomas H, dated October 18, 1995 (Exhibit 47).
IVANOVA, Vessela S., dated August 2, 1995 (Exhibit 48).
JANOFF, Andrew, dated May 10, 1996 (Exhibit 49).
JI, Hongjun, dated March 27, 1996 (Exhibit 50).
JOHNSON, Roslyn, dated August 3, 1995 (Exhibit 51).
KAO. Vivian, dated August 24, 1995 (Exhibit 52).
KAUR, Gurmeet, dated August 23, 1995 (Exhibit 53).
KOHLHAGEN, Glenda, dated September 13, 1995 (Exhibit 54).
KOHN, Kurt, dated July 17, 1995 (Exhibit 55).
KOMIRYA, Akira, dated February 28, 1996 (Exhibit 56).
LI, GUANG. dated July 25. 1995 (Exhibit 57).
LICHTI. Ulricke, dated August 3, 1995 (Exhibit 58).
LOSIEWICZ, Michael, dated September 6, 1995 (Exhibit 59).
MAYS, Thomas, dated August 29 & September 13, 1995 (Exhibit 60).
MAZUMDER, Abhijit "Ron", dated September 13, 1995 (Exhibit 61).

MURTY, Lalita, dated August 24, 1995 (Exhibit 62).
MYERS, Timothy, dated July 17, 1995 (Exhibit 63).
ORR, Ann, dated August 8, 1995 (Exhibit 64).
PERRY, Charles, dated July 26, 1995 (Exhibit 65).
POMMIER, Yves, dated July 17. 1995 (Exhibit 66).
PONDARIE, Corinne, dated October 24, 1995 (Exhibit 67).
RANDAZZO, Paul, dated September 19, 1995 (Exhibit 68).
SAINZ. Edwardo, dated October 18, 1995 (Exhibit 69).
SHARER, John Daniel, dated September 6, 1995 (Exhibit 70).
SONTONI-RUGUI, Eric, dated August 2, 1995 (Exhibit 71).
STRAUSS, Philip, dated October 26, 1995 (Exhibit 72).
STURCH, Stacey, dated September 6, 1995 (Exhibit 73).
TODD, Donna. dated July 27, 1995 (Exhibit 74).
TYLER, Madie, dated July 25, 1995 (Exhibit 75).
TYLER, Madie, dated August 3, 1995 (Exhibit 76).
WALTHAM, Mark, dated July 26, 1995 (Exhibit 77).
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WANG, Xutong, dated August 2, 1995 (Exhibit 78).
WELANETZ, Patricia, dated March 27, 1996 (Exhibit 79).
WOITACHI, Joseph, dated August 2, 1995 (Exhibit 80).
WORLAND, Peter, dated October 16, 1995 (Exhibit 81).
ZHENG, Wenling & Wenli MA, dated July 20, 1995 (Exhibit 82).
ZHENG, Wenling & Wenli MA, dated July 21-24, 1995 (Exhibit 83).
The following additional individuals were interviewed on the dates noted
regarding who was culpable in the contamination of MA and the 26 people that
drank water from the water cooler. The reports were prepared by FBI Special
Agents and FBI policy precludes the release of their investigative reports.
BATTEY, James, dated August 7, 1995, (Unattached Exhibit).
BUNOW, Barry J., dated December 14, 1995 (Unattached Exhibit).
CALLAHAN, LAWRENCE N., dated February 6, 1996 (Unattached Exhibit).
EKLUND, Sharon, dated August 8, 1995 (Unattached Exhibit).
GAO. Wen Yi, dated February 14, 1995 (Unattached Exhibit).
GILLESPIE, Carol L., dated April 25, 1995 (Unattached Exhibit).
GOOGINS, SHAWN, dated July 20, 1995 (Unattached.Exhibit).
RABINOVITZ, Marco, dated July 24, 1995 (Unattached Exhibit).
On October 5, 1995, the 01 and the FBI obtained research notebooks, computer
files and computers that were used by MA and ZHENG at NIH7 The notebooks,
computers files and computers were reviewed for possible evidence; however,
this effort met with negative results regarding who was culpable in the
contamination incidents (Unattached Exhibit).
On January 30, 1996, 01 sought assistance from the U.S. State Department,
Office of Inspector General, Office of Investigations regarding the
contamination incidents at NIH (Exhibit 84). OIG investigators forwarded a
request to Guangzhou, China seeking assistance in this contamination
investigation (Exhibit 85). On May 10, 1996, OIG investigators advised that
officials at the Guangzhou, China consulate were unable to conduct an
investigation (Exhibit 86).
The FBI Laboratory examined the paper bag, coffee cup and centrifuge tube for
fingerprints and palm prints. The report states that only latent fingerprints
and a latent impression were detected on the coffee cup. The paper bag and
centrifuge tube did not contain any fingerprints. The fingerprints were
compared to the fingerprints of WEINSTEIN, ZHENG, MA, and preliminary suspects
who were later eliminated. No identifications were effected (Unattached
Exhibits).
On September 6, 1995, the FBI office in London, England requested Scotland Yard
at Leicestershire Constabulary (LC) London, England conduct an investigation
regarding Dr. Ian EPERON. According to ZHENG and MA, they discovered a new
scientific procedure and they alleged that WEINSTEIN wanted to claim credit for
their discovery and patent it without acknowledging their efforts on the
project. ZHENG and MA claimed their names should have been listed on
'Restriction Display (RD-PCR) of Differentially Expressed mRNAS" document which
was forwarded to EPERON. ZHENG and MA said they conducted the research on the
project at NIH under the supervision of WEINSTEIN. They both claimed their
names were eliminated from the document by WEINSTEIN when WEINSTEIN submitted
the document to EPERON. The document was faxed to EPERON by WEINSTEIN in an
effort to have the document published. Investigation by LC disclosed that
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ZHENG and MA's names were listed on the document that was faxed to EPERON by
WEINSTEIN. Further investigation at the NIH, Office of Technology Transfer
confirmed that the scientific procedure developed was not a major scientific
discovery. In addition, records disclosed that WEINSTEIN made inquiries about
the patent on this project prior to MA and ZHENG even arriving at NIH
(Unattached Exhibit).
Review of Polygraph Examinations
MA, ZHENG and WEINSTEIN were administered polygraph examinations. The
polygraph reports related to these examinations are being retained in the files
of the FBI and the Montgomery County Police Department, MD.
Agent's Analysis
*

*

MA and ZHENG stated that WEINSTEIN was overly concerned that MA's pregnancy
would interfere with their research. According to MA and ZHENG, any delay in
research would certainly effect the deadlines that WEINSTEIN was trying to
meet. They also alleged that WEINSTEIN was under pressure to produce results
at NIH or face the possibility of losing funding for his research. WEINSTEIN
denied he supervised any major project at NIH which had to be completed by a
specific date. The investigation confirmed WEINSTEIN was and is highly rated
by his superiors, his position was not in jeopardy and he was under no pressure
to produce results to secure continued funding for his research (Exhibits 5,
55, and Unattached Exhibit).
MA and ZHENG stated in their petitions that WEINSTEIN interfered with MA's
formal declaration of pregnancy to the NIH. (By formally declaring her
pregnancy, MA could have been restricted in the use of radioactive material.)
This allegation is not consistent with the facts. Both ZHENG and MA received
training regarding their option to declare her pregnancy during their November
1994 Radiation Safety in the Laboratory training course. According to the
training documents, it is the responsibility of the woman to declare her
pregnancy (Exhibits 5, 11).
Further, WEINSTEIN denied interfering with MA declaring her pregnancy.
WEINSTEIN said that after learning of MA's pregnancy he called the NIH
Radiation Safety Branch to determine if MA could safely work with P-33. He was
informed that there was no problem with her working with the isotope. He also
requested a pregnancy declaration form for MA so that her condition would be a
matter of record at the NIH. The form was faxed to building 37. In fact,
according to ZOON, ZHENG acknowledged to ZOON and GOOGINS that he and MA had
received the declaration form. ZHENG then told ZOON that they had discussed
the matter and had not made a decision whether or not to submit the form
(Exhibits 5, 11, 12 and Unattached Exhibit).
According to WEINSTEIN, while explaining the purpose of the form to MA and
ZHENG, ZHENG accused WEINSTEIN of wanting MA to have an abortion. WEINSTEIN
was shocked by the allegation because it was ZHENG who originally had brought
up the subject of abortion. According to WEINSTEIN, MA made statements to him
that she wanted the baby and WEINSTEIN advised that he was supportive of her
decision. WEINSTEIN advised he tried to explain the purpose of the pregnancy
declaration form, but apparently they misinterpreted his statements. WEINSTEIN
stated that he never made any attempt to locate a physician or clinic to
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perform an abortion for MA nor did he ever offer to pay for the procedure. He
reiterated that he had no special interest in MA's pregnancy or a desire for
her to have an abortion. He advised his only concern was for her health and
safety no matter what they decided to do. WEINSTEIN's statements regarding
MA's pregnancy appear to be consistent with other statements made by former
employees who submitted letters in support of WEINSTEIN (Exhibit 21 and
Unattached Exhibit).
MA and ZHENG stated that while working at NIH, they had discovered a new
scientific procedure. They alleged that WEINSTEIN wanted to claim credit for
their discovery and patent it without acknowledging their efforts. They
claimed that WEINSTEIN had removed their names from a research paper and placed
his own name on the document. According to MA and ZHENG, WEINSTEIN attempted
to have the paper published without their names on the document. WEINSTEIN
acknowledged that MA and ZHENG had devised a new protocol for a scientific
procedure but stated that its significance in the scientific community was only
moderate. According to WEINSTEIN, the prospects for patenting the procedure
and any significant financial benefit from it were minimal. WEINSTEIN also
denied removing their names from a research'paper which had been submitted for
publication. According to WEINSTEIN, it was MA and ZHENG who were pressuring
him to review the paper and submit it for publication. Investigation
determined that the research paper submitted to a scientific publication did
bear MA and ZHENG's names followed by WEINSTEIN's which is customary in the
scientific community. Investigation at the NIH Office of Technology Transfer
confirmed that the procedure MA and ZHENG had been working on was not a major
scientific discovery. WEINSTEIN originally inquired about the patent
application for the concept prior to MA's and ZHENG's arrival in the United
States (Exhibit 5 and Unattached Exhibit).
MA and ZHENG stated in their petitions that WEINSTEIN interfered with MA's
treatment at the hospital. This allegation is not consistent with the facts.
WHITE, the attending physician at Holy Cross Hospital, stated that WEINSTEIN
did not interfere with treatment. WHITE stated that he was the physician in
charge of MA and that he had the option to follow any recommendation. For
example, WHITE decided not to follow the recommended treatment proposed by the
Oak Ridge Institute for Science and Education (ORISE) Radiation Emergency
Assistance Center/Training Site (REAC/TS) because MA was pregnant. According
to WHITE, WEINSTEIN suggested that each of MA's urine samples be kept in
separate containers. This suggestion was not followed by WHITE. ZOON
made yet another suggestion for urine collection which also was not followed by
WHITE (Exhibit 5 and Unattached Exhibit).
MA and ZHENG stated that WEINSTEIN contacted them numerous times in person and
by telephone in an effort to convince them to terminate MA's pregnancy. This
contact allegedly occurred before and after the discovery of the MA's P-32
contamination. MA and ZHENG stated that WEINSTEIN had placed the P-32 in
leftover Chinese food which MA had brought with her from their residence. The
food was stored in a small refrigerator located in the conference room. MA and
ZHENG asserted that the radiation contamination was WEINSTEIN's attempt to
cause MA to have a spontaneous abortion. WEINSTEIN denied contaminating MA's
food (Unattached Exhibits).
It was determined that WEINSTEIN is a highly regarded, nationally recognized
researcher with many publications and credits for scientific discoveries over a
twenty year career. His financial situation failed to reveal any negative
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information and he earns a substantial salary. WEINSTEIN is highly rated by
his supervisors and was not under pressure to produce results (Exhibit 55 and
Unattached Exhibit).
WEINSTEIN, who was instrumental in bringing both MA and ZHENG to the United
States, was initially concerned about furnishing information about MA and ZHENG
to the NIH/PD detective. WEINSTEIN advised that he wanted to consult with his
attorney before providing any information. WEINSTEIN was not interviewed until
July 26, 1995, and then in the presence of his attorney (Exhibit 3 and
Unattached Exhibit).
During several interviews with investigators, WEINSTEIN, as stated above,
denied any involvement in the contamination. He also denied any desire to have
MA terminate her pregnancy (Unattached Exhibit).
Based on the allegations made by MA and ZHENG, initial investigation was
focused on WEINSTEIN; however, the investigation failed to corroborate their
statements against WEINSTEIN. As the investigation progressed, the following
questions regarding ZHENG's candor surfaced.
Investigation determined that for several months prior to the incident, ZHENG
and MA did not use P-32, but on occasion did use P-33 to complete their
experiments. In fact, according to their research notebooks and statements,
neither MA nor ZHENG had conducted an experiment involving radiation in several
days. ZHENG claimed that he conducted a daily radiation survey regardless of
whether he used any radioactive materials. Although it is standard operating
procedure to conduct a survey following the use of radioactive material, there
is no requirement to conduct a radiation survey if radiation had not been used
in the experiment. ZOON, RSO, advised the use of that particular meter is not
the recommended method for conducting a radiation survey because it is not
sensitive enough to detect many of the low level radioactive isotopes used at
NIH. Therefore, ZOON considers it suspicious that ZHENG was using that meter
to conduct a radiation survey in the laboratory and not one of the other more
effective devices. He also questioned why ZHENG was surveying MA so closely if
they had not used radiation in several days (Exhibit 11 and Unattached
Exhibits).
During the investigation, ZHENG advised that after he discovered that MA was
contaminated, he attempted to locate WEINSTEIN. When he didn't find him, he
contacted the emergency services department via telephone, and he reported that
his wife was contaminated with P-32. This report was done by ZHENG within
minutes of the discovery and before he alerted anyone else in the laboratory.
EMBREY, the emergency services person receiving the telephone call,
specifically recalls that ZHENG stated that his wife had injected or ingested
P-32. POOLE, another firefighter, confirmed EMBREY's recollection. The survey
meter used by ZHENG only reflects that radiation is present. It would not
reflect that MA was contaminated with a specific radioactive isotope. This is
even more puzzling because MA and ZHENG routinely utilized P-33 not P-32
(Exhibits 4, 5, 9, 10).
ZHENG and MA obtained legal counsel in August 1995 and they are no longer
speaking directly with investigators. 01 and the FBI requested a response from
ZHENG, through his lawyer, about how he knew the contamination was P-32 rather
than P-33 and how he knew MA was internally contaminated rather than externally
contaminated. No response was ever received.
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ZHENG's candor regarding his abortion allegation is also in question.
WEINSTEIN reported that he had a conversation with ZHENG prior to the incident
and WEINSTEIN was told they were considering an abortion. WEINSTEIN reported
this conversation to Kurt KOHN, his supervisor, prior to the contamination
incident. ZHENG also told ZOON and the NIH Detective that he and MA were
considering an abortion. In his interview with 01 and the FBI, ZHENG said that
abortion was briefly discussed with MA and the abortion was dismissed as an
alternative. In their 2.206 petition, they both state they were very excited
about having a baby and they called and wrote their families; however, they
failed to mention that they were considering an abortion (Exhibits 3, 5, 11,
55, and Unattached Exhibits).
ZHENG has stated that WEINSTEIN brought up the subject of abortion many times
over the course of several weeks before and after the incident. This
contention was not substantiated by the investigation.
*

Investigation by the NIH Radiation Safety Branch determined that physical
evidence discovered at the researchers' residence on June 30 was contaminated
with radiation. This would indicate, as the AIT report concluded, that the
contamination occurred prior to June 29, 1996. ZHENG stated he surveyed at the
end of each research day. If so, he would have discovered the radiation prior
to June 29. ZHENG's statement regarding his surveys is inconsistent with the
findings of the investigation (Exhibit 2 and Unattached Exhibit).
The investigation shows ZHENG did not report to law enforcement officials that
he suspected WEINSTEIN of contaminating his wife until several days after the
incident. ZHENG claimed that he told ZOON, the RSO, on the ride back from the
hospital and at the Radiation Safety Branch building that he suspected
WEINSTEIN of contaminating his wife; however, ZOON does not recall the
conversation ever taking place (Exhibits 3, 11).
Additionally, ZHENG claimed that it was difficult working for WEINSTEIN;
however, current staff and former staff members dispute this allegation. In
fact, numerous former employees submitted letters stating WEINSTEIN was an
excellent supervisor (Exhibit 21).
Conclusion
The evidence developed during the investigation did not identify the
individual(s) responsible for the contamination incidents.
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SUPPLEMENTAL INFORMATION
On October 24, 1996, results of this investigation, including information
regarding ZHENG, were presented by the FBI to United States Attorney's Office
for the District of Maryland. The cognizant Assistant United States Attorney
advised that due to the lack of physical evidence and any corroborating
statements concerning ZHENG's involvement, he would decline prosecution of this
case (Unattached Exhibit).
ZHENG, MA, and WEINSTEIN are still employed at NIH. ZHENG and MA were
reassigned to another NIH laboratory in Rockville, MD, and WEINSTEIN has
remained at his laboratory in Bethesda, MD.

Case No. 1-95-033

83

THIS PAGE LEFT BLANK INTENTIONALLY

Case No. 1-95-033

84

LIST OF EXHIBITS
Exhibit
No.

Description

I

Investigation Status Record, dated June 30. 1995.
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Augmented Investigation Team report dated November 22, 1995.
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NIH Police Report, dated July 8, 1995.
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Statement submitted by Wenling ZHENG, dated July 8, 1995.
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2.206 Petition.
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Statement by John WEINSTEIN, dated June 29, 1995.
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Report of Interview with
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Interview Report of Sumpter EMBREY III, dated October 25, 1995.
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20

Report of Interview with George REDMOND, dated December 7, 1995.

21

Declaration of John WEINSTEIN, M.D., Ph.D., with appended
attachments, dated December 15, 1995.

22
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Interview Report of N. LEIGH ANDERSON, dated October 4, 1995.

25

Report of Interview with William BONNER, dated August 8, 1995.
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46
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47
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48

Report of Interview with Vessela S. IVANOVA, dated August 2,
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49
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52
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53
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57

Report of Interview with Guang LI, dated July 25, 1995.

58

Report of Interview with Ulricke LICHTI, dated August 3, 1995.

59

Interview Report of Michael LOSIEWICZ, dated September 6, 1995.

60

Interview Report of Thomas MAYS, dated August 29 & September 13,
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69
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70
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71
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72
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73
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74
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75
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76
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(P-32) contamination within her body. Preliminary investigation
determined the female could not identify how she ingested the P-32.
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NIH investigation has been initiated. 01 will act as the liaison
with the NIH Police Department. Status: FWP
ECD (90 days):
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EXECUTIVE SUMMARY
AREAS INSPECTED:
An Augmented Inspection Team (AIT), consisting of personnel from the Division
of Nuclear Materials Safety in Region I and the Division of Industrial and
Medical Nuclear Safety in the Office of Nuclear Material Safety and
Safeguards, reviewed the licensee's response to the internal contamination
incident identified by the licensee on the evening of June 29, 1995. The
incident involved the ingestion of phosphorus-32 by a pregnant researcher.
The specific source of the pregnant researcher's internal contamination is not
yet known but it is probable that her contamination occurred on June 28, 1995.
The licensee subsequently identified 26 additional individuals who were
internally contaminated with lesser quantities of phosphorus-32. A
contaminated water cooler was identified as the source of these additional
contaminations on July 14, 1995. Urine bioassay data indicate that the
contamination of the water cooler occurred before July 3, 1995.
The AIT was assisted in this effort by a scientific consultant from the Oak
Ridge Institute for Science and Education's Radiation Internal Dose
Information Center and by a medical consultant. The scientific consultant
performed an assessment of the intake and the resultant radiation dose to the
pregnant researcher and to her fetus. The medical consultant provided opinion
on the potential medical consequences of the exposure to the pregnant
researcher and to her fetus. The NRC contracted with the Lawrence Livermore
National Laboratory to perform a third-party independent assessment of the
intake and dose assessments performed by the licensee and the scientific
consultant. The AIT also included an investigator from the NRC's Office of
Investigations (01). The investigator was charged with assisting the NIH
Police Department and the Federal Bureau of Investigation with the
investigation of the cause of the pregnant researcher's contamination.
RESULTS:
The AIT determined that the pregnant researcher received anrintake of
phosphorus-32 in excess of the Annual Limit of Intake specified in 10 CFR Part
20, Appendix B, Table 1, Column 1. The resultant dose to the pregnant
researcher from this intake exceeded the occupational dose limit for adults
specified in 10 CFR 20.1201(a)(1)(i). The radiation exposure received by the
pregnant researcher's fetus exceeds the dose limit for the embryo/fetus
specified in 10 CFR 20.1208. Five of the 26 additionally contaminated
individuals were determined to be members of the public. One of those five
individuals received a radiation exposure in excess of the dose limits for
individual members of the public, as specified in 10 CFR 20.1301(a)(1). In
all, 27 Individuals were unnecessarily exposed to radiation.
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The AIT determined that the licensee's Initial response to the incident was
appropriate, however, subsequent follow up inappropriately focused on one
ingestion pathway. Radiation surveys performed by the NIH Radiation Safety
Branch (RSB) following identification of the incident on June 29, 1995, were
limited in scope and subsequent surveys performed by research staff were not
adequately reviewed. Had complete surveys of the fifth floor of Building 37
been performed, it is likely that the contaminated water cooler would have
been identified prior to July 14 and fewer Individuals would have received
unnecessary exposures. In addition, evidence suggests that the processing of
some urine bioassay samples was delayed as long as 3 days. Had these samples
been processed earlier, it is likely that the RSB would have been prompted to
survey for additional sources of contamination before July 14 and fewer
individuals would have been affected by the contaminated water cooler.
Although there is currently no evidence to suggest that inadequate security of
radioactive material was the proximate cause of the Internal contaminations,
weaknesses in the security of radioactive material at NIH were identified that
may be a contributing factor. Additional problems were identified in the
areas of training, purchase of radioactive material, unauthorized use of
radioactive material, radioactive material inventory, use of external
dosimetry, and program audits.
CAUSES:
The AIT concluded that the contamination of the pregnant researcher and the 26
additional individuals was not accidental. An investigation into the cause(s)
of these contaminations is ongoing.
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DETAILS
INTRODUCTION

1.1

Initial Notification
At approximately 8:30 a.m. on June 30, 1995, the licensee notified
an NRC Region I inspector, who was onsite conducting a routine
inspection, that it had identified an incident involving
phosphorus-32 (P-32) internal contamination of a pregnant
researcher. The contamination initially was discovered by the
pregnant researcher's husband, a coworker, at approximately 5:00
p.m. on June 29, 1995, and was reported to Radiation Safety Branch
(RSB) personnel at 6:00 p.m. that evening. RSB and National
Institutes of Health (NIH) emergency medical personnel responded
to the laboratory, located on the fifth floor of Building 37, and
the pregnant researcher was taken to a local hospital emergency
room for observation and treatment. Initial urine bioassay
results indicated an Intake of approximately 11.1 megabecquerels
(MBq) (300 microcuries) of P-32. The emergency room attending
physician was concerned that some treatments might interfere with
the researcher's pregnancy and elected to treat the researcher by
simple hydration. The licensee contacted the Oak Ridge Institute
for Science and Education (ORISE) Radiation Emergency Assistance
Center/Training Site (REAC/TS) and arranged for the attending
physician to confer with a physician who is a specialist in the
medical management of persons accidentally contaminated with
radioactive materials. The REAC/TS physician stated that he
discussed with the attending physician the possibility of
administering sodium phosphate to inhibit absorption of P-32 from
the gastrointestinal tract, but recommended against this because
of the amount of time that had passed since the ingestion,
estimated by the RSB at 9 hours.
Because the contamination of the pregnant researcher may have been
the result of a malicious act, the licensee notified the NIH
Police Department on the morning of June 30, 1995.
The inspector notified NRC Region I management about the incident
at approximately 9:00 a.m. on June 30, 1995. The licensee made a
formal notification to the NRC Emergency Operations Center at 3:04
p.m. on June 30, 1995.

1.2

NRC Response
On June 30, 1995, the NRC Region I Administrator directed the
formation of an Augmented Inspection Team (AIT) and issued the AIT
charter (Appendix A). The AIT was formed because the magnitude
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and the cause of the intake were unknown and because the incident
involved a pregnant woman. The AIT included an investigator from
the NRC's Office of Investigations. The investigator was charged
with assisting the NIH Police Department in its investigation of
the cause of the pregnant researcher's contamination. The AIT
also included a medical consultant. The medical consultant stated
that, based on the licensee's initial estimate of P-32 intake by
the pregnant researcher, he did not believe that there would be
any health consequences to the researcher or to her fetus. The
medical consultant concurred with the decision to hydrate the
pregnant researcher and suggested that a complete hematological
profile and a nuclear medicine scan be performed. An NRC
scientific consultant at ORISE's Radiation Internal Dose
Information Center (RIDIC) also was consulted. The NRC scientific
consultant recommended that the licensee collect and analyze
several 24-hour urine samples, in order to more accurately
estimate the pregnant researcher's intake of P-32, perform
periodic whole body counts to assess the clearance rate of the
P-32 from the pregnant researcher's body, and obtain nuclear
medicine images of the bremsstrahlung radiation from the P-32 to
visualize the distribution of the contaminant.
The licensee
separately contacted this same consultant to assist with its dose
estimation.
1.3

Augmented Inspection Team Activities
At 2:00 p.m. on June 30, 1995, the AIT conducted an entrance
meeting with NIH management and RSB staff to explain the purpose
and scope of the inspection. The AIT conducted inspection
activities at the licensee's facilities in Bethesda, Maryland
between June 30.and July 11, 1995. These activities included
interviews of licensee staff, document and record review, physical
review of facilities, and follow-up on RSB efforts to quantify the
pregnant researcher's intake of P-32 and identify additional
contaminated individuals.
On July 17, 1995, the AIT returned to the Bethesda campus
following the licensee's identification, on July 14, 1995, of a
water cooler contaminated with P-32. The water cooler was located
on the fifth floor of Building 37. The licensee discovered the
contaminated water cooler while conducting radiation surveys
prompted by the identification of additional internally
.contaminated individuals.
On July 18, 1995, NRC and NIH management met to discuss the need
for NIH to develop a plan to: (1) substantially reduce the
possibility of further ingestion of radioactive material; and (2)
determine that the full scope of the personnel contaminations was
known. NRC management also met with NIH management, NIH Police,
2
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and investigators from the Federal Bureau of Investigation (FBI),
to discuss the status of the investigation. On July 21, 1995, the
NRC issued Confirmatory Action Letter (CAL) 1-95-011 (Appendix B)
which described the actions that the licensee would take to reduce
the possibility of further ingestion of radioactive material and
to determine that the full scope of the personnel contaminations
was known. Later on July 21, 1995, to clarify certain points in
the CAL, Revision I (Appendix C) was issued. These actions
included:
(1) completing a radiological survey of all areas of Building 37
by July 24, 1995;
(2) obtaining urine samples from all available and willing
individuals in Building 37 and completing the analysis of each
sample by July 28, 1995;
(3) developing by July 21, 1995, and implementing a statistically
valid plan to collect and analyze urine samples from other NIH
staff;
(4) developing and beginning implementation of an augmented
continuing radiological survey program for the NIH campus by July
28, 1995;
(5) assisting the building safety committee with the development
and implementation of plans for security of the food storage and
preparation areas by July 28, 1995; and

(6) disseminating, by August 1, 1995, the enhanced security policy
that was made a permanent policy by the licensee's Radiation
Safety Committee (RSC) during a meeting of that body on July 20,
1995. This policy specified that breaches of security would
result in mandatory suspension of privileges to use radioactive
materials.
The AIT continued its onsite inspection through July 28, 1995.
The AIT conducted a technical debrief with RSB management and RSB
staff on August 3, 1995, and with senior NIH management on August
8, 1995. The AIlT conducted a briefing for members of the media on
August 8, 1995.
Further inspection activities, including assessment of radiation
dose to the exposed individuals, and evaluation of a third-party
independent dose assessment, continued through November 15, 1995.
Although sharing safety significant information, the 01
investigator worked independently of the AIT with investigators
from the NIH Police Department and the FBI. An NRC health physics
3
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specialist was assigned to provide technical assistance to the
FBI.
2

BACKGROUND
2.1

Use of Licensed Radioactive Materials at NIH
NIH has an NRC license of broad scope that authorizes the
possession and use of radioactive material for medical diagnosis,
therapy, and research in humans, as well as non-human research and
development, at facilities in Bethesda, Rockville, Baltimore, and
Poolesville, Maryland. The NIH main campus in Bethesda has 21
buildings housing nearly 3000 biomedical research laboratories.
There are more than 800 authorized users and more than 5000
supervised users of radioactive material under NIH's licensed
program.
The NIH Radiation Safety Committee (RSC) is responsible for
oversight of the licensed program. Members of the RSC are
appointed by the Director of NIH. Although NRC regulations
require quarterly meetings of the RSC, NIH holds its RSC meetings
monthly. Attendance and participation at these meetings are high.
The Radiation Safety Officer (RSO).. is responsible for the day-today operation of the licensed program. The RSO is also the Chief
of the RSB. For radiation safety matters, the RSO reports to the
RSC; administratively, the RSO reports to the NIH Director through
the Division of Safety and the Office of Research Services. The
RSO is assisted by a RSB staff of 32 individuals, including 23
health physicists. The RSB has a similar number of contractors.
The RSC must approve authorized users of radioactive material.
Approval of authorized users is based on an individual's training
and experience. Criteria used by the RSC to approve research by
authorized users are described in the license. Approximately 30
of the more than 800 authorized users are approved to use
"protocol" amounts and types of radioactive material. A protocol
is required for high-quantity use and use of volatile radioactive
materials. The licensee does a detailed review of the training
and experience of these individuals and, in addition, reviews the
applicant's facilities, equipment, and procedures before granting
authorization. This review is comparable to the review performed
by NRC before approving a user on a limited-scope license.
The licensee's criteria for approving users of sub-protocol
amounts and types of radioactive material are the successful
completion of the NIH authorized user training course (or
equivalent) and at least 6 weeks of laboratory experience using
radioactive materials. An applicant who has this training and
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experience can be authorized to possess a large scope of
radioactive material, including up to 370 MBq (10 mCi) of
phosphorus-32, 925 MBq (25 mCi) of hydrogen-3, 37 MBq (I mCi) of
non-volatile lodine-125, 184 MBq (5 mCi) of carbon-14, 370 MBq (10
mCi) of sulfur-35, 370 MBq (10 mCi) of chromium-51, and 37 NBq (I
mCi) of calcium-45.
Authorized users are required to successfully complete the
"Radiation Safety for Authorized Users' course. Authorized user
candidates can be exempted from portions of this course if they
have received equivalent training and can demonstrate proficiency
by passing a comprehensive examination.
Supervised users are required to successfully complete the
"Radiation Safety in the Laboratory" course. This course is
offered each month. Supervised users are permitted to begin
working with radioactive materials before attending this course
provided they have been issued appropriate dosimetry and received
basic radiation safety training from the authorized user. This
basic radiation safety training is entitled, 'Radiation Safety
Orientation for New Personnel Planning to Use Radioactive
Material'.
Written certification of receipt of this training by
the authorized user is required. Supervised users are required to
attend the first available "Radiation Safety In the Laboratory"
course. Retraining of all research personnel using radioactive
material is required every 2 years.
The NIH license requires, in part, that whole body dosimetry be
worn by anyone working in a restricted area with beta-emitting
isotopes having a maximum energy of 200 kiloelectron volts (keY)
or greater. The license also requires that extremity dosimetry be
worn by anyone working with greater than 0.5 millicuries of P-32.
NIH contractors perform periodic audits of each laboratory. The
frequency of audits depends upon the level of radioactive material
use. Most research laboratories are only audited twice each year.
These audits include detailed radiation surveys. Aside from these
formal audits, the AIT determined that RSB staff and contractors
spend significant time in the laboratories providing consulting
services, delivering packages, and picking up waste. These
occasions provide opportunities for RSB staff and contractors to
identify problems.
Researchers are required to perform radiation surveys after each
use of radioactive material. This survey is not required to be
documented. Researchers are also required to perform a survey for
removable contamination each month and submit the survey report to
the RSB for review. The survey report also requests information
on the radioactive materials used in the laboratory in the
S
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preceding month and the quantities used. Authorized users usually
delegate the responsibility for conducting this survey to a
supervised user.
2.2

Activities in Laboratory 5D18 Before Internal Contamination Events
Laboratory space for approximately 600 researchers is provided in
Building 37, located on the NIH campus in Bethesda, Maryland. All
of the researchers in Building 37 work for the National Cancer
Institute (NCI).
NCI has other laboratory space, both on and off
of the NIH campus, where research using similar types of
radioactive material is performed. However, the research
performed off of the NIH campus is performed under other NRC
licenses.
NCI has four divisions. Within NCI's Division of Cancer Treatment
is the Developmental Therapeutics Program. The Developmental
Therapeutics Program has three laboratory groups: the Laboratory
of Molecular Pharmacology; the Laboratory of Biological Chemistry;
and the Laboratory of Medicinal Chemistry. All three laboratory
groups are housed on the fifth floor of Building 37. The pregnant
researcher (Researcher A) and her husband (Researcher B) worked
within the Laboratory of Molecular Pharmacology under the
direction of an authorized user (Authorized User). Researchers A
and B are research fellows and have 2-year appointments at NCI.
Researchers A and B began work under the Authorized User in August
1994. Laboratory notebooks belonging to Researchers A and B
indicate that they spent most of August and September 1994
planning their research. Researcher B's notebook contained a
reminder that he needed to contact the RSB and schedule training.
The Authorized User and Researcher C, a researcher who worked in
the same laboratory with Researchers A and B through August 1994,
both remembered that Researchers A and B spent time initially
getting ready to do research. Researchers A and B told the AIT
that they were able to begin their research because Researcher C
had P-32 in stock that they were able to use. However, Researcher
C told the AIT that he had not used P-32 for several months prior
to August 1994, but did use sulfur-35 (S-35). Furthermore, a
check of radioactive material receipts in the Authorized User's
laboratory as far back as December 1993 indicated that P-32 was
not received until December 14, 1994. Therefore, there is no
indication that Researchers A and B began their research using P32 before December 14, 1994.
Thirty-seven MBq (I millicurie) of
13, 1993; June 28, 1994; August 31,
Records for the December 13, 1993,
not specifically indicate for whom

S-35 was received on December
1994; and September 9, 1994.
and June 28, 1994, receipts do
the S-35 was ordered. However,
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records for the August 31 and September 9, 1994, receipts indicate
that the S-35 was ordered for Researcher C. Researcher C stated
that he would not have provided radioactive material to
Researchers A and B at that time because they had not received the
required training and he doubted that anyone else would have
provided them with material because they were not known.
The laboratory notebooks belonging to Researchers A and B both
indicated that 37 kilobecquerels (kBq) (1 microcurie) of S-35 was
used in an experiment during the third week of September 1994,
followed by a briefing of the Authorized User on the results of
their experiment on September 24th. As previously stated, the NIH
license permits the use of radioactive material by individuals
under the supervision of an authorized user before receipt of
formal RSB radiation safety training, as long as the authorized
user certifies in writing that he or she has provided the
subordinate users with the required radiation safety training.
The RSB does not have a certification of training for Researchers
A and B signed by their Authorized User. RSB records indicate
that Researchers A and B received formal RSB radiation safety
training on November 29, 1994.
RSB records indicated that Researchers A and--B each were first
issued a film badge to monitor whole body radiation exposure and a
thermoluminescent dosimeter (TLD) (ring badge) to monitor
radiation exposures to their extremities in October 1994. The AIT
noted that, although Researchers A and B had not been issued
dosimetry at the time of their first use of radioactive material
during the third week of September, the NIH license does not
require that either whole body or extremity dosimetry be worn by
researchers who use low energy beta-emitting isotopes such as
S-35. Film badges and TLDs for Researchers A and B were sent
monthly from the RSB directly to the Authorized User for
distribution to Researchers A and B. The AIT determined that
dosimetry was not distributed to Researchers A and B by the
Authorized User.
The laboratory notebooks belonging to Researchers A and B
indicated the use of 37 to 74 kBq (1 to 2 microcuries) of
phosphorus-33 (P-33) on November 14, 1994. Receipt records for
the Authorized User indicate that 9.3 KBq (250 microcuries) of
P-33 was received on October 31, 1994. The record of the
October 31 receipt indicates that the P-33 was ordered by, and
for, the Authorized User. The AIT noted that P-33 is a beta,emitting isotope with a maximum energy of 249 keV and that the NIH
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license requires whole body dosimetry to be worn during use of
this isotope. Whole body dosimetry was not worn by Researchers A
and B during their use of this isotope because, as previously
stated, dosimetry was not distributed to Researchers A and B by
the Authorized User.
An RSB contractor performed a routine audit on November 17, 1994,
of the laboratory used by Researchers A and B. The survey report
indicated that only S-35 was used in the laboratory at that time.
The AIT noted that this information was incorrect because the
Authorized User received P-33 on October 31 and the laboratory
notebooks belonging to Researchers A and B indicated that P-33 was
used in an experiment conducted on November 14. The AIT asked the
contractor supervisor how the surveyor determined what isotopes
were used in the laboratory. The contractor supervisor said that
the surveyor will sometimes look at container labels and
inventories; other times they will ask the persons present what
isotopes are used; sometimes order and receipt records are
queried; and other times the surveyor will get the information
when the laboratory's monthly survey records are reviewed. The
survey also includes an evaluation of whether personnel external
monitoring is adequate and whether personnel are trained. The
surveyor failed to identify that Researchers A and B were not
wearing the required dosimetry or the fact that they were using
radioactive material and had not been officially trained.
Receipt records for the Authorized User indicate that 9.3 MBq (250
microcuries) of P-33 was received on December 15, 1994. The
record of the December 15, 1994 receipt indicates that the P-33
was ordered for Researchers A and B. No documented use of this
material was identified in the laboratory notebooks belonging to
Researcher A and B.
Laboratory notebooks indicated the use of 37 to 74 kBq (I to 2
microcuries) of P-32 on more than one occasion between
December 14, 1994, and March 1995. Receipt records for the
Authorized User indicate that 27.8 MBq (750 microcuries) of P-32
was received on'December 14, 1994, and 9.3 MBq (250 microcuries)
of P-32 was received on both December 22, 1994, and January 24,
1995. Records indicate that all of these P-32 orders were placed
for Researchers A and B. The AIT noted that the NIH license
requires whole body and extremity dosimetry to be worn during use
of more than 18.5 MBq (0.5 millicuries) of P-32. Neither whole
body nor extremity dosimetry was worn by Researchers A and B
during their use of this isotope because, as previously stated,
dosimetry was not distributed to Researchers A and B by the
Authorized User.
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Receipt records for the Authorized User also indicate that 37 MBq
(1 milllcurie) of S-35 was received on March 3, 1995, and that
this material was ordered for Researchers A and B. The AIT did
not identify any documented use of the S-35 received on March 3 in
Researcher A's or B's laboratory notebook.
Receipt records for the Authorized User indicated that 9.3 MBq
(250 microcurles) of P-33 was received on March 28 and May 17,
1995, and 18.5 MBq (500 microcuries) of P-33 was received on
June 15, 1995. All of this material was ordered for Researchers A
and B. No documented use of these radioactive materials was
identified as Researchers A and B both stopped documenting their
research in the laboratory notebooks in mid-March 1995.
A routine semiannual hall and corridor survey conducted by the
contractor on April 25, 1995, on corridors C and D, indicated no
beta or gamma contamination exceeding the licensee's trigger level
of 220 disintegrations per minute (DPM) per 100 square
centimeters.
On May 19, 1995, an RSB contractor performed a routine audit in
the laboratory used by Researchers A and B. The survey report
indicated that P-33, P-32, and S-35/carbon-14 (C-14) were used
(Researcher A ordered and received 0.04 to 0.19 MBq (1 to 5
microcurle) C-14 standards during this period of time). The AIT
noted that this information was correct based on the Authorized
User's receipt records. However, the surveyor again failed to
identify that Researchers A and B were not wearing the dosimetry
that was issued for them.
The Authorized User delegated responsibility for radiation safety
oversight of the laboratory to Researcher B in March 1995 because
Researchers A and B were the largest users of radioactive material
in the Authorized User's laboratory. Before March 1995, another
researcher had responsibility for radiation safety oversight. The
Authorized User stated that Researcher B was responsible for
performing a monthly radiation survey of the laboratory and
submitting the survey results to the RSB. Researcher B stated
that he performed and submitted the monthly survey of the
laboratory to the RSB and that he performed a survey after each
experiment.
Monthly survey records submitted by Researcher B on April 5 and
May 5, 1995, indicated that less than 37 MBq (1.0 milllcurie) of
S-35, C-14, and P-32 were used in the laboratory within the last
month and that smears were evaluated for the presence of P-32,
tritium (H-3), and C-14/S-35. Monthly survey records submitted by
Researcher B on June 1, 1995, Indicated that less than 37 MBq (1.0
millicurie) of C-14 and P-33 were used in the laboratory within
9
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the last month and that smears were evaluated for the presence of
P-32, H-3, C-14/S-35, and P-33. The Authorized User's receipt
records for this period of time indicated that P-32 was received
on January 24, 1995; S-35 was received on March 3, 1995; and P-33
was received on March 28 and May 17, .1995. As previously stated,
the inspector noted that Researcher A ordered and received 0.04 to
0.19 MBq (1 to 5 microcurie) C-14 standards during this period of
time. The AIT concluded that the radioisotope use described in
monthly survey reports submitted by Researcher B for April, May,
and June 1995, accurately reflected the Authorized User's records
of radioactive material receipt. Actual use could not be
substantiated by the AIT because, as previously stated, the
laboratory notebooks belonging to Researchers A and B contained no
documented use of radioactive materials after the middle of March
1995.
Researchers A and B shared laboratory space with other
researchers. P-32 is used in several other laboratories on the
fifth floor of Building 37.
'Researchers A and B said that Researcher B had done all the work
involving the handling of radioactive materials since Researcher
A's pregnancy was identified. Researcher A said that Researcher B
had her leave the laboratory when he used radioactive material.
Researcher A stated that she was still able to be involved in
other aspects of the research. The Authorized User said that when
Researcher A told him she was pregnant, he called RSB for
moreinformation. The Authorized User said that RSB provided him
with information about declaration of pregnancy and that he
explained it to Researchers A and B. The Authorized User said
that he explained that declaration of pregnancy was voluntary.
Researchers A and B stated to the AIT that they had not decided
whether to declare the pregnancy at the time that the
contamination event occurred. The AIT determined that the
Authorized User received training on the 10 CFR Part 20
regulations related to the dose limits established for the
embryo/fetus of a "Declared Pregnant Woman" on January 31, 1994.
The AIT also determined that this information was provided to
Researchers A and B during 'Radiation Safety in the Laboratory*
training received on November 29, 1994.
3

CHRONOLOGY OF EVENTS
Based on Interviews and record and documentation review, the following
is a chronology of the internal contamination events at NIH:
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June 24

Researcher B used 0.74 MBq (20 microcuries) of P-33-labeled
nucleotide in an experiment.

June 25

Researchers A and B did not use radioactive material on this
day, but instead met in the lab with the Authorized User to
discuss their experiment result.

June 26

Researchers A and B spent the morning doing literature
research in the Building 10 library. Researcher B recalled
that he may have used some radioactive material in the
afternoon, but that Researcher A was not present during the
use. Researcher B performed a survey and found no
contamination. The Authorized User was out of the
laboratory part of the day.

June 27

Researcher B stated that he believes he used radioactive
material on this day. Researchers A and B both ate food
that had been brought to work that day. This food was
consumed at a table located in the corridor outside of their
laboratory (5D18).
The left over food was returned to a
brown refrigerator located in the 5C conference room (Room
5C25) for storage (floor plan provided in Appendix D).
Researchers A and B frequently used the refrigerator before
Researcher A's pregnancy, but had stopped bringing food to
work because Researcher A had no appetite. Researchers A
and B stated that just that week they had begun bringing
food to work again because they were working long hours and
Researcher A was feeling better. Researchers A and B worked
late and Researcher B performed a survey that found no
contamination. The Authorized User was out of the
laboratory part of the day.

June 28

The Authorized User was out of the laboratory for most of
the day. Researchers A and B arrived at the lab at
10:00 a.m. Researchers A and B said that the Authorized
User arrived at the laboratory at about 1:00 p.m. and that
they left the laboratory shortly thereafter to go to the
library in Building 10. Researchers A and B returned to the
laboratory at 4:30 to 5:00 p.m. Researchers A and B went to
the 5C conference room to get the food that they had placed
in the brown refrigerator the previous evening. The food
was stored in a plastic bowl. The bowl was placed in the
microwave oven in the conference room. Researchers A and B
left the food in the SC conference room because the
Authorized User was meeting in the conference room with
another individual and they did not want to disturb him.
Researchers A and B said that the Authorized User called
them after approximately 30 minutes and told them that they
should come and get the food. The food was retrieved and
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Researcher A ate the food at a table located in the corridor
outside of their laboratory (5D18). Researcher A completed
her meal between 5:30 and 6:00 p.m. Researcher B said that
he did not eat the meal. Researchers A and B left the
laboratory and returned to their home at approximately
6:30 p.m. The bowl containing the food was brought home and
the bowl was washed. Researcher B reportedly told the RSO
that, even though he used no radioactive materials that day,
he still conducted a survey that identified no
contamination. During a conversation with the AIT on
July 20, 1995, Researcher B could not recall whether he
performed a radiation survey on this day.
June 29

The Authorized User spent most of the day in his office.
The Authorized User's office is within laboratory 5D18 and
adjacent to the laboratory space used by Researchers A and B
(Appendix D). Researchers A and B both arrived at the
laboratory at about 8:30 a.m. Researchers A and B did not
use radioactive material but they used equipment which they
knew to have contamination from their earlier uses.
Researchers A and B both worked until 12:00 or 12:30 p.m.,
then ate lunch at the table in the corridor outside of their
lab. Researchers A and B shared lunch and ate mostly the
same items. Researcher A's experiment would not be
completed until 10:00 p.m. that evening, so they left the
laboratory at about 2-3:00 p.m. to go home for a rest and a
shower.
Researchers A and B returned to the laboratory at about
4:30-5:00 p.m. Researcher B had finished his experiment
earlier but, upon return to the laboratory, he performed a
meter survey to check for possible contamination. The meter
was reportedly equipped with an end-window Geiger-Mueller
(GM) probe. Researcher B noticed some "signal," which he
identified as coming from Researcher A. Researcher B
saidthat the signal was initially very weak and he could
have missed it in earlier surveys.
Researchers A and B tried to find the Authorized User so
that they could inform him of the problem, but could not
locate him. Researcher B said that he questioned the
accuracy of his meter and located a second meter that
confirmed the contamination. Researcher B said that he
called the NIH emergency number (116) and asked for
assistance.
Researchers A and B said that the Authorized User returned
to the laboratory at approximately 5:30 p.m and Researcher B
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told him that Researcher A had 'injected' radioactive
material. Later, Researcher B said that he meant that
Researcher A had "ingested" radioactive material. The
Authorized User recalled that he was in his office at
approximately 5:45 p.m. when Researcher B notified him. The
Authorized User stated that Researcher B demonstrated that
Researcher A had significant contamination. The Authorized
User said that the ambulance arrived a short time later and
that he contacted the RSB office and notified the Chief of
the Radiation Safety Operations Section (RSOS) about the
contamination incident. The Authorized User believed the
time to be approximately 6:00 p.m.
The NIH Fire Department independently notified the Deputy
RSO of a possible radioactive material contamination at 5:55
p.m. The Deputy RSO is at the top of the emergency call
list for response to incidents involving radioactive
materials. An injection of radioactive material was
reported. The Deputy RSO advised the RSO of the report at
approximately 6:00 p.m. and contacted the NIH Occupational
Medical Service (OMS) for information on the incident.
The Authorized User said that Researcher B told him there
was contamination in the 5C conference room refrigerator.
The Authorized User said that he went to the conference room
with a survey meter and identified two bags in the
refrigerator that he believed to be contaminated. The
Authorized User was accompanied at this time by Researchers
E and F.
At 6:15 p.m., a RSB health physicist (Health Physicist A),
was notified by the RSB receptionist that a second health
physicist (Health Physicist B) was on the phone with the
RSOS Chief talking about a possible contamination event in
Building 37. Health Physicists A and B stated that they
picked up a spill kit and a skin decontamination kit and
responded. Health Physicists A and B reportedly met the
Deputy RSO in the RSB (Building 21) parking lot and were
informed that the contaminated researcher (Researcher A) was
being transported to OMS in Building 10. Health Physicists
A and B responded directly to OHS and were advised by the
physician on duty that the contaminated researcher was still
in Building 37. Health Physicists A and B responded to the
fifth floor of Building 37, arriving at approximately
6:40 p.m.
Health Physicists A and B interviewed Researcher A,
determined that she was 4 months pregnant, and verified that
she had not had a recent medical procedure that would
13
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explain the contamination. Health Physicist A performed an
initial survey with a thin end-window sodium iodide crystal
(Na!) probe to verify that there was a contamination
problem. Health Physicist B surveyed the laboratory used by
Researchers A and B, the Authorized User's office, the
corridor outside the laboratory, and all the other
Individuals who were present. Health Physicist B used a
pancake GM (efficiency 24%) and found no contamination.
Health Physicist A reported that Researchers A and B and the
Authorized User told her that they thought Researcher A had
eaten contaminated food because the refrigerator in the 5C
conference room was contaminated. The Authorized User told
Health Physicist A that he had surveyed the refrigerator and
found it to be contaminated.
Health Physicist B went to the conference room and performed
a survey of the room, the refrigerator, and the contents of
the refrigerator with a pancake GM. Health Physicist B
determined that the refrigerator and the food were not
contaminated, but that the floor in front of the
refrigerator had a spot of contamination measuring
approximately 250,000 to 300,000 counts per minute (CPM) as
measured with a pancake GM. Health Physicist B surveyed the
entire conference room and the office leading into the
conference room and took smears of the refrigerator and the
floor for later evaluation.
Health Physicist A performed smears of Researcher A's hands,
face, and neck to determine if any removable contamination
was present. None of the smears measured above background
when held against the Na! probe. The smears were counted in
a laboratory liquid scintillation counter in Building 37,
and later at the RSB laboratory, and confirmed no removable
contamination.
Health Physicist A had Researcher A change into a clean pair
of surgical scrubs and resurveyed her using both a pancake
GM (30% efficiency for P-32) and the thin end-window Na!
probe (23% efficient for P-32, as determined using a
strontium-90 (Sr-90)/yttrium-90 (Y-90) source). Health
Physicist A reported the following: head and hair 2500 CPH;
chest 3000 CPH; arms and hands 2000 CPM; front waist
6000CPM; legs and knees 2000 CPH; and feet 1000 CPH. Health
Physicist A reported that Researcher A's clothes werd not
contaminated.
Health Physicist A spoke by telephone with the RSO and
Deputy RSO and, upon their advice, asked Researcher A to
provide a urine sample. Health Physicist A believed that
14
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the time was approximately 7:00 p.m. The urine sample was
provided and Health Physicist A reported that she measured
approximately 1500 CPM at about 1 centimeter (0.4 inches)
above the surface of the urine sample with the Hal probe.
The paramedics, who had arrived at approximately 6:00 p.m.,
prepared Researcher A for transport to the hospital.
Health Physicist A asked Researcher B when and where he and
Researcher A had eaten. Researcher B reported that he and
his wife had eaten around noon that day at a table in the
corridor outside of their laboratory (5D18) and that trash
was placed in the garbage can located in the corridor.
Researcher B reported that bowls they had eaten out of were
still in the refrigerator in the SC conference room and that
other bowls were at home. Health Physicist A asked
Researcher B to provide the bowls he had at home for survey
the following day. The initial estimated time of ingestion
was placed at 12:00pm on June 29th.
Researchers A and B reportedly told Health Physicists A and
B that they brought all of their own food and drink to
Building 37.
Paramedics transported Researcher A to Holy Cross Hospital.
Holy Cross was selected over Suburban Hospital which was
much closer, because Suburban did not have an obstetrics
department. Health Physicist A surveyed the paramedics
before they left the floor and determined that they were not
contaminated. The paramedics were instructed to tell
personnel at the hospital emergency room to save Researcher
A's urine for analysis by NIH.
The Authorized User stated that Researcher B was upset that
they had not taken Researcher A to the hospital earlier.
The Authorized User said that he too was upset that things
were not moving faster. The Authorized User stated that he
thought it was after 8:00 p.m. when the paramedics left to
take Researcher A to the hospital.
Health Physicist A conducted a survey of Researcher A's
desk, the table where Researchers A and B ate, and the trash
cans in the corridor, using the thin end-window Hal probe
and found no contamination.
Health Physicist B surveyed the C and D corridors and the
east hallway connecting the two corridors and found no
contamination. Housekeeping was advised not to clean the
floors in these areas until further notice. Health
Physicist B reported that he surveyed all trash containers
15
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and tables in corridors C and D and in the connecting
hallway and found no contamination. Health Physicist B
reported that he specifically monitored the table outside of
laboratory where Researcher A ate her meals and found no
contamination.
Health Physicist A left Building 37 at approximately
8:30 p.m., taking the urine sample back to the RSB lab for
analysis. Health Physicist B taped a piece of cardboard
over the contamination found on the floor of the 5C
conference room, locked the door to the conference room, and
posted a warning. Health Physicist B said that he covered
the contamination with cardboard he tore off of an empty
computer box that he found in the conference room. Health
Physicist B reportedly resurveyed the area outside of the
conference room door and identified no contamination.
Health Physicist B stated that he resurveyed the hail and
corridors and told housekeeping that they could clean if
they wished. Health Physicist B left Building 37 at
9:00 p.m.
Researcher A arrived at Holy Cross Hospital's emergency
room. The attending physician was concerned that treatment
would interfere with Researcher A's pregnancy and elected to
treat Researcher A by simple hydration. NIH contacted
REAC/TS and had the REAC/TS physician speak directly with
the attending physician. The REAC/TS physician stated that
he discussed with the attending physician the possibility of
administering sodium phosphate to inhibit phosphate
absorption from the gastrointestinal tract, but recommended
against this because nine hours had passed since the
estimated time of ingestion and little would be gained from
this treatment. The REAC/TS physician advised the attending
physician of the need to collect 24-hour urine samples for
determination of Researcher A's radiation dose. The
attending physician does not recall the specifics of his
telephone conversation with the REAC/TS physician. The
REAC/TS physician faxed portions of National Committee for
Radiation Protection (NCRP) publication No. 65, relevant to
the medical management of P-32 contamination, to the
attending physician, but the transmission reportedly was
poor and the document not readable.
At NIH, Health Physicist A prepared the initial urine sample
and laboratory smears for analysis. Samples were run and
the results were provided to the RSO. The initial urine
sample taken at 7:00 p.m. measured 16,000 disintegrations
per minute of P-32 per milliliter (DPH/ml). The only smear
measuring above background was taken from the spot on the
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conference room carpet in front of the refrigerator. The
conference room carpet contamination was determined to be
P-32. The RSO left for Holy Cross Hospital.
Holy Cross collected additional urine samples and a blood
sample. The attending physician recalled that he was given
instruction on the collection of Researcher A's urine
initially from the RSO and later from the Authorized User.
The attending physician believed that the RSO instructed him
to collect all of Researcher A's urine, although the
Authorized User instructed him to collect only a portion of
each void for analysis along with the total volume of each
void. The attending physician did not believe that the two
Instructions were substantially different, but he elected to
save a sample of each void and placed the remainder of each
sample into a Stingle "pooled urine" container.
The Authorized User called the Deputy RSO at approximately
10:00 p.m. and informed him that he had found a coffee cup
on the table In the corridor where Researchers A and B had
reported eating. The cup contained a 50-cubic-centimeter
(cc) centrifuge tube with an orange cap, and the items were
contaminated. Health Physicist A said that she did not
remember seeing these items when she surveyed the area
approximately 90 minutes earlier. Health Physicist B said
that these items were not present when he surveyed the table
a short time earlier. The Authorized User was directed to
store these items in the laboratory and lock the door.
The RSO reported that at approximately 10:00 p.m. he
transported Researcher B back to NIH. The RSO also
transported a blood sample and two urine samples collected
at Holy Cross Hospital.
Blood and urine assays were completed at about 11:00 p.m.
The blood sample measured approximately 4400 DPM of P-32 per
ml of blood. Two urine samples provided less than one hour
apart measured 947 DPK and 3496 DPH of P-32 per ml.
June 30

Health Physicist A was sent to the fifth floor of
Building 37 to make sure everything was secured, arriving at
approximately 8:30 a.m. Because the contamination of
Researcher A may have been the result of a malicious act,
the RSO notified the NIH Police Department.
An NRC inspector who was onsite conducting a routine
inspection was advised of the incident upon arrival at
Building 21 at approximately 8:30 a.m. Early estimates of
P-32 intake were placed at approximately 11.1"MBq (300
17
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microcuries), or 50% of the Annual Limit of Intake (ALl).
The estimate was based on the licensee's analysis of spot
urine samples. The licensee stated that 24-hour urine
samples would be collected from Researcher A and "whole body
counts" performed to check clearance of P-32 from the body.
An NRC medical consultant was contacted to get an early
assessment of the adequacy of actions taken. The medical
consultant agreed that hydration was appropriate treatment
and suggested that a complete hematological profile be
performed, that several nuclear medicine scans be performed
and, unless contraindicated, the woman be offered phosphate
for oral stabilization. As discussed above, this treatment
was not administered to Researcher A. The medical
consultant also recommended that a stool sample be
collected, to aid in identifying when the intake occurred.
The medical consultant stated that he did not believe that
there would be any health consequences to the woman or to
her fetus from this ingestion.
The information provided by the NRC's medical consultant was
discussed with the RSO and Deputy RSO. The licensee agreed
to perform a complete hematological profile and perform a
scan in nuclear medicine. The Deputy RSO said that he did
not have the ability to evaluate a stool sample, and that
NIH's consultant at RIDIC recommended that NIH focus on
collection of 24-hour urine samples for dose evaluation.
The RSO said that he intended to perform a whole body scan
as soon as Researcher A arrived at the RSB office.
AIT contacted an NRC scientific consultant at RIDIC. NRC's
scientific consultant was also the licensee's consultant.
The NRC scientific consultant recommended that the licensee
collect and analyze several 24-hour urine samples, in order
to more accurately estimate the pregnant researcher's intake
of P-32, perform periodic whole body counts to assess the
clearance rate of the P-32 from the pregnant researcher's
body, and obtain nuclear medicine images of the
bremsstrahlung radiation from the P-32 to visualize the
distribution of the contaminate.
Health Physicist A resurveyed the office floor that leads
into the 5C conference room and found three spots of
contamination ranging from 150 CPM to 3000 CPM, with the
highest count rate at the conference room door and the
lowest count rate near the door leading into the 5C
corridor. An NIH police officer arrived to secure the scene
at approximately 9:30 a.m. An NIH detective arrived at
approximately 10:15 a.m. Health Physicist A surveyed the
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laboratory used by Researchers A and B for contamination
before the detective entered the room, reporting that the
lab was clear. Health Physicist A then surveyed the
conference room and identified six more spots of floor
contamination. Health Physicist A called the RSB and asked
for assistance and supplies to cover the floor contamination
before the detective examined the conference room. Health
Physicist C responded to Health Physicist A's request for
assistance and papered the floor.
Health Physicist A examined the 50cc centrifuge tube found
by the authorized User the previous evening and noted that
it contained a small amount of clear liquid. The NIH Police
Detective allowed Health Physicist A to remove the liquid
from the centrifuge tube. Health Physicist A noted that the
centrifuge tube contained approximately 1 ml of liquid. The
liquid-was analyzed by liquid scintillation counting and
identified as containing 3000 Bq (80 nanocuries) of P-32 per
ml.
Health Physicist C reported that she surveyed and
inventoried all the items in the refrigerators located in
the 5C conference room and found no contamination. Health
Physicist C also took smears of the refrigerators and the
contents of the refrigerators and reported finding no
contamination. Health Physicist C surveyed the interior of
the microwave and found no contamination. Health Physicist
C found a brown paper bag, with significant contamination
(200,000 CPM), on top of an old computer box in the back of
the conference room. The bag was lying on its side and open
and appeared to have the imprint of a round bowl creased
into the paper. Health Physicist B stated that the paper
bag was not present when he left the conference room at
9:00 p.m. on the previous evening, as he had removed
cardboard from the computer box and used it to cover the
contamination in front of the refrigerator.
A total of 12 spots of contamination were found in the
conference room (200 to 10,000 CPM), not including the spot
found in front of the refrigerator. Health Physicist A
measured the spot in front of the refrigerator and found
greater than 500,000 CPM through the cardboard placed over
the spot by Health Physicist B the previous evening.
Researchers A and B arrived at the RSB office and Researcher
A provided additional urine samples. At 11:15 a.m., Health
Physicists D and E surveyed Researcher A with a pancake GM
(26% efficiency for P-32) and noted the following: palm
right hand 12,000 CPM; back of right hand 10,000 CPM; left
19
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palm 10,000 CPM; back of left hand 6000 CPM; right foot 350
CPM; left foot 250 CPM; front of body at chest 6000 CPM;
back of body 500 CPM; hair at forehead 10,000 CPM; hair at
sides 8000 CPM; and hair on back of head 5000 CPM. Health
Physicists D and E also took wet and dry smears of
Researcher A's hands and completed a whole body count using
the licensee's Canberra whole body counter. The smears
werenegative for contamination. Researcher A was taken to
NIH's OMS where blood was drawn for a complete hematological
profile. Researcher A and B were provided with several
plastic containers and instructed to collect 24-hour samples
of Researcher A's urine.
Health Physicist D surveyed the car driven by Researchers A
and B. Researcher A reportedly vomited in the passenger
seat of the car when she returned from the hospital at
approximately 4:30 a.m. that morning. Health Physicist D
noted contamination inside of the passenger's side of the
car of between 200 and 1200 CPM. The car was
decontaminated. The contaminated floor mat and a box of
crackers had to be taken for storage in the RSB Office.
The RSO called an emergency meeting of the NIH Radiation
Safety Committee.
NIH Police directed that the 5C conference room door lock be
changed. The contaminated paper bag found by Health
Physicist C in the 5C conference room was turned over to the
NIH police.
Health Physicists F and G surveyed the apartment belonging
to Researchers A and B using a pancake GM with an efficiency
of 26% for P-32. Health Physicists F and G found fixed
contamination in one 3-inch by 5-inch spot on the concrete
patio (approximately 40,000 to 50,000 CPM) in front of a
green outdoor carpet, and contamination (100,000 to 120,000
CPM) in one area of the green outdoor carpet. This
contamination reportedly occurred on Thursday morning,
June 29, when Researcher A vomited on the patio (this
indicates that Researcher A's ingestion of P-32 occurred
before the morning of June 29). An attempt to remove the
contamination from the carpet was made, but the carpet was
eventually removed to the Radiation Safety Office for
storage.
A plastic bucket containing peanut shells and other trash
items was found to be contaminated. Researcher A said that
she had vomited into the bucket. The bucket and its
contents were stored for decay.
~20
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A basket containing the couple's laundry was surveyed. Four
pair of underwear (500 to 5000 CPM), a pair of pants (500 to
1000 CPM), and a shirt (minimal contamination), all
belonging to Researcher A, were found to be contaminated.
Researcher A reportedly wore the pants and the shirt on both
June 27 and June 28. Researcher A reported that the four
pair of underwear were worn on June 28 and June 29.
Contamination was not noted on other clothes in the basket
belonging to Researchers A and B, or on clothes hanging in
both the bedroom and office closets. Two hand towels found
in the bathroom were found to be slightly contaminated (150
to 200 CPM). Contamination was detected inside of the
toilet bowl (150 to 1000 CPM). Minor contamination (150 to
200 CPM) was found on the lip of the bathroom sink. No
contamination was found in the kitchen, on any of the
appliances, or in food located in the couple's
refrigerator/freezer.
Utensils and kitchenware, including
the bowls that contained food consumed by Researchers A and
B on June 28 and 29, were clean and exhibited no sign of
contamination.
At 5:00 p.m. Health Physicist F took Researcher A to NIH's
Nuclear Medicine Department for a scan utilizing one of the
Department's gamma cameras. A urine sample produced by
Researcher A immediately after the scan was retained by the
Nuclear Medicine physician in order to attempt to quantify
the contamination seen on the scan. The physician commented
that the scan appeared to show a higher concentration of
radioactive material in the liver and spleen, meaning the
blood, and not in the bone masses.
The licensee communicated the results of urine and blood
analyses performed thus far to RIDIC and requested that
RIDIC estimate a dose to Researcher A and her fetus. The
licensee estimated an ingestion of 9.6 MBq (260 microcuries)
of P-32 using NUREG/CR-4884 ("Interpretation of Bioassay
Measurements").
The RSO decided to perform urine bioassays on anyone who had
access to the contaminated conference room.
NIH police expressed concern that RSB and AIT inspection
activities would compromise the criminal investigation, and
therefore would not permit interviews by RSB or AIT of
Researchers A and B and the Authorized User.
July 3

A urine sample taken from Researcher B was found to contain
approximately 100 DPM of P-32 per ml of urine.
21
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An additional researcher was found to have approximately
16 DPM of P-32 per ml in his urine. This researcher was
bioassayed as part of the RSO's program, initiated on
June 30, to screen anyone who had access to the contaminated
conference room.
The RSB reported that Researcher A provided a container of
urine measuring more than 7200 milliliters. Because of the
large volume of urine produced, the RSB believed that the
sample was collected over a two day period.
An inspector with the State of Maryland Department of the
Environment was onsite to review NIH efforts to
decontaminate the apartment and car belonging to Researchers
A and B.
NIH stated that the contamination event occurred on June 28,
based on the contamination found on Researcher A's clothes,
and arbitrarily placed the time of the event at 11:00 a.m.
because Researchers A and B normally ate their lunch at this
time.
July 5

RIDIC reported that, based on urine data through June 30th,
the P-32 intake was approximately 9.8 MBq (265 microcuries).
RIDIC requested that NIH continue with urine collection to
refine the intake estimate.

July 6

The RSB reported that Researcher A provided a second
container of urine measuring more than 7200 milliliters.
The RSB said that they determined from interviews of
Researchers A and B that this sample was collected over a
24-hour period on July 3 and 4, that the urine was produced
only by Researcher A, and that no water or other liquid was
added to fill the container. The RSB also learned that the
greater than 7200 milliliter urine sample provided to the
RSB on July 3 was a 24-hour sample collected on June 30 and
July 1.
A second whole body count was performed by RSB. The
licensee reported that RSB counted for ten minutes with a
window setting from 10 keV to 2000 keV, and measured the
bremsstrahlung peak height at approximately 850 counts. The
previous peak height measured on the morning of June 30th
was approximately 1700 counts. No further quantification
was made.
A second Nuclear Medicine scan was performed. The physician
noted that the activity was no longer concentrated in
Researcher A's body in the same configuration as was seen on
22
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the previous scan. The Nuclear Medicine physician also
performed a whole body count using a Nal detector.
An inspector with the State of Maryland Department of the
Environment conducted surveys of Researcher A's and B's
apartment and confirmed the survey results previously
reported by NIH.
The RSO reported that they had identified two additional
researchers from the fifth floor of Building 37 who had
positive urine bioassay results. One bioassay result was 30
DPM per ml of urine, and the second result was 180 DPM per
ml of urine. The RSO scheduled follow up bioassays for both
individuals. One of the individuals reportedly only used
tritium, the second individual used 0.4 to 0.7 MBq (10 to 20
microcuries) of P-32 every few weeks, but reported that he
had not used P-32 in over 2 weeks.
While checking P-32 inventories on the fifth floor of
Building 37, the AIT found an unsecured laboratory (5D12)
with an unlocked refrigerator containing approximately
740 MBq (20 millicuries) of hydrogen-3 and 92 MBq (2.5
millicuries) of carbon-14. The RSB confiscated all of the
radioactive material.
July 7

The licensee expected Researcher A to provide additional
urine samples, however, no samples were delivered.

July 10

The licensee began urine bioassays of everyone on the fifth
floor of Building 37.
The RSB reported that a reanalysis of the liquid present in
the centrifuge tube showed P-32 and some P-33. The RSB
reanalyzed urine samples received from Researcher A and
determined that only P-32 was present in her urine.
Researcher A provided no urine samples to the RSB.
The Director of the Developmental Therapeutics Program
instituted new requirements: that all requests to use
radioactive material in the Program be made directly to him,
and that he would control issuance of the material. The
Director also assigned responsibility for surveying all
restricted and unrestricted areas of the fifth floor to
specific researchers.
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July 11

RSB reported no contact with Researchers A and B. The
licensee was uncertain whether more urine samples would be
received or whether the opportunity to perform additional
whole body scans would be provided.
No additional positive urine bioassays of other researchers
were identified. The RSB completed bioassays on 26 persons
thus far.
The RSO stated that they would complete surveys of all fifth
floor labs by close of business.

July 12

The licensee reported that Researcher A provided two more
24-hour urine samples for analysis.
RIDIC stated to the licensee that it would not require
collection of all of Researcher A's urine to get the
excretion data needed to do the dose assessment--just a few
more 24-hour samples taken next week, a few days apart.
RIDIC was also interested in additional Canberra whole
bodyscans and "quantification' of the scan information to
get some retention data. RIDIC advised that, even though
only a rough quantification of the whole body scan
information was possible, this quantification would provide
"guideposts' whichwould allow RIDIC to have more confidence
in its assessment.

July 13

The third whole body count was performed. The
bremsstrahlung peak height was now 425 counts.
The physician who supervised the Nuclear Medicine scans
estimated that Researcher A had a P-32 intake of
approximately 29.6 MBq (800 microcuries).
The RSB reported that they would analyze two more 24-hour
urines and perform an additional whole body count.

July 14

Surveys of all rooms on the fifth floor were almost
complete. NIH said that only a few rooms remained to be
checked and no contamination had been found.
At midday, the RSB reported that it continued screenings of
the approximately 120 researchers who work on the fifth
floor of Building 37. Samples from 82 individuals had been
processed, samples from 17 individuals that had been
received the prior evening currently were being processed,
and RSB was picking up the samples from the remaining 20 or
so researchers. NIH reported identifying P-32 contamination
in three additional researchers. This brought the total to
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eight individuals, including Researchers A and B. One
researcher had 140 DPM per ml of urine; the other two
researchers had less than 100 DPM per ml in urine. NIH
tried to identify commonalities among the individuals with
positive bioassays.
Because of the identification of several additional positive
urine bioassays in the urine samples processed by the
licensee the previous evening, the RSB surveyed the water
coolers and coffee stations on the fifth floor of Building
37 and identified contamination in a water cooler located in
the west hallway, between the C and 0 corridors. Earlier
surveys by the RSB reportedly did not look at this area
because the east hallway supported the foot traffic between
the conference room in the C corridor and the lab where
Researchers A and B worked on the D corridor and surveys
performed by researchers did not include the hallways. The
RSB reported to the AIT at approximately 3:15 p.m. that the
water cooler spigot was contaminated, and that water inside
of the drip pan contained approximately 300 DPM per ml of
P-32 contamination (see Appendix E). The RSO said that
because the water from the drip pan was not metabolized, NIH
intended to try and identify the chemical species by thinlayer chromatography and mass spectrographic analysis (see
Appendix E). The RSB reported that the water bottle was
removed and the water inside of the bottle had. no detectable
activity. The RSB also reported that the water present in
the reservoir exhibited no contamination. The RSB stated
that when the water was drained from the reservoir, 60,000
CPM of contamination located on the interior surface of the
reservoir was measured with a pancake GM.
The licensee determined that a delivery of water bottles was
made to Building 37 on July 13th. The water company
reported that some empty bottles were stored at its Jessup,
Maryland, facility, whereas others had gone to its Lorton,
Virginia, bottling plant. At the Lorton facility, where
52,000 bottles are processed daily, the bottles are washed
in hot soapy water, rinsed, and refilled with potable water.
The water company agreed to hold the bottles for analysis.
Urine screening was requested of anyone who drank from the
water cooler. Rescreening of urine samples for individuals
previously identified as being free of P-32 was begun.
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The RSB also reported finding contaminated coffee cups, an
individual-size water bottle, a microwave oven, and coffee
pots, all of which were confiscated by the RSB. The
contaminant was identified as P-32.
The FBI assumed the lead in the investigation.
July 15

Samples of wash water from the Lorton facility as well as
samples of water from the refilled water bottles were
analyzed by NIH. No contamination was identified in any
sample.

July 17

The RSO identified 24 persons other than Researchers A and B
who had P-32 contamination in their urine (an additional
individual was identified on July 19). The RSO stated that
those individuals having 100 DPM per ml of urine or more
would be followed with 24-hour urine samples, and that those
individuals having less than 100 DPM per ml of urine would
be spot-tested. The RSO reported that the maximum
contamination was 229 DPM per ml of urine, with six persons
total having contamination greater than 100 DPM per ml of
urine. For dose assessment purposes, the RSB estimated that
the intakes occurred on June 28, 1995 (at the same time that
it is believed Researcher A received her contamination),
resulting in a maximum intake estimate of 1.4 MBq (37
microcuries) or 5 percent of the ALI. The RSO reported to
the AIT that the average intake of P-32 was 0.3 MBq (7.7
microcuries).
The RSB reported that most of the affected
individuals were researchers, one was a housekeeping
contractor, and one was an adult summer student. Two
children who visited the area with a parent were tested and
no contamination was detected in their urine. Other
visitors were also tested and found to have no P-32
contamination.
The RSO and NIH management met with the research staff from
the fifth floor of Building 37 to discuss the contamination
of Researcher A and the subsequent contaminations of
additional individuals from the contaminated water cooler.
The research staff were asked to bring their own drinks to
work rather then rely on the facility's refreshments. Staff
were also told to maintain a high level of surveillance.
Those who received an intake of P-32 were advised of the
dose consequences in writing. All staff were asked to
complete questionnaires (Appendix F) to assist the RSB in
identifying when the contamination of the water cooler
occurred and to ensure that all of the contamination came
from the affected cooler. A list of telephone contacts was
provided to each researcher as well as a copy of NRC
26
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Regulatory Guide 8.29 ("Instruction Concerning Risks from
Occupational Radiation Exposure").
Urine screenings were
made available to anyone who requested a screening. The RSB
reported processing a total of more than 200 urine samples.
RSB staff performed surveys at the water cooler company's
Jessup facility. No contamination was identified. State of
Maryland inspectors conducted a confirmatory survey at the
Jessup facility.
Two individuals who previously had no contamination in their
urine when they were tested on July 12 were found to have
minor P-32 contamination in their urine (30 DPM per ml) when
they were. tested on July 14th.
RSB staff surveyed all other water coolers in Building 37
and reported finding no contamination. Questionnaires
indicated that all contaminated individuals drank water from
the contaminated water cooler. However, not all individuals
who drank water from the contaminated cooler had measurable
levels of P-32 in their urine. Although the information
provided on the questionnaires did not point to a specific
time that the water cooler was contaminated, the AIT noted
that urine samples provided as early as July 3, by
individuals other than Researcher A, exhibited internal P-32
contamination.
The NIH survey contractor performed a complete resurvey of
all areas on the fifth floor of Building 37. No additional
unexpected contamination was identified.
4

DOSE ASSESSMENT
NIH performed an assessment of the intake of P-32 by Researcher A, the
resultant radiation exposure received by Researcher A, and the radiation
exposure received by Researcher A's fetus. These assessments were
initially performed in collaboration with the Radiation Internal Dose
Information Center (RIDIC) at the Oak Ridge Institute for Science and
Education (ORISE).
The licensee completed the assessments without the
assistance of RIDIC. The licensee also performed assessments of the
P-32 intakes and resultant radiation exposures received by the 26
additional individuals. These assessments were performed without the
assistance of RIDIC.
RIDIC, serving as a scientific consultant to the AIT and using bioassay
data provided by.NIH, performed an assessment of the intake of P-32 by
Researcher A, the resultant radiation exposure received by Researcher A,
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and the radiation exposure received by Researcher A's fetus. RIDIC also
performed assessments of the P-32 intakes and resultant radiation
exposures received by the 26 additional individuals.
Because of the differences in the results of the assessments performed
by the licensee and the AIT's scientific consultant, NRC contracted with
a third party, Lawrence Livermore National Laboratory (LLNL)
(independent consultant), to independently review the assessments
performed by the licensee and the AIT's scientific consultant.
4.1

Researcher A Intake Estimates
The AIT determined that 39.6 MBq (1070 microcuries) is the best
estimate of Researcher A's P-32 ingestion. This value is based on
the best available bioassay information and, as recommended by
NRC's independent consultant, is the average of the best
individual estimates obtained by the scientific consultant and the
independent consultant. These values range from 30.3 to 48.1 MBq
(820 to 1300 microcuries).
The AIT did not use the NIH assigned estimate as summarized below
and discussed in detail in Appendix G. Appendix G also describes
the raw data, data processing, data analysis methodologies,
results and conclusions. (Note: Although NIH staff and the AIT's
scientific consultant were in communication with each other, NIH
elected to perform its own intake estimates.)
NIH assigned a 18.5 MBq (500 microcurie) intake to Researcher A.
The AIT scientific consultant's best estimate of intake was
30.3 MBq (820 microcuries).
Both of these estimates were based on
NIH's urine bioassay data. The independent third party arrived at
intake estimates of 40.7 MBq (1100 microcuries) from the urine
data set, 48.1 MBq (1300 microcuries) from the Department of
Nuclear Medicine quantified bremsstrahlung scan performed June 30,
1995, and 38.8 MBq (1050 microcuries) from the combined Department
of Nuclear Medicine bremsstrahlung scan and whole body count data
set. The ICRP-30 metabolic model for inorganic P-32 was used by
all three groups in making these estimates.
All estimates were based upon specific components of the following
available bioassay data for Researcher A: 25 urine specimens
collected between June 29 and July 27; 2 blood specimens collected
June 29 and June 30; 2 quantified nuclear medicine bremsstrahlung
images performed June 30 and July 6; 1 sodium iodide detector
whole body count performed by the Nuclear Medicine staff July 6;
and 4 lithium-germanium detector body counts performed by the
Radiation Safety Branch staff June 30, July 6, 13, and 20.
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In summary, the difference between the NIH estimate and the other
two for the urine data is due to fundamental differences in
interpretation and use of the raw data. The AIT scientific
consultant (RIDIC) and the third-party independent consultant
(LLNL) both elected to exclude the first few days of urine data.
These data were excluded because they did not cover true 24 hour
urine collections. The uncertainty associated with Researcher A's
total urine output and P-32 output in the specimens collected for
this period was too high to calculate meaningful 24 hour values.
The assumption of a constant concentration for the first two data
points, when the two rapid excretion components would have been
important, would result in an underestimated intake. Further, the
errors associated with these calculated values would significantly
affect later data analysis since the evaluation technique NIH used
to compare the urine data to the ICRP-30 model puts higher weight
on the early data points. Each group used essentially the same
numerical values for the bioassay data points after day-4.
The AIT concurs with the conclusions of both the AIT scientific
consultant and the third-party independent consultant that the NIH
approach underestimated the expected excretion at longer times and
does not provide as good a fit to the bioassay data.
The differences between the estimates of the third-party
independent consultant and the others are based on additional
bioassay data not used -by either NIH or the scientific consultant
and the methods used to evaluate the bioassay data. The
differences due to evaluation methods can be seen in the urine
bioassay results obtained by the scientific consultant 30.3 MBq
(820 microcuries) and the third party 40.7 MBq (1100 microcuries).
Although these values appear to be numerically different, they are
within the range of acceptable values once the uncertainties
associated with urine collection, measurements, data processing,
and data evaluation are considered.
The AIT concurs with the third-party independent consultant's
conclusion that the best estimate, 39.6 MBq (1070 microcuries),
obtained by averaging the four best estimates from their three
analyses and that of RIDIC.
4.2

is

Researcher A's Committed Effective Dose Equivalent Estimates
The AIT determined that 104 mSv (10.4 rem) is the best estimate of
Researcher A's committed effective dose equivalent. This value
was based on reference woman and, as recommended by the thirdparty independent consultant, is the average of the best
individual estimates obtained by the scientific consultant and the
third-party independent consultant. These values range from 80 to
127 mSv (8.0 to 12.7 rem).
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The AIT did not use NIH's assigned effective dose equivalent
because, as discussed below and in Appendix G, it was based upon
reference man and NIH's estimated ingestion for Researcher A.
NIH staff assigned an Individual effective dose equivalent of 41.7
mSv (4.17 rem). The scientific consultant's best estimate of the
dose was 80 mSv (8.0 rem). The third-party independent
consultant's best dose estimates were 108 mSv (10.8 rem) from the
urine data set; 103 mSv (10.3 rem) from the NIH Department of
Nuclear Medicine quantified bremsstrahlung scan performed June 30,
1995, and 127 mSv (12.7 rem) from the combined Department of
Nuclear Medicine bremsstrahlung scan and whole body count data
set.
Both NIH and the scientific consultant determined the effective
dose equivalents by dividing the estimated intake by the allowable
limit of intake for P-32 by ingestion, and multiplying the results
by 50 mSv (5 rem). This method uses the mathematical relationship
between an ALI and 50 mSv (5 rem).
NIH used the value given for
an ALI in 10 CFR Part 20, Appendix B, Table 1. This value is for
reference man. Provided the estimate of intake is correct, this
computational technique may be used by licensees to demonstrate
compliance with Part 20. The scientific consultant concluded that
the approximately 53-kilogram (116 pound-lb) researcher was more
appropriately represented by the 57-kg (125 lb) reference woman
than the 70-kg (154 lb) reference man and elected to use the ALI
for P-32 and reference woman. The independent third party did not
use the ALI to determine the dose but used the 'Code for Internal
Dosimetry (CINDY)" to calculate weighted organ doses directly from
the three estimated P-32 ingestion values and correcting the
appropriate organ dose results for the differences between
reference man and reference woman.
4.3

Dose Estimates for Researcher A's Fetus
The AIT determined that 66 mSv (6.6 rem) is the best estimate for
the fetal dose equivalent. This value, as recommended by the
third-party independent consultant, is the average of the best
individual estimates obtained by the scientific consultant and the
third-party independent consultant. These values range from 51 to
81 mSv (5.1 to 8.1 rem).
The AIT did not use NIH's assigned fetal dose equivalent because,
as discussed below, it was based upon NIH's estimated ingestion
for Researcher A.
NIH staff's assessment resulted in an estimated fetal dose
equivalent of 32 mSv (3.2 rem). The scientific consultant's best
estimate was 51 mSv (5.1 rem). The third-party independent
consultant's estimates were 69 mSv (6.9 rem) from the urine data
set, 65 mSv (6.5 rem) from the NIH Department of Nuclear Medicine
quantified bremsstrahlung scan performed June 30, 1995, and 81 mSv
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(8.1 rem) from the combined Department of Nuclear Medicine
bremsstrahlung scan and whole body count data sets.
All three groups arrived at the fetal dose equivalent estimate by
assuming a dose of 0.078 mSv (0.0078 rem) per 0.037 MBq
(microcurie) introduced into the maternal transfer compartment.
The number of megabecquerels (microcuries) introduced into the
maternal transfer compartment is 80 percent of the estimated
megabecquerel (microcurie) intake value.
4.4

Other Contaminated individuals
There were 26 contaminated individuals, other than Researcher A,
with estimated ingestions ranging from 0.07 to 1.4 MBq (2 to 37
microcuries).
NIH staff calculated committed effective dose equivalent values
from the available bioassay data for each individual, took the
highest estimated value, and assigned a range for the estimated
dose. The ranges were in 0.5 mSv (50 millirem) increments from 0
to 3.5 mSv (0 to 350 millirem). There were 18 individuals with
estimated doses less than 1.0 mSv (100 millirem), and eight with
estimated doses above 1.0 mSv (100 millirem) but less than 3.5 mSv
(350 millirem).
Although all 26 individuals were employed at NIH, for purposes of
limitation of exposure to radiation, the AIT determined that 21
individuals were occupational workers and 5 individuals were
members of the public. Of the 21 occupational workers, no one
received a radiation exposure in excess of the annual limit of
50 mSv (5 rem) established for occupational workers. Of the 5
individuals identified as members of the public, one individual
received a radiation exposure in excess of the annual limit of
1.0 mSv (100 millirem) established for members of the public.
This individual had an estimated committed dose equivalent of
2 mSv (200 millirem) based on a 24-hour urine sample..
The AIT determined that the use of dose ranges is'acceptable given
that there is considerable uncertainty associated with the dose
equivalent estimates for these individuals. The P-32 model used
for the estimates is designed for single uptakes. The AIT noted
that some individuals, especially those in coffee groups,
probablyingested P-32 on more than one occasion. Also the
majority of estimates were made from spot samples with reference
man or woman urinary output values assigned for the 24-hour
volumes. Only 10 of these individuals were asked to give 24-hour
urine specimens, and in all cases the actual urinary output was
considerably different from reference man or woman. The
differences varied from 200 to 1500 milliliters (with an average
of 670 milliliters) from the appropriate reference man or woman
value. If the exact time and number of P-32 ingestions were
known, the estimated doses probably would have been lower.
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The AIT determined the NIH ranges represent the doses to these
individuals, and our scientific consultant confirmed these doses.
5

SAFETY SIGNIFICANCE
The following evaluations of the safety significance of the exposures to
the pregnant researcher and to her fetus have been reviewed by the NRC's
medical consultant and are based on his draft report dated November 21,
1995. Although during July, August, and November, the medical
consultant received information verbally from NIH's Occupational Medical
Services and the researcher's obstetrician, issuance of the medical
consultant's final report can not occur until the receipt and review of
the pregnant researcher's actual medical records. If the opinion stated
by the medical consultant in his final report differs from that stated
herein, an addendum to this AIT report will be issued.
5.1

Effect on the Pregnant Researcher
Serious medical consequences are not probable to the exposed
researcher as a result of the ingestion of P-32.
The researcher reported episodes of vomiting on June 29 and 30
that may have persisted for several days thereafter, and
right-sided back pain that continued into July. Based on the
limited medical information available to the medical consultant,
he was unable to determine whether any of the symptoms reportedly
experienced by the researcher were related to ingestion of P-32.
Based on AIT's best estimate dose of 104 mSv (10.4 rem) and range
of doses of 80 to 127 mSv (8.0 to 12.7 rem) to the researcher, it
is highly unlikely that these symptoms are radiation related but,
because the chemical form of the ingested P-32 has not been
determined, chemical toxicity cannot be entirely excluded.
For purposes of assessing the potential medical effects of this
P-32 ingestion, the medical consultant used both the average
radiation dose to the researcher and to her fetus, as recommended
by the independent third-party consultant, andthe range of doses
determined by the AIT scientific consultant and the third-party
independent consultant.
5.1.1 Potential Deterministic Consequences of P-32 Ingestion
Assuming an effective dose to the contaminated researcher of
104 mSv (10.4 rem) and a dose range of 80 to 127 mSv (8.0 to
12.7 rem), no deterministic effects are expected. Based on
Appendix 4 of the dose estimate report from Lawrence
Livermore National Laboratory, the red marrow dose would
approximate 390 mSv (39 rem) in a female subject whose
effective dose was 104 mSv (10.4 rem). The red marrow dose
would range from 300 to 470 mSv (30 to 47 rem) for a dose of
80 to 127 mSv (8.0 to 12.7 rem). Discernible hematopoietic
system effects can be detected after single exposures to the
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bone marrow of doses as small as 500 mSv (50 rem), but would
be quite unlikely with a smaller dose. Moreover, the
modulating Influence of low dose rate must be considered in
an instance of internal exposure with a radlonuclide having
a half-life of 14.3 days. The limited hematological data
available for the contaminated researcher do not show
evidence of a deterministic effect on the hematopoietic
system.
5.1.2 Potential Stochastic Consequences of P-32 Ingestion
The stochastic effect of concern in the contaminated
researcher is radiation-induced cancer. Based on the risk
estimates published in "Health Effects of Exposure to Low
Levels of Ionizing Radiation: BEIR V." (Washington, D.C.:
National Academy Press; 1990:175), the lifetime additional
risk for fatal cancer with a 104 mSv (10.4 rem) exposure is
1.24% for a woman exposed at age 25 and 0.59% for a woman
exposed at age 35. These lifetime additional risk estimates
for exposures between 80 and 127 mSv (8.0 and 12.7 rem)
range from 0.95 to 1.51% for a woman exposed at age 25 and
from 0.45 to 0.72% for a woman exposed at age 35 The
actual additional risk in this case can be reduced by a
factor of 2.0 to 2.5 because the exposure was delivered at a
low dose rate. For comparison, the lifetime risk of fatal
cancer without radiation exposure is approximately 20%.
5.2

Effect on the Fetus of the Pregnant Researcher
Serious medical consequences are not probable to the exposed
researcher's fetus as a result of the ingestion of P-32.
5.2.1 Potential Deterministic Consequences of P-32 Ingestion
Assuming a fetal effective dose of 66 mSv (6.6 rem) and a
range of 51 to 81 mSv (5.1 to 8.1 rem), no deterministic
effects are expected with a fetus of approximately 16-weeks
age. The deterministic effect of most concern at this stage
of fetal development would be impairment of brain
development (manifested by retardation or reduced
intelligence test scores). The studies evaluating the risk
of injury to the developing brain have stratified fetuses
into those 8 to 15 weeks of age (post-conception) and those
16 to 25 weeks of age (post-conception).
The age of the
fetus at the time of exposure in this case (16.5 weeks postmenstrual age, or 14.5 weeks post-conception age) is at the
border between these two groups. Additionally, the
radiation dose from P-32 would be delivered over a
protracted period of time, thus clearly extending part of
the exposure into the older-age stratum. Moreover, it is
unknown whether modulation for a low dose rate must also be
considered. Irrespective of these points of uncertainty,
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radiation-induced severe mental retardation is unlikely in
this fetus.
Although the available data are generally taken to indicate
a linear, non-threshold response, they are also consistent
with a threshold in the range of 200 to 400 mSv (20 to 40
rem) for the 8 to 15 week fetus, with no definite increase
in mental retardation evident at doses of less than 200 mSv
(20 rem).
In fetuses between 16 and 25 weeks of age, no
definite increase in mental retardation is evident at doses
below 500 mSv (50 rem). With regard to less severe
impairment of brain development, the results of intelligence
test scores suggest a significant radiation-related decrease
in 8 to 15 week fetuses and a less marked effect at 16 to 25
weeks. With utilization of a linear model, a 21 to 33 point
diminution of IQ score is expected with a 1000 mSv (100 rem)
acute exposure to a 8 to 15 week fetus. Hence, ignoring
dose-rate effects, a theoretical reduction in IQ of the
exposed fetus in this case of 1.4 to 2.2 points (assuming a
fetal dose of 66 mSv (6.6 rem)) might be expected. The
range of theoretical reductions in IQ scores extends from a
low value of 1.1 points to a high value of 2.7 points, with
fetal doses ranging from 51 to 81 mSv (5.1 to 8.1 rem).
Such an effect would be undetectable and any putative
relationship to radiation exposure unprovable.
5.2.2 Potential Stochastic Consequences of P-32 Ingestion
Although there is moderate uncertainty in the data used for
cancer risk estimation as a result of in utero radiation
exposure, a reasonable estimate of the risk during the first
10 to 14 years of life for leukemia and other childhood
cancers after in utero radiation exposure is approximately
0.05% per rem. Accordingly, in this case with an average
fetal effective dose of 66 mSv (6.6 rem), an excess risk of
0.33% is estimated. An excess risk of 0.26 to 0.40% is
estimated for effective doses ranging from 51 to 81 mSv (5.1
to 8.1 rem). It is unknown whether this risk estimate
should be reduced because of the low dose rate associated
with this internal exposure. For comparative purposes, the
natural risk of childhood cancer is about 0.1%.
5.3

Effect on Other Contaminated Individuals
No deterministic or stochastic consequences are expected for the
additional 26 individuals who were internally contaminated with
P-32.
All of the 26 individuals received radiation exposures of less
than 10 percent of the annual limit of 50 mSv (5 rem) established
for occupationally exposed workers. This 50 mSv (5 rem) annual
limit was established to ensure that there would be no
34
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deterministic consequences for an individual who received an
exposure within the annual limit and to minimize the probability
of stochastic consequences for an individual who received the
annual limit in each year of her or his working life.
6

ASSESSMENT OF THE LICENSEE'S RESPONSE TO THE INCIDENT
Researcher B initially attempted to notify the Authorized User after the
identification of Researcher A's contamination. Unable to accomplish
this, Researcher B notified the NIH Fire Department through use of the
emergency call number (116).
The Fire Department appropriately
identified the problem as involving radioactive material and contacted
the Deputy RSO at his home. The Deputy RSO is at the top of the call
list for emergencies involving radioactive materials. When the
Authorized User was notified of the incident, he contacted the RSB
directly. Both notifications initiated a RSB response. These
notifications were performed in accordance with the licensee's emergency
procedure.
Initial response to the incident by RSB technical staff and management
was immediate and appropriate. Proper surveys of Researcher A were
performed to evaluate and classify the contamination before transporting
Researcher A offsite. Bypassing this evaluation in favor of immediate
transportation offsite and hospitalization would have risked the
possible spread of contamination and been warranted only if Researcher
A's condition was life threatening (e.g., significant bleeding or
cardiac arrest).
The final survey of Researcher A, performed before her transport
offsite, was the collection of the initial urine sample. A meter survey
of this sample proved that Researcher A was internally contaminated.
The decision to collect and analyze the initial urine sample and to use
NUREG CR-4884 to obtain a rough estimate of Individual A's intake was
appropriate and timely.
The licensee's decision to contact radiation emergency medical
professionals at REAC/TS and arranging for the REAC/TS physician to
speak directly with the emergency room physician, as well as the
licensee's decision to utilize the expert resources at RIDIC to assist
with the evaluation of the P-32 intake, the radiation dose to Researcher
A and to her fetus, was appropriate given the estimated level of P-32
internal contamination, Researcher A's pregnancy, and the lack of
experience dealing with significant P-32 internal contamination both at
NIH and at other institutions.
The RSO advised the attending physician at Holy Cross Hospital of the
need to collect 24-hour samples of Researcher A's urine for
determination of her P-32 intake and radiation dose. The Authorized
User reportedly later instructed the attending physician to collect only
35
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a portion of each void but to measure and document the total volume of
each void. The attending physician did not believe that the two
instructions were substantially different but he modified the
instructions such that a portion of each urine sample was collected and
the remainder of each sample was placed in a single 'pooled urine*
container. These instructions were provided to Researchers A and B when
Researcher A was discharged from Holy Cross Hospital early on the
morning of June 30. Researchers A and B followed these instructions.
Later on the morning of June 30, the RSO provided Researchers A and B
with an additional container for urine collection and instructed them to
begin using this container. Although NIH used these early samples in
their analysis of the P-32 intake, RIDIC and LLNL did not use them
because they were collected only over a 12 hour period and both RIDIC
and LLNL believed that the use of this data to represent the average
P-32 concentration in urine over a 24 hour period, at a time when the
rate of P-32 excretion was rapidly changing, was inappropriate.
The licensee's analytical capabilities enabled them to accurately
identify and quantify P-32 contamination in urine and the licensee's
decision to perform urine bioassays and whole body counts for assessment
of the P-32 intake was appropriate. However, the licensee did not
quantify the whole body counting data due to concerns that the
quantification could not be performed accurately and that the data would
be misinterpreted. The AIT recognized the difficulties inherent in
quantifying activity based on bremsstrahlung radiation however, these
data could have been used as guideposts to support other determinations
of intake.
The RSB should have contacted the NIH Police Department immediately
after receipt of allegations that Researcher A was intentionally
contaminated rather than waiting until the following morning. Early
notification would have allowed the NIH Police the opportunity to secure
the affected areas on the evening of June 29, possibly preserving
evidence.
Although surveys of laboratory 5D18, the 5C conference room, and the
corridors/hallway in between the laboratory and the conference room were
extensive, the licensee did not survey additional areas on the fifth
floor. These additional areas, including water coolers and coffee
stations, were not surveyed because the licensee believed that the
method of ingestion was known. This focus on one ingestion pathway, to
the exclusion of others, was reenforced by statements made by
Researchers A and B on June 29 that they brought all of their food and
drink to the lab from their home. Early urine bioassays suggest that
the contamination of the water cooler occurred before July 3. Had the
surveys been more comprehensive and other pathways been considered, the
contaminated water cooler may have been identified earlier and fewer
people contaminated.
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The RSB's review of P-32 inventories on the fifth floor of Building 37
on June 30 was appropriate. However, because researchers do not always
account for radioactive decay on inventory records and researchers
dispose of unfinished vials of radioactive material to waste without
quantification of the activity remaining in the vial, the accuracy of
these records is questionable. Problems with the accuracy of
radioactive material inventory records are exacerbated by the fact that
radioactive material suppliers frequently provide more activity than is
requested by the purchaser. While these problems precluded the
identification of the source of the material which caused the
contamination, the AIT noted that a knowledgeable person (i.e., an
authorized user or a supervised user of radioactive materials) could
falsify inventory records to disguise unauthorized use.
The licensee's involvement of NIH management beginning on June 29 and
the Radiation Safety Committee on June 30 was appropriate.
Urine samples from the pregnant researcher were analyzed promptly. The
AIT also determined that the licensee analyzed these samples accurately
as confirmed by the analyses performed for the AIT at ORISE and by the
NRC's Region I laboratory (Appendix H). The periodic reanalysis of
samples by the licensee to ensure that the samples contained no
additional radioactive contaminates was appropriate.
Radiation surveys of Researcher A's car and apartment were comprehensive
and timely, and appropriate action was taken to secure contaminated
materials.
The RSB did not review and evaluate the adequacy of radiation surveys
conducted by others. As previously stated, bioassay evidence suggests
that the contamination of the water cooler occurred before July 3, 1995.
On July 10 the Director of the Developmental Therapeutics Program
assigned responsibility for surveying all restricted and unrestricted
areas of the fifth floor to specific researchers. It was later
determined that the Director did not consider the fifth floor hallways,
including the west hallway where the contaminated water cooler was
located, to be within the scope of the survey area. These surveys also
failed to identify the contaminated coffee pots, etc., found by the RSB
staff and contractors during surveys of fifth floor unrestricted areas
conducted on July 14th. The complete resurvey of the 5th floor by
contractors and staff after discovery of the contaminated water cooler
on July 14 was appropriate.
The assessment of the P-32 intake from scans performed in the licensee's
Nuclear Medicine Department was consistent with AIT estimates of intake
based on urine bioassay.
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The licensee's initial decision to bioassay additional persons who had
access to the contaminated conference room was appropriate and most
samples were analyzed promptly. The later decision to perform bioassays
of everyone who worked on the fifth floor after identification of
internally contaminated individuals who did not use the 5C conference
room was appropriate. However, one sample collected on July 5, 1995 was
analyzed on July 18, 1995, because the licensee's system to ensure
tracking of samples did not identify that this sample had been mailed to
the RSB. Furthermore, analysis of some urine samples may have been
delayed by up to three days, possibly delaying identification of the
contaminated water cooler (see Appendix I).
NIH records show that 55 bioassay samples were counted beginning at
3:32 p.m. on July 13th, and that 10 of these samples were eventually
determined to be positive for P-32 contamination. At midday on July 14,
the RSO reported to the AIT Team Leader that, thus far, bioassay samples
from 82 individuals who worked on the fifth floor of Building 37 had
been processed, samples from 17 individuals that they received on the
evening of July 13th were being processed, and RSB staff had been sent
to pick up the samples from the remaining 20 or so researchers. The RSO
reported that, at that time, P-32 contamination had been identified in
three additional researchers, bringing the total to eight individuals,
including Researchers A and B.
Expansion of the urine bioassay program on July 14 to everyone who drank
from the contaminated water cooler was appropriate and the AIT
determined that these urine samples were processed promptly.
On July 17, the RSO and NIH management met with NIH staff from the fifth
floor of Building 37 to discuss the contamination of Researcher A and
the subsequent contaminations of additional individuals from the
contaminated water cooler. The research staff were asked to bring their
own drinks to work rather then rely on the facility's refreshments.
Staff were also told to maintain a high level of surveillance. Those
who received an intake of P-32 were advised of the dose consequences in
writing. All staff were asked to complete questionnaires (Appendix F)
to assist RSB in identifying when the contamination of the water cooler
occurred and to ensure that all of the contamination resulted from the
water cooler. A list of telephone contacts was provided to each
researcher as well as a copy of Reg Guide 8.29 (lInstruction Concerning
Risks from Occupational Radiation Exposurem). Urine screenings were
made available to anyone who requested a screening. Although some
licensee staff believed that the results of urine sample analyses were
not adequately communicated to all of the persons on the fifth floor who
were bioassayed, the RSB staff stated that their program to maintain
radiation exposures as low as reasonably achievable required them to
communicate and deal with the maximally exposed individuals first. The
AIT determined that the licensee's efforts to communicate with personnel
from the fifth floor were appropriate. However, interviews with NIH
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staff indicated that wider and earlier distribution of information
regarding the contamination of the pregnant researcher, specifically the
fact that the pregnant researcher did not use P-32 in her research,
would have raised their level of awareness and resulted in their taking
additional safety precautions.
The licensee's use of questionnaires to try to identify when the
contamination of the water cooler occurred and to ensure that all of the
contamination came from the affected cooler was appropriate. However,
when five of the persons contaminated with P-32 did not respond to the
questionnaire, the licensee was not prompt in contacting those
individuals directly to ascertain whether they had consumed water from
the affected water cooler.
The RSB stated that, after the identification of the contaminated water
cooler on July 14, they were reluctant to contact the water cooler
company. However, the RSB did contact the water cooler company,
identified that the bottles removed from NIH were processed at the
company's facilities in Jessup, Maryland and Lorton, Virginia, and
conducted surveys at these facilities adequate to confirm that no
residual contamination existed at these facilities.
After the identification of the contaminated water cooler on July 14,
the licensee recognized the need to ensure that the full scope of the
contamination event was known and to reduce the possibility of further
contamination events. To this end, after discussions with the NRC, the
licensee committed to: (1) survey all of Building 37; (2) perform urine
bioassays on all willing occupants of Building 37; (3) develop a
statistically valid plan to perform urine bioassays on other NIH
employees; (4) develop an augmented radiological survey program; (5)
assist in the development of security plans for food storage and
preparation areas; and (6) make permanent the revised interim security
policy adopted as a permanent policy by the RSC on July 20, 1995,
including the enforcement policy that specified that breaches of
security by researchers would result in mandatory suspension of
privileges to use radioactive materials. These commitments were
documented in Confirmatory Action Letters dated July 21, 1995
(Appendices B and C). NRC determined that these actions were adequate
to obtain the required assurances.
7

ASSESSMENT OF THE BYPRODUCT MATERIAL PROGRAM AT NIH IN AREAS RELATED TO
THE ACCESS AND CONTROL OF LICENSED RADIOACTIVE MATERIAL
7.1

Purchase and Receipt of-Radioactive Material
Only authorized users can purchase radioactive materials. All
radioactive material shipments are required to be delivered to the
RSB Office. The RSB established this requirement independently
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with all radioactive material manufacturers. The inspector noted
that centralized receipt is an effective method for controlling
the use of radioactive materials.
Requests for the purchase of radioactive materials are submitted
to the RSB on form NIH 88-1. Aside from ordering information, the
NIH 88-1 form requires the name of the authorized user, the names
of the individuals who will use the radioactive material, and the
signature of the authorized user. The RSB places all orders for
radioactive material. The RSB reviews each request for purchase
of radioactive material against the authorized user's
authorization before placing the order. Shipments of radioactive
material to Building 21 are received by RSB contractors in
accordance with the requirements of 10 CFR 20.1906, and the order
is checked against the authorized user's current inventory. When
surveys and order verification are completed, the shipment is
transported by the RSB contractor to the individual who ordered
the material or her/his designee.
NRC recently determined that the licensee replaced the NIH 88-1
form with an electronic version of the document which is
transmitted via the NIH computer system to the RSB. AIT
determined that this procedure is not in accordance with the
requirements of the NIH license because the electronic document
does not include the signature of the authorized user.
All radioactive material orders and receipts are maintained in a
database by the RSB. The RSB also uses this information to keep a
running inventory of radioactive materials possessed under the
license. The licensee adjusts the inventory for decay and reduces
the inventory after waste disposal. Authorized Users are required
to maintain inventories of radioactive material possessed under
their permit. The RSB provides each authorized user with a
monthly report of purchases made under their authorization.
The inspector noted that the NIH 88-1 forms used to purchase the
radioactive material used by Researchers A and B in September and
October 1994, before their receipt of formal training in November
1994, indicated that the material would be used by Researcher C
and the Authorized User. These NIH 88-1 forms did not list
Researchers A and B as users. The AIT determined that the
Authorized User improperly completed these forms as he did not
identify Researchers A and B as the users of these materials.
7.2

Radioactive Material Use and Inventory Control
NIH places ultimate responsibility for the proper use of
radioactive material on the authorized user who purchased the
material. Authorized users are permitted to purchase and share
-.
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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 purchased 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 is
using radioactive material and that unauthorized use is dealt with
severely.
As previously stated, the AIT determined that Researchers A and B
were permitted to use licensed material before their receipt of
required radiation safety training and without required dosimetry.
In addition, the licensee's audit program failed to identify these
inadequacies.
Authorized users are required to maintain radioactive material
inventory records. The AIT noted that the accuracy of inventory
records is questionable because researchers only estimate the
amount of material 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. The AIT noted that inventories of higheractivity vials (greater than 37 MBq (I millicurie)) are more
accurate because the higher-activity vials normally contain
radioactive raw material that is used in its entirety In a single
chemical syntheses. This contrasts with low-activity vials, which
normally contain prelabeled compounds that are used a few
kilobecquerels (microcuries) at a time over a period of days or
weeks. The AIT identified one researcher who only documented the
receipt of a radioactive material vial and the disposal of the
vial. This researcher stated that a more detailed inventory form
was not useful in her case because of the numerous, small
withdrawals she and her coworkers routinely made from the vial.
This researcher stated that, before leaving Building 37 at the end
of May 1995, she routinely ordered P-32 labeled nucleotides for
use in her lab and for use in the neighboring lab. Although the
radioactive material was ordered under the authorization of her
authorized use, the material was also used by individuals working
for another authorized user. It was also noted that when this
researcher left Building 37 at the end of May 1995, she left the
remaining P-32 for use by her coworkers and did not record the
disposal of the vials as was her practice. The inspector noted
that the original quantity of P-32 in the two vials, allowing for
decay, was not nearly enough to have been responsible for the
contamination event discovered on June 29, 1995. The AIT was able
to identify from an inventory that was conducted by the licensee
and AIT on June 30th that the vials were present in the laboratory
on that date and were awaiting disposal. An interview of the
researchers who routinely used the material showed that the
41
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material was, in fact, used. The AIT determined that the
researcher failed to maintain the required inventory of
radioactive material in that she did not document the disposal of
these materials to waste.
7.3

Waste Disposal
NIH, by procedure, forbids the disposal of radioactive liquid
waste to the sanitary sewer via individual hot sinks. Researchers
are required to collect liquid waste in plastic carboys and
document the amount and type of radioactive material entered into
each carboy.
Liquid waste is picked up, by appointment, by RSB
contractors; each carboy is analyzed before disposal to make sure
that the licensee stays within the regulatory limits for disposal
to the sewer. Analyses of individual carboys indicates that the
researcher is almost always accurate in his/her statement as to
the type of radioactive material that was placed into the carboy,
but frequently is wrong in his/her estimate of the amount of
radioactive material placed in the carboy. The inspector noted
that the analyses are high as often as they are low. The
inspector noted that one cause of inaccurate estimates is that
some researchers account for decay in their documentation and
others do not.
NIH requires that researchers document the type and quantity of
radioactive material placed in solid waste. Waste is picked up by
appointment by RSB contractors and is shipped offsite for
incineration or compaction at a commercial facility. Analysis of
solid waste is extremely difficult (if not impossible) from a
quantitative standpoint, and NIH does not evaluate the accuracy of
statements made by researchers regarding the amount or type of
radioactive material placed in solid waste.
The AIT determined that waste inventory records are unreliable for
the reasons stated above. The AIT concluded that the P-32 used in
the contamination of Researcher A and 26 other individuals could
have been retrieved or diverted from waste by a knowledgeable
individual without detection.

7.4

Security of Radioactive Materials
The requirements of 10 CFR 20.1801 and 20.1802 are absolute in
that there are no specified activity thresholds. The licensee
established a threshold amount for the security of radioactive
materials located in laboratories at 10 CFR Part 20 Appendix C,
quantities. The licensee's position is based on its understanding
of the answer to question #129 (NUREG CR-6204), posed to the NRC
after issuance of the revised 10 CFR Part 20 in January 1994. The
answer to question #129 indicates, in part, that the security
42
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requirements described in 10 CFR 20.1801 and 20.1802 will not be
enforced for quantities ofradloactive material that are exempt
from labeling by 10 CFR 20.1905(a).
These are the quantities
described in Appendix C of Part 20.
The inspectors who conducted the routine inspection of NIH on
June 26 through 30, 1995, concluded that the security of
radioactive materials at NIH was adequate and improved. This
conclusion was reached by inspectors who toured approximately 50
research laboratories in the Bethesda facility in Buildings 21,
10, 41, 37, 18, 49, 4, and 26T, and in the Rockville facility at
the Key West Life Science Center and 5 Research Court. The
inspectors concluded that most of the improvement was gained by
locking stock vials and other concentrated samples in
refrigerators and in shields. The inspectors did identify one
security violation related to an incident identified by the
licensee on July 13, 1994. This incident occurred on July 12,
1994, and involved the loss of a package containing 70 microcuries
of an iodine-125-labelled protein.
On July 6, 1995, the AIT identified one laboratory on the fifth
Floor of Building 37 where vials containing megabecquerel
(millicurie) quantities of H-3 and C-14 were found unsecured in a
refrigerator. Once identified, the RSB Confiscated these items.
On July 20, 1995, after the identification of P-32 internal
contamination, the licensee adopted a new NIH enforcement policy
that specified that breaches of security by researchers would
result in a mandatory suspension of privileges to use radioactive
material.
The security of radioactive material at NIH is similar to the
security of radioactive material at other academic biomedical
research facilities. There currently is no evidence to suggest
that inadequate security of radioactive materials was the
proximate cause of this incident. The possibility exists that the
contamination resulted from the acts of an individual authorized
to use the material, either as an authorized user or a supervised
user. The possibility also exists that the material could have
been brought onto the NIH campus from another licensed facility.
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CONCLUSIONS
The following conclusions are listed in order of safety significance:
8.1

Cause of the Incident
The AIT concluded that these internal contaminations were not the
result of accidental acts. As a result, 27 individuals were
unnecessarily exposed to radiation.

8.2

Licensee's Initial Response
The AIT concluded that the licensee's initial response after
identification of the incident on June 29 was appropriate.
Notification of the RSB occurred promptly as designed and the RSB
response was timely. The radiation surveys of the pregnant
researcher, the decision to perform urine bioassays to assess the
researcher's intake of P-32, and the licensee's use of expertise
at REAC/TS and RIDIC were appropriate. Most urine bioassay
samples from the pregnant researcher and individuals who had
access to the contaminated conference room were promptly analyzed.

8.3

Licensee's Follow-up
The response to the pregnant researcher focused on one ingestion
pathway, the possible contamination of food consumed by the
pregnant researcher, and did not consider the possibility of other
ingestion pathways. Radiation surveys of the fifth floor of
Building 37 performed by the RSB after identification of the
incident on June 29 were limited in scope, and subsequent surveys
performed by research staff in these areas were not adequately
reviewed. Had complete surveys of the fifth floor been performed,
the contaminated water cooler may have been identified before
July 14 and fewer individuals would have been affected by this
contamination. When the bioassay program was expanded to include
everyone who worked on the 5th floor of Building 37, processing of
all urine bioassay samples was not prompt. The processing of some
urine bioassay samples were delayed as much as three days. Had
these samples been processed earlier, the RSB may have been
prompted to survey for additional sources of contamination before
July 14 and fewer individuals would have been affected by the
contaminated water cooler. Processing of urine bioassay samples
after the identification of the contaminated water cooler was
prompt.
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8.4

Security of Radioactive Material
There is currently no evidence to suggest that inadequate security
of radioactive materials was the proximate cause of the internal
contaminations. The AIT concluded that the security of
radioactive materials at NIH was generally adequate and comparable
to the security of these materials at other similar institutions.
The AIT did identify one laboratory on the fifth floor of Building
37 where megabecquerel (millicurie) quantities of carbon-14 and
hydrogen-3 were left unattended in an unlocked laboratory.
Furthermore, special inspections of security conducted in October
and November, 1995, identified weaknesses in the security of
radioactive material. Weaknesses may have resulted in ease of
access to radioactive material which could be a contributing
factor.
However, the possibility also exists that the contamination
resulted from the acts of an individual authorized to use the
material, either as an authorized user or a supervised user.
Further, the possibility exists that the material could have been
retrieved or diverted from radioactive waste or brought onto the
NIH campus from another licensed facility.

8.5

Dose to Contaminated Individuals
8.5.1 Researcher A
AIT determined 39.6 MBq (1070 microcuries) is the best
estimate of Researcher A's P-32 ingestion. This value is
based on the best available bioassay information and, as
recommended by NRC's independent consultant, is the average
of the best individual estimates obtained by the scientific
consultant and the independent consultant. These values
range from 30.3 to 48.1 MBq (820 to 1300 microcuries). AIT
did not use the NIH assigned estimate as discussed in detail
in Appendix G.
AIT determined 104 mSv (10.4 rem) is the best estimate of
Researcher A's committed effective dose equivalent. This
value was based on reference woman and, as recommended by
NRC's independent consultant, is the average of the best
individual estimates obtained by the scientific consultant
and the independent consultant. These values range from 80
to 127 mSv (8.0 to 12.7 rem). AIT did not use NIH's
assigned effective dose equivalent because, as discussed in
Appendix G, it was based upon reference man and NIH's
estimated ingestion for Researcher A.
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The AIT noted that this exposure exceeds the annual limit
for occupationally exposed workers specified in 10 CFR
20.1201(a)(1). As stated in Section 5.1 of this report,
serious medical consequences are not probable to the exposed
researcher as a result of the ingestion of P-32.
8.5.2 Researcher A's Fetus
AIT determined 66 mSv (6.6 rem) is the best estimate for the
fetal dose equivalent. This value, as recommended by NRC's
independent consultant, is the average of the best
individual estimates obtained by the scientific consultant
and the independent consultant. These values range from 51
to 81 mSv (5.1 to 8.1). AIT did not use NIH's assigned
fetal dose equivalent because it was based upon NIH's
estimated ingestion for Researcher A.
The AIT determined that a radiation exposure of 66 mSv (6.6
rem) would constitute an overexposure of a declared pregnant
worker's fetus pursuant to 10 CFR 20.1208. As stated in
Section 5.2 of this report, serious medical consequences are
not probable to the exposed researcher's fetus as a result
of the ingestion of P-32.
8.5.3 Other Contaminated Individuals
The licensee assessed the intake of P-32 and estimated the
resultant radiation exposure to 26 other individuals who
were internally contaminated, including the pregnant
researcher's husband. The radiation exposures ranged
between I and 3.5 mSv (100 to 350 millirem) for eight
individuals, and less than I mSv (100 millirem) for 18
individuals. The AIT determined that these assessments were
conservative in that they assumed every individual's intake
occurred at the earliest possible time and that every
individual's intake was the result of a single exposure to
the contaminate.
The AIT also determined that 5 of the 26 contaminated
individuals (other than the pregnant researcher) did not
receive radiation safety training because they did not work
in a restricted area and they were not expected to come into
contact with radioactive materials during the course of
their employment at NIH. The AIT determined that these 5
individuals are members of the public under 10 CFR 20 and
are therefore limited by 10 CFR 20.1301 to the receipt of
less than 1 mSv (100 millirem) annually. The AIT noted that
one of these individuals is estimated by the licensee to
have received approximately 2 mSv (200 millirem), an
46
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exposure in excess of the limits for a member of the public
specified in 10 CFR 20.1301. As previously stated in
Section 5.3 of this report, no deterministic or stochastic
consequences are expected for the additional 26 individuals
who were internally contaminated with P-32.
8.6

Training of Researchers A and B
During the course of this inspection, the AIT determined that
Researchers A and B used licensed radioactive material before
their receipt of formalized radiation safety training on
November 29, 1994. The NIH license permits the use of radioactive
materials by individuals under the supervision of an authorized
user before receipt of formalized training, as long as the
authorized user certifies that she or he has provided the training
described in the "Radiation Safety Orientation for New Personnel
Planning to Use Radioactive Material" training packet. The
licensee reported that the Authorized User never certified that
this training was provided to Researchers A and B. The use of
radioactive material by Researchers A and B before November 29,
1994, was not in accordance with the requirements of the NIH
license.

8.7

NIH Laboratory Capabilities
The AIT concluded that the licensee's laboratory capabilities
allowed it to accurately identify and quantify P-32 contamination
in urine samples. This conclusion was reached after the
comparison of analyses performed by NIH with the analyses
performed for the AIT by ORISE and by NRC Region I's laboratory.

8.8

Purchase and Use of Radioactive Material
The AIT determined that NIH 88-1 forms used to order radioactive
materials received in laboratory 5D18 between. August 31 and
December 14, 1994, were not completed properly by the Authorized
User as he failed to list Researchers A and B as users of these
materials. In addition, the Authorized User allowed Researchers A
and B to use radioactive material under his supervision before
certifying their receipt of training required by the NIH license.
The AIT also identified one researcher who failed to maintain the
required inventory of radioactive material in that she did not
document the disposal of these materials to waste.
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8.9

Collection and Evaluation of Bioassay Samples
The licensee's decision to perform urine bioassays to assess the
intake of P-32 was appropriate. The AIT is aware that the
emergency room staff at Holy Cross Hospital received two different
instructions for urine sample collection and that the instructions
provided to the pregnant researcher and her husband for urine
sample collection may not have been completely understood.
However, the AIT is not aware of any urine sample data which were
lost or compromised as a result of these difficulties. Although
NIH used these early samples in their analysis of the P-32 intake,
RIDIC and LLNL did not use them because they were collected only
over a 12 hour period and both RIDIC and LLNL believed that the
use of this data to represent the average P-32 concentration in
urine over a 24 hour period, at a time when the rate of P-32
excretion was rapidly changing, was inappropriate. The licensee's
decision to perform whole body scans in order to assess the
clearance of P-32 from the pregnant researcher's body was
appropriate; however, the AIT is concerned that the licensee
rejected quantification of this information because of concern
that quantification could not be performed accurately, and that
the data would be misinterpreted. The AIT believes these data
would provide guideposts which would increase confidence in the
assessment of the intake. Similarly, although the licensee
arranged for the performance of scans and an assessment of the
pregnant researcher's intake by its Nuclear Medicine Department,
the licensee did not consider this assessment in its overall
evaluation of the intake because of their concerns for the
accuracy of this information. NRC's third party independent
consultant used these data to refine the dose estimate.

8.10

Use of External Dosimetry in Laboratory 5D18
RSB records indicated that Researchers A and B each were first
issued a film badge to monitor whole body radiation exposure and a
thermoluminescent dosimeter (TLD) (ring badge) to monitor
radiation exposures to their extremities in October 1994. The AIT
noted that, although Researchers A and B had not been issued
dosimetry at the time of their first use of radioactive material
during the third week of September, the NIH license does not
require that either whole body or extremity dosimetry be worn by
researchers who use low energy beta-emitting isotopes such as
S-35. Whole body film badges were required to be worn beginning
on November 14, 1994, when P-33 use began, and extremity dosimetry
was required to be worn beginning on December 14, 1994 when more
than 18.5 MBq (0.5 millicuries) of P-32 was used. Film badges and
TLDs for Researchers A and B were sent monthly from the RSB
directly to the Authorized User for distribution to Researchers A
and B. The AIT determined that whole body dosimetry was never
......
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distributed to Researchers A and B by the Authorized User and
therefore, Researchers A and B did not wear required dosimetry
during their use of radioactive material. The AIT also determined
that the licensee's external dosimetry program failed in that it
did not identify that Researchers A and B were not wearing the
dosimetry that was issued to them, even though monthly dosimetry
reports indicated that the dosimetry was not worn.
8.11

Program Audits
The AIT determined that the licensee's audit program failed to
identify, during an audit of laboratory 5D18 conducted on
November 17, 1994, that Researchers A and B were using radioactive
material before their receipt of required training. This audit
also failed to identify that P-33 was being used in the
laboratory. The licensee's audit program failed again on May 19,
1995, when it did not identify that Researchers A and B were not
wearing required dosimetry.

9

EXIT MEETING

A Technical Debrief was held with senior licensee managers on August 8,
1995.
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ABBREVIATIONS AND DEFINITIONS

Adenine
- CAHNS -- a purine constituent of nucleic acids
Adenosine - An organic compound composed of adenine and ribose that is a
structural component of nucleic acids.
ATP
- Adenosine triphosphate
ADP
- Adenosine diphosphate
AMP
- Adenosine monophosphate
AIT
Augmented Inspection Team
ALARA As Low As Reasonably Achievable
Autorad.
- Abbreviation for autoradiograph
Autoradiography A technique used to visualize the location of
radioactive materials by developing x-ray film after it
has been placed over the radioactive sample for a
specific time.
BTP
Borate

-

Base triphosphate
A salt of boric acid

Confirmatory Action Letter
- C4H5N3O -- a pyrimidine base that is a constituent of both
ribonucleic acids and deoxyribonucleic acids.
- Cytosine triphosphate
CTP
CDP
- Cytosine diphosphate
- Cytosine monophosphate
CMP
CPM - Counts per minute
CAL
Cytosine

ID - One-dimensional
2D - Two-dimensional
dist. - Distilled
DPM - Disintegrations per minute
FBI

Federal Bureau of Investigation

GM Guanir e

Geiger Mueller
- C5H5N5O -- a purine constituent of both ribonucleic and
deoxyribonucleic acids
- Guanosine triphosphate
- Guanosine diphosphate
- Guanosine monophosphate

GTP
GDP
GMP

-

H20

Chemical symbol for water

Inosine
ITP
IDP
IMP
IRF

-

- Inosine triphosphate
- Diphosphate
- Monophosphate
intake retention function
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KeY
KeVp KH
2 PO4

Kilo-electron volt
Kilo-electron volt peak
- Potassium phosphate

LiCi
LSC
LLNL

- Lithium Chloride
Liquid Scintillation Counter
Lawrence Livermore National Laboratory

-

M

-

MeOH

-

mSv
mole

Millisievert

ml

-

The amount of a substance with a weight in grams numerically
equal to the molecular weight of the substance.
Milliliter

NaFormate
Nal
NCI
NIH
HIST NH4
nucleosidenucleotide-

-

Sodium formate

-

Abbreviation for molar which is used to designate a solution
that contains one mole of solute per liter of solution.
Abbreviation for methanol

Sodium Iodide
National Cancer Institute
National Institutes of Health
National Institute for Science and Technology
-

Chemical symbol for ion ammonium

A compound made up of a sugar and'a purine or pyrimidine base.
Organic compounds composed of a nucleoside combined with
phosphoric acid.
NIH's Occupational Medical Service
Oak Ridge Institute for Science and Education

OMS
ORISE -

PEI cellulose - Polyethylene imide
pH
Abbreviation for hydrogen potential which is a measure of the
acidity or alkalinity of a solution, numerically equal to 7 for
neutral solutions, increasing for increasing alkalinity and
decreasing for increasing acidity.
pH front
The location usually trailing the solvent front in the
migrating liquid where the pH is equal to the pH of the
migrating solution.
PPhosphoric acid
Pyrophosphoric acid
pyrimidine- An organic base with the formula of C4AlN and a group of compounds
having a chemical structure similar to a pyrimidine in a
nucleotide component, for example uracil, thymidine.
purine
- A chemical compound with a formula of CsH4 N4 and a group of
naturally occurring organic compounds derived from or having
the molecular structure related to purine, for example adenine,
guanine.
REAC/TS

-

WARNING:

51
CONTAINSPREDECISIONAL ENFORCEMENTN ELAT

/.

Radiation Emergency Assistance Center/Training Site

.PUBLI•\RELEA"SWITHOUT A"0

L OF

\INF
RE

ION

OR

R, 01

EXHIBIT
PAGRZOF,7PZAGE(S)

RIDIC SRadiation Internal Dose Information Center
NIH's Radiation Safety Branch
RSB
Radiation Safety Committee
RSC
Radiation Safety Officer
RSO
NIH's Radiation Safety Operations Section
RSOS std. - Standard
TAR
TLC

-

TLD
-

Thymi ne
Thymi dine
TTP
TDP
TMP

Uracil
UTP
UDP
UMP

Technical Assistance Request
- Thin-layer chromatography which is a technique using a thin
layer of chromatography material on a flat inert support to
separate chemical compounds.
Thermoluminescent Dosimetry
- A pyrimidine base C H N2 02 that is an essential constituent of
deoxyribonucleic acil.
- C oH14NZ0 5 -- a nucleoside composed of thymine and deoxyribose.
- Thymidine triphosphate
- Thymidine diphosphate
- Thymidine monophosphate
A pyrimidine C4H4N202 which is constituent of ribonucleic acids.
Uracil triphosphate
Uracil diphosphate
Uracil monophosphate

f,
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APPENDIX A
UNITEO STATES

NUCLEAR REGULATORY COMMISSION
REGION I
475 ALLENDALE ROAD
KING OF PRUSSIA. PENNSYLVANIA 19406-1415

June 30, 1995

*

MEMORANDUM TO:

Susan Frant Shankman, Deputy Director
Division of Radiation Safety and Safeguards

FROM:

Thomas T. Martin
Regional Administrator
Region I

SUBJECT:

AUGMENTED TEAM INSPECTION CHARTER FOR THE REVIEW OF THE
DEPARTMENT OF HEALTH AND HUMAN SERVICES NATIONAL' INSTITUTES
OF HEALTH (NIH)

,

On June 30, 1995, the National Institutes of Health (NIH) informed an on-site
NRC inspector that they had responded at 6:00 p.m. on June 29, 1995, to a
reported contamination of a 32-year old pregnant female researcher. An
initial urine sample indicated internal contamination levels of 16,000 dpm per
milliliter.
The Division of Radiation Safety and Safeguards (DRSS) is assigned the
responsibility for the overall conduct of the augmented inspection.
Attachment I represents the Charter for the AIT and details the scope of the
inspection. The inspection shall be conducted in accordance with NRC
Management Directive 8.3, NRC Inspection Manual 2800, Inspection Procedures
83822, 87100 and 87103, Regional Office Instruction 1010.1 and this
memorandum.
Mr. James P..Dwyer is appointed as the AIT leader. Other AIT members are
identified in Attachment 2. DRSS is responsible for the timely issuance of
t he inspection report, the identification and processing of potentially
generic issues and the identification and completion of any other action
warranted as a result of the team's review.
Attachments:

As stated (2)
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AUGMENTED INSPECTION TEAM CHARTER
The general objedtives of this AIT are to:
1I

Conduct a thorough and systematic review of the circumstances
surrounding the Department of Health and Human Services National
Institutes of Health internal contamination reported to the NRC on
June 30, 1995, including an incident chronology detailing the sequence
of events associated with the contamination event.

2.

Assess the safety significance of the event and communicate to Regional
and Headquarters management the facts and safety concerns related to the
event so that appropriate follow-up actions can be taken. Include an
analysis of the actual and potential dose consequences.

3.

Collect, analyze, *and docum~ent factual information and evidence
sufficient to determine the cause(s), conditions, and circumstances
pertaining to the event.

4.

Examine any procedural or management failures and identify associated
root causes.

5.

Prepare a report documenting the results of this review for the Regional
Administrator within thirty days of the completion of the inspection.

In addition to the above, in coordination with NMSS, examine and assess the
adequacy.of the NRC procedures and processes for responding to on-going events
including a medical emergency. Document any lessons learned and recommended
changes in a separate document within sixty days of completion of the
inspection.

Attachment (1)
A-2
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TEAM COMPOSITION
The assigned team members are as follows:
Team Manager:

Susan Frant Shankman, DRSS

.Onsite Team Leader:

James P. Dwyer, DRSS

Onsite Team Member:

Sattar Lodhi, DRSS
Gerard F. Kenna, 01
Donna Beth Howe, NMSS

Medical Consultants:

Barry Siegel, M.D.
REACTS

Attachment (2)
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APPENDIX B
0V
" '
•NUCLEAR

UNITED STATES

REGULATORY COMMISSION

kREGIONI
475 ALLENDALE ROAD
KING OF PRUSSIA. PENNSYLVANIA 19406-1415

July 21, 1995
Docket No. 030-01786
CAL No. 95-011

License No. 19-00296

Michael M. Gottesman, M.D.
Deputy Director for .Intramural Research
Department of Health and'Human Services
National Institutes of Health
NIH Building 1, Room 114
9000 Rockville Pike
.Bethesda, MD 20892
SUBJECT:

CONFIRMATORY ACTION LETTER 1-95-011

Dear Dr. Gottesman:
The National Institutes of Health continues to investigate the circumstances
surrounding contamination of a water cooler and NIH staff. Followup actions
were addressed in a letter from you to"Thomas T. Martin, Regional
Administrator, Region I, on July 19, 1995. These actions were clarified and
amplified in a telephone conversation on July 20, 1995, between yourself and
.'others of your staff, and myself and others of my staff, and in a subsequent
conversation ont'July 21, 1995 between Richard G. Wyatt, Assistant Director for
Intramural Affairs and Mr. Martin. The purpose of this letter is to document
your commitments.
Pursuant to the July 19, 1995 letter, and the telephone conversations of July
20 and 21, 1995, it is our understanding that you have taken or will take the
following actions by the dates specified:
1.

Complete the radiological survey of all areas in Building 37 by July 21,
1995.

*2.

Obtain urine samples from* all individuals in Building 37, and complete
the analysis of each sample by July 28, 1995.

3.

Develop by July 21, 1995, and implement a statistically valid plan to
collect and anklyze urine samples from other NIH staff.

4.

Develop and begin implementation of an augmented continuing radiological
survey-.program for the NIH campus by July 28, 1995.- The program will
include a survey of all water coolers and food storage areas on.the NIH
campus, or individual declinations from the owners that a survey is not
desired.
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5.

Develop individualized food security plans for work groups in Building
37. These security plans are to be developed under the direction of the
designated safety officer for Building 37, using the expertise of the
authorized users in the work groups. These plans should emphasize
security of the food storage and preparation areas and will be complete
and in place by July 28, 1995.

6.

At a meeting of the Radiation Safety Committee on July 20, 1995, the
Enhanced Interim Security Policy submitted on May 18, 1994, by Richard
G. Wyatt, Assistant Director for Intramural Affairs, and revised on
September 13, 1994 as submitted by Ted W. Fowler, Acting Radiation
-Safety Officer, was made a permanent policy effective August 1, 1995.
-Training on this policy will be provided by August 1, 1995, and will
include an enforcement policy that specifies that breaches of-security
by researchers will *result in mandatory suspensioh of privileges to use
licensed materials..

Pursuant to Section 182 of the Atomic Energy Act, 42 U.S.C. 2232, you are
required to:
1.

Notify me immediately if your understanding differs from that set forth
above;

*2.

Notify me if for any reason you cannot complete the actions within the
specified schedule and advise me in writing of your modified schedul.e in
advance, of the change;.and

3.

Notify me in writing when you have completed the actions addressed in
this Confirmatory Action Letter.

Issuance of this Confirmatory Action Letter does not preclude issuance of an
order formalizing the above commitments or requiring other actions on the part
of the licensee; nor does it preclude the NRC from taking enforcement action
for violations of NRC requirements that may have prompted the issuance of this
letter. In addition, failure to take the actions addressed in this
Confirmatory Action Letter may result in enforcement action.
The responses directed by this letter are not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
Reduction Act of 1980, Pub. L. No. 96-511.
In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of
this letter and your response will be placed in the NRC Rublic Document Room
(PDR).
To the extent possible, your response should not include any personal
privacy, proprietary, or safeguards information so that it can be placed in
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the PDR without redaction. However, if you find it necessary to include such
information, you should clearly indicate the specific information that you
desire not- to be placed. in the. PDR, and provide the legal basis to support
your request for withholding the information from the public.
Sincerely,

Charles W. Hehl, Director
Division of Radiation Safety
and Safeguards
Docket No. 030-01786
License No.

19-00296

cc:
State of Maryland
Robert Zoon, RSO
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION I
47S ALLENDALE ROAD
KING OF PRUSSIA. PEN•SYLVANIA 19406-1415

July 21, 1995

License No. 19-0.0296

Docket No. 030-01786
CAL No. 95-011, REV. 1
Michael M. Gottesman, M.D.
Deputy Director for Intramural Research
Department of Health and Human Services
National Institutes of Health
NIH Building 1, Room 114
9000 Rockville Pike
20892
Bethesda, MD

U

SUBJECT:

CONFIRMATORY ACTION LETTER 1-95-011, REV. 1

Dear Dr. Gottesman:
The National Institutes of Health continues to investigate the circumstances
surrounding contamination of a water cooler and NIH staff. Followup actions
were addressed in a letter from you to Thomas T. Martin, Regional
Administrator, Region I, on July 19, 1995. These actions were clarified and
amplified in a.telephone conversation on July 20, 1995, between yourself and
others of your staff, and myself and others of my staff,. and in a suibsequent
conversation oni July 21, 1995 between Richard G. Wyatt; Assistant Director for
Intramural Affairs and Mr. Martin. The purpose of this letter is to document
your commitments. Revision of our original letter is based on refinements
discussed during telephone conversations between yourself and Mr. Martin, also
on *July 21, 1995.
Pursuant to the July 19, 1995 letter, and the telephone conversations of July
20 and 21, 1995, it is our understanding that you have taken or will take the
following actions by the dates specified:
1.

Complete the radiological survey of all areas *in Building 37 by July 24,
1995.

2."

Obtain urine samples from all available and willing individuals in
Building 37, and complete the analysis of each sample by July 28, 1995..

3.

Develop by July 21,-1995, and implement a statistically valid plan to
Jcollect and analyze urine .samples from other NIH staff.
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Develop and begin implementation of an augmented continuing radiological
survey program for the NIH campus by July 28, 1995.- The program will
include .a survey of al.l. publicly accessible water:coolers and food
storage areas in laboratory buildingi. The program will also-include
-notification of all NIH staff that any other water coolers or fobd
storage areas will be surveyed upon request.

5.

Assist the safety committee for Building 37 to develop and implement
plans for security of the food storage and preparation areas. These
plans will be complete and in place by July 28, 1995:

6.

At a meeting of the Radiation Safety Committee on July 20, 1995, the
Enhanced Interim Security Policy submitted on May 18, 1994, by Richard
G. Wyatt, Assistant Director for.Intramural Affairs, and revised on.'
Septimber 13, 1994:as submitted by. Ted W. Fowler, Acting Radiation
Safety Officer, was made a permanent policy effective August 1, 1995.
IDissemination of this policy will be achieved by August 1, 1995, and
will include an enforcement policy that specifies that breaches of
security by researchers will result in mandatory suspension of
privileges to use licensed materials.

Pursuant to Section 182 of the Atomic.Energy Act, 42 U.S.C. 2232, you are
requirec to:"
1.

Notify me-immediately if your understanding differs from that set forth
above-

2.

Notify me if for any reason you cannot complete the actions within the
specified schedule and advise me in writing of your modified schedule in
advance of the change; and

3.

Notify me in writing when you have completed the actions addressed in
this Confirmatory Action Letter.

Issuance of this Confirmatory Action Letter does not preclude issuance of an
order formalizing the above commitments or requiring other actions on the part
of the licensee; nor does it preclude the NRC from taking enforcement action
for violations of NRC requirements that may have prompted the issuance of this
letter. In addition, failure to take the actions addressed in this
Confirmatory Action Letter may result in enforcement action.
The responses directed by this letter are not subject to the clearance
procedu*res of the Office of Management and Budget as required by the Paperwork
Reduction Act of 1980, Pub. L. No. 96-511.
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in accordance with 10 CFR 2.790 of the-NRC's *Rules of Practice,* a cOPy of
this letter and your response will be placed in the NRC Public Document Room
(PDR).
To the-extent possible,.your response should not include any personal
privacy, proprietary, or safeguards informttion so that it can be placed'in
the PDR without redaction. However, if you find it necessary to include such
-information, you should clearly indicate the specific information that you
desire not to be placed in the PDR, and provide.the legal basis to support
your request for withholding the information from the public.
Sincerely,

.

.and

Charles . Hehl, Director
Division of Radiation Safety
Safeguards

Docket No. 030-01786
License No. 19-00296
cc:
State of Maryland
.Robert Zoon, RSO
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APPENDIX E
CONTAMINATED WATER COOLER RADIONUCLIDE ANALYSIS
1.

BACKGROUND
On July 14, 1995, within the National Institutes of Health (NIH) the
water cooler on the fifth floor west hallway of Building 37 was found to
be contaminated with radioactive material. This water cooler may have
been the source of the radioactive material ingested between late June
and mid-July by the individuals working on the fifth floor.
In the initial survey, NIH Radiation Safety Branch staff reported
detecting radioactivity in the stainless steel reservoir (part 11 in
Figure E-1) and the drip pan (part 15, Figure E-1) but not in, or on,
the water jug itself. Using a pancake probe attached to a GeigerMueller survey instrument, NIH staff detected 60,000 counts per minute
in the reservoir. Conventional liquid scintillation techniques were
used to measure 300 disintegrations per minute in a 1-milliliter aliquot
drawn from the approximately 15-milliliters of water removed from the
drip pan.
A number of efforts were made to identify the radionuclide and its form.
These efforts will be summarized below.

2.

IDENTIFICATION OF THE RADIONUCLIDE
The Radiation Safety Branch identified the radionuclide as
phosphorous-32 (P-32). The identification was made using the energy
spectrum in the tritium, carbon-14, and P-32 windows from conventional
liquid scintillation counting.

3.

IDENTIFICATION OF THE CHEMICAL FORM
The radionuclide was identified as the same radionuclide ingested by the
individuals working on the fifth floor. Since there was only a limited
amount of the water sample available for testing, the types of compounds
on the fifth floor labeled with P-32 were looked at to determine the
best approach to identifying the chemical form. P-32 was available in a
number of forms in the laboratories on the floor. Inorganic phosphate
was used to label other molecules, prelabeled P-32 nucleotides were
used, and the radioactive waste contained any number of different P-32
labeled biochemical byproducts from experiments.
Since the water cooler was probably contaminated before July 3, the
environmental conditions surrounding it could affect the stability of
P-32 labeled compounds in the water. The cooler was located on the west
hallway, which ran the length of the building. The upper half of the
exterior wall contained sealed windows and the bottom half was a solid
E-1
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wall. The interior wall contained several built-in (but out-of-service)
water fountains, and a number of double wooden doors leading into either
the laboratory corridors or the electrical/mechanical utility access
ways between the backs of the laboratories. This hallway received the
full afternoon sun without adequate air-conditioning to reduce this
additional heat load. Signs on the corridor doors reminding the workers
to keep the corridor doors closed to conserve the air-conditioning in
the laboratories. The weather from the end of June to the middle of
July was in the high 90's and hit 100 degrees fahrenheit some days. The
west corridor was hot in the afternoons and the water cooler drip pan
would have been hot also.
Both these environmental conditions and the length of time the P-32
material was in the drip pan increase the probability of chemical and
biochemical degradation of the P-32 labeled material.
Tests were performed by NIH and E. I. DuPont de Nemours & Co., Inc.
(Dupont) (under contract with NRC) on the water sample to determine the
chemical form of the P-32 labeled material. The general procedures and
results are described below.
3.1

NIH Tests
Dr. Michael C. Cashel of the National Institute of Child Health and
Human Development was contacted to identify the P-32 labeled material.
His report is available at NRC's Public Document Room. Table E-1,
prepared by NRC, provides a summary of his experiments. He confirmed
the radioactivity of the water sample using Cerenkov radiation
measurements made with a liquid scintillation counter and determined the
sample had *apH of approximately 5, using pH paper (i.e., was slightly
acidic). Dr. Cashel expected the water to be slightly acidic because
the dissolved carbon dioxide from the air forms carbonic acid to make
normal water slightly acidic. Nucleotides are unstable in alkaline
conditions and are stable in acidic conditions.
Although his first experiment to determine the nature (i.e., organic or
inorganic) of the labeled material indicated it was an organic, later
polyethylene imine (P.E.I.) cellulose thin-layer chromatography tests
showed the major radioactive component migrated with the same properties
as inorganic phosphoric acid. There were two additional "tiny"
identifiably radioactive components with different migration properties,
but there was not enough of this material to allow further
identification.
His final conclusions were that the major radioactive 'component is in
the chemical form of inorganic phosphate, as judged by co-chromatography
on P.E.I. cellulose thin layers. However the radioactivity binds to
charcoal, which is typical of nucleotdyl phosphate and atypical of
inorganic phosphate. Furthermore, there is no certainty the original
E-2
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chemical form was inorganic phosphate. He indicated the material could
be a degradation product of a nucleotide labeled with P-32.
3.2

DuPont Test
AIT initially contacted DuPont for an independent evaluation of Dr.
Cashel's report and to determine if there were additional tests that
could be performed on the sample to identify the chemical form of the
radioactive component. The response(Enclosure 1) confirmed that Dr.
Cashel performed the same type of experiments they would have done.
AIT also contracted with DuPont Medical Products Department to do a mass
spectral analysis on the P-32 contaminated water from the drip tray.
Two separate mass spectral analyses were run; the first was on AIT's
submitted sample and the second was on Dupont's in-house water purified
by reverse osmosis to establish a background in the mass spectrum. The
experimental details, observations, and mass spectrums are provided in
Enclosure 2.
The AIT sample had three intense peak and background peaks not found in
the Dupont water sample. The masses of the intense peaks (135, 196, and
230 Daltons) were too high to be consistent with the molecular weights
of either inorganic phosphates (H P04, Na3 P04 , K3 P04 ) or nucleic acids
(inosine, cytidine, uridine, or thymidlne). The amount of P-32 present
in the sample was also determined to be so small that it would be very
difficult to detect by the Desorption Chemical Ionization Mass Spectral
technique used. Therefore, the peaks seen could be unrelated
degradation products or impurities.

4.

CONCLUSIONS
The information currently available indicates the only radionuclide
detected in the water sample was P-32.
Neither the initial nor the final form of the P-32 material (i.e., the
material put in the water cooler and the material retrieved from the
drip pan) was ever confirmed by the tests performed on the water sample
by NIH and Dupont. The tests performed by Dr. Cashel were the
appropriate tests to determine if the radioactive component were
organic, inorganic, or specific radiolabeled nucleotide. Dr. Cashel
determined the final form both adhered to activated charcoal the way a
P-32 labeled organic molecule would, and migrated on P.E.I. cellulose
thin-layer chromatography like an inorganic phosphate.
Dupont's mass spectroscopy tests of the sample revealed a number of
unidentified peaks that are not normally found in water samples but
these peaks were neither common nucleotide, phosphoric acid, nor
pyrophosphate peaks.
E-3
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TABLE E-1
SUMMARY OF DR. CASHEL'S
ACTIVATED CHARCOAL AND THIN-LAYER CHROMATOGRAPHY EXPERIMENTS
Experiment
Number

Objective: To
determine if the
P-32 labeled
material is:

0

1

In an inorganic
or organic form

2

Tagged to a
triphosphate
nucleoside

Procedure

Results

Measure Cerenkov
radiation by liquid
scintillation
counter and measure
pH.

166 cmp of Cerenkov
radiation (approximately
332 dpm)
pH approximately 5

Cerenkov measurement of
activity agreed with NIH
conventional liquid
scintillation counting.
The water solution was
slightly acidic.

Pass water sample
through activated
charcoal filter.

Majority of P-32 activity
remained in activated
charcoal, as expected for
an organic molecule.

P-32 is most probably
tagged to an organic
molecule.

0.85 molar KH
2 PO4
solvent onedimensional
Polyethylene imide
cellulose thinlayer
-chromatography.

Majority of P-32 activity
migrated with the pH
front in region expected
for pyrimidine
monophosphates.

Eliminated possibility P32 material was ATP, CTP,
GTP, or UTP.*

-Q

C;)

G)

Conclusion
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TABLE E-1 (CONTINUED)
Experiment
Number

Objective: To
determine if the
P-32 labeled
material is:

Procedure

Results

3

Tagged to
triphosphate
ribo- or
deoxyribo
nucleotides

Two-dimensional
polyethylene
cellulose thinlayer
chromatography with
ammonium formate
borate as first
solvent and 0.85
molar KH2PO4 as
second solvent

Majority of P-32 ran
with first solvent front
ahead of the pH front and
faster than either
triphosphate ribo- or
deoxyribonucleotides.

Eliminated the
triphosphate ribo- and
deoxyribonucleotides.

4

Tagged to a
monophosphate

0.4 molar lithium
chloride solvent
one- dimensional
polyethylene imine
cellulose thinlayer

Majority of P-32 activity
ran just below CMP*, with
two very small amounts
below 2'3'GMP* and at the
origin.

P-32 material migrated in
position expected for
inosine monophosphate.
The small amount below
2'3'GMP may be a di- or
tri-phosphate.

chromatography
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TABLE E-1 (CONTINUED)
Experiment
Number

Objective: To
determine if the
P-32 labeled
material is:

Procedure

Results

5a

In IMP.*

Tested 3.3 molar
ammonium formate
and 4.2 percent
borate (pH 7) in 1
to 5 ratio solvent
one-dimensional
polyethylene imine
cellulose thinlayer
chromatography for
separation of AMP,*
CMP, IMP, and GMP.

AMP, IMP, IMP and 2'3'AMP
and 2'3'GMP could be
resolved, but migration
differences were not
large.

Procedure was not used.

5b

In IMP.

0.4 molar NaFormate
solvent onedimensional
polyethylene imine
cellulose thinlayer
chromatography

Better system for
resolving IMP from CMP
and AMP;
majority of P-32 material
ran behind IMP, but ahead
of GMP, with two small
amounts at origin and
just above origin.

P-32 migration confirmed
material was not AMP, CMP,
GMP, or IMP.
Material is clearly not a
common nucleotide.
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TABLE E-I (CONTINUED)
Experiment
Number

Objective: To
determine if the
P-32 labeled
material is:

Procedure

Results

6a

orthophosphoric acid

Run authentic P-32
labeled H3 PO4 in
0.4 molar formate
solvent
polyethylene imine
cellulose thinlayer
chromatography.

Authentic P-32 labeled
H3 PO4 migrated to the same
location as the major
activity of the P-32
water sample in
experiment 5b.

Authentic P-32 labeled
H3 PO4 migrated with same
properties as the major
activity of the water
sample.

6b

orthophosphoric acid

Run authentic P-32
labeled H3 PO in
0.4 molar LiAL*
solvent onedimensional
polyethylene imine

Authentic P-32 labeled
H3 PO4 migrated to the same
location as the major
activity of the P-32
water sample in
experiment 4.

Authentic P-32 labeled
H3 PO
4 migrated with same
properties as the major
activity of the water
sample.

Conclusion

cellulose thinlayer
chromatography.
a•

*
*
*
*
*
*
*

m

*

AJ*JJ.

An

Ai

r

CTP
GTP
UTP
CMP
GMP
IMP
AMP
LiCL

-

-

LA

L

--

-L

-

Adaenosine tripnOspnate
Cytosine triphosphate
Gaanosine triphosphate
Uracil monophosphate
Cytosine monophosphate
Guanosine monophosphate
Inosine Monophosphate
Adenosine monophosphate
Lithium Chloride
E-7
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APPENDIX F

BUILDING 37, 5TH FLOOR SURVEY
.

Title_

NPosition

elephonel

Lab/Branch,Sectionfl

Work address

Radiation Safety Brancb Us"

Rooms in Bldg. 37 used

that you
Authorized users who arder radioscive materia5

Supervisoruse

Used in the PastlO
Radioactive Materials (Isotope, Chemical compoundl
s
Have you ingested water (drinkkg, tea, coftee,
bet•,ien C and 0 cikor
water cooler, NW corne•r,
.. ...
Have you.sh-ared tea, coffeW s
Flease provide m es
p
Pwin:

Please indicate _OitbPqG

,

4
floor
etc.• wsthe past wvteeks from the Bldg. 37, 5th
,getowrn Rd side of 37)?.
(Old •prow

etc.arade with this water with

etc.)

fonthf_

else?

_

_

_

_

_

_

_

_

_

_

_

_

() Mark with an X days when you definitely could not have

spnfate total water consumed for each of the days on the calendar in standard conical paper cups, in
j"
ounces, or in ml

Monday
June 19

Tuesday
June 20

Wednesday
June 21

Thursday
June 21

Friday
June 23

Saturday
June 24

Sunday
June 25

Monday
June 26

Tuesday
June27

Wednesday
June28

Thursday
June 29

Friday
June 30

Saturday
July I

Sunday
July 2

Monday
July 3

Tuesday
July 4

Wednesday
July 5

Thursday
July 6

Friday
July 7

Saturday
July 8

Sunday
July 9

Monday
July 10

Tuesday
July 11

Wednesday
July 12

Thursday
July 13

Friday
July 14

Saturday
July 15

Sunday
July 16

Have you changed any water bottles (removed or installed) in the 5th floor, NW corner water cooler in the
Have you noticed any bottles tampered with in any way?
past 4 weeks?
Have you had any visitors in the past 4 weeks who may have used the water cooler?
Date(s) of visit(s)
Please attach any additional comments you would like to make.
Please place the survey in a sealed envelope and give to your administrative office or to your radiation
safety officer.
_
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APPENDIX G
INGESTION AND COMMITTED EFFECTIVE DOSE EQUIVALENT ESTIMATES
1.

BACKGROUND
A total of 27 people working on the fifth floor of Building 37 at the
National Institutes of Health (NIH) were identified by either direct
measurement or urine bioassay specimens as having detectable uptakes of
Ingestion was assumed to be the intake pathway,
phosphorus-32 (P-32).
because of the measurable P-32 uptake in individuals who did not work or
frequent areas with P-32 use and the lack of evidence of widespread
laboratory contamination. The actual time of ingestion or chemical form
of the P-32 is unknown. Available bioassay data were used to estimate
the initial uptakes and the committed effective dose equivalents.
The first person identified with P-32 uptake was a pregnant researcher.
She also had the largest body burden. NIH's Radiation Safety Branch
staff focused its initial attention on her activities June 29, 1995,
(the date she was discovered to be contaminated), and on radiation
surveys of her work area, home, and car. Physical evidence from
contaminated clothing indicated the most probable date of ingestion to
be June 28, 1995. The most probable time of ingestion was from midmorning through early evening that day, because of her presence at NIH
at those times. For this reason, NIH used 11:00 a.m. June 28, 1995, as
the initial ingestion time for the 27 individuals involved to calculate
their committed effective dose equivalents. This date may be very
conservative for some of the individuals.
NIH identified a radioactively contaminated water cooler in the hallway
of the fifth floor, as well as contaminated mugs and coffee pots on
July 14, 1995. (The cooler was taken out of service at this time.)
Initial results of water, smear, and swab samples indicated only the
presence of P-32 contamination in the water in the drip pan and on the
surface of the water cooler, the metal reservoir, and the drip pan under
the faucets. The water in the water bottle did not have measurable
contamination.
Groups of individuals having P-32 uptake were linked to the contaminated
coffee pots and mugs. Water from the contaminated water cooler was used
to make the coffee and tea in those pots and mugs. NIH distributed a
questionnaire to personnel in Building 37 to obtain data on water cooler
use (Appendix F). All individuals with measurable P-32 uptakes reported
drinking water from the contaminated water cooler between June 28 and
July 14. However, a number of individuals who reported drinking large
amounts of water every day from the cooler did not have measurable P-32
uptakes.
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Questionnaires were reviewed for 42 individuals without measurable
uptakes who indicated they used water from the cooler. Twenty-three
individuals with measurable uptakes were interviewed about their water
use habits. No discernable pattern was found that could explain why
some Individuals had measurable uptakes and others did not. Those with
uptakes drank water from the cooler early in the morning, midmorning, at
lunch, in the afternoon, and early evening. They also ranged in amounts
consumed from one or two small glasses to many liters.
2.

COMMITTED EFFECTIVE DOSE EQUIVALENT ESTIMATE FOR THE PREGNANT RESEARCHER
The most extensive set of bioassay data was collected from the pregnant
researcher. To estimate the amount of P-32 she ingested, her committed
effective dose equivalent (CEDE), and the total effective dose
equivalent (TEDE) to her fetus, it was important not only to obtain as
many bioassay samples as possible but also to obtain both retention and
excretion bioassay data. Not knowing the form of P-32 ingested, the
amount ingested, or the time of ingestion complicated these calculations
and increased the uncertainty of the estimated values.
Preliminary committed effective dose equivalent estimates for the
pregnant researcher made from excretion bioassay data collected in the
first week were too low to account for the amounts of P-32 that
continued to be excreted in her urine a month later. All estimates are
also affected by the lack of bioassay data for approximately the first
day and a half and early 24-hour urine samples. Once the researcher was
identified as having an uptake, urine samples were collected for
analysis but the first true 24-hour urine sample was not obtained until
day three. By this time the researcher was actively pushing fluids and
eating a diet high in phosphorus in an attempt to remove as much
radioactive phosphorus from her system as possible. Whether this action
was effective or affected the initial bioassay samples is unknown. A
total of 25 urine samples (including eight true 24-hour samples and one
12-hour sample) were collected during the next month. There were also
three different retention bioassay studies.

2.1

Retention Study I
Approximately two and a quarter days after the ingestion, whole body
bremsstrahlung images were made at the NIH Nuclear Medicine Department.
This procedure was repeated six days later. The physician performing
the study noted that, due to the difficulties in detecting the P-32 beta
radiation and its corresponding bremsstrahlung, the estimates obtained
from this study were crude estimates. The pregnant researcher was
estimated to have a total of 31.9 MBq (862 microcuries) of P-32 retained
at the time of the initial scans and 12.7 MBq (343 microcuries) when the
second set of scans were made. Most of the activity in the first scans
(estimated to be 15.1 MBq (409 microcuries)) was i'n the chest and upper
abdomen, in the region of the liver.
G-2
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A Biad dual-headed gamma camera with a medium energy collimator and
energy window of 100 (+1- 50%) kiloelectron volts was used to take the
images. Three images were obtained, i.e., images of the skull, chest
and upper abdomen, and mid-abdomen down to the lower thighs. A 5-gallon
water bottle with 128 MBq (3.45 millicuries) of P-32 in aqueous solution
was used as a phantom to quantify the bremsstrahlung images. An earlier
image with the same phantom containing 4.9 MBq (132 microcuries) of P-32
was taken but it did not have sufficient activity. The anterior and
posterior images were summed and smoothed for the researcher, phantom,
and background counts. Background was subtracted from the patient
images and the activity in the field of view was compared with the
phantom to quantify the results.
2.2

Retention Study 2
The NIH Department of Nuclear Medicine performed the second retention
bioassay study immediately after the second set of scans. The
researcher was counted at a distance of 5.1 meters from a probe with a
sodium iodine crystal that was normally used for iodine bioassay
measurements. The measurement was made with an open window. A
background count was taken with the same configuration. A retention
estimate of 452 microcuries was obtained with this procedure. The same
phantom with 3.45 millicuries of P-32 in aqueous solution was used to
quantify the results. NIH cautioned that the results of this study were
only expected to be a crude estimate of the P-32 activity retained by
the researcher.

2.3

Retention Study 3
"Whole body" gross counts were obtained from the pregnant researcher by
having her stand 15 inches from the Radiation Safety Branch's Canberra
lithium-germanium detector. The detector was centered at the
researcher's naval which placed the researcher's trunk in the detector's
field of view. Ten minute counts were made on June 30, July 6, July 13,
and July 20. The resulting gross counts were 280110, 170903, 107949,
and 73479, respectively, for the single peak with a height of 1179, 714,
443, and 338 counts. The center of this peak was at approximately 140
kiloelectron volts. A characteristic x-ray was observed at 69
kiloelectron volts. NIH did not quantify these results.

2.4

Blood Specimen Study
Two whole blood specimens were drawn: the first at the hospital the
night of June 29 and the second during the afternoon of July 30. The
June 29 specimen contained 4,400 disintegrations per minute per
milliliter of blood. The June 30th specimen contained 5,577
disintegrations per milliliter. An aliquot drawn from the clear portion
of the settled June 30 specimen had 7,800 disintegrations per milliliter
when counted again July 3 and decay corrected to June 30.
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2.5

NIH Estimates from Excretion Data
NIH staff estimated the pregnant researcher had an Intake of 500
microcuries and committed dose equivalent of 4.17 rem. The pregnant
researcher's fetus was estimated to have received a fetal dose
equivalent of 3.2 rem (Table G-1). These estimates were based on 12
data points representing 24 hour urine excretions of P-32 Table G-2.
Seven of these data points were obtained from true 24 hour urine
specimens. The remaining five data points (i.e., days 2, 3, 4, 9, and
21) were estimates derived from measured urine specimens made by
adjusting the values of the volumes to construct 24 hour intervals.
The day-two data point was obtained by increasing the spot sample volume
from the 14 milliliters collected to a value estimated for an 8-hour
collection time. NIH staff assumed the researcher had a 24-hour urine
output of 3200 milliliters. The day three and day four data points were
derived by splitting the activity determined from a 24-hour urine sample
between two days and scaling each value to complete the two 24 hour
periods. The volumes were adjusted for two urine samples to estimate
the day nine data point. Finally the volume from the 12-hour urine
sample was scaled up to an expected 24-hour volume to obtain the day 21
data point.
A scientist at NIH stated that organic materials labeled with P-32 would
be expected to be degraded to inorganic phosphate after ingestion.
NIH
staff used the ICRP 30 model for inorganic P-32 to calculate the amount
of unknown P-32 initially ingested.
The estimated ingestion amount was derived using the intake retention
fractions, "f" values from NUREG/CR-4884, "Interpretation of Bioassay
Results." The unweighted least squares fit recommended by NUREG/CR-4884
for multiple samples gave an estimate of 11.1 MBq (300 microcuries).
The weighted least squares fit method of calculations, recommended by
Skrable, et al, *(Skrable, et al, Chapter 14, "Use of Multiple
Compartment Models for Retention for Internally Deposited
Radionuclides"), gave an estimated intake of 18.5 MBq (500 microcuries).
NIH staff elected to use the weighted intake estimate as the basis for
calculating the pregnant researcher's effective dose equivalent and the
fetal dose equivalent (Table G-3). NIH staff stated the additional
calculations using INDOSE **(Skrable Enterprises, Inc.) verified the
results. The dose estimate is calculated from the 22.2 MBq (600
microcurie) annual limit of intake that would give reference man a dose
of 50 mSv (5 rem).

2.6

Radiation Internal Dose Information Center (RIDIC) Estimates from
Excretion Data
Oak Ridge Institute for Science and Education's RIDIC staff provided AIT
with an analysis of the NIH bioassay data and dose determinations, as
G-4
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well as the RIDIC dose estimates (Table G-1). The 30.3 MBq (820
microcuries) RIDIC estimate of initial ingestion, committed effective
dose equivalent of 80 mSv (8 rem), and fetal effective dose equivalent
of 52 mSv (5.2 rem) was greater than the NIH estimates.
Although derived from the same raw data, the RIDIC and NIH estimates
differed in the way the data were used. RIDIC staff evaluated the
results from the first 14 bioassay samples and determined that the
uncertainties associated with assigning either activity or volume for
the 24-hour period did not warrant using these data in determining the
initial intake. Further, only two of the ten data points RIDIC used
were estimated. The remaining eight data points were actual 24-hour
urine specimen results (Table G-2).
RIDIC staff adjusted the volume of the two urine specimens to estimate
the day nine data point. The estimated 24-hour urine volume of 3000
milliliters was lower than the 3200-milliliter value estimated by NIH.
This difference is not significant and only tended to lower the RIDIC
value for this data point. The day 21 data point was estimated by
doubling the activity of the 12-hour urine specimen (NIH scaled this by
a factor of 2.4). Again this difference only tended to lower the RIDIC
value for the data point.
RIDIC used the 10 data points to estimate the biological half-life of
P-32 and compare this with the long-term clearance half-time of the ICRP
model for inorganic phosphate. The estimated value was 18.3 days and
the expected value from the model was 19 days. RIDIC staff concluded
from this agreement that application of the ICRP 30 model for inorganic
phosphate to the data was appropriate for determining the initial oral
ingestion.
The 24-hour urinary excretion data in NUREG/CR 4884 for an oral intake
of P-32 were used with the observed urinary excretion activities.
Weighted and unweighted least squares estimates were calculated
(Table G-3). RIDIC staff concluded the weighted estimate provided the
best overall fit to the data. NIH's review of the RIDIC data showed
that the results varied depending on whether the NUREG/CR 4884 data were
corrected to remove consideration of radioactive decay. Decay
correction gave a ingestion value of 30.3 MBq (820 microcuries). An
ingestion value of 27.4 MBq (740 microcuries) was obtained without decay
correction.
2.7

Lawrence Livermore National Laboratory (LLNL)
Excretion Data

Third Party Estimates from

NRC contracted with the Internal Dosimetry Assistance Team of the
Fission Energy and System Safety Program at LLNL to provide an
independent third-party estimate and review of the ingestion and dose
assessment estimates from the bioassay data collected by NIH.
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Using the urine bioassay data, the LLNL estimated the ingestion to be
40.7 MBq (1100 microcuries); Researcher A's committed effective dose
equivalent to be 108 mSv (10.8 rem); and the fetal effective dose
equivalent to be 69 mSv (6.9 rem). LLNL averaged available multiple
measurements, decay- corrected measurements from the time of analysis to
the midpoint of the sample collection period, and pooled results from
some specimens, to form 24-hour samples.
The above urine bioassay estimate was obtained from nine data points
(Table G-2). Like the RIDIC approach, LLNL elected to exclude the
bioassay data of the first 14 urine specimens. Unlike the RIDIC
approach, LLNL assigned the 24-hour specimen to the midpoint of the
collection period and the nearest tenth of a day (RIDIC assigned it to
the end of the last day of the collection period); corrected each data
point to 24 hours; and elected to merge urine specimens 18 and 19 with
the previous 24-hour urine sample and correct the value back to 24
hours. The net result however was to have a data set almost identical
to the RIDIC data set and the NIH data set for data points higher than
four.
The ICRP-30 metabolic model for inorganic P-32 was used to estimate the
initial ingestion. The computer program "Code for Internal Dosimetry"
(CINDY) was used to statistically evaluate the data. The four
statistical methods used by the program are the ratio of the means,
average of the slopes, unweighted least squares, and a user-defined
weighted least squares analysis using inverse weights. All four
techniques give the "best fit" but the plots of the data and best-fit
curves showed that the "average of the slopes" provided a better
statistical and visual fit to the data.
The CEDE estimate was obtained by integrating the area under the bestfit curve for the average of the slopes. The fetus is estimated to
receive 0.0078 rem for each microcurie of P-32 in the maternal transfer
compartment. The microcuries of P-32 in the maternal transfer
compartment is 80 percent of the ingestion estimate. The RIDIC
estimates for intake, CEDE, and fetal dose fell within the ranges
estimated by the four statistical best-fit methods.
LLNL also calculated 24-hour urine values for urine samples 1 through 2
and 3 through 14 and assigned these values to days 1.4 and 1.9 (Table
G-3). The time ratio used to calculate the 24-hour urine values assumes
the rate of radioactive excretion for the measured data is the same as
that for the unmeasured period. This calculation was done in an attempt
to use all the urine bioassay data. LLNL was able to show that the NIH
results were within the range of estimates it obtained for the four
statistical methods (2.1 to 33.3 Mbq (58 to 900 microcuries) ingested).
None of the methods gave a good "best fit" for all the data points.
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LLNL also evaluated NIH's 12 data points by using three of the four
statistical evaluations methods included in CINDY.
(A weighted least
squares evaluation was not performed because NIH did not provide the
measurement error values which are used for the inverse weights by
CINDY.) The estimated ingestions were 16.3 MBq (440 microcuries) for
the unweighted least squares (630 microcuries) for the ratio of means,
and 37 MBq (1000 microcuries) for the average of the slopes evaluations.
The average of the slopes method gave the best visual and statistical
fit. The NIH weighted least squares estimate of 18.5 MBq (500
microcuries) was within the range of values estimated by LLNL but the
NIH unweighted least squares estimate fell below this range.
2.8

Lawrence Livermore National Laboratory LLNL Estimates from Other
Bioassay Data
LLNL evaluated the Nuclear Medicine whole body scan and count data
in two ways (Table G-3). The first method of evaluation was to
take the three points (i.e., one data point from each whole body
scan and one data point from-the whole body count) and use CINDY
to make a projection of the bioassay results after intake. LLNL
averaged the projected intakes and rounded the number up to 48.1
MBq (1300 microcuries). The estimated dose equivalent to
Researcher A from this ingestion was 127 mSv (12.7 rem) and the
estimated dose to the fetus was 81 mSv (8.1 rem).
The second method was to use first principle calculations to
calculate the ingestion from the measured 31.9 MBq (862
microcuries) retained in Researcher A's body on June 30. The
first principle calculation uses the effects of radioactive decay
and biological elimination to determine a retention fraction.
This resulted in an estimated ingestion of 38.8 MBq (1050
microcuries), effective dose equivalent for Researcher A of
103 mSv (10.3 rem) and fetal dose of 65 mSv (6.5 rem).
LLNL also tried to estimate the total P-32 ingested by calculating
the total systemic P-32 in the whole blood volume for reference
woman using the radioactivity measurements made from the two blood
samples collected June 29 and June 30. The estimated P-32
ingestion was 3.4 MBq (92 microcuries). LLNL did not use the
blood data in determining Researcher A's or her fetus's dose when
they concluded the radioactivity measurements had little
credibility because of the inherent difficulties in counting blood
samples. This was demonstrated by the large chemiluminescence
peak in the first blood sample. LLNL believed this indicated
chemicals in the blood samples may have interfered with the liquid
scintillation counter measurements and resulted in lower estimated
blood activities.
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3.

ESTIMATED DOSES FOR OTHER INDIVIDUALS WITH MEASURABLE P-32 INTAKES
Twenty-six individuals had estimated ingestions that ranged from 0.074
to 1.4 MBq (2 to 37 microcuries).
One individual, originally estimated
to have ingested 1.4 kBq (37 microcuries), was out of town from June 28
to July 7, and may have ingested only a maximum of 14 microcuries, if
the ingestion occurred after his return.
NIH staff calculated
committed effective dose equivalent values from the available bioassay
data for each individual, took the highest estimated value, and assigned
a range for the estimated dose. The ranges were in 0.5 mSv (50millirem) increments from 0 to 3.5 mSv (0 to 350 millirem). There were
18 individuals with estimated doses less than I mSv (100 millirem), and
8 with estimated doses above I mSv (100 millirem) but less than 3.5 mSv
(350 millirem). (These number remain the same if the individual with
the 1.4 kBq (37-microcurie) ingestion had a maximum ingestion of 0.53
MBq (14 microcuries)).
AIT's scientific consultant evaluated the bioassay data from these
individuals and estimated their ingestion and committed dose
equivalents. The consultant used the ICRP-30 model to estimate
ingestions from the bioassay data available for each individual.
When
multiple urine samples were available, multiple ingestions and dose
estimates were made. The resultant dose estimate was reported both as
the arithmetic mean of the estimates and the weighted least squares
estimate. A logarithmic interpolation was made to determine the
appropriate intake retention functions (IRF's) from NUREG/CR-4884, for
those days post ingestion not explicitly included in the tables.
Although AIT's scientific consultant developed a table of single
estimated ingestions and doses, AIT staff considers the NIH ranges to be
the more appropriate representation of the doses to these individuals,
based on the considerations discussed in 4.4 below.
There were five non-radiation workers among the 26 individuals with
measurable P-32 uptakes. One of these had an estimated committed dose
equivalent of 2 mSv (200 millirem) based on a 24-hour urine sample. The
estimated committed effective dose equivalents for these individuals
ranged from 0.25 to 2 mSv (25 to 200 millirem).
Initial liquid scintillation results for urine samples provided by
30 individuals (inaddition to Researcher A) were above the lower
limits of detection NIH's Radiation Safety Branch set for tritium,
carbon-14, and P-32 energy windows. On subsequent counting of the
same or new urine samples, 2 were determined to be below the lower
limits of detection for the tritium and carbon-14 energy windows.
One of the individuals was removed from the list of P-32 positives
when the urine sample had the same activity days later. NIH staff
concluded that if the individual were contaminated with P-32, the
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counts would have been lower, due to radioactive decay. NIH
assumed this individual had elevated levels of potassium-40 or
other long-lived, naturally occurring radionuclide. NIH concluded
the urine sample with elevated counts in the tritium window
demonstrated very high chemiluminescense and was not considered
positive.
4.

DISCUSSION

4.1

Relationship between NIH, RIDIC, AIT, and LLNL Evaluations
NRC.contracted with LLNL to provide independent dose calculations based
on the NIH bioassay data. Previous ingestion and dose estimates
performed by NIH and AIT's scientific consultant involved initial joint
collaboration and resulted in different final estimates.
NIH and AIT separately requested assistance from the RIDIC scientific
consultant in evaluating the scope of the ingestion and the dose
evaluations for the pregnant researcher and her fetus. Although the
scientific consultant was in communication with NIH, NIH elected to
perform its own evaluation of researcher's A's ingestion and resulting
doses. Further, communications between NIH and RIDIC resulted in
refinements to the NIH estimates, but NIH did not agree with the
scientific consultant's exclusion of the June 29 and June 30 bioassay
data points and the RIDIC final ingestion and dose estimates. Since the
two groups appeared to have different estimates, NRC contracted with a
third party (LLNL) to provide an independent estimate of the ingestion
and doses and independent review of the NIH bioassay data, the NIH
estimates, the RIDIC estimates.

4.2

Errors Associated with the Time of Ingestion
NIH assumed the time of ingestion was 11:00 a.m. on June 28, 1995,
(i.e., lunch time).
If the ingestion occurred at mealtime it could also
have occurred at dinnertime (5:00 to 6:00 p.m.). NIH, the scientific
consultant, and the independent third party all used the 11:00 a.m. time
as the basis for their calculations.
The scientific consultant assigned 24-hour urine data to days post
ingestion and did not distinguish between fractions of a day.
Therefore, a shift in the time of ingestion by 6 hours in the same day
would not have affected his assignment of post ingestion days or his
evaluations. LLNL assigned 24-hour urine data to the nearest tenth of a
day with the days calculated from the time of ingestion. A 6-hour
change in the ingestion time would not have made a difference in the
ingestion estimated from the urine data; resulted in a 2 percent
decrease in the estimate from the nuclear medicine quantified
bremsstrahlung scan performed June 30, 1995; and a 7 percent decrease in
the ingestion estimate from the combined scan and whole body count data
G-9
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set. These differences are not significant, and the 11:00 a.m. time
provides conservative estimates for the assessments.
4.3

Errors and Assumptions Associated with Assigning 24-Hour Values to Data
Collected for Shorter Periods
As seen in the radioactive concentrations measured in Researcher A's
first 14 urine specimens, there is considerable variation between the
radioactive concentrations excreted in consecutive urine collections.
(Considerable variability continues to be seen in the later 24-hour
urine specimens.) Further, the two short half-life components of the
ICRP-30 inorganic phosphate model have their greatest effect on
radioactive excretion in the first 5 days. This part of the model has
the greatest rate of change in excreted radioactivity. Both of these
effects, in addition to the large uncertainty associated with assigning
an appropriate 24-hour urinary output for Researcher A in the first
week's post ingestion, raise questions about the appropriateness of
calculating 24-hour urine excretion values for the first 5 days after
ingestion.
The inherent problems associated with assigning P-32 excretion values to
the first few days can also be seen in LLNL's assignment of 1.5 and 2.1
microcuries to the same days NIH staff assigned 9.68 and 9.1
microcuries.
In defending its estimated intake value, NIH staff places considerable
weight on the argument that its estimate is correct because the high
P-32 excretion rate expected by the RIDIC and LLNL estimates are not
seen in the early data points. If, in fact, the first three data points
were true 24-hour urine specimens, this argument could be justified, but
they are not. As the RIDIC reports point out, there is too much
uncertainty associated with Researcher A's urinary output and rate of
radioactivity excretion to assign values for these dates. The lack of
sensitivity in the NIH approach also is demonstrated in its assignment
of 11.7 microcuries to day 4, because some (7/24) of the true 24-hour
specimen was collected on day 4. This resulted in assigning all the
activity to day 4, because the rate of radioactive excretion was assumed
to be constant.

4.4

Use of Ranges vs. Numerical Values for Committed Effective Dose".:,
Equivalent Values for the 26 Individuals with Detectable P-32 Uptakes
Both NIH and the scientific consultant calculated values for the
estimated committed effective does equivalents. These estimates were
based on a number of standard assumptions, such as time of ingestion, a
single ingestion, and accuracy of the data. These assumptions may have
resulted in considerable uncertainty associated with calculating their
committed effective dose equivalent estimates because the assumptions
probably did not accurately reflect the actual P-32 ingestions for these
G-10
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individuals. Some individuals, especially those in coffee groups,
probably ingested P-32 on more than one occasion. The P-32 model used
for the estimates is designed for single uptakes. The majority of
estimates were made from spot samples with reference man or woman
urinary output values assigned for the 24-hour volumes. Only 10 of
these individuals were asked to give 24-hour urine specimens, and in all
cases, the actual urinary output was considerably different from
reference man or woman. The differences varied from 200 to 1500
milliliters (with an average of 670 milliliters) from the appropriate
reference man or woman value. When this degree of variability is added
to the inherent variability in radioactive excretion in a single urine
sample, the difficulty in assigning a more precise number is obvious.
Additionally, if the exact time and number of P-32 ingestions were
known, the estimated doses would probably have been lower.
Reporting the committed effective dose equivalents as a range more
accurately emphasizes the uncertainties associated with the estimates.
The maximum value estimated by NIH was used to determine which group the
individual was placed in. Although the maximum value may not accurately
reflect the true dose in all cases, it counterbalances underestimates
derived from lower radioactive excretion rates in specific grab samples
and the problems associated with multiple ingestions that may not be
seen in the lack of data between collection periods.
5.

CONCLUSIONS

5.1

Best Estimates for P-32 Ingestion and Dose Assignments for Researcher A
and Her Fetus
Based on the best available data and the results of two
evaluations of the data by AIT's consultant's, AIT has determined
the best estimates for Researcher's P-32 ingestion to be 39.6 MBq
(1070 microcuries), her committed effective dose equivalent to be
104 mSv (10.4 rem) and the effective dose equivalent to her fetus
to be 66 mSv (6.6 rem).
AIT concludes that until a more definitive time of ingestion is
determined, 11:00 a.m. June 28, 1995, is an appropriate time to use for
these assessment.
AIT agrees with its consultants that the dose to Researcher A
should be based on reference woman models. Researcher A's weight
of 53 kg indicates she is closer to reference woman's 57 kg weight
than reference man's 70 kg weight.
AIT agrees with it's consultants that the most appropriate urine
bioassay data base should exclude the calculated 24-hour urine
values derived from the urine specimens collected June 29 and 30.
This data should be excluded because the uncertainties associated
G-1 1
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with Researcher A's excretion of P-32 and urinary output during
this period are too great to permit confident and realistic
estimates for the resultant data points. Further, these
unreliable initial data points would carry disproportionate weight
in all subsequent calculations and evaluations. On the other
hand, the majority of the remaining data points provide actual
indications of Researcher A's P-32 excretion for 24-hour time
periods.

-

AIT concludes that the retention studies performed by the Department of
Nuclear Medicine support the ingestion estimates obtained by the
consultants from the urine bioassay data when the June 29 and 30
specimens are excluded.
AIT recognizes that NRC regulations and guidance permit NIH to use any
one of several methods to estimate Researcher A's ingestion of P-32 and
the corresponding doses to Researcher A and her fetus. In general,
depending on the method selected, a licensee's results may show either
compliance with the regulations ora realistic estimate of the ingestion
or ideally both. While recognizing the licensee's option of selecting
the methodology with respect to regulatory concerns, AIT has determined
that it is appropriate in this case to provide Researcher A with the
best available estimate of her P-32 ingestion, her dose and the dose to
her fetus.
5.2

Best Estimates for Committed Dose Equivalent Assignments to Other
Individuals
AIT concluded the committed dose equivalents assigned to the other
individuals with measurable P-32 uptakes should be reported as a range
for each individual.
The assignment of the range for the particular
individual is based on the maximum dose estimate provided by NIH. The
ranges are to be reported in increments of 0.5 mSv (50 millirem) from 0
to 3.5 i•Sv (0 to 350 millirem). Although there is a high probability
that the individual with the highest dose may have received a lower dose
because he was not at NIH from June 28 through July 7 there is still
enough uncertainty in the exact time of the P-32. ingestion for each
individual prevent the dose from being lowered at this time.
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TABLE G-1
SUMMARY OF BEST ESTIMATES FOR RESEARCHER A AND HER FETUS
INMSTIO

ORGANIZATION

CEDE

RF KAN rov (rmi)
REq

CE

roAM
sy Cre)

REF

FETAL DOSE

EgJVALENT xSv (rm)

(microcurfes)
MIR*

18.5

(500)

41.7

(4.17)

ORISE* (Scientific Consrutant)

30.3

(820)

(68)

((6.8))

80

40.7

(1100)

(100)

((10))

38.8

(1050)

(96)

48.1

(1300)

(120)

39.6

(1070)

LL-L

32

(3.2)

(8.0)

51

(5.1)

108

(10.8)

69

(6.9)

((9.6))

103

(10.3)

65

(6.5)

((02))

127

(12.7)

81

(8.1)

104

(10.4)

66

(6.6)

(Third Party)
Urine (9 Points)
Whole Body
(1st principles)

Whole Body
(Computer Model)
m

AIT
i

*r
*

*(N)

NIH
ORISE LLNL Ref MAN Ref WOMAN
oSv
MBq

National Institutes of Health
Oak Ridge Institute for Science and Education
Lawrence Livermore National Laboratory
reference man
reference woman
Millisieverts
Megabecquerrel

indicates the value was calculated but not used for the best dose estimate
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TABLE G-2
RESEARCHER A MINE EXCRETION DATA BA~SE
P-32
UIlu* SampLe so.

L.IL* Tim

Description

Asst~wd
(days)

"*

Nil

MRISE

(uicrocsries)
U.IL

Assfgwd
(do")

1-2

1.4

1.5

3-14

1.9

2.1

1-10

2

9.68

11-15

3

9.1

15

4

11.73

15

2.8

3

16

5.6

6

17

7.8

8

I8 & 19

*/
*r

NIN ORISE' Tie

Activity

______9

11.6

11.87

6.72

6.57

5.81

4.76

4.68

4.64

7.31

7.06

20

9.8

10

9.33

9.24

9.33

21

13.8

14

3.57

3.54

3.57

22

18.3

19

1.41

1.35

1.40

23

21.1

21

3.24

3.24

3.25

24

27.8

28

0.95

0.94

0.95

25

28.8

29

1.39

1.37

1.39

NIH

-

LLNL ORISE -

Lawrence Livermore National Laboratory
Oak Ridge Institute for Science and Education

National Institutes of Health
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TABLE G-3
RESEARCHER A INGESTION AND DOSE ESTIMATES
,frcee

I WY IVU

UIRINE DATA

I
INGESTION

CEDE
REq
iEF NAN

(microcuries)

saw

(cra)

18.5

(500)

NIH (UNWEIGHTED)

11.1

(300)

ORISE* (WEIGHTED)(DECAY CORR)

30.3

(820)

(6M)

((6.4))

(58)

((5.8))

(27.4)

((740))

ORISE (UNWEIGHTED)(DECAY CORR)

(22.9)

((620))

ORISE (UNWEIGHTED)(NOT DECAY CORR)

(21.8)

((590))

LLNL* Best Fit (WITH

(33.3)

((900))

11 POINTS)

80
(72)

(83) ((8.3))

(8.0)

(3.2)

51

(5.1)

(46)((4.6))

(88) ((8.8))

(56)((5.6))

108 (10.8)

((10))

32

((7.2))

40.7

(1100)

(100)

LLNL (First Principles)

38.8

(1050)

(96) ((9.6))

103

LLNL (Computer 1odet)

48.1

(1300)

(120)

((12))

127

LLNL Best Fit (WITH 9 POINTS)

FETAL WE
NSv (r

Wv

41.7 (4.17)

NIH* (WEIGHTED)

ORISE (WEIGHTED)(NOT DECAY CORR)

CEDE
REF WOMAN
crin)

69

(6.9)

(10.3)

65

(6.5)

(12.7)

81

(8.1)

NUCLEAR 1EDICINE WHOLE BODY DATA

SLOW SAMPLES
LLNL

p
*
*

*

(8)

CEDE
NIH
ORISE
LLNL

-

((0.8))

Committed effective dose equivalent
National Institutes of Health
Oak Ridge institute for Science and Education
Lawrence Livermore National Laboratories

(N)-Indicates the value was determined but not used in the best estimate
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APPENDIX H
SPLIT BIOASSAY SAMPLE PROCESSING AND DATA ANALYSIS
1.

BACKGROUND

The National Institutes of Health (NIH) provided the Nuclear Regulatory
Commission (NRC) with three different sets of bioassay samples taken from
urine or blood specimens. These specimens were provided by the NIH researcher
with the highest ingestion of phosphorus-32 (P-32), from the June 1995 NIH
P-32 incident. AIT obtained aliquots of these samples to perform an
independent analysis of a representative number of bioassay samples collected
from this researcher and to compare the results with NIH's radioactivity
determinations.
In the first set of samples, two equal aliquots were taken on July 3, 1995,
from each of one blood and three urine samples. These split samples were
divided into two groups. The first was processed and counted at NIH by NIH
Radiation Safety Branch staff. The second was shipped to Oak Ridge Institute
for Science and Education (ORISE) for processing and counting. Each set of
samples was placed in 10-milliliter liquid scintillation vials provided by
NIH. An additional empty vial was added to each set for a blank. Table lA
describes the samples provided July 3, 1995.
In the second set, AIT received aliquots from four urine specimens on
September 1, 1995. This set was not prepared as split samples and there was
no new NIH analysis available for these samples.
(NIH recounted, for other
purposes, some of the urine specimens included in the second set on August 29,
1995.) The split samples were processed and counted at NRC Region I. The
four samples contained three new specimens and one sample drawn from a
specimen that was tested in the first set. This repeat specimen provided a
limited means of comparing all three (i.e., NIH, ORISE, and AIT) counting
results. Table 1B describes the samples received September 1, 1995.
On September 7, 1995, AIT received the third set of urine samples. These were
prepared as split samples with NIH analysis available for comparison. AIT's
split samples were processed and counted at NRC Region I. This set contained
aliquots from the remaining urine specimens obtained from the researcher from
July 1 to July 27, 1995. Table IC describes the samples received September 7,
1995.
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Table 1A
July 3, 1995, Split Samples
Sample
Number

Type (NIH
sample
number)

NIH Volume
Dispensed,
ml

ORISE Volume
Transferred, ml

Time and Date of
Initial Collection

1

Urine (1)

0.250

0.13

7 p.m. June 29

2

Urine (14)

1.00

0.88

6 p.m. June 30

3

Urine (15)

2.00

1.85

6 p.m. June 30 to
6 p.m. July

4

Blood Plasma

0.100

0.05

3 p.m. June 30

1

Table 1B
September 1, 1995, Samples
Sample
Number

Type (NIH
sample
number)

NIH Volume
Dispensed,
ml

NRC Volume
Transferred,'ml

Time and Date of
Initial Collection

5

Urine (15)

6-10

1.00

6 p.m. June 30 to
6 p.m. July 1

6

Urine (18)

6-10

1.00

5 p.m. 6 July

7

Urine (21)

6-10

1.00

7 p.m. 11 July to
7 p.m. 12 July

8

Urine (24)

6-10

1.00

24 hours
25 to 26 July
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Table 1C
September 7, 1995, Samples
Sample
Number

Type (NIH
sample
number)

NIH Volume
Dispensed,
ml

NRC Volume
Transferred, ml

Time and Date of
Initial Collection

9

Urine (16)

6-10

1.00

11 a.m. 3 July
2 p.m. 4 July

10

Urine (17)

6-10

1.00

4 p.m. 5 July to
3 p.m. 6 July

11

Urine (19)

6-10

1.00

6:30 p.m. 6 July

12

Urine (20)

6-10

1.00

7 p.m. 7 July to
7 p.m. 8 July

13

Urine (22)

6-10

1.00

7 a.m. 16 July to
7 a.m. 17 July

14

Urine (23)

6-10

1.00

7 a.m. to 7 pm
19 July

15

Urine (25)
I

1.00

6-10
I_

2.

ADMINISTRATIVE PROCESSING

2.1

NIH Procedures

_

.

24 hours
1 26 to 27

July

NIH processed the split samples the same way it routinely processes
urine bioassay samples.
Administratively, each urine bioassay specimen is assigned a sequential
"urine sample number" (or "U-number") that is unique for that year. The
numbers are assigned consecutively, starting with U-001 in January and
ending with U-XXX in December. A "urine bioassay sample data" sheet
(Figure 1) is generated for each individual providing a specimen. The
U-number, as well as the dates the sample was submitted, received, and
prepared, and the dates the results were verified, received, and
recorded are entered on the urine bioassay sample data sheet. Once the
sample is prepared for counting, a "sample counting request' form
(Figure 2) is filled out and the next available number on the 'Record of
Analysis Numbers' form (Figure 3) is assigned as the "analysis number."
The 'sample counting request" form has entries describing the sample
(liquid, urine), the radionuclide counted, counter used, and counting
time. NIH attaches the counting data computer printout (Figure 4) from
the liquid scintillation counter for each analysis run to the "sample
counting request" form.
H-3
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Both the original urine specimen and the counted urine sample are
identified by U-number. This number is written on the counting data
printout to correlate the specific sample with its counting position
number in that liquid scintillation counter run. This system provides
traceability directly from the urine specimen to the liquid
scintillation counting data.
The only difference between the administrative processing of the split
samples and routine urine bioassay samples was that sample numbers
1 through 4 were assigned instead of U-numbers.
2.2

ORISE Processing
ORISE staff established and maintained a chain of custody for the
materials, on receipt. The samples were logged in under one number and
ORISE staff transcribed the NIH identification information written on
the 10-milliliter vial tops to the new 20-milliliter vial tops. The
samples remained in these vials throughout the sample preparation and
counting procedures. Data records relate the sample identifications to
the liquid scintillation counting positions, to provide a traceability
of the analysis data to each sample.

2.3

NRC Processing
Once NRC received the samples,' each set was logged in under the next
available analysis number. Both the analyses number and the NIH sample
identification numbers were transcribed on the top of each 20-milliliter
liquid scintillation counting vial used for subsequent counting. Data
records relate the sample identifications to the liquid scintillation
counting positions, to provide a traceability of the analysis data to
each sample.

3.

SAMPLE PREPARATION

3.1

NIH Procedures
The routine urine bioassay preparation procedure is to draw a
1-milliliter aliquot from each urine specimen and place it in either a
10-milliliter or a 20-milliliter liquid scintillation vial. (Although
draft written procedures specify using a 20-milliliter vial, the actual
size used appeared to be determined by personal preference.) The split
samples were placed in 10-milliliter vials. Beckman "Ready Safe" liquid
scintillation counting cocktail Is added to the vial before adding the
urine sample. (The blank vial receives I-milliliter of distilled
water.) NIH uses this liquid scintillation counting cocktail because it
is designed to be used with aqueous solutions, it mixes well with urine,
and in NIH staff's experience has a low chemical luminescence. The
10-milliliter vials receive 5-milliliters of liquid scintillation
counting cocktail, and the 20-milliliter vials receive 15-milliliters.
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The solutions were mixed in the vials before counting. Each vial is
identified by its unique U-number, which is written on the vial cap.
The split sample preparation procedures differed from the typical urine
bioassay procedures in two respects for the first set. First, because
AIT selected the set to send to ORISE after the samples were placed in
the vials, the liquid scintillation fluid was added to the NIH set after
the samples were put in the vials. Secondly, there was only one
1-milliliter aliquot sample. The original volumes of urine sample I and
blood sample 4 were limited and smaller aliquots were taken in case the
material was needed for later tests. Since there were several liters of
urine sample 3 available, a larger aliquot (2-milliliters) was taken.
For the third set of samples, NIH provided AIT with larger volumes, from
which 1-milliliter aliquots could be drawn.
3.2

ORISE Procedures
The 10-milliliter scintillation vials used for shipping the split
samples were incompatible with the ORISE liquid scintillation counter.
This necessitated the samples being transferred to 20-milliliter
scintillation vials. Medical syringes were used to make the transfer.
Although this method maximized the recovery and transfer of material, it
introduced significant uncertainties in determining the volumes of the
smaller samples. The volume of liquid. transferred for each sample is
provided in Table IA.
Reagent water (1-milliliter) was added to the blank vial. (Reagent
water consists of tap water that has been passed through the following:
anion and cation exchange beds to remove most of the ions, a carbon bed
to remove most of the chlorine and organics and finally reverse osmosis
and additional ion exchange beds to remove the residual ions and a
carbon bed to remove residual organics.) This process removes salts but
leaves the naturally occurring hydrogen-3 (tritium) in the reagent
water. ORISE estimates the natural tritium concentration in the reagent
water to be 35 millibecquerells per milliliter 0.7 picocuries per
milliliter (pCi/ml).
Two milliliters of BioSol were added to each vial, the vial caps screwed
on tightly, and the vials placed on a hot plate set on low heat
(estimated to be 70 to 80 degrees centigrade) for 2 hours, with
occasional stirring. The heat activates the BioSol, which is used to
break down organics. The vials were allowed to cool. to room temperature.before they were opened and 4 drops of 30 percent hydrogen peroxide were
added to each vial to remove color. "Ultima Gold XR" liquid
scintillation counting cocktail was added to all five vials and an
additional background vial was prepared by adding BioSol and Ultima Gold
XR to a sixth (and empty) vial.
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3.3

NRC Procedures
On September 1, 1995, NRC staff drew 1-milliliter aliquots from the four
samples received that day, placed each aliquot in a separate 20milliliter liquid scintillation vial, and added 10-milliliters of liquid
scintillation counting cocktail, Ultima Gold XR, to each vial.
A fifth background vial was prepared by placing 1-milliliter of
demineralized water in the fifth vial and adding 10-milliliters of
"Ultima Gold XR" to the vial.
On September 8, 1995, NRC repeated the above procedures for the seven
new urine samples received the day before and the background vial.

4.

INSTRUMENT CALIBRATION AND CONSTANCY CHECKS

4.1

NIH Procedures
NIH samples were counted on a Beckman LS 6000TA liquid scintillation
counter that was calibrated by Radiation Safety Branch staff for
tritium, carbon-14, sulfur-35, P-32, and chromium-51. The tritium,
carbon-14, and P-32 energy windows were set by the manufacturer. The
instrument was calibrated with a set of quench standards traceable to
the National Institute for Science and Technology (NIST).
This
calibration is retained in the liquid scintillation counter's
computerized library. Countsof scintillation events per minute in the
P-32 energy window are automatically converted to disintegrations per
minute. The distribution of total counts per energy interval can be
displayed to compare with the expected spectrum for P-32, to confirm
that the counts are from P-32.
NIH uses liquid scintillation standards for carbon-14 and chlorine-36 on
a daily basis, to ensure the constancy of the liquid scintillation
counter. Every 6 months, the value of the chlorine-36 standard is
adjusted to account for loss of chlorine in the standard. If the daily
values differ by more than 2 standard deviations, the constancy check is
run again. If it still differs by 2 standard deviations, the counter is
taken out of service and repaired.

4.2

ORISE Procedures
ORISE samples were counted on a Packard TRI-CARB 1900CA liquid
scintillation counter. A strontium-89 (Sr-89) liquid standard traceable
to NIST was prepared and counted with the split samples, to determine
the counting efficiency of each run that provides an internal run
calibration. The Sr-89 standard was prepared using the same quantities
of BioSol, hydrogen peroxide, and Ultima Gold XR as the split samples.
ORISE inputs the counts per minute for each vial in the batch run into a
spread sheet and calculates the counting efficiency for each batch. The
H-6
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Sr-89 standard is used because its beta energy spectrum is similar to
that of P-32.
The run efficiency for P-32 is determined using the following equation:
efficiency

=

(CPM Sr-89 - CPM BKG) / (pCi Sr-89)

where CPM Sr-89 is the counts per minute from the Sr-89 standard
solution vial, CPM BKG is the counts per minute from the background
vial, and pCi Sr-89 is the known activity of the Sr-89 standard solution
in picocuries. The background counts per minute for the split samples
was determined by averaging the reagent water and empty vial counts per
minute.
4.3

NRC Procedures
NRC samples were counted on a Packard TRI-CARB 2250CA liquid
scintillation counter. The efficiency of the instrument is determined
using a carbon-14 standard traceable to NIST. The efficiency was
determined before each sample counting run. The liquid scintillation
counter has a constant counting efficiency in the carbon-14 and higher
energy ranges. The instrument automatically uses an efficiency tracing
technique to convert the counts per minute into disintegrations per
minute.

5.

RESULTS

5.1

NIH
NIH counted the split samples July 3, 1995, for
preset program that counted scintillation event
carbon-14, and p-32 energy windows. The counts
converted to disintegrations per minute and all
per minute were in the P-32 energy window. The
to disintegrations per minute per milliliter.

5 minutes, using a
in the hydrogen-3,
per minute were
positive disintegrations
results were converted

NIH also obtained a liquid P-32 standard from Isotope Products
Laboratory that was traceable to NIST. Two 1-milliliter aliquot samples
were prepared and counted August 29, 1995, on the Radiation Safety
Branch's Beckman LS 6000TA liquid scintillation counter. The results
are seen in Figure S..
5.2

ORISE
ORISE counted the split samples July 7, 1995. The vial of the split
samples was counted until the counting statistics gave a value of 2
percent for a 2 sigma standard deviation or 60 minutes, whichever was
shorter. Three energy windows were used. The first window (1- to 700kilo electron volts (keV)) is set to capture all the low-energy beta
H-7
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emitters; the second (50 to 1700 keV) to capture all but tritium and
carbon-14; and the third (5 to 1700 keV) to capture all but tritium.
The results were reported in picocuries per milliliter (pCi/ml). The 95
percent confidence levels are based on the counting statistics only.
ORISE staff indicated that there were higher measurement uncertainties
(about 20 percent) associated with measurement volumes, especially with
the blood plasma sample.
ORISE staff used its only available Sr-89 standard solution to prepare
the Sr-89 standard July 7, 1995. The last recommended date of use for
this solution was May 31, 1995. On August 31, 1995, ORISE compared
liquid scintillation data from the July 7, 1995, standard and its new
Sr-89 standard solution prepared July 27, 1995. The results for the new
and the old standards agreed within 2.3 percent and verified the initial
calibration and all associated data. The new standard was ordered when
the urine samples were received and had a last recommended date of use
of January 10, 1996.
NRC converted the ORISE results to disintegrations per minute and decaycorrected the data to July 3, 1995, for Table 2A, so that the ORISE
results could be compared with the NIH data.
5.3

NRC
NRC counted the second set of samples September 1, 1995. Each sample
was counted for 20 minutes. The original NIH data for each sample were
decay-corrected to September 1, 1995, for Table 2B, so that the NRC
results could be compared with the NIH data.
NRC counted the third set of samples September 8, 1995. Each sample was
counted twice for 20 minutes each. Both NIH's original data and the
average of NRC's two counts were decay-corrected for each sample to
September 7, 1995, for Table 2C, so that the original NIH and NRC data
can be compared. The third set of samples was prepared as split
samples, and NIH counted its split samples on September 7, 1995. These
data were compared with NRC's decay-corrected data in Table 2D.
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Table 2A
NIH/ORISE July 3, 1995, Split Sample Results
Sample Number

ORISE pCi/ml

ORISE dpm/ml

NIH dpm/ml

7 July 95

3 July 95

3 July 95

1

6430+130

17400+352

13200

0.76

2

506+11

1370+30

1360

0.99

3

1262+25

3420+68

3460

1.01

4

1982+67

5370+181

6850

1.28
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Table 2B
NIH/NRC September 1, 1995, Sample Results
(Compared to Decay-Corrected Original Measurements)
Sample Number

NIH, dpm/ml
Original data

NIH, dpm/ml
1Sep 95

NRC, dpm/ml
1 Sep 95

NIH/NRC

5

3200

174

162

1.07

6

5158

345

336

1.03

7

2448

216

202

1.07

8

1109

203

101

2.00

Table 2C
NIH/NRC September 7, 1995, Sample Results
(Compared to Decay-Corrected Original Measurements)
Sample Number

NIH, dpm/ml,

NIH, dpm/ml,

NRC, dpm/ml,

Original data

7 Sep 95

7 Sep 95

9

1897

86

64

1.34

10

3718

177

172

1.03

11

5123

256

.244

1.05

12

3461

217

204

1.06

13

777

73

70

1.04

14

1450

123

130

0.95

15

1471

201

121

1.66

NIH/NRC
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Table 2D
NIH/NRC September 7, 1995, Split Sample Results
Sample Number

NIH, dpm/ml,
7 Sep 95

NRC, dpm/ml,
7_Sep 95

NIH/NRC

9

57

64

0.89

10

161

172

0.94

11

255

244

1.05

12

211

204

1.05

13

78

70

1.11

14

137

130

1.05

132

121

1.09

6.

15
DISCUSSION

6.1

NIH/ORISE Analysis
The discrepancies between the data for aliquots less than 1-milliliter
were attributed, by ORISE staff, to higher uncertainties introduced by
volumetric changes resulting from shipment and transfer. Radioactivity
inhomogeneities in the bioassay sample may also have contributed to data
variations.
Since both sets of split samples were prepared by one person at
essentially the same time using the same pipette, initial volume
measurement uncertainties would be the same for both sets. The original
urine specimens were mixed before the aliquots were removed, to minimize
inhomogeneities between split samples. The blood sample was not mixed
so that the plasma portion could be tested. This may have resulted in
sample inhomogeneities for this split sample. Shipping and transfer of
the samples from the 10-milliliter to 20-milliliter vials by ORISE staff
introduced additional sample- transfer and volumetric-measurement
uncertainties into the ORISE measurements.
The results show larger discrepancies between the ORISE and NIH data for
the split samples that were less than 1-milliliter (samples 1 and 4).
In both cases, only 50 percent of the initial volume could be
transferred. The discrepancies for these samples were similar to the
ORISE estimated 20 percent volume measurement uncertainty estimates.
Radioactivity distribution inhomogeneity between the materials
transferred and that left behind in these split samples may also
contribute to the discrepancies, since significant volumes were not
transferred. The loss of material for the one- and two-milliliter
samples was only 12 and 7 percent, respectively, and there was close
agreement between the counting data.
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6.2

NIH/NRC Analysis
NIH did not prepare split samples when it prepared the second set of
urine samples. Therefore, NRC had to compare its results with the
original data. NRC analyses of the second set of samples resulted in
close agreement between NIH's original measurements and NRC's
measurements for three of the four samples. Since the discrepancy for
the fourth was so large, the sample was both recounted and a new aliquot
taken for a second analysis, to ensure that it was prepared and counted
correctly. Both actions confirmed NRC's first measurements for that
urine sample.
NIH was informed of the discrepancy between the September I results and
its original results, asked if it could explain the discrepancy, and
requested to provide additional samples of the urine bioassay samples,
from July I to July 27, that had not been analyzed by either ORISE or
NRC.
NIH staff responded by submitting the third set of samples (which were
prepared as split samples), and informing NRC that it had noticed the
same discrepancies when it had prepared a separate set of split samples
on August 29, 1995, for the researcher. It observed, at that time, that
some of the urine specimens had increased precipitation and what
appeared to be bacterial growth on the bottom of the containers. This
was especially true for NIH sample numbers 24 and 25 (NRC sample numbers
8 and 15); it attributed the discrepancy to urine sample degradation.
NRC analyzed the third set of
both the original data (Table
September 7, 1995 (Table 2D).
samples drawn August 29, 1995

urine samples and compared the results to
2C) and NIH's split samples prepared
NRC's results were also compared to NIH's
in Table 3.
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NR£ Al(nunt•

Sample Number

Table 3
NIH
New
Aliquots
Counted
August
29, 1995
tniunt~ri •nt~mhi~r V1QQ
l2f
ng •nt~mh~r R_
NIH, dpm/ml,
Counted,
29 Aug 95

5

190

NIH, dpm/ml,
1 Sep 95 or
7 Sep 95
164

6

NRC, dpm/ml,
1 Sep 95 or
7 Sep 95
162

lq9•_

R•ult•

NIH/NRC

1.01

336

7

252

218

202

1.08

8

136

118

101

1.17

9

133

86

64

1.34

10

267

172

172

1.00

11

244

12

330

213

204

1.04

13

110

71

70

1.01

14

207

134

130

1.03

15

212

137

121

1.13

7.

CONCLUSIONS

7.1

NIH/ORISE Analysis
NRC concluded that the ORISE independent analysis of 1-milliliter (or
higher) aliquots verified the validity of the NIH liquid scintillation
counting results within the uncertainties of normal counting statistics.
The differences between sample preparation for the two sets was not
observable for these aliquots. The discrepancies between the data for
the less than 1-milliliter aliquots was attributed to higher
uncertainties introduced by volumetric changes resulting from shipment
and transfer.

7.2

NIH/NRC Analysis
Based on comparisons between NIH's original measurement data and the
recently resampled data, NRC concluded that there was significant loss
of measurable P-32 in some of the urine specimens (samples 8, 9, and 15)
that could not be attributed to variability in aliquot preparation or
counting techniques. Table 3 shows that by August 29, 1995, samples 8
and 15 were already showing signs of degradation but that sample 9 had
not started to degrade. NIH acknowledged the loss of P-32 radioactivity
H-13
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in these samples and attributed it to biological degradation of the
samples with time. NRC further concluded that the closer agreements
(ranging from 3 to 11 percent) between the split sample results affirm
the degree of confidence NRC has in NIH's ability to measure the P-32
radioactivity in the researcher's urine bioassay specimens as they were
collected.

H-14
WARNING:

'%.CONTAINS PREDECISIONAL ENFORCEMENT..rRELATED/.!NFOMATild
PUBLIC RELEASE Wl!THO•
T APPROVAL 9F THt.,DII9EtTOR,,OI ',

flOT\O R
I

E X(
HIB] T PAG EMPOF

PAG E(S)

APPENDIX I
5 HOUR DELAY IN PROCESSING BIOASSAY DATA

I-1
WARNING:

CONTAINS PREDECISIONAL ENFORCEKENT RELAT D "INFORY•
'PUBLIC RELEASE WITHOUT APPROVAL OF, TJHE I
OR,

PAGE(S)

APPENDIX I
SUMMARY OF NIH URINE BIOASSAY COLLECTION AND
COUNTING CHRONOLOGY
Sample Date

Number of
New
Individuals

Number of
Repeat
Individuals

New
Positives

Repeat
Positives

Time/Day
Counted

July
3

4

-1

5

12

1

5

1

-

6

8

-

6

2

-

5 or 6

6

-1)

10

3

-

11

42

11

7:24

3 July

12:50

6 July

10:10

18 July

12:50

6 July

10:10

18 July

-

12:50

6 July

-

-

15:32

13 July

-

9(1)

-

15:32

13 July

2

-

2

-

14:22

14 July

12

9

-

1(1)

-

15:32

13 July

11 or 12

1

-

-

-

15:32

13 July

12

6

-

2

-

14:22

14 July

13

7

-

3

-

14:22

14 July

13

2

-

1

-

16:15

14 July

13

2

-

-

-

17:22

14 July

14

12

26

2[1}

12

17:22

14 July

17:52

14 July

No Date

I.

2

4

6

-1

-

9

4

4.

14

6

3

1

18:54

17 July

17

9

4(C)

1

18:54

17 July

17

4

-

-

20:09

18 July

18

12

3-

1

18:02

18 July

18

2

20:09

18 July

-

Researcher A and Her Husband are Omitted from this Chronology
Indicates recount of urine sample was below the lower limit of detection for P-32
energy window
(IC) Indicates recount of urine sample was below the lower limit of detection in carbon14/sulfur-35 energy window
{1)
Indicates first positive urine sample for this individual was put in NIH internal
mail and not analyzed until July 18, 1995
(N)
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EXHIBIT 3

EXHIBIT 3

Upon further talking to Dr. Zoon I asked him if this could have been an accident. He stated that it
could have been but was it highly unlikely. Dr. Zoon stated that the victim did not eat in the lab. He
it also advised that the location where the workers keep their food is not in the lab. I asked Dr. Zoon
if the radiation could have entered her body some other way. He stated that they did urine and blood
tests and found that the radiation was internal. Dr. Zoon stated that this can only occur by ingesting
or injecting the radiation into the body. I asked Dr. Zoon if he had any conversation with the victim or
her husband. He stated that he gave Mr. Zheng, the husband, a ride back to NIH from the hospital. I
asked Dr. Zoon what if anything did Mr. Zheng say. Dr. Zoon stated that Mr. Zheng was upset with
what happened to his wife. Dr. Zoon also advised that Mr. Zheng had stated that they had thought
about having an abortion. Dr. Zoon stated that Mr. Zheng provided this information without being
.asked. I asked Dr. Zoon if Mr. Zheng said anything else. Dr. Zoon advised no.
Before leaving Dr. Zoon's office, Dr. John Weinstein arrived. Dr. Weinstein is the supervisor of Mr.
SZheng and Ms. Ma. I asked Dr. Weinstein if he knew if Ms. Ma was out of the hospital. Dr.
Weinstein that he left the hospital at 1:00am and she was still there. He also advised that the doctor
treating Ms. Ma stated that she was going to receive another IV of fluids before she would be
released. I asked Dr. Weinstein if he was in the lab when the incident took place. Dr. Weinstein
advised that he was in his office working when Mr. Zheng came and notified him that Ms. Ma was
hot, meaning she was radioactive. Dr. Weinstein stated that he asked Mr. Zheng how did he know
that Ms. Ma was hot. Mr. Zheng responded by'saying that he checked her with a Geiger counter.
Dr. Weinstein stated that he then went to the lab and checked with Ms. Ma. He stated that they also
called the Fire Department. Dr. Weinstein stated that the Fire Department responded to the scene
and transported Ms. Ma to the hospital. I asked Dr. Weinstein if anything else was said by Mr.
Zheng or Ms. Ma. Dr. Weinstein stated that he asked Ms. Ma how did she think she became hot. He
stated that she said someone must have put something in her food. Dr. Weinstein stated that he
then asked Ms. Ma and Mr. Zheng if there was any food left that she ate or the location of the dishes
she ate out of. Dr. Weinstein stated that Mr. Zheng would not tell him the location of the dishes. Dr.
W einstein advised me that after Ms. Ma was taken to the hospital he checked the area for radiation
and that is when he found the cup and vial on the table in the hall. Dr. Weinstein stated that he then
secured the items in the locked lab.

I then went to building 37 rooms 5D18 and 5C25, the locations of the lab and conference rooms.
Upon arrival I met with Beth Reed of Radiation Safety. Ms. Reed advised me that she was checking
the areas for radiation to make sure they are safe. I asked Ms. Reed if she could check the lab area
so that I could enter the lab. This was done and the area was found to be safe. Just inside the lab
door I found two trash cans and a plastic bag containing a coffee cup and a vial with an orange top.
asked Ms. Reed if she knew why these items were on the floor of the lab. She advised me that Dr.
Weinstein placed these items in the lab to secure them. Ms. Reed advised that the trash cans were
originally located in the hallway near the lab. Ms. Reed stated that the cup with the vial was found
by Dr. Weinstein on the table in the hallway near the lab. I asked Ms. Reed if the cup or the vial
contained any radioactive material. She advised that the vial was hot. I asked Ms. Reed if the area
was checked on Thursday night. She advised yes, that it was checked by George Redmond and
herself. I asked her if they found any radiation in the hallway. She advised no. Ms. Reed advised
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that Dr. Weinstein called their office around 10:00pm and advised that he had found the cup and vial
and that they were radioactive. Ms. Reed advised that Dr. Weinstein told them that he had checked
the area with a Geiger counter. I then took pictures of the lab. I checked the lab for possible
evidence and none was found. I was looking for any food or food container. There was none found.
The lab was then closed and secured with police tape.

S

S

We then went to the conference room 5C25. Ms. Reed checked the area with her Geiger counter.
Ms. Reed found three spots on the carpet in the hall in front of the conference room door. In the
room she found a large area of radiation in front of the refrigerator. Ms. Reed advised that being
there was such a large area of radiation she was going to call in a team from Radiation Safety to
make the area safe. While waiting for someone else from Radiation safety Ms. Reed advised that
she would start an inventory to see if there was any missing P-32 isotopes. The conference room
was then secured until Virginia Sheldon of Radiation Safety arrived. She placed.P covering over the
office floor and conference room floor so that it could be walked on.
While waiting for the area to be made safe Dr. Weinstein returned to the office. I asked Dr.
Weinstein if I could talk to him again. He advised yes. I asked Dr. Weinstein if he could provide me
with any other information. Dr. Weinstein advised that about three or four week ago Ms. Ma and Mr.
Zheng informed him (Weinstein) that Ms. Ma was pregnant. Dr. Weinstein stated that is when the
conversation came up about Ms. Ma having an abortion. I asked Dr. Weinstein if they brought up the
subject about having an abortion. He stated not exactly. Dr. Weinstein stated that just from the way
they were talking it sounded like they wanted to have an abortion. I asked Dr. Weinstein if they
talked about this any other time. He stated no, that the last he heard "hey were going to keep the
baby and have Ms. Ma's mother come take care of the baby so Ms. Ma could return to work. I asked
Dr. Weinstein if he could tell more about what happen on Thursday night. He stated that he asked
Ms. Ma if there was any food left and she stated no. He stated that he asked where the dishes were
l1ocated. Dr. Weinstein stated that he was told that they were in the blue bag in the refrigerator. I
sked Dr. Weinstein if he looked for the dishes. He stated yes that he checked the refrigerator and
found the blue bag but did not open the dishes. He stated that he checked the refrigerator with a
Geiger counter and fo.und the area to be hot. I asked Dr. Weinstein how did he find the cup with the
vial in it. He stated that after everyone was gone he checked the area with a Geiger counter and
found the cup with the vial to be hot. Dr. Weinstein stated that he then secured the items in the lab.
I asked Dr. Weinstein if he could write me a statement: as to what he knows. Dr. Weinstein asked me
if he should seek legal council before he writes the statement. I advised him that was up to him. Dr.
Weinstein also stated that he was not sure if he should make mention about the conversation about
the abortion, because he did not want to put his opinion in the statement. Dr. Weinstein then asked
me what should he do for Ms. Ma and Mr. Zheng since they work for him. I advised that he could
check to see if they are all right or if they need anything. He also asked if he should advise them to
get legal council. I advised him that was up to him. All the questions Dr. Weinstein was asking dealt
with legal issues. I again asked Dr. Weinstein if he could provide me with a written statement. He
again asked if he should seek legal council. I advised him that was up to him, I could not tell him yes
or no.
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I then returned to the conference room area. Virginia Sheldon was still working in the area. I took
some pictures of the conference room. I then found out that Ms. Ma was at building 21. I then
secured the conference room by locking and placing police tape over the door. I went to building 21
to talk to Ms. Ma and Mr. Zheng. Upon arrival I was advised that Ms. Ma went to building 10 to be
checked at OMS. I went to OMS and found that Ms. Ma was still being treated. While waiting to talk
to Mr. Zheng, Dr. Weinstein arrived at OMS. I was then provided a office to talk to Mr. Zheng. I
identified myself to Mr. Zheng. I informed Mr. Zheng that we would be conducting an investigation
into what happen to his wife. I asked Mr. Zheng if he understood and spoke English. Mr. Zheng
stated yes. I advised him that if I said something he did not understand to let me know so that I can
explain it for him. He stated that he understood. I asked Mr. Zheng if he could tell me what
happened on Thursday night. Mr. Zheng stated that he was checking the work area for any
radiation. He stated that when he got to his wife he found her to be hot. He stated that he first
*hought that it was the chair she was sitting in. He advised that he made her get eut of the chair. He
advised that he then checked the chair and did not find anything. He stated that he then checked his
wife again and found her to still be hot. Mr. Zheng stated that he then went to find Dr. Weinstein to
tell him what happen. Mr. Zheng stated that he also called the Fire Department. Mr. Zheng advised
that while waiting for the Fire Department he again checked his wife and she was still hot. He stated
that he even had her remove some of her clothing to see if the clothing was hot. He stated that the
cloths were not hot but his wife's body was still- hot. Mr. Zheng stated that the Fire Department and
Radiation Safety arrived and his wife was taken to the Hospital. I asked Mr. Zheng if he had put any
radiation in his wife's food or drink. He stated absolutely not. He stated that he loved his wife and
was happy to have a baby. Mr. Zheng stated that he would never do anything to hurt his wife. I
asked Mr. Zheng if he could write me a statement as to what happened. He stated that he would. I
asked Mr. Zheng if he would be willing to take a polygraph test. Mr. Zheng asked what was that test.
I advised him that it was a test to see if he was telling the truth. He stated that he would take that
test and any other test to help catch the person that did this to his wife.
1then spoke to Ms. Ma. I asked her how she was feeling. She stated that she was feeling better just
a little hungry. I asked Ms. Ma if she would talk to me about what happen. She stated yes. I asked
Ms. Ma if she understood and talked English. Ms. Ma stated yes. I advised her that if I told her
something that she did not understand to let me know so that I could explain it to her. She advised
that she understood. I asked Ms. Ma. to tell me what happen to her. Ms. Ma stated that she was
working in the lab while her husband checked that area for radiation. She stated that when he got to
her the Geiger counter started clicking. She stated that at first they thought there was something on
the chair so she got up. She stated that he checked the chair and found nothing. She stated that he
again checked her and found her to be hot. I Asked Ms. Ma if she knew how she could have become
hot. She stated that someone must have put something in her food. I asked Ms. Ma if she did this to
herself. She stated no. I asked her if she thought her husband did this to her. He stated no that
they have a good marriage. I asked her if they wanted this baby. She stated yes. Ms. Ma was
asked if she would be willing to take a polygraph test. 'She stated that she did not understand. I
advised Ms. Ma that this was a test to se if she was telling the truth. She stated that she was willing
to take the test only if it was not dangerous to the baby. I then advised Ms. Ma and Mr. Zheng that
they needed to get some rest and asked them if I could talk to them again later. They advised yes.
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Upon arriving back at the office I had Officer Gary Elliot pick up the cup and vial from building 37 and
bring them to the office. While at building 37 Officer Elliot called me back. He advised that
Radiation Safety had also found in the conference room, a paper bag that was radioactive. He
advised that this was found while they were checking the room for radiation. I advised Officer Elliot
to leave the bag in the conference room until it could be bagged by Radiation Safety. I advised him
to secure the conference room. I then had locksmith go and change the lock on the conference room
so that the area would be secured. Locksmith Phil Previti came with me to building 37 to change the
lock. I looked in the conference room and found the paper bag in the comer of the room opposite
the refrigerator. After the lock was changed I gave the key to Officer William Shanley to await the
arrival of Beth Reed of Radiation Safety. Ms. Reed was coming to put the paper bag into a safe
container for evidence. The bag was placed into the evidence room later by Sgt. Webb.
On Monday morning I made contact with Jerry Kenner of the U.S. Nuclear Regulatory Commission.
Mlr. Kenner advised that his Agency wanted to send a team down to NIH to conduct an investigation.
I advised Mr. Kenner that we were conducting a criminal investigation at this time. He also advised
that he would meet me at my office on Wednesday July 5, 1995. Mr. Kenner advised that since we
were conducting an investigation they would not interfere. I advised Mr. Kenner that I would call Mr.
Zheng into the office for an interview on Wednesday July 5, 1995.
ON Wednesday July 5, 1995 I made contact with Mr. Zheng and asked him if he could come to the
office for a interview. Mr. Zheng stated that he would meet me at the office around 10:00am. Mr.
Zheng arrived with his wife. Ms. Ma was placed in the roll call room. Mr. Zheng was placed in the
interview room. I advised Mr. Zheng that he was not under arrest, that I needed to ask him some
more questions as to what happened. I advised Mr. Zheng of his Miranda Rights from a card. I
asked Mr. Zheng if he understood his rights. He stated yes. I asked Mr. Zheng if he wished to talk
to me about what happened. He stated yes. I asked Mr. Zheng if he had put radiation in his wife's
'0OOd or drink. He stated no, absolute not. I asked Mr. Zheng who he thought may have done this to
is wife. He advised Dr. Weinstein. I asked him if he could think of any reason that some would
name him as a suspect. He first stated no, then stated oh Dr. Weinstein. I asked Mr. Zheng who
would eliminate him from suspicion. He advised his friends and co-workers. I asked Mr. Zheng if he
ever thought about doing something like this before even though he didn't go through with it. He
stated never, if we wanted to kill the baby there are stronger chemicals to use. I asked him what he
thought should happen to a person that is caught doing this. He advised that he did not know, this
has never happened before. I asked him how did he think the results of the investigation would
come out on him. He stated I think you may not find a suspect. I never tried to murder my wife. I
asked him if he thought the person that did this would deserve a second chance. He stated that they
should be punished severely. I asked Mr. Zheng if he would be willing to take a polygraph test. He
stated yes. I asked him what he thought the results of the polygraph would be. He advised that he
did not know. If it is a reliable machine it should tell the truth. I also asked Mr. Zheng if he would
provide a set of fingerprints. He stated that he would do what ever it takes to help his wife. I then
advised Mr. Zheng that I would step out of the interview room. Mr. Zheng asked if he could use the
restroom. I showed Mr. Zheng where it was located and advised him to return to the interview room
when he was done.
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I then contacted Detective Miguel Marquez, of Montgomery County Police to see if I could get a
polygraph exam done. Det. Marquez advised that he could do the exam at 2:00pm. I advised Mr.
Zheng of this time and he stated that this was fine. I advised Mr. Zheng that we would take his
fingerprints while waiting. He agreed. Jerry Kenner took the prints. Mr. Zheng asked if he and his
wife could go get something to eat while waiting. I advised yes, and asked if they could be back
around 1:50pm. Mr. Zheng stated that he would be back.
At 1:50pm we left and went to Det. Marquez's office for the polygraph test. Myself, Mr. Kenner, Mr.
Zheng and Ms. Ma all went to The Montgomery County Police office. Upon arrival Det. Marquez met
us in the lobby. He asked Mr. Kenner and Ms. Ma remain in the lobby. Myself and Mr. Zheng went
with Det. Marquez to the exam room. There Det. Marquez explained the test to Mr. Zheng. Det.
0aM.arquez also asked Mr. Zheng if he was there on his of free will. Mr. Zheng stated that he was
asked to be there. Det. Marquez asked Mr. Zheng if anyone forced him to come take this test. Mr.
Zheng stated no. Det. Marquez again asked Mr. Zheng if he wanted to take this test. Mr. Zheng
advised yes if it is going to help with the investigation. Det. Marquez then told Mr. Zheng the
questions he was going to be asked. Det. Marquez informed Mr. Zheng that he needed to answer
the questions with yes or no answers. Mr. Zheng stated that he understood. Mr. Zheng was also
told that he would he oiven three te~ts with the _rne

uetionn

flet M~rnue7 then •t~rt•.d th•. tpt

After all the tests were given Det. Marquez met with me and discussed the results.

Mr
(A list of the questions and Det. Marquez's report will be added later). Mr. (trirc.
C,
Zheng was then brought into the room and the results of the test were explained. Mr. Zheng
a e red to become nervous. He was asked why
Mr. Zheng stated that
told Mr. Zheng that at this point all the evidence po nts toward him. Mr. Zheng then-••ecame
*ery
mad and stated that he 'd not try to hurt his wife. He stated that he did not know why the
Mr. Zheng stated that he was telling the truth. Mr. Zheng stated that
I told Mr. Zheng that if he is the one that put the radiation in his wife's
food, now is
time to tell me. Mr. Zheng stated that he did not do this. I then asked Mr. Zheng if
he would write me a statement about what he knows. I also advised him to put in his statement why
he thinks it is Dr. Weinstein that did this to his wife. Mr. Zheng advised that he had part of the
statement done. I advised him to give it to me when it was finished so that I could have the entire
statement at one time.

I asked Det. Marquez when he could run a test on Ms. Ma. Det. Marquez advised that before he did
Ms. Ma he would like to have a note from her doctor to make sure it is safe for her to take the test. I
advised Det. Marquez that Ms. Ma has a doctor's appointment on Saturday July 8, 1995. I advised
Det. Marquez that I would call him after the doctors appointment.
I then advised Ms. Ma that she would need a note from the doctor giving her permission to take the
polygraph test. She stated that she would discuss this with her doctor. I also asked Mr. Zheng to
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finish his statement as soon as possible. I also advised Ms. Ma that I would also like to interview her
at the office. I told her to get some rest and give me a call when she could come to the office.

.

On the way back to the office Ms. Ma started to tell me about why she thought Dr. Weinstein did this
to her. She stated that Dr. Weinstein was mad because she was pregnant. She stated that she
could not work with radiation therefore it would delay some of the work. She advised that Dr.
Weinstein was trying to get a paper published and also had applied for a patent. Ms. Ma and Mr.
Zheng advised me that it was Dr. Weinstein that brought up the abortion. She also advised me that
while she was at the hospital, Dr. Weinstein was seen in the lab around 10:00pm the night of the
incident. I asked her how did she know this. Ms. Ma advised that a co-worker Dr. Yi Fan called her
at home and told her. Ms. Ma advised that Dr. Fan told her that Dr. Weinstein was working in the lab
with gloves and a lab coat on. I asked Ms. Ma if this is unusual. She stated yes. I asked Ms. Ma
how could I get in touch with Dr. Fan. She gave me his home number,
advised Ms. Ma
hat as soon as she felt well enough I needed her to come to the offic#
at could get more
information. Ms. Ma and Mr. Zheng was then dropped off at their car to go home.
On Thursday July 6, 1995 I contacted Dr. Weinstein. He advised me that he had the statement
ready. I advised Dr. Weinstein that I needed him to come to the office for some more questions. Dr.
Weinstein asked if he needed to contact his attorney. I advised Dr. Weinstein that was up to him.
He advised that before he talked to me he would like to talk to his attorney. I advised Dr. Weinstein
that was his right. He stated that he would call me back later.

Later in the day I received a call from Morris Topf, Dr. Weinstein's attorney. Mr. Topf advised me
that he was a long time family attorney for Dr. Weinstein. I advised Mr. Topf that I had some more
Auestions to ask Dr. Weinstein. Mr. Topf advised that Dr. Weinstein had written a statement. I
aduise"8 Mr. Topf I was aware of that, but had some other question to ask. Mr. Topf stated that he
W sumed that Dr. Weinstein was not a target of the investigation. I advised Mr. Topf that Dr.
einstein could be a target of the investigation. Mr. Topf asked why. I advised him that there were
some statements made by the victim about Dr. Weinstein. Mr. Topf asked what were those
statements. I advised him that I could not discuss them with him. He stated that he would have to
discuss this with Dr. Weinstein before he allows him to talk to me. Mr. Topf asked if I knew what
questions I wanted to ask Dr. Weinstein. I advised him that I had a questionnaire. Mr. Topf asked if
he could review the questions. I advised him that I would fax him the questions for review. Mr. Topf
advised that he would call me back later. Later in the day I had not heard from Mr. Topf so I called
him back. He advised that he would need more time and asked if he could call me on Friday July 7,
1995. i advised yes. By Friday afternoon I had not heard from Mr. Topf so I called him back. I was
advised that Mr. Topf was in a meeting. I asked for Mr. Topf to call me back. He later called and left
a message for me. He stated that he was not a criminal attorney so he referred Dr. Weinstein to
Barry Helfend. Mr. Topf stated that Mr. Helfend would be in touch with me on Monday.

On Friday I was contacted by Ms. Ma. She advised me that she wanted to come in and talk to me.
Ms. Ma advised me that she would come to the office at 3:30pm. At 3:40pm Ms. Ma arrived at the
office for the interview. I asked Ms. Ma to tell me what she thought happen to her. Ms. Ma advised
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that about four week ago they told Dr. Weinstein that she was pregnant. Ms. Ma stated that Dr.
Weinstein talked to her husband the following week about getting an abortion. She stated that at
first her husband did not tell her about the conversation about the abortion. Ms. Ma stated that the
following weekend Dr. Weinstein called them to come into the lab. She stated while they were
working Dr. Weinstein asked them if they had made a decision. Ms. Ma stated that she asked about
what decision. She stated that is when her husband told her that Dr. Weinstein wanted her to get an
abortion. Ms. Ma advised that when Dr. Weinstein brought up the subject of an abortion, her
husband got mad. She advised that he told Dr. Weinstein that if he thought the baby was going to
affect the experiments that maybe they should move to another lab and work for another supervisor.
Ms. Ma stated that Dr. Weinstein stated no that was not necessary that you must have
misunderstood me. Ms. Ma advised me that she thinks Dr. Weinstein does not want her to have the
baby because it will affect her work. Ms. Ma stated that on the Sunday before she was found to be
hot Dr. Weinstein called them into the lab. She stated that Dr. Weinstein wanted-her and her
husband to show him (Dr. Weinstein) everything about the experiment. Ms. Ma stated that at around
3:00pm her husband told Dr. Weinstein that they had to get something to eat. Ms. Ma advised that
they invited Dr. Weinstein to the Chinese restaurant to eat with them. Ms. Ma stated that they each
brought home some left overs. She advised that she brought home some shrimp and Dr. Weinstein
brought home some fish. I asked Ms. Ma to tell me what food did she bring to work on each day.
Ms. Ma advised that on Monday June 26, 1995 she brought three containers of food to work. I asked
Ms. Ma to describe the containers and contents. Ms. Ma stated she had a small square plastic
container with the left over shrimp. In two larger round plastic containers she had some rice,
vegetables and chicken. I asked Ms. Ma if she had the containers in any bag. She stated that the
small square container was in a brown paper bag. Ms. Ma advised that at lunch time she ate the
shrimp. Her husband ate the chicken. Ms. Ma stated that around 4:30pm she ate some more
shrimp. She advised that she did not remember if she ate them all. She advised that her husband
may have eaten some of the shrimp. I asked Ms. Ma if they ate all the food brought in on Monday.
he stated yes. I asked her what did she do with the containers. Ms. Ma advised that they were
rought home and washed for the next day.
On Tuesday June 27, 1995 Ms. Ma stated that she brought the same three containers. She also
advised that it was possibly the same type food. Ms. Ma advised that for lunch they ate the food
from the two round containers. She advised that around 4:30pm she ate some rice out of the small
container. Ms. Ma advised that she did not eat all the food. She stated that she left some rice and
shrimp in the refrigerator over night. Ms. Ma advised that the two other containers were brought
home and cleaned them.
On Wednesday June 28, 1995 Ms. Ma advised that she brought the two containers back to work.
She advised that it may have been the same type of food from the day before. Ms. Ma advised that
at lunch they ate the food she brought from home. At around 4:00pm she ate the left overs that were
in the refrigerator at work from the night before. Ms. Ma advised that all the containers were brought
home and washed. Ms. Ma stated that on Wednesday night she work up with a pain in her back. I
asked her if she had this pain before. Ms. Ma stated that this was the first time. She advised that
Page
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sometime the pain was minor an other times it hurt a lot. Ms. Ma advised that her husband wanted to
take her to the doctor and she told him that she would be all right.
On Thursday June 28, 1995 Ms. Ma advised that around noon she was not feeling good so they went
home for her to rest. She also stated that they ate lunch at home. Ms. Ma advised that they returned
to work around 4:30pm or 5:00pm. She stated that they brought some food from home to eat later at
work. Ms. Ma advised that she brought the same containers. Ms. Ma stated that she brought some
shrimp, rice, tofu, and vegetables for her. She advised in a small container she brought some
chicken for her husband. I asked Ms. Ma if she ate that food. Ms. Ma advised that the food and
containers should still be in the refrigerator. She stated that she was found to be hot before they ate
the food.
*tI asked Ms. Ma how did Mr. Zheng find her to be hot. Ms. Ma stated that Mr. Zheag was checking
the lab and when he came to her the meter picked up some radiation levels. I asked Ms. Ma how
often does Mr. Zheng check the lab area. She advised at least once a day. I asked Ms. Ma when
was the last time she was checked for radiation. She stated that she was not sure, but it may have
been on Monday. Ms. Ma stated that at first they thought it was the chair she was sitting in. She
advised that she then got out of the chair for it to be checked again. She advised that the chair was
not hot. She stated that Mr. Zheng again checked her. She was found to be hot. Ms. Ma advised
that Mr. Zheng then had her take off her lab coat. She advised that he checked the lab coat and did
not get any reading. She stated that he again checked her and found to be hot. Ms. Ma stated that
Mr. Zheng then went get another meter to check her. She stated that the other meter still showed
she was hot. Ms. Ma advised that Mr. Zheng then went to find Dr. Weinstein but could not find him.
She stated that Mr. Zheng then call the NIH Fire Department.
Ms. Ma advised that Mr. Zheng then found Dr. Weinstein in the back comer of the lab. Ms. Ma
*tated that Mr. Zheng told Dr. Weinstein that she was hot. Ms. Ma stated that Dr. Weinstein then
came to her and closed his eyes. She stated that Dr. Weinstein did not look very concerned. Ms.
Ma stated that Dr. Weinstein asked Mr. Zheng where was she contaminated at. Mr. Zheng then told
him inside. She stated that Dr. Weinstein told them to call Radiation Safety and don't call the
ambulance. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that he already called the ambulance.
Ms. Ma advised that Dr. Weinstein did not want her to leave until Radiation Safety arrived. She also
advised that Dr. Weinstein wanted her to take a shower. Ms. Ma advised that Dr. Weinstein said it
was not necessary for her to go to the hospital at this time. Ms. Ma advised that Dr. Weinstein took
some samples from her skin and gave them to Radiation Safety. She stated that Dr. Weinstein kept
saying that it was outside not inside. Ms. Ma advised that Mr. Zheng told him it was inside and not
outside.
Ms. Ma advised that before Radiation Safety arrived, Dr. Weinstein went to the conference room to
check the refrigerator. She stated that Mr. Zheng followed Dr. Weinstein to the conference room.
She stated that Mr. Zheng came back and told her that radiation was found in the refrigerator. She
also advised that Dr. Weinstein did not come back from the conference with Mr. Zheng. She stated
that she did not know how long Dr. Weinstein was in the conference room alone. She did sate that
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Dr. Weinstein came back to the lab before she went to the hospital. She stated that Dr. Weinstein
told her to drink lots of fluids. Ms. Ma advised that Mr. Zheng wanted her to give a urine sample.
Ms. Ma stated that the urine was checked with a meter and fund to be hot. Ms. Ma advised that Dr.
Weinstein wanted to do a paper test. She advised that it appeared that Dr. Weinstein was stalling
for time, because this test take a long time for the results.
Ms. Ma stated that the lady from Radiation Safety explained to hr the safe level for her and the baby.
Ms. Ma advised that she was told that it appeared that the level that she has were not harmful to her
and the baby. Ms. Ma stated that Dr. Weinstein started to disagree with Radiation Safety about the
safe levels. Ms. Ma stated that Radiation Safety then told the ambulance people to take me to the
hospital. Ms. Ma stated that Dr. Weinstein told her that she should say and drink more water. Ms.
Ma stated that she was then transported to the hospital. Ms. Ma advised that Mr. Zheng went with
* her to the hospital. She stated that Dr. Weinstein remained at the lab.
Ms. Ma stated that Mr. Zheng remained with her at the hospital until Mr. Zoon arrived. Ms. Ma
advised that Mr. Zoon gave Mr. Zheng a ride back to NIH to pick up the car. Ms. Ma stated that after
Mr. Zoon and Mr. Zheng left the hospital, Dr. Weinstein arrived, she advised that she thinks this was
around midnight. Ms. Ma advised that Dr. Weinstein was waiting for Mr. Zheng to return. She stated
that Dr. Weinstein asked her if the food was at work or home. She stated that she told him it was at
work. She stated that Dr. Weinstein started to get very nervous. Ms. Ma stated that he asked her
what type of bag was the food in. She stated that she told him it was in a blue bag but this was not
true. Ms. Ma advised that during this conversation Dr. Weinstein told.Lher thanks again for going to
the restaurant together. Ms. Ma advised that Dr. Weinstein also got nervous when she told him the
food was shrimp.
Ms. Ma advised that Mr. Zheng arrived back at the hospital around 1:00am. She stated that while
*hey were talking to Dr. Weinstein about the food being left in the refrigerator, he (Dr. Weinstein)
aid he had to go back to the lab. Ms. Ma stated that Mr. Zheng told Dr. Weinstein that it was to late
and that the rooms were sealed off. Ms. Ma advised that Dr. Weinstein again got nervous. Ms. Ma
stated that Dr. Weinstein left the hospital around 1:00am. She advised that her and Mr. Zheng did
not leave the hospital until around 4:00am.
I asked Ms. Ma if she could remember anything else about the week. Ms. Ma stated that on
Wednesday, Mr. Zheng went into the conference room to heat up the lunch. Ms. Ma advised that Mr.
Zheng told her that Dr. Weinstein was in the conference room with someone else. She stated that
Mr. Zheng put the food containers in the microwave and left the area. She stated that Mr. Zheng did
not return to get the food because he did not want to disturb Dr. Weinstein. Ms. Ma stated that about
a half hour later the phone rang and Mr. Zheng answered it. She advised that Mr. Zheng told her it
was Dr. Weinstein calling to say that the food was smelling good. She advised that Mr. Zheng then
went to pick up the food and brought it to me. She stated that she ate some rice and shrimp. Ms. Ma
advised that the food was over cooked so she did not eat all of it. Ms. Ma advised that she threw the
rest of it in the trash can.
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Ms. Ma also stated that she thinks on Tuesday night Dr. Weinstein went to the lab in Frederick. Ms.
Ma advised that this is not normal for Dr. Weinstein to go to Frederick. She advised that if he needs
something picked up in Frederick he will send someone else. Ms. Ma advised that over the weekend
after this happened Dr. Weinstein called her house several times. She stated that he did not show
any concerns about her health or the baby's health. Ms. Ma advised that Dr. Weinstein was
inquiring about their schedules and who did they talk to.
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