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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Lab of Molecular Pharmacology
Division of Cancer Treatment
National Cancer Institute
Building: 37 Room: 5D18
National Institutes of Health
Bethesda, Maryland 20892

Phone: (301) 496-9572
Fax: (301) 402-0752

Home Phone: -

July 8, 1995

Dear Detective Jody P. Luke:

It has been an ordeal for us in these five long days, it is even more bitter for us to review
the tragic moment when I found, by chancé, that my wife Dr. Maryann Wenli Ma had been
contaminated, internally, with very strong radioisotopic materials (later estimated by the
RSB to be at least 260 microcuries ). I tried several times with quivering hands to start
this report, and quitted several times, wishing helplessly that this might just be a
nightmare. I realized that this really are the ruthless fact, when I frequently wakened by my
wife's sobbing, in her sleepless sadness, with the pillow immersed in tears.

June 29 (Thu ), 6:00 PM to June 30 (Fri ), 7:30 AM

It was around 6:00 pm of June 29, when I and Maryann were working in a same benchtop.
My experiment finished at that tirae, 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 ( eg. P32 ) for about three monthes, 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 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
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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 awared 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 monthes. '

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 answereing 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 Safty Branch (RSB).

The ambulence arrieved 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 transfered 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
reﬁ’igerators 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 corndor. I followed him .
there, but confusedly, then he found that one of the refigerators got heavilly contaminated.
Upon return, John kept on asking that if only the refrigeritor's cabinet was contaminated,
how could we contamate Maryann's food. Sensing his question might mis-lead to the
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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 possiblity that we contaminate our food ourselves and got so severe a

" contamination, especially when he had known already that the refrigeritor also being
contaminated. Since no one use and store radiation materials in the conference room, and
the refrigerators there were dedicated for saving food, concuring severe contaminations
found in there and in Maryann's body clearly translated a deduction that there must be a
perpetrator.

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 referigerater. 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. Afierward, the officer also

- survey other people around, only found a strong "hot" spot on the bottom of a Japanease
fellow working in our own corridor.

Back to the lab, John was begining 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 defintely 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 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 pm.

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 directly with the monitor, which she did, and horriblly, we all heard the
fearful signals, which told itself that the radiation really were ingested into the body, and in
large amount.



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 with the RSB official ( Beth) about the strategy of how to save urine "
samples to get a correct determination of the amount ingested, which he added that he
think that the baby should be worried. The RSB officials' explaination 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 unpreprared and restless.

Around 9:00-9:30, the ambulance arrived at the Holy Cross Hospital. The phsician 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.

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, 1 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 embarssing, since he might not like to be involved in the
criminal investigation beyond the radiation safty issues. It really be disconcerted to think
that anyone could have commited 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
commiteed such insidious crime.

I went back immediately to the hospital at about 12:00 pm, 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,
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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 formular. 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, 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, writting 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.

At about 2:00 AM ( 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 AM, 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
compromizing plan for the collection of urines, which might satisfy both of them.

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 AM, I took Maryann leave the hospital.

We went back home at about 4:30, when Maryann had a severe vomitting, very much
miserable. If as we were consoled by the RSB officials that the dosage of Maryann's
ingestion may not cause severe damage to the body, she must have already been mently
hurt ruthlessly. Dumbly, I prepared some food and made her eat. Then, at about 5:30 AM,
we went to bed, when I was too tired and quickly becoming asleep, when Maryann was
too sad, wakening me several times with her sobbing, which aroused deep sadness for me,
for my wife and for the upcoming baby.



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 pregnancy until 3 months later. We told him on June 12. Since then, he kept 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 a trouble it would be .

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. '

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 radiomaterilas, 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.

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 matenials,
we really expected that he should report or let us report the pregnancy to RSB, but he
never mentioned this thereafter.



2. Last Sunday (June 25), he asked us again to go to the lab at 9:00 AM , 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 pm. 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.

On Monday morning, we went to the library because we need to search the literatures.
Around noon time, he went to the library to find us. Since I had not finished copying
reference literatures, my wife went back with him, which she told me later that John's quite
strange, step down the elevator the moment they were back to the lab, seemingly trying to
avoid going back to the lab together with her.

On Wednesday morning, he came to the lab very late ( around 1:00 PM ) and was very
nervous when I tried to greet him. He later gave me two pipettors, one for 1 ml and
another is a multipipettor, saying that they're from Federic. But when I asked him that if
he went to Federic (NCI off-campus, where John had a collaboration to keep the 60 cell
lines ) last night, he stumbled. He went to the library at 4:00 pm again, searching us when
we were there trying to optimize the experimental protocols. We went out with him from
Bldg 10, but he again trying to avoid going back to the lab along with us by saying that he
went to DCRT, and would be back to the lab around 5:00 pm for an appointment. At
about 5:30 pm, he went back to the lab, having his appointment in the conference room,
when I also went there heating food in the conference room's microwave oven for my wife
- ( she's then working with the experiments ), then John called me to take back the food
from the microwave oven, saying that the good smell of the food made him know that the
food was ours. '

Since we asked several times about a research paper which we submitted to him and kept
by him for 3-4 months, he as well as we did some works on it in this week. On Wednesday
morning, he said that he already send the paper on Tuesday night, but we suspected that
he just pretended to send the paper to the editors in England, which should not be
necessary, since the Journal had a editorial office in the U.S. Also, he said he would like to
send the express mail from downtown Bethesda, which he usually send the express mail
just in the first floor of building 37.



3. On Thursday momning, John called asking if there was anyone else who could help him
to bring up some of the boxes, when it happened that we were the only ones. I helped him
- bring two boxes from his car up to the lab, found that the boxes were also from Federic,
which made us wondering that why he first brought back the pipettors, then the next day,
the boxes.

On Thursday afternoon around 6:00 pm, I found by chance that my wife contaminated
with radiation materials. I called 116 at once, hoping that my wife would be send to the
hospital immediately for necessary treatment, to which John had made every effort to
obstruct, which waste 3 more hours. Some of the other details included in the report
which we submitted to the NIH Detective Office. .

4. At first, we were shocked that such trégedy happened in NIH, happened to us. On
Fnday (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.

5. It's very hard for us to go through such huge physical and emotional hit. While we were
resting at home, we tried to figure out something that could exclude John as a suspect,
since he's still the mentor, he might have more power, he's American national that would
get more protection than us. Since we still cherished the opportunity to be trained here in
NIH, we almost trying to think about the possibility that we swallow such miserable
sufferings ourselves. Then, the following weekend, John called repeatedly, saying that
some of the experimental records need to be "improved", trying to ask me go to the
criminal scene during weekend nights. Since we were still buried in sadness, I could not

~ leave my wife alone. Also, I could not imagine that we had anything that need "improved"
at this time and I thought that this is not a good behavior trying to make forgery. I refused
‘and also told him that he'd better not to go to the lab during weekend nights himself. His
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calls to us got more and more frequently, only until then, we began to realize that he's
anxious to lead us to the trap that he prepared for us.

- 6. The more we thought it over, the more we feel the danger of John Weinstein, this |
danger is not only to us, it is the danger that could harm the entire research community.
On keeping the data from publication, and applying for the patent himself, he plotted to
monopolize the interests derived from such research. For this part, although very unfair,
since we were then still grateful for the work he had been doing to bring us here in NIH,
we reiterated that we are not interested to be involved in the patent application. From his
frequent suspicious intervention, we know he simply did not understand or believe us. The
signs got more prominent after the NCT's evaluation by the Blue-Ribbon Committee, in
which he's one of the target for evaluation, when he's worried about the position in NCI
and trying to find positions in the outside private companies. Although the most difficult
period of method development had been passed, and we believe that my wife's pregnancy
could not cause any interference to our current work. But since there's still some work to
be done, and John'd not feel himself safe for his own position in NCI, therefore, John
Weinstein's selfishness made him trying to stop my wife's pregnancy, so that, as he might
be thinking, the work would be proceeded with its full speed. He tries hard to push us"
finish the work before our two years term, when we had to go back China and he could
secured all of the derived benefits without the control of NIH.

7. To try to assure him that we never thought of taking any benefit from the protocol
which he originally let us do, but could not be realized without much of our major
modification and hardwork , we even speak publicly that all of the works are derived from
his smart idea. He became more and more restless, even asking the question relating
whether we're going to have the baby staying in the U.S. or taking back China. We
figured out that his worrying was not confined to the my wife's pregnancy, he also worried
that we might staying in the NIH longer if we have the baby here, then, even he left NIH,
even he kept the data from publishing, he still could not monopolize such interests. This
might have disturbed him since he knew very well that it's unfair if NIH were excluded if
the patentswere filed, since the work was done here.

8. Everything happened in one week. If John went to Federic during Tuesday night, he
might be able to fetch back some of the radio-isotopes from there, went back to the lab, he
might first store the radioisotopes somewhere in the conference room, then find by chance
that night that my wife had some food still left there in the refrigerator. Since it might be



very late that he's tired, and he's not a trained experimentalist, he might unskillfully handle
the pipettors ( the 1 ml pipettor or the multipipettor that he gave to me the next day ),
which he inadvertently contaminated widely in the conference room. Thank God. I could
" not imagine what would happen if he added all the radio-isotopes in my wife's food. The
next day, he came to work quite late and nervously. Sensing that everything's O K., he
gave me the pipettors which might be the tools he used to commit such a crime. In the
afternoon, he searched us through library, trying to find signs of damage of the radio-
isotopes caused. It is around 5:30 pm when he's talking with someone in the conference
room, while I heated the food for my wife, he found that the food might not have been
used, 50 he called me to briné back the contaminated food that harmed my wife
unpredictably. He did not know that my wife had alreédy got pregnant for 4 months,
which is not the most sensitive period. He's expecting that my wife either have a
spontaneous abortion or got monitored after the possible declaration of pregnancy that we
might make later. He did not know or expect that we could find the contamination by the
hand-held beta-counter. He did not expect that we find this so early. He expected that
after the weekend, he might already fly to France to have a vacation, as he had scheduled,
no one could even suspect him, because he will be far away from the criminal scene. We
could not rule out completely that he did this on other weekday nights, since he also
stayed in the lab later than us on Monday, Tuesday and Wednesday, nevertheless, we
could not rule out the possibility that he did this, and the most probable time was Tuesday
night, and that's the only night that my wife left some of the food there overnight.

After we found what happened, he tried everything to minimize the incidence, trying to
stop sending my wife to hospital, talking with the physician himself to minimize the times
my wife staying in the emergency room. When he found that he could not led me into the
trap that he prepared, he might have acted up to frame up us first, in order to get himself
uncaught and unpunished.

We thought it over and over again, still trying to find any hint that could exclude John
Weinstein. To our sadness, we could find none. We are sad because we worked so hard
for him, but in return, he treated us so dirty with a vicious mind. . He might be selfish, he
might be psychologically unsound, but trying to murder a baby with this heinous evildoing
must never be exonerated.

Wenling Zheng, MD., Ph.D.
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LAW OFFICES

BERNABEI & KATZ
V773 T STREET. N.W.
WASHINGTON, D.C. 20000

(202) 745-1942
TELECOPIER (202) 748.2627

D> &
LYNNE BERNABEI
DEBRA S. KATZ
AMY W. LUSTIG
MICHAEL C. SUBIT

Hand-Deljvered
October 10, 1995

Mr. James M. Taylor

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Mailstop 17G21

11555 Rockville Pike

Rockville, MD 20852

RE: Request for Action Pursuant to 10 CFR § 2.206
to Suspend or Revoke the Materials License of
the National Institutes of Health

Dear Mr. Taylor:

I am enclosing a Petition Pursuant to 10 CFR § 2.206 to
Suspend or Revoke the Materials License of the National
Institutes of Health ("NIH"), License No. 19-00296-10, and to
Take Other Appropriate Enforcement Action Against NIH.

As a result of NIH’s failure to control and secure
radioactive materials and to otherwise adhere to the requirements
of 10 CFR Part 20, Dr. Maryann Wenli Ma, a foreign scientist who
was conducting research at the National Cancer Institute, was
contaminated with Phosphorous-32, a highly radioactive isotope,
and received the largest reported dose of internal radiation
contamination since the Silkwood case. Dr. Ma was seventeen
weeks pregnant at the time of the incident.

. Like Kerr-McGee Corporation, NIH has lied to Dr. Ma, to
federal regulators, and to the public at large about the
magnitude of the exposure and the likely harm to Dr. Ma and her
expected baby. However, the scientific evidence demonstrates
that Dr. Ma received a 9.2 rem dose, which is greatly in excess
of regulatory limits. The intake is over 16 times the
recommended gestational ALI of 60 uCi (0.5 rem) for an
occupationally exposed pregnant woman. The dose to Dr. Ma’s
fetus is estimated at 6.4 rem, or factor of 12 above the NRC’s
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Mr. James M. Taylor
October 10, 1995
Page 2

established fetal exposure limit of 0.5 rem for the entire
gestation period. '

The contamination to Dr. Ma, her husband, Dr. Bill Wenling
Zheng, and the 24 other scientists who worked in building 37
occurred as a direct and proximate result of NIH’s failure to
control and secure radioactive materials and
to otherwise adhere to the requirements of 10 CFR Part 20.
Furthermore, NIH failed to take proper actions to assess
" accurately the level of Dr. Ma’s internal contamination or to
provide appropriate medical care and follow-up treatment to
remove the ingested activity. 1Instead, NIH greatly
underestimated Dr. Ma’s internal contamination and provided
conflicting and harmful directions to hospital personnel which
delayed her treatment and interfered with efforts to analyze
properly her contamination. As a result of this malfeasance, NIH
exacerbated the health risks to Dr. Ma and her fetus.

These failures call into question the integrity and efficacy
of NIH’s entire radiation safety program. 1In addition, the
petition charges that NIH has engaged in other serious
programmatic violations of 10 CFR Part 20. Accordingly, the NRC
should suspend or revoke the materials license of the National
Institutes of Health ("NIK"), License No. 19-00296-10, pending
resolution of these issues. The NRC must also take other
appropriate enforcement action against NIH, including the
imposition of civil penalties, for its wilful and reckless
violations of 10 CFR Part 20. '

Please direct all correspondence about this matter to me and
to our co-counsel, Judith Wolfer. Her address is indicated on
the enclosed petition. :

Sincerely,

O, /T

Debra S. Kat:z

Enc.

cc: Judith Wolfer, Esquire
Dr. Maryann Wenli Ma
Dr. Bill Wenling Zheng
Dr. David Dooley
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PETITION PURSUANT TO 10 CFR § 2.206 TO BUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-10, AND TO TAKE OTHER APPROPRIATE

ENFORCEMENT ACTION AGAINST NIH

Pursuant to 10 CFR § 2.206, Dr. Maryann Wenli Ma and Dr.
Bill Wenling Zheng' hereby request that the materials liéenée of
the National Institutes of Health ("NIH"), License No.
19-00296~10, be suspended or revoked pending.resolution of the
issues discussed herein, and that other appropriate enforcement
action be taken against NIH for its wilful and reckless
violations of 10 CFR Part 20.

e Re st

As a result of NIH’s failure to control and secure
radioactive materials, to maintain an effective bioassay program,
and to otherwise adhere to the requirements of 10'ch Part 20,
Dr. Ma was contaminated with Phosphorous-32 ("P-32"),-and
received one of the largest reported doses of domestic internal
radiation in the past twenty years. Dr. Ma was seventeen weeks
pregnant at the time of the incident.

As set out more fully below, on June 28, 1995, Dr. Ma
received an intake of radioactive material significantly in
excess of regulatory limits, and as a result her fetus received a
radiation dose approxinatély tvelve times higher than the NRC’s

established fetal exposure limit of 0.5 rem for the entire

IDrs. Ma and Zheng are Chinese scientists who came to work
at the National Cancer Institute ("NCI"), through the Fogarty
Visiting Fellowship. They were assigned to conduct cancer
research in the Laboratory of Molecular Pharmacology ("LMP"),
under the direction of Dr. John N. Weinstein, the Senior
Investigator in that 1lab.
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gestation period.z A short time later, NIH determined that
twenty-five other NIH employeeé, including Dr. Ma’s husband, Dr.
Bill Wenling Zheng, were also internally contaminated with P-32.
These contaminations occurred as a direct and proximate result of
NIH’s failure to control and secure radioactive materials and to
otherwvise adhere to the requirements of 10 CFR Part 20.
Furthermore, NIH failed to take proper actions to assess
accurately the level of Dr. Ma’s internal contamination or to
provide appropriate medical care and follow-up treatment to
remove the ingested activity. 1Instead, NIH greatly
underestimated Dr. Ma'’s internal contamination and provided
conflicting and harmful directions to hospital personnel which
delayed her treatment and interfered with efforts to analyze
properly her level of intake of radiocactive material. As a
result of this malfeasance, NIH failed to.minimize the health

. risks to Dr. Ma and her fetus.

I. BACKGROUND.

A. Circumstances Surrounding Dr. Ma’s Internal
Contamination.

In August, 1994, Drs. Ma and Zheng, a married couple who are

preeminent junior scientists from China, came to work at the

National Cancer Institute ("NCI"), through the Pogarty Visiting

2Evaluation of the analytical results received to date has
established a preliminary estimate of an intake of 1000 uCi of
P-32 by the ingestion pathway. This intake estimate corresponds
to a Committed Effective Dose Equivalent ("CEDE") to Dr. Ma of
9.2 rem.
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Fellowship program.’® Ma Aff., q 3; Zheng Aff., § 3. They were
assigned to conduct cancer research in the Laboratory of
Molecular Pharmacology ("LMP"), under the direction of Dr. John
N. Weinstein: the Senior Investigator in that lab. Ma Aff.,'i 3;
Zheng Aff., ¢ 3. ' |
' Drs. Ma and Zheng were assighed to work on a research
project in molecular biology, to develop a novel method to
display more efficiently the existence of expressed genes. The
project, if successful, would have had significant scientific and
commercial value. Through their work, Drs. Ma and Zheng
deveioped a procedure which, by amplification of the restriction
fragments, efficiently displaygd the expressed genes, thereby
greatly increasing the likelihood of the methods success. Dr.
Weinstein required Drs. Ma and Zheng to work tirelessly on this
project in his quest to patent the new procédure. Ma Aff., ¢ 4;
Zheng Aff., 9 4.

Throughout their employment, Dr. Weinstein advised Drs. Ma
and Zheng that fheir experiments were so important that he did
not want anything.to hold them up. On April 12, 1995, Dr. Ma
learned that she was pregﬁant. Because Dr. Weinstein had

previously admonished that hothing interfere with their work,

3’The backgrounds, qualifications, and experience of Dr. Ma
and Dr. Zheng are described more fully in their curricula vitae,
which are attached as Exhibit 1 to each of their affidavits. See
Affidavit of Maryann Wenli Ma, M.D., Ph.D., (Oct. 7, 1995) ("Ma
Aff."), attached and incorporated herein as Exhibit 1, and
Affidavit of Bill Wenling Zheng, M.D., Ph.D., (Oct. 7, 1995)
("Zheng Aff."), attached and incorporated herein as Exhibit 2.
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Drs. Ma and Zheng were nervous about notifying him of Dr. Ma’s
pregnancy. Ma Aff., § 7; Zheng Aff., 9 7.

On Sunday, June 11, 1995, Dr. Weinstein called Drs. Ma and
Zheng at home to inquire about Dr. Ma’s health. In response, Dr.
Zheng advised him that she was pregnant. Ma Aff., ¢ 5; Zheng
Aff., 9 7.

Dr. Weinstein responded that he wanted to meet with them
that afternoon. During the meeting Dr. Weinstein tried to
persuade Dr. Zheng, Qho attended the meeting without Dr. Ma, that
Dr. Ma should abort the pregnancy. Dr. Zheng responded that he-
felt that it was dangerous to have an abortion in the United
States due to attacks on abortion clinics, and ‘that he and his
wife were pleased to have the baby. Dr. Weinstein persisted in
'preséuring Dr. Zheng to abort the pregnancy, and insisted that he
and his wife should consult with Dr. Tim Myers, another colleague
from their lab who had just had a baby, to find out how much
trouble it would be. Ma Aff., § 8; Zheng Aff., ¢ 8.

From that time on, Dr. Weinsteiq inquired about Dr. Ma’s
schedule almost daily and closely monitored her activities. |
Further, he continued to try to pressure Dr. Ma directly to abort
her pregnancy. Ma Aff., 9 9; Zheng Aff., § 9.

Oon Sunday, June 18, 1995, Drs. Ma and Zheng met with Dr.
Weinstein, at his requést,lfcr the purported purpose of
discussing their experiments. However, rather than talking in
any detail about their work, Dr. Weinstein again attempted to

pressure them to abort the pregnancy. He insisted that their
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project was too important to let anything hold it up, implying
that her pregnancy would be an impediment to the work. Dr. Ma
assured him that her pregnancy would not interfere with the work
and that she would only require six weeks of leave after the
birth of the baby. Ma Aff., ¢ 10;'2heng Aff., 9§ 1lo0.

Dr. Weinstein appeared unhappy and tried to convince them
that their expected baby "would not be safe"™ because their
experiments had involved radiation. Drs. Ma and Zheng then
advised him that they had already consulted with their
obstetrician about this concern and concluded that there would be
no harm to the baby because the radioactive material they were
using at that time, P-33, was of low radiation and low dosage and
‘Dr. Ma was well protected. Dr. Weinstein responded that Dr. Ma
should continue with the experiments involving radioactive
materials. In.response, Drs. Ma and Zheng advised him that she
had stopped handling the radioactive isotopes several months
earlier when she had first learned of her pregnancy and that Dr.
Zheng had handled most of the radiocactive isotopes involved in
their experiments.! Dr. Weinstein disagreed with this approach.
Ma Aff., 9 11; Zheng Aff., 9 11.

Dr. Zheng'then advised him that there were regulations in
NIH’s Radiation Safety Branch ("RSB") which required that

-

- ‘since Drs. Zheng and Ma worked on the same project, they
were able to allocate their responsibilities to minimize Dr. Ma’s
contact with the radiocactive materials. Ma Aff., § 11; Zheng
Aff., ¥ 11. This decision by Dr. Zheng was both a reasonable and
responsible action and in keeping with the proactive ALARA
philosophy promoted by NRC regulations and guidance documents.

5

EXHBT O

 PAGE_]__OwePAGE(S)



pregnant women be protected from radiation exposure as mﬁch as
possible. Dr. Weinstein denied knowledge of any such regulation,
and again pressured Dr. Ma to have an abortion. For example, Dr.
Weinstein stated tha£ Dr. Zheng was incorrect in his belief that
having an abortion was not safe in the United States. He
insisted that many pregnant women died during delivery, but that
he had never heard of anyone dying in an abortion clinic. Dr.
' Zheng responded that it was their right to have their baby and
that if he, Dr. Weinstein, was unhappy that they were keeping the
baby, he coﬁld find candidates to-replace then and they would
transfer to another laboratory. Ma Aff., § 12; Zheng Aff., 9§ 12.
On the late afternoon of Friday, June 23, 1995, Dr.
Weinstein gave Dr. Ma and Dr. ‘Zheng a telefax he had received
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. See RSP Procedures: Declared Pregnant Women, attached and
incorporated herein as Exhibit 3. The document included a
declaration fﬁrn, which, if filled out, would have given Dr. Ma
heightened protection from exposure tb,radiation and radioactive
materials during her pregnancy. Ma Aff., § 13; Zheng Aff., ¢ 13.
Pursuant to the declaration procedure, a 0.5 rem limit is
applied to the dose an embryo/fetus may receive due to the
occupational exposure of the mother. The 0.5 rem dose limit
(equivalent to 10% of the annual whole body dose limit for

occupationally exposed adults), applies to the sum of internal
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and external doses received by the embryo/fetus due to
occupational exposure of the mother. Dr. Weinstein insisted that
if Dr. Ma filled out the declaration form, it would "cause
troublé for the lab." By these and other remarks, Dr. Weinstein
coerced Dr. Ma not to submit a Declaration of Pregnancy to RSB,
even though it was her clear desire to receive maximum protection
for her fetus from exposure to radiation and radioactive
materials. Ma Aff., § 14; Zheng Aff., § 14.

On Sunday June 25, 1995, Drs. Ma and Zheng met with Dr.
‘Weinstein to discuss their experiments. The meeting was long and
unpleasant and at approximately 3:00 p.m. Drs. Ma and Zheng
suggested that they treat Dr. Weinstein to a Chinese food dinner
at a local restaurant. Dr. Ma had leffovers'from the meal,
including fish and shrimp, which she took to work for lunch the
following week. Ma Aff., 9 15; Zheng Aff., j 1S.

On June 28, 1995, Dr. Ma ate her Chinese food leftovers,
which she had stored in the conference rooﬁ public refrigerator.
That night she experienced sharp pains on the right side of her
liver area. Ma Aff., 9 16; Zheng Aff., ¢ 16.

Throughout the day of June 29, 1995, Dr. Ma experienced
increasingly sharp and persistent pains in her liver area.

During the afternoon, Drs. Zheng and Ma were working on the same
bench top in their laboratory. At approximately 5:30 p.m., when
Dr. Zheng’s §xperinent was concluded, he surveyed the bench top
and adjacent floor with a Geiger-Muller counter as he routinely

did upon completion of experiments_invclving use of radioactive
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materials. When the detector approached Dr. Ma’s feet, a strong
audible response was noted. After ruling out other areas of
coﬁtamination, Drs. Ma and Zheng determined from surveying Dr.
Ma’s body that she was the source of the contamination.’® Ma
Aff., 916; Zheng Aff., q 16.

Unable to locate Dr. Weinstein to report Dr. Ma’s
contamination to him, Dr. Zheng called NIH’s emergency "116"
number to report Dr. Ma’s radiation contamination as called for
by RSB procedures. Soon after Dr. Zheng did so, Dr. Weinstein
appeared in the laboratory and Drs. Ma and Zheng reported to him
that Dr. Ma had been contaminated and that they had called "116"
for help since he could not be found. Dr. Weinstein stated that
he thought that was unnecessary. Ma Aff., 9 17; Zheng Aff., ¢
i7. _

A short time later, an ambulance arrivéd and attempted to
. arrange for Dr. Ma‘’s transfer to a hospital. However, in the
interim, Dr. Weinstein received a telephone call from the RSB,
which directed Drs. Ma and Zheng to remain at the lab until RSB
conducted a survey of Dr. Ma. Ma Aff., ¢ 18; Zheng Aff., ¢ 18.

While waiting for RSB officials to arrive, Dr. Weinstein

questioned Dr. Ma about where she stored her food. This gquestion

Because Dr. Ma did not learn of her internal contamination
until at least a day after ingesting the radioactive materials,
she unwittingly carried radioactive materials home with her. On
June 30, 1995, RSB officials conducted a survey of Dr. Ma‘’s car
and apartment and determined that she had contaminated her car
and her certain areas of her apartment. They also determined
that she had contaminated a number of articles of clothing. Ma
Aff., € 25.
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was peculiar because they, like all members of their laboratory
including br. Weinstein, stored their food in the two
refrigerators located in the public conference room. Dr.
Weinstein then surveyed the refrigerator and determined that it
was contaminated. No radioactive materials were eQer stored in
the conference room, and the presence of radioactive
contamination near the refrigerator led Drs. Ma and Zheng to fear.
that Dr. Ma’s food was deliberately contaminated with radioactive
materials. Ma Aff., ¥ 19; Zheng Aff., ¢ 19.

A short time later, two officials from RSB arrived and
surveyed Dr. Ma with their own monitors. After they confirmed
Dr. Ma’s contamination, the RSB officials tried unsuccessfully to
locate a shower to try to decontaminate Dr. Ma. 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 Dr. Ma had stored her food. They
found no contamination inside the refrigerator. Ma Aff., q 20;
Zheng Aff., § 20.

Rather than expediting Dr. Ma’s transport to the hospital
for medical treatment, Dr. Weinstein performed smeartests, which
indicated that her contaminétion was not external. Df. Weinstein
then directed Dr. Ma to drink large quantities of water. RSB
officials directed Dr. Ma to provide a urine sample, which
confirmed that her contamination was internal. Ma Aff., ¢ 21;

Zheng Aff., § 21.
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' One of the RSB officials tried to console Dr. Ma by advising
her that the dosage she had picked up might not be harmful to the
baby and might not mean that she would have to abort her
~pregnancy. Dr. Weinstein interrupted these remarks and tried to
convince Drs. Ma and Zheng that “the baby should be worried."
During this period, Dr. Weinstein and the RSB official argued
~about how to save the urine samples to get a correct
determination of the amount of radiation Dr. Ma had ingested. Ma
Aff., § 22; Zheng Aff., g 22.

At approximately 8:35 p.m., over three hours after Dr. Ma
reported her contamination to RSB, the ambuiance arrived at Holy
Cross Hospital. Dr. Ma was_examinéd by Dr. Peter White, who
ordered that she be given intravenous infusions of fluid to
diluté the contamination of her blood level. Ma Aff., § 23;
Zheng Aff., q 23. .Dr. White had no expertise in the area of
treatment of radiation contamination and relied on the directions
given to him by NIH personnel. See Affidavit of Debra S. Katz,
attached and incorporated herein as E;yibit 4, at § 3. Robert
Zoon, NIH’s Radiation Safety Officer, arrived at the hospital to
consult with Dr. White and to retrieve some of Dr. Ma’s blood and
urine samples. Mr. Zoon directed Dr. White to collect Dr. Ma’s
urine for a twenty-four héur period, and to collect the total
volume excreted. xatz'hff., ¥ 4; see Portion of Medical Record
of Dr. Maryann Ma, attached and incorporated herein as Exhibit 5.

Dr. White also souéht the assistance of the Radiation

Emergency Assistance Center/Training Site ("REACTS") at oOak
10
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Ridge, Tennessee, to best determine how to mitigate the effects
of Dr. Ma’s intake. However, the hospital’s telefax machine
experienced difficulty receiving information from ORISE and its
input was not received. Katz Aff., § 5. No efforts were made to
hasten the removal of the ingested radioactivity, other than
giving Dr. Ma intravenous infusions of fiuid. Ma Aff., g 27;
Zheng Aff., 9 25. One protocol reported by the National Council
on Radiation Protection and Measurement in their Report Number 65
that has proven effeétive would have been to administer large
doses of phosphate orally as the buffered sodium salt, administer
calcium intravenously, and administer 200 units of parathyroid
extract I.M. every six hours.® NCRP also recommended several
other treatment options that should have been evaluated for use
in this case. However, only proper medical expertise such as
REACTS could have_determined if any of these treatments
administrations would have been a safe course of action given
that Dr. Ma was seventeen weeks pregnant. Employment of
effective decorporation therapy could have significantly reduced
the radiation dose to both Dr. Ma and her fetus. See Affidavit
of Dr. David A. Dooley, Ph.D. (Oct. 7, 1995), attached and
incorporated herein as Exhibit 6, at ¥ 12 and Exhibit 2 to Dooley

Affidavit, at p. 5.

This intervention was provided when an accidental over-
administration of P-32 occurred, and resulted in a 38% reduction
of radiation dose to the bone marrow even though it was not
administered until nine (9) days after the initial ingestion.
See Exhibit 2 to Dooley Aff., p. S.
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At approximately 10:00 p.m., Dr. Weinstein arrived at the
hospital and began to questidn Dr. Ma about the food she had
eaten and the container in which it was stored. Dr. Weinstein
then told her that hé thought that she would be "“okay" but again
repeated that the "baby must be worried.®™ Ma Aff., q 24; 2heng
Aff., 9 22.

After leaving the hospital, Dr. Weinstein called Dr. White
‘several times that night and during the early morning hours.
During one of these calls, he instructed Dr. White to aliquot
only a small part of the samples Already taken and to discontinue
his efforts to collect all the urine over a 24 hour period. Katz
Aff., ¥ 7. This instruction was in di:ect contravention of Mr.
2oon’s directions.

At approximately 2:00 a.m. on June 30, 1995, a nurse told
Dr. Ma that he had received a telephone call informing him that
the strategy for collecting urine samples had changed. He
advised her that instead of collecting all the urine, which was
the precise instruction given by Mr. Zoon, he was to aliquot only
a small part of the samples already collected. Ma Aff., ¥ 25;
Zheng Aff., § 24. |

At approximately 3:00 a.m. on June 30, 1995, Dr. White
advised Dr. Ma that he had received conflicting instructions from
Mr. 2Zoon and Dr. Weinstein about the urine collection, and that
he did not know whose instructions to follow. Dr. White advised
Dr. Ma that Dr. Weinstein had directed that he not save all the

urine samples but merely that he aliquot only a small part of the
12
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samples already taken. Dr. White advised Dr. Ma that he
developed a compromise plan for the.collection of urine. Ma
Aff., ¥ 24; Zheng Aff., g 26.

Sometime after 3:00 a.m., Dr. Ma was told that the hospital
had done all it could, and that no further treatment was
warranted. She was discharged from the hospital Qith
instructions to "maintain good hydration™ and to follow up with
Mr. Zoon, Dr. Weinstein, and her Ob/Gyn. Dr. Ma was not directed
to collect her urine over a 24 hour period. When Dr. Ma returned
"home, she experienced severe vomiting.” Ma Aff., § 28; Zheng
Aff., § 26.

Oon the night of June 29, 1995, Mr. Zoon told Dr. Zheng that
neither he nor Dr. Ma were to-return to the laboratory while this
matter was being investigated. Dr. Zheng notified Dr. Weinstein
of this direction on the morning of June 30; 1995. waever, that
weekend, Dr. Weinstein called them repeatedly at home and told
them that their experimental records needed to be "improved." He
tried to induce them to return to the lab even though they had
been directed by Mr. Zoon not to do so.! Ma Aff., 930; Zheng

Aff., § 27.

"This vomiting continued throughout Dr. Ma’s second
trimester. Ma Aff., ¢ 28.

'Drs. Ma and Zheng later learned that Dr. Weinstein had told
a number of people, including another senior investigator, Dr.
William Boner, that they already had a child in China -- which is
untrue ~-- and that under the China one-child policy, it was
necessary that they abort the pregnancy. He suggested that they
had contaminated themselves to abort the pregnancy. Ma Aff., ¢
31, Zheng Aff., 9 28. :

13
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By the morning of June 30, 1995, NIH had determined that the
source of Dr. Ma’s contamination was Phosphorous-32. At
approximately 8:00 a.m., Mr. Zoon informed James Dwyer, an
Inspector with NRC, Region I, that an incident involving internal
contamination of a researcher had been reported to the Radiation
Safety Office at approximately 5:30 p.m. the previous evening.
See Preliminary Notification of Event or Unusual Occurrence PNI-
9525, attached and incorporated herein as Exhibit 7. He further
advised that:

' The licensee identified the researcher as a 32 year old
female who is in her fourth month of pregnancy but had

not declared herself to be pregnant to the licensee.

The emergency response and follow-up by the licensee

confirmed the existence of a detectable radioactivity

burden, however, it does not appear that an annual

limit on intake was excéeded. The licensee identified

the ingested isotope to be phosphorous-32 (P-32).

The incident is under investigation by the licensee.

ere are no adverse healt se es ected fo
e searche i i

the researcher or the fetus, The estimated ingestion
is approximately 300 microcuries of P-32. The licensee

believes that the event probably occurred around noon
on Wednesday, June 28, 1995.

(emphasis added). This estimate was not based on a 24 hour
sampling of standard systemic excreta data, as recommended by
NUREG/CR-4884, Int;:pretation of the Bioassay Measurements (1987)
and NCRP 87 (1987), and thus led to a significant underestimate
of Dr. Ma’s internal dose resulting from the ingestion of P-32.
Dooley Aff., § 11.

Following the detection of Dr. Ma’s contamination, RSB took
and received from Holy Cross Hospital a total of twenty-five
samples from Dr. Ma, spanning the period of June 29, 1995 through

.

14

EXHIBIT )

PAGE_L (s OFcH/PAGE®)



July 27, 1995. At NRC’s request, NIH sent the Oak Ridge
Institute for Science and Education ("ORISE") four of the first
fifteen specimens taken on June 29 and 30, 1995, to confirm the
isotopic analyses performed by the RSB. ORISE was also asked to
confirm the isotopic analyses performed by the RSB with resbect
to three urine samples and one blood sample. None of the samples
which was analyzed appear to be taken from a full 24 hour period.
Further, NIH failed to take any fecal samples. Dooley Aff., 9
11. |

_On June 30, 1995, Dr. Ma reported to NIH’s Occupational
Medical Service and was examined by Dr. Lynn Stansbury.®’ Dr.
Stansbury told her that she was unable to treat her and merely
directéd her to consult with her private physician by telephone.
Dr. Stansbury failed to provide any medical care or follow-up
treatment to remove the ingested activity. Ma Aff., q 33.

Oon the evening of June 30, 1995, NIH’S Nuclear Medical
Department conducted a whole body scan of Dr. Ma.! Dr. Jorge A.
Carrasquillo, Acting Chief, Nuclear Medicine Department,
estimated that she had a total of 862 uCi retained at the time of

the scan and that substantial exposure was detected in the area

While Dr. Ma was waiting at the Occupational Medical
Services to meet 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 her doctor several times, however, she declined. Ma Aff., ¢
34; Zheng Aff., q 29.

%This scan was conducted after RSB officials determined that
areas of Dr. Ma’s car and apartment and personal effects were
contaminated. Ma Aff., ¢ 32.

15
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in which the fetus is located as well as in her liver. See
Memorandum from Dr. Jorge A. Carrasquillo to R. Zoon, attached
and incorporated herein as Exhibit 8.

Rather than waiting until an accurate and complete analysis
was conducted, and ignoring the.contrary results of the whole
body scan, on July 3, 1995, the NRC issued a press release
advising that "[t]he woman is believed to have ingested about
half of the annual dose limit of the radioactive isotope." See
NRC Press Reiease (Jﬁly 3, 1995), attached and incorporated
herein as Exhibit 9.

Drs. Ma and Zheng had discontinued usiﬁg P-32 in their
experiments in March or Aprilyof 1995, and had not had access to
this material since that time. Accordingly, NIH and NRC reached
the cénclusion that Dr. Ma’s contamination was not accidental and
that someone had apparently deliberately planted P-32 in her food
or drink. On July 3, 1995, NRC sent an Augmented Inspection Team
to NIH to investigate Dr. Ma’s contamination.

By letter dated July 5, 1995, ORISE provided NIH with its
estimate of Dr. Ma’s intake. Like NIH, ORISE failed to base its
analysis on the actual volume Dr. Ma excreted over time, which is
critical for proper interpretation of standard bioassay models,
and estimated her intake at 265 uCi. See Letter to M. Noska from
M. Stabin (July 5, 1995), attached and incorporated herein as
Exhibit 10.
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On July 8, 1995, Mr. Zoon provided Dr. Ma with a copy of
ORISE’s calculation and informed her that NIH’s estimate was
"more or less the same."!! Ma Aff., § 35; Zheng Aff., § 30.

On July 14, 1995, Mr. Zoon advised the NRC Region I that NIH
had detected radioactivity in a water cooler during its -
investigation of Dr. Ma’s intake. He further advised that urine
bibassays had identified approximately 25 additional NIH
employees who workéd on the same floor as Dr. Ma with low level
internal P-32 contamination. See Preliminary Notification of
event or Unusual Occurrence PNi-9525A, attached and incorporated
herein as Exhibit 11.

On July 17, 1995, Anne Thomas, an NIH spokeswoman, told The
‘Washjington Post that:

The woman underwent intravenous hydration freatment to
dilute the radioactive isotope, and this hydration

therapy §l9DlIlEénSl1_I_QBE_Q_EDQ_LI_QL_EEELXEl

activity in ;h g;; e. . . . The doctors vng examined
er do not be his wi ause a o e
edical complic t'o us. "

See Washington Post, dated July 18, 1995, attached and
incorporated herein as Exhibit 12 (empﬁhsis added). These

statements were false and misleading both to Dr. Ma and the

"gpon information and belief, NIH is not a qualified
biocassay laboratory practicing to the standard of care as
established in the draft ANSI Standard N13.30 and to our
knowledge does not operate under an acceptable quality assurance
program. The absence of such assurances raises concerns as to
the ability of NIH to validate biocassay analyses at a future
date. Dooley Aff., Exhibit 2, p. 6.
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public at large.'? Dr. Ma was never told by any of the

physicians who examined her that her intake of radioacti?e
material would not cause any long term medical complications for
her or the baby. In'fact, at the time that she was being treated
at the hospital, hospital personnel had no idea of the level of
her internal dose or even what radioactive isotope she had
ingested.

By letter dated July 28, 1995, Mr. Zoon advised NRC’s Region
I that "the total intake of the individual involved in this
incident [Dr. Ma) is continuing ahé could result in an estimated
intake potenfially exceeding the 10 CFR Appendix B ALI of 600
ucCi." _

By letter to Dr. Harold E. Varmus, Director of NIH, dated
August 18, 1995, Dr. Ma’s attorney demanded that NIH transfer to
an independent laboratory, TMA/Norcal, a pqttion of the urine
specimens Dr. Ma provided during the period of June 29, 1995,
through July 27, 1995. NIH agreed to this request and
transferred eleven samples to TMA/Norcal on August 24, 1995.
Katz Aff., ¢ 9. |

By letter to NIH dated August 25, 1995, Dr. Ma’s counsel
requested that NIH pay for the 24 hour samples to be
independently analyzed due to the serious nature of the exposure

and the extenuating physical circumstances of Dr. Ma (that she

21t is an absolute falsehood that hydration therapy
significantly reduced the radioactive activity in the urine. The
bicassay data confirms that this effort did nothing to accelerate
the elimination of the P-32 or reduce the dose to Dr. Ma or her
unborn child. Dooley Dec., § 13. ’
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was seventeen weeks pregnant at the time of the initial intake.)
See Letter from D. Katz to P. Kvochak (Aug. 25, 1995), attached
and incorporated herein as Exhibit 13. Dr. Ma’s counsel further
advised NIH that the information analyzed by ORISE is inadequate
to have reached a proper, independent determination of Dr. Ma’s
level of internal contamination, consistent with ﬁhe
recommendations of 8UR§G/CR-4884 and those of NCRP Report 87, Use
of Bioassay Procedures for Assessment of Internal Rédionuclide
Deposition (1987). NIH denied this request.

By letter dated August 28, 1995, Dr. Ma’s counsel advised
Charles W. Hehl, Director, Division of Radiation, Safety and
Safeguards, NRC, of her concern that the analysis conducted by
the NIH was inadequate to reach results which could be
scientifically validated and verified. See Letter from D. Katz
to C. Hehl (Aug. 28, 1995), attached and incorporated'hefein as
Exhibit 14.

By memorandum dated August 29, 1995, NIH transmitted its
final assessment of Dr. Ma’s intake to the NRC. It concluded
that Dr. Ma’s individual effective dose equivalent was 4.17 rem
and that the fetus’ dose equivalent was 3.2 rem. NIH assigned
Dr..xa an intake of 500 uCi. See Memorandum from S. Googins to
R. Zoon (Aug. 29, 1995), attached and incorporated herein as
Exhibit 15.

The anaiyses were not conducted in accordancé ﬁith ANSI

N13.30, which establishes performance criteria for the conduct of
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in-vitro and in-vivo radiobioassay analysis.? Further, the NIH
failed to continue the collection and analysis of excreta (urine
and feces) to ensure that Dr. Ma’s excretion of P-32 followed the
mathematical model NIH had used to predict her internal dose.
This model was that of a 154 pound reference man (ICRP Report 23)
not a 90 pound pregnant female. Additionally, NIH did not
account for the effect of hydration therapy when initial
evaluating the urine data. Dooley Aff., ¥ 11 and Exhibit 2 to
Dooley Aff., p. 2-5. _

By letter dated August 30, 1995, Mr. Hehl informed Dr. Ma'’s
counsel that:

NRC has confidence in NIH’s ability to analyze these

samples accurately. This confidence is based on the

results of the previously discussed confirmatory

analyses performed for NRC by [ORISE)] as well as

confirmatory analyses of water samples from the

contaminated water cooler which were performed by the

NRC Region I laboratory.

See Letter from C. Hehl to D. Katz (Aug. 30, 1995), attached and
incorporated herein as Exhibit 16.

Because of concerns about NIH’s failure to calculate
accurately Dr. Ma’s dose, Dr. Ma’s counsel retained the services
of Dr. David A. Dooley, a certified Health Physicist with
expertise in internal dose assessment. Katz Aff., § 14. At Dr.

Dooley’s direction, THA/Norcal Laboratory in Richmond,

Balthough it is a draft standard, it has been accepted by
the internal dosimetry community as an outline depicting the
minimum standard of care in the performance of such analyses.
NIH does not adhere to this standard.
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California, conducted radiocanalysis of excreta samples
collected from Dr. Ma during the period of June 29, 1995 through
August 23, 1995. Dooley Aff., § 3. Using the ICRP 30 Model for
inorganic phosphorous ingestion, Dr. Dooley concluded that the
analytic results established a preliminary estimate of an intake
of 1000 uCi of P-32 for the ingestion pathway. This preliminary
intake estimate corresponds to a Committed Effective Dose
Equivalent of 9.2 rem. This dose is more than double what NIH
calculated for this incident, and is more than 4.2 rem in excess
of federal regulatory limits for annual intake by a non-pregnant
woman. See 10 CFR § 20.1201(a) (1) (I) (an annual limit which is
the total effective dose equivalent being equal to 5 rems). It
is more than 8.7 rem in excesé of (or 18 times higher than)
federal regulatory limits fér the annual intake of a declared
pregnant woman. _ORISE performed a re~evaluation of the intake in
August of 1995. Their assessment closely agrees with Dr.
Dooley’s assessment that the intake reSulfs in an internal dose
in excess of regulatory limits. Dr. Dooley further concluded
that Dr. Ma’s fetus received a dose of between 3 rem and 6.4 ren,
which is 6 to 12 times gréater than the federal regulatory limit

for a fetus. JId., 91 5.

“This laboratory is considered one of the best nuclear
industry analytical laboratories in the world. Unlike the RSB
lab, it holds a CLIA license.
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B. NIH Officials Deliberately Disregarded NIH’s Legal
Requirgment§ Concerning the Security and Handling

of Radioactive Materjals.
During the summer of 1994, NIH officials deliberately failed

- to lock up radioactive material as part of a so-called
"experiment” with a "liberalized" policy concerning the seéurity
and handling of radioactive materials.!® See "NIH failed to lock -
up radicactive materials in ’94%", Bethesda Gazetta (Aug. 2,
1995), attached and incorporated herein as Exhibit 17. Upon
information and beliéf, the NRC failed to take any action to date
to sanction the Agency for its deliberate and wilful violation §f
10 CFR § 20.1801. Id.

‘After discontinuing this."liberalization"‘éxperiment in
July, 1994, Dr. Varmus began to petition the NRC for a permanent
fule change to enable researchers to discontinue the required
practice of locking up certain categories of radioactive
materials. Id.

By letter to NRC Region I dated October 31, 1994, Dr. Varmus
sought an amendment to License No. 19-00296-10 to establish and
implement permanently a policy NIH previously submitted to the
NRC for comment on June 3, 1994, entitled an Interim Security
Policy. See letter from H. Varmus to J. McGraph (Oct. 31, 1994),
attached and incorporated.herein as Exhibit 18. Thrbugh this
request, NIH soﬁght a pernanent exemption to relieve it of the

legal obligation under 10 CFR 20 to maintain under lock and key

5NIH failed to seek approval from the NRC g priori and
unilaterally violated a Condition of its material license and
Support I of 10 CFR §§ 20.1801 and 20.1802.
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or under direct oversight at all fimes, radioactive materials,
includihg P-32, which do not exceed ten times the activity listed
in Appendix C of 10 CFR Part 20 on a per container basis. Jd.

Press accounts suggest that following the Ma contamination
incident, NIH has discontinued its efforts to receive an
exemption from the requirements of 10 CFR §§ 20.1801 and 20.1802.
However, these same press accounts quote an NRC official, Ronald
Bellamy, as stating that "NIH has not informed the NRC in writing
of the decision, although NRC officials expect such
notification.®™ See Exhibit 17.

c. The NRC Has Failed to Take Enforcement Action Against
NIH for Its Repeated Violations of 10 CFR Part 20.

During the period of 1986 to the preseht, thé NRC has cited

'NIH repeatedly for its failure to store radioactive material in a
safe and secure manner, and for its contamination of workers with
radioactive materials, including P-32. Despite these repeated
'citations, NRC has failed to take any enforcement action against
NIH. Indeed, the NRC, to date has failed to take any enforcement
action against NIH for its wilful refusal to adhere to the
requirements of 10 CFR §§ 20.1801 and 20.1802. See Section I(b),
supra.

On February 26, 1987, the NRC cited the National Cancer
Institute for a violation of 10 CFR § 20.201. The incidents
reported included the contamination of a sink with Iodine-125, an
external contamination of a researcher to Phosphorus-32, and the
improper training 6f the resea;cher in the handling of
radiocactive material. See Letter to Director from R. Gilden
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(March 11, 1987), attached and incorporated herein aé.Eihibit 19.
The NRC took no enforcement action against NIH for these
violations. | |

In an inspectidn conducted on July 8-12, 1991, the NRC cited
NIH for its "“failure to maintain constant surveillance of
radiocactive materials in the nuclear pharmacy," in violation of
10 CFR § 20.207. The inspectors noted that the pharmacy in
Building 10 was insufficiently monitored and that they were
unchallenged by NIH personnel as they entered the area. NRC
inspectors found three lead boxes containing licensed material on
a bench top. See Inspectiqn Report (July 8-12, 1991), attached
and incorporated herein as Exhibit 20. The NRC took no
enforcemenf action against NIH for thése violations.

In an inspeétion conducted on July 20-24, 1992, the NRC
cited NIH for a vioclation concerning the overexposure of a
radiopharmacist. Specifically, NIH was cited for "failure to
perform an adequate survey of a radiopharmacist to assure
compliance with the regulatory limit for exposure of the skin."
The cause of.the violation was attributed to use of inappropriate
dosimetry to determine the exposure,-as well as the length of
time -- 90 minutes ~-- before appropriate decontamination
procedures were used. See NRC Inspection Report (July 20-24,
1992), attached and incorporated herein as Exhibit 21. The NRC
took no enforcement action against NIH for this violation.

On January 13, 1993, the NRC cited NIH for four violations

relating to an incident involving an extremity contamination with
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Phosphorous-32 which resulted in the overexposure of a
researcher’s finger: 1) extremity exposure in excess of
regulatory limit in violation of 10 CFR § 20.101(a); 2) failure
to ensure that radiation safety activities are performed in
accordance with approved procedures 10 CFR § 35.21(a); 3) failure
to supply personnel monitoring equipment to an in&ividual who is
likely to receive a dose in excess of 25% of 10 CFR §

20.101(a) (1); and 4) failure to notify an individual of exposure
to radiation in violation of 10 CFR § 20.409(b). Although NIH
‘was not cited for a violation of 10 CFR § 20.401, the report
noted that the calculation of the individual’s radiation did not
strictly conform to the regulatory guidelines. See NRC
Inspection Report (Jan. 13, 1993), attéched and incorporated
herein as Exhibit 22. '

On December 2, 1993, the North Bethesda Congress of
Cifizen's Association filed a 2.206 petition with the NRC
requesting that License Condition 24, authorizing NIH to dispose
of licensed materials by incineration, be suspended due to lack
of environmental assessment and lack of adequate monitoring to
ensure that the radiocactive effluent releases are within
regulatory limits. See Letter from A. Allen to J. Taylor (Dec.
2, 1993), attached and incorporated herein as Exhibit 23. No
enforcement action was taken by the NRC against the NIH at that
time and no festrictions were placed on its license.

On April 26, 1994, the NRC cited NIH for its failure to

notify the NRC of an irradiator failure in accordance with 10 CFR
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§ 21.21(c)(3)(15, which it concluded hﬁd created "a substantiél
safety hazard as defined by 10 CFR 21.3(m) . . . " See Letter
from C. Hehl to W. Walker (Apr. 26, 1994), attached and
incorporated herein as Exhibit 24.

Oon July 27, 1994, NRC Region I citéd NIH for multipler
violations that were noted during an inspection conducted on
April 4-8 and 20, and May 9-13, 1994. See NRC Inspection Report
(July 27; 19%4), attaéhed and incorporated herein as Exhibit 25.

The first violation referred to failure to survey following
a P;32 contamination incident-which took place on August 24,
1993. The report stated that "a Notice of Violation is being
issued for the failure to perform a daily survey in accordance
with Condition 31 of License No. 19-00296-10, which references
Section 10.13.2 of the application dated July 28, 1986. This
section requires, in part, that users survey their laboratories
and themselves for contamination on a daily basis when
radioactive materials have been used.® It further states that
"[tlhis is a repeat of a violation that was identified in January
1993, when an individual also failed to perform a survey of the
laboratory and himself when working with P-32, and resulted in
some skin coﬁtanination to himself.*"

This incident also resulted in the inspector noting an
uncited violation based on the fact that "[t]he licensee’s
standard procedure for P-32 use authorization was circunvented.".
The NRC failed to cite this violation because it concluded that

the licensee’s corrective action was "decisive and
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comprehensive." Yet NIH’s response did not extend beyond
suspending the authorization to work with isotopes for the
individuals ihvolved. That is, no comprehensive procedural
modifications were undertaken by the licensee.

The second cited violation involved a failure to provide
security of radioactive materials, in violation of 10 CFR §
20.1801. The NRC found that the licensee failed to secure
radiocactive materials from unauthorized removal or to limit
access to licensed materials located in unrestricted areas in
Building 10. Specifically, the inspector noted two unlocked
refrigerators, which contained radicactive materials, including
P-32.

The third citation was for "failure to refrain from drinking
and eating in a restricted area,"™ in violation of NIH General
Requirements and of Condition No. 31 of License No. 19-00296-10.

The fourth cited violation was for failure to perform an
adequate survey of the licensee’s ash disposal in violation of 10
CFR 20.201, which was found to contain amounts of I-125 in excess
of the NRC’s regulatory limit and above licensee’s recorded 0.3c
mCi.

The above incidents deﬁonstxate a pattern of reckless
disregard for NRC regqulations by NIH. Even more alarming, they
demonstrate that the NRC is'unwilling to take appropriate

enforcement action against NIH for its repeated violations.
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D. NIH Was Lax in its Control of Radioactive Materials in
e t (o} arma -

Drs. Ma and Zheng began work at NIH in Dr. Weinstein’s lab
on or around August 16, 1994. The foliowing week, Df. Weinstein
- directed them to begin conducting experiments using S-35 or P-32,
labeled ANTP, which are radioactive materials (RAM). Dr. John
Boulawini, their predecessor, had ordered the radiocactive
reagents before he departed from NIH. Dr. Weinstein insisted
that Drs. Ma and Zheng begin working with the materials before
they were given trainihg by RSB in the safe use and handling of
radioactive materials, and before they were assigned user
identification nuhbers. Oon one occasion, he di;ected them to use
Dr. Boulawini's user identification number to order radioactive
reagents before they were assiéned their own'user numbers. On‘
another occasion, he directed them to use his (Dr. Weinstein’s)
identification number to order radioactive reagents before they
were assigned user numbers.!® Ma Aff., § 40; Zheng Aff., 9§ 33.

Once the radioactive reagents arrived at NIH from the
manufacturer, RSB distributed them to the specific users. The
user is responsible for storing the radioactive reagents in
specifically designated refrigerators and freezers. The
refrigerator and freezer in which Drs. Ma and 2heng stored their
reagents was used by the entire group. Neither the refrigerator

nor the freezer were locked. While the lab is supposed to be

¥pr. Weinstein was reSponsible for providing written
authorization for each of the orders for radioactive materials
members of his lab requested. Ma Aff., § 40; Zheng Aff., § 3.
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locked during non-working hours, it was frequently left
unattended. Further, everyone in the LMP was able to open the
doors of the IMP lab with the same key and would have been able
to gain access to any of the materials in the refrigerator or
freezer. There was no procedure in place for signing in to gain
access to the refrigerator or freezer or to otherwise document
that one had done so. In addition, no one in the lab checked to
see if records were-kept documenting the use of radioactive
reagents. Thus, the security over this material was non-
existent. Ma Aff., 9 41; Zheng Aff., q 34.

The IMP lab was also lax in its use of dosimetry. When Drs.
Ma and Zheng first began at work at LMP, they were given
dosimetry which they wore. However, the dosimetry was never
collected after a month, a quarter, or at any other time
interval, and they wvere never reissued new dosimetry. During the
period in which Dr. Ma received her internal radioactive_
contamination, she was not assigned any dosimetry. Accordingly,
NIH is unable to document properly either her exposure history or
Dr. Zheng’s exposure history while at NIH. " Ma Aff., ¥ 42; Zheng
Aff., q 35.

II. THE NRC SHOULD SUSPEND OR REVORE NIH’S MATERIAL
LICENSE BECAUSE ITS RADIATION PROTECTION PROGRAM

EAILS TO ENSURE COMPLIANCE WITH 30 CFR PART 20.

10 CFR § 20.1101(a) and (b) require each licensee:
- to dévelop, document, and implement a radiation
protection program commensurate with the scope and

extent of licensed activities and sufficient to ensure
compliance with the provisions of this part.
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to use, to the extent practicable, procedures and

engineering controls based upon sound radiation

protection principles to achieve occupational doses and

doses to members of the public that are as low as is

reasonably achievable (ALARA).

As the foregoiné facts make clear, NIH’s radiation
protection program has failed woefully in its regulatory
obligation to protect Dr. Ma and other NIH scientists from the
significant risks posed by internal radioactive contamination.

' The record demonstrates that NIH has failed to secure radioactive
materials from unauthorized removal or use, and has failed to
maintain constant control and surveillance over these materials.
It has also failed to achieve occupational doses that are as low
as reasonably achievable and to adhere to NRC regulatory
requirements to control the use of radioactive material in such a
manner to ensure that the total dose to Dr. Ma and her fetus did
"not exceed the stéhdards for protection against radiation
prescribed in the regulations.™ 10 CFR § 20.1001. As a result
of these failures, Dr. Ma received a radiation dose significantly
in excess of regulatory limits, and her fetus received a
radiation dose approximately twelve times higher than the
regulatory limits. Following Dr. Ma’s internal contaminafion,
NIH failed_to perfora adequate biocassays and sampling, and to
provide appropriate medical intervention and consultation.

The medical intervention provided by NIH was completely
ineffective. No discernible enhancement of P-32 elimination

occurred as a result of the hydration therapy that was

administered. Dooley Aff., ¥ 12. Further, NIH failed altogether
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to use or to direct the use of protocols that have proven
effecti;e in the past in the removal of ingested activity. Id.,
g 12.

As detailed below, NIH’s radiation protection program has
failed to ensure compliance with the following_regulatiohsi 10
CFR § 20.1201; 10 CFR § 20.1202; 10 CFR § 20.1204; 10 CFR §
20.1208; 10 CFR § 20.1501; 10 CFR § 20.1502; 10 CfR § 20.1801; 10
CFR § 20.1802; 10 CFR § 20.2106; and 10 CFR § 20.2203.

A. NIH Violated 10 CFR §§ 20.1201 and 20.1208,

By Failing to Limit Dr. Ma’s Occupational

Dose to Either S Rems or 0.5 Rem For A
Declared Pregnant Woman And Thereby Exceeded

10 CFR § 1201 requires the licensee to control the

occupational dose to individual adults, except for planned
special exposures to the following dose limits:’ -
1) An annual limit, which is the more limiting of--

(I) The total effective dose equivalent being
equal to 5 rems (0.05 Sv); or

(ii) The sum of the deep-dose equivalent and
the committed dose equivalent to any
individual organ or tissue other than the
lens of the eye being equal to 50 rems (0.5
sv).

10 CFR § 20.1208(a) further requires the licensee to ensure
that the dose to an embryo/fetus during the entire pregnancy does
not exceed 0.5 rem due to occupational exposure.

Dr. Doocley, an expert in internal dose assessment, concluded
that the analytic results of the specimen analysis performed by
TMA/Norcal established a preliminary estimate of an intake of
1000 uCi of P-32 by the ingestion pathway. This preliminary -
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intake estimafe corresponds to a Committed Effective Dose
Equivalent of 9.2 rem. This dose is more than double what NIH
calculated for this incident, and is more than 4.2 rem in excess
of federal regulatory limits. for annual intake by a non-pregnant
woman. Moreover, it is more than 8.7 rem in excess of (or -18
times higher than) federal regulatory limits for the annual
intake of a pregnant declared woman. 20 CFR § 20.1208(a). Dr.
Dooley further concluded that Dr. Ma’s fetus received a dose of
between 3 rem and 6.4 rem, which is 6 to 12 times greater than
the federal regulatory-limit for a fetus. Dooley Aff. § 6.
These calculations were confirmed by subsequent re-evaluation of
‘the data performed by ORISE.

As discussed supra, Dr. Weinstein interfered with Dr. Ma’s
exercise of her right to declare herself as a pregnant woman, in
violation of 10 CFR § 20.1208. It is peﬁitioners' contention
that by repeatedly pressuring Dr. Ma to have an abortion, by
deliberately withholding the Declaration of Pregnancy form from
Dr. Ma after receiving it from RSB, and by insisting that Dr.
Ma‘’s declaration of pregnancy would cause "a lot of trouble for
the lab," Dr. Weinstein constructively denied Dr. Ma her right to
receive protection for her fetus from ionizing radiation in
excess of 0.5 rem. However, given Drs. Ma’s and Zheng’s notice
to Dr. Weinstein of her desire to receive such protection, the
liaensee must be estopped from contending that Dr. Ma was not a
"declared" pregnant woman and.therefore not legally entitled to

such protection.
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B. NIH Violated 10 CFR §§ 20.1202, 20.1204,
20.1205, 20.1501 and 20.1502 By Failing to
Measure and Calculate Accurately Dr. Ma’s
Total Occupational Dose, Including Her Dose
as a Result of Her Internal Contamination
With Phosphorous-32, and By Failing to
Monitor Her Radiation Exposures Throughout

Hexr NIH Emplovment,
10 CFR § 20.1202 requires the licensee to be able to

demonstrate compliance with §§20.1502(a) and (b)!' by summing up
external and internal doses. However, NIH is incapable of
accurately calculating Dr. Ma’s exposure history while at NIH
because it: failed té monitor her exﬁosure to radiation and
radiocactive materials throughout her employment through use of an
appropriate dosimetry program, or to routinely monitor her for
radiological intake, and faile§ to calculate accurately Dr. Ma’s

internal contamination on June 28, 1995.

770 CFR § 20.1502 requires each licensee to monitor
exposures to radiation and radioactive materials at levels
sufficient to demonstrate compliance with the occupational dose
limits of Part 20. At a minimnum, each license is required to
supply and require the use of individual monitoring devices by:

(b) Each licensee shall monitor (see §20.1204) the occupational
intake of radioactive material by and assess the committed
effective dose equivalent to -

1) Adults likely to receive, in 1 year, an intake in
excess of 10 percent of the applicable ALI(s) in
Table 1. Columns 1 and 2, of Appendix B of
§§20.1001-20.2401; and

2) Minors and declared pregnant women likely to
receive, in 1 year, a committed effective dose
equivalent in excess of 0.05 rem (0.5 mSV).

Given Dr. Ma’s use of radiocactive materials in LMP, NIH was
required to supply appropriate dosimetry to her. It failed to do
so. Ma Aff., g 42.
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As the Affidavits of Drs. Ma and Zheng make ciear, NIH
failed to monitor and assess their dose in an ongoing manner, in
viclation of 10 CFR §§ 20.1501 and 1502. With respect to the
dosimetry Drs. Ma and Zheng were assigned dosimeters when they
first arrived at NIH, it does not appear that the dosimetry was
ever collected or analyzed thereafter. Further, Drs. Ma and
Zheng are not aware of any dosimetry that was assigned to them at
the time of the contamination, and were not wearing any dosimetry
at that time. Accéraingly, NIH has no valid information about
their exposure histories while at NIH.

Second, NIH grossly underestimated_br..xa's internal
contamination. NIH calculated Dr. Ma‘’s individual effective dose
equivalent was 4.17 and assigned her an intake of 500 uCi. This
-analjsis was not conducted in accordance with ANSI N13.30, which
establishes performance criteria for the conduct of in-vitro and
in-vivo radiobioassay analysis. Nor did it take into account the
effect of the hydration therapy she was administered. When, as
here, a true 24 hour urine collection is not obtained, correction
for the concentration measurement is required to account for the
dilution to the urine that occurred aé a result of the hydration
therapy."

As the report of Dr.'Dooley makes clear, NIH’s calculation

is incorrect. The NIH dose assessment evaluated the excreta data

Bas the report of Dr. Dooley makes clear, since NIH did not
properly perform any correction for this factor, the relationship
between the measured radioactive concentration of these samples
can not be related to the total 24 hour excretion. Dooley Aff.,
Exhibit 2, at 3.
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using two mathematical models, the unweighted least squares fit
(ULSF) method as outlined in NUREG/CR-4884 and the weighted least
squares fit (WLSF) method identified by Skrable. NIH used the
WLSF method to assign its final dose. This method is
unacceptable when the actual excretion dqes not follow the
anticipated model because it can lead to a "gross underestimation
'of the true error when the actual excretion varies from the model
prediction.” Dooley Aff., Exhibit 2, at 4.

NIH also failed to take suitable and timely samples from Dr.
Ma to accurately calculate her dose, in violation of 10 CFR §
20.1204(a). First, immediately following detection of Dr. Ma'’s
contamination, NIH should have taken a full 24 hour sample.
'Because Dr. Weinstein intervened and countermanded the directions
given by Mr. Zoon, the urine samples collected during the first
two days following the intaké were collected as spot samples.
Rather than collecting the entire urinary excretion compartment
over a 24 hour period as recommended by NﬁREG/CR 4884, a series
of samples were collected at each voiding. This sampling progranm
did not ensure collection of the entire integral excretion over
the required 24 hour period. As a result, the value of this
early data is significantly diminished.

Second, NIH should also have continued sample collection and
analysis until the activity level of the samples no longer
yielded useful results. This allows for a more accurate
determination of the actual excretion pattern and resulting dose.

The NIH dose evaluation was based solely on samples collected
3s

- o EXHIBIT =)

 PAGE. 37 0T/ PAGES)



during the first month following the intake. However, urinary
excretion patterns appear to deviate significantly from the norm
and the NIH sahpling program failed to compensate for this
deviation in that complete 24 hour urine samples were not .
collected. This represents a large potential for significant
error. Dooley Aff., Exhibit 2, at 3-4.

The initial dose estimate performed by NIH relied entirely
"on an analysis of urine samples, and was not confirmed through
the analysis of fecal samples. The ICRP 30 model for inorganic
phosphorus excretion predicts that 20% of ingested phosphorous
will be excreted through the feces. The dose evaluation
preéented by Dr. Dooley used fecal samples to confirm the intake
assessment derived from urinary data aﬁalysis. NIH’s failure to
collect fecal samples precluded its identification of the
discrepancy in its dose estination. Its failure to do so led to
initial inaccurate calculations which significantly
underestimated Dr. Ma’s internal contamination.

c. NIH Failed to Control and Secure Radioactive
Materials, in Violation of 10 CFR §§ 20.1801

NIH has failed to secure radioactive materials from

unauthorized removal and to ensure the security of radioactive
materials used under its auspices, in violation of 10 CFR §§
20.1801 and 1802, which provide as follows:
The licensee shall secure from unauthorized removal or
access licensed materjals that are stored in controlled
or unrestricted areas.

The Licensee shall control and maintain constant
surveillance of licensed material that is in a
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controlled or unrestricted area and that is not in
storage.

It is beyond dispute that the P-32 used to contaminate Dr.
Ma and twenty-five other NIH employees was improperly removed and
NIH failed to maintain control or constant surveillance over it.
NIH’s failure to do so led directly’énd proximately to their
radiation exposure and subsequent dose.

The Affidavits of Drs. Ma and Zheng make clear that NIH is
completely lax in its control of and security over radioactive
mat'erials.. Ma Aff., 99 40-42; Zheng Aff., 99 33-35. These
.matefials are stored in unlocked refrigerators and freezers in
laboratories which are routinely unattended. JId. No
documentation is made of an individual’s access to this material

or removal of this material from restricted or controlled areas.

Id.
| Indeed, during 1994, without approval from NRC, the Director
of NIH instituted his own policy which greatly reduced the
security and control over radioactive.materials Institute-wide.
Dr. Varmus took it upon himself to relieve NIH of its legal
obligation to maintain under loék and key or direct oversight at
all times radioactive materials, including P-32, which do not
exceed ten times the activity listed in Appendix C of 10 CFR per
container. Id. His conduct was wilful and in deliberate

violation of NIH’s commitments to the NRC pursuant to 10 CFR §

20.1801 and must not be countenanced.
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D. NIH Failed to Perform Surveys as Necessary to
Comply with the Requirements of Part 20, and
which are Reasonable Under the Circumstances
to Evaluate the Extent of Radiation Hazards
That May be Present, in Violation of 10 CFR

§ 20.201(b).
10 CFR § 20.201(b) requires that each iicensee make such

surveys as may be necessary to comply with the requirementé of
Part 20 and which are reasonable under the circumstances to
evaluate the extent of radiation hazards that may be present. As
defined in 10 CFR § 20.201(a), “survey" means an evaluation of
the radiation hazards incident to the.production, usé, release,
disposal, or presehée of radioactive haterials or other sources
of radiation under a specific set of circumsfaq;es.

After leafning of Dr.'ua's radiological intake, it
apparently took NIH two weeks to disccver that a water cooler in
the same general area as the public refrigerator was
radioactively contaminated, and to determine that 25 additional
 NIH employees who worked on the same floor as Dr. Ma were
internally contaminated with P-32. §See Exhibit 11. NIH’s
failure to conduct in a timely manner Surveys of personnel and
Dr. Ma’s surrounding work area is a clear violation of both 20
CFR § 20.201(b) an& a commitment it made to the NRC on October
14, 19%2.

. By letter to the NRC dated October 14, 1992, NIH assured the
NRC that the following corrective steps would be taken to avoid
further violations:

The.RSB will continue to' emphasize to all users the

importance of notifying Radiation Safety promptly for

spills of radiocactive materials when there is personnel
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contamination. Contaminated individuals will be

instructed to immediately decontaminate any radioactive

material from skin areas. It will be emphasized to
radioactive material users that they will not delay
decontamination for any reason whatsoever.

Rather than immediatel} taking Dr. Ma to the hospital, RSB
personnel and Dr. Weinstein questioned her and engaged in other
useless activities, which delayed her transport to the hospital
by over three hours. Moreover, Dr. Weinstein interfered with the
hospital’s efforts to take and preserve samples, in direct
conflict with NUREG/CR-4884, Interpretation of the Bioassay
Measurements (1987), published by the NRC, which recommends that
standard systemic excreta data be collected for a full 24 hour
period following an internal radiation contamination event.

III. ONC (o)

As a result of NIH'’s failure adequately to control and
secure radioactive materials and to otherwise adhére to the
requirements of 10 CFR Part 20, Dr. Ma was contaminated with
Phosphorous-32, and received a 9.2 rem dose at a time when she
was seventeen weeks pregnant. The dose received by Dr. Ma and
her fetus is greatly in excess of regulatory limits. The
internal contamination of Dr. Ma and the 25 other scientists who
worked in Building 37 occurred as a-direct and proximate result
of NIH’s failure to control and secure radioactive materials and
to otherwise adhere to the requirements of 10 CFR Part 20.
Furtheerré, NIH failed to take proper actidns to assess
accurately the level of Dr. Ma’s internal éontanination or to

provide appropriate medical care and follow-up treatment to
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remove the ingested activity. Ihstead, NIH significantly
underestimated Dr. Ma’s internal contamination and provided
conflicting and harmful directions to hospital personnel which
~ delayed her treatment and interfered with efforts to properly
assess her level of radioactive intake. As a result of ﬁhis
malfeasance; NIH failed to minimize the health risks to Dr. Ma
and her fetus.

Accordingly, the NRC should suspend or revoke the materials
license of the NIH, ﬁicense No. 19-00296-10, pending resolution
of these issues. The NRC must take all other appropriate |
enforcement action against NIH including iméosition of a civil
fine, for its wilful and reckless violations of 10 CFR Part 20.

Respectfully submitted,

Lynne Berﬁabei]ﬁ
Debra S§. Katz

Bernabei & Katz

1773 T Street, N.W.
Washington, D.C. 20009
(202) 745-1942

udith A. Wolféf T

Vecchia & Wolfer

6 Grant Avenue

Takoma Park, MD 20912
(301) 270-9595

Attorneys for
* Maryann Wenli Ma, M.D., Ph.D.
Bill Wenling Zheng, M.D., Ph.D.
Dated: October 10, 1995
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PETITION PURSUANT TO 10 CFR § 2.206 TO SUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-10, AND TO TAKE OTHER APPROPRIATE
OR ¢) GAIN IH
F \' D.
I, Maryann Wenli Ma, M.D., Ph.D., do solemnly declare as
follows:

1. I am submitting this affidavit in support of the
Petition Pursuant to 10 CFR § 2.206 to Suspend or Revoke the
Materials License of the National Institutes of Health (NIH),
License No. 19-00296-10, and to Take Other Appropriate
Enforcement Action Against NIH. As set out more fully below, as
a result of NIH’s failure to adequately control and secure
radioactive materials and to otherwise adhere to the requirements
‘of 10 CFR Part 20, I.was contaminated with Phosphorous-Bz, a
highlylradioactive isotope, and received a dose of radiation
greatly in exceés of regulatory limits. At the time of my
contamination, I was four months pregnant, and consequently, my
fetus received a dose of radiation approximately twenty times
greater than the regulatory limits. A short time later, NIH
determined that twenty-five other NIH employees, including my
husband Bill Wenling Zheng, reqeived internal radiation
contamination as a direct result of NIH’s failure to adequately
control and secﬁre radioactive materials and to otherwise adhere
to the requirements of 10 CFR Part 20. After learning of my
contamination, NIH failed to take proper actions to assess the

level of my internal contamination or to remove the ingested

activity. 1Instead, NIH officials greatly underestimated my

- * Exhibit 1- —
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intern;l contamination and provided conflicting and harmful
directions to hospital personnel which delayed my treatment and
hindered efforts to properly analyze my contamination.

2. In 1990, I received my M.D. degree from The First
Medical College and ﬁedical School, Ji-Nan University (Guang
Zhou), in the People’s Republic of China. In 1993, I received my
- Ph.D. in Cell and Molecular Biology from Peking Union Medical
College, Chinese Academy of Medical Sciences in Beijing, China.
In 1994, I received the Top 100 Outstanding Chinese Young
Scientists Award for my pioneering work in the area of Cell and
Molecular Biology. A copy of my curriculum vitae is attached and
incorborated herein as Exhibit 1.

| 3. In 1994, I was selected for thé Fogarty International
Visiting Fellowship, througﬁ which I was assigned to conduct
cancer research at the National Cancer Institute ("NCI") of NIH,
in the Laboratory of Molecular Pharmacology ("LMP"). Dr. John N.
Weinstein is the Senior Investigator in that 1lab.

4. I started my work in Dr. Weinstein’s lab with a research
project in Molecular Biology. Its aim was to develop a novel
method for displaying more efficiently the existence of expressed
genes. The method, named Restriction Display (RD-PCR), would
have had significant scientific and commercial value, if
successful. Through our work, Bill and I developed a procedure
which, by amplification of the restriction-fragments; efficiently
displayed the expressed genes, thereby greatly increasing the
likelihood of the method’s successful. In fact, by the time the

2
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contamination incident occurred, the method had already been
established. Dr. Weinstein required Bill and I to work
tirelessly on this project in his quest to patent the new
procedure. Trace amount of P32 or P33 labelled ANTP was
incorporated into the experimental system during certain step of
' RD-PCR to display the expressed gene fragments.

5. In or around March or April, 1995, ée stopped using P-32
in our experiments because it smeared the bands of our results.
We determined that P-33, which was less radioactive, provided
better results.

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 immédiately to tell them the good
news.

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 pregnancy. However,
on June 9, 1995, Dr. Weinstein noticed that I was walking with
one hand supporting my back and 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.
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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. Weinétein would nét 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.

9. From that time on, Dr. Weinstein inguired 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.

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, like my pregﬁancy, to hold it up. I told him that my
pPregnancy would not interfere with my work and that I would only
need-six weeks oflleave after the birth of the baby. I further

advised him that my parents would take care of the baby after I
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returned to work and assured him that I would do my best_with the
experiments.

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 host of the radioactive.isotopes usedlin 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 knoﬁ about ény such regulation;

12. Dr. Weinstein then Statgd 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 that it was our right to have

our baby and that if he, Dr. Weinstein, was still not happy that
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we were keeping the baby, he couldlgo find candidates to replace
us and that we would transfer to another laboratory.

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 declaratioﬂ 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.

.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 ; 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.

15. At about 6:00 p.m. on June 28, 1995, I 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.
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16. Throughout the day of June 29, 1995, I experienced
increasingly sharp and persistent pains in my liver area. Dﬁring
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 Géiger-ﬂuller counter with a pancaké 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
léb clothes that I wearing had gottén contaminated. However, we
ruled that oﬁt and determined from surveying my body that I
myself was contaminated.

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 that we had called 116 for help. Dr.
Weinstein stated that he thought that was unnecessary.

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.

19. While we were waiting for RSB to arrive, Dr. Weinstein
asked me where we stored our food. This question was peculiar

because we, like all members of our laboratory including Dr.

EXHIBIT :S-

 pace_ 41 _orR9Umacee)



Weinstein, stored our food in the two refrigerators located in
the public conference room. Dr. Weinstéin then surveyed the
refrigerator and determined that it was contaminated. No
radiation materials are stored in the conference room, and the
presence of radiatioﬂ near the refrigerator led me to fear that
my food was deliberately contaminated with radioactive materials

20. A short time later, two RSB officials arrived and
surveyed me with their own monitors. After they confirmed my
contamination, they 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
offiéials also surveyed the conference room and located a spot of
radiation contamination on the floor sii to eight inches in front
of the refrigerator in which we stored our food. They found no
contamination inside the ref:igerator.

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 ﬁe to drink a lot of water. I was also directed to
provide a urine sample which also confirmed that my contamination
was internal.

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 tp
abort my pregnancy. Dr. Weinstein interrupted her remarks and

tried to convince Bill and me that the baby "should be worried."
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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.

23. At approximately 8:35 p.m., the ambulance arrived at
Holy Cross Hospital. I was examined by Dr. Peter White, who
‘ordered that I be given intravenous infusions of fluid to dilute
the contamination of my blood level. Some time later Robert
Zoon, NIH’s Radiation-Safety Officer, arrived at the hospital to
consult with Dr. White and to retrieve some of my blood and urine
samples. |

24. At approximately 11:00 p.m., Dr. Weinstein arrived at
the hospital and began to question me again about the food I had
eaten and the container in which it was stored. Dr. Weinstein
told me that he thought that I would be okay but again repeated
that the baby "must be worried." He offered to call my
obstetrician, which I declined.

25. At approximately 2:00 a.m. on June 30, 1995, a male
nurse told me that he had received a telephone call informing him
that the strategy for collecting urine samples had changed. He
.advised me that instead of collecting all the urine, which was
the precise instruction given by Mr. 2Zoon, he was to aliquot only
a small part of the samples already taken.

26. At approximately 3:00 a.m. on June 30, 1995, Dr. White
advised me thét he had received conflicting instructions from Mr.
| Zoon and Dr. Weinstein about the urine collection, and that he

did not know whose instruction.he should follow. Dr. White
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advised me that Dr. Weinstein had directed that he not save all
the urine samples but merely aliquot a small part of the samples
already taken. Dr. White advised me that he came up with a
compromise plan for the collection of urine by which he would
pool the entire sample of urine in a large container but would
also save a small amount every time a sample was produced.

27. While at the hospital, no efforts were made, other than
giving me intravenous infusions of fluid, to remove the ingested
activity. I was not given any type of replacement therapy to
assist in the removal_of.the P-ﬁz.

28. Some time after 3:00 a.m., Bill took me home from the
hospital. I was not instructed to continue to cellect my urine
over one hour intervals or at any other interval. When I
returned home, I experienced severe vomiting. This vomiting
- continued throughout my second trimester.

29. Because I did not leafn of my internal contamination
until at least a day after ingesting the radioactive materials, I
carried radioactive materials home with me without knowing that I
had done so. On June 30, 1995, kSB officials conducted a survey
of our car and apartment and determined that I had contaminated
the seat and floor mat of the car and certain areas of our
apartment. They also determined that I had contaminated a number
of articles of my clothing. |

30. On the night of June 29, 1995, Mr. Zoon told Bill that
we were not to return to the laboratory while this mattér was

being investigated. Bill notified Dr. Weinstein of this

10
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direction on the morning of June 30, 1995. However, that
weekend, Dr. Weinstein called us at home repeatedly and told us.
that our experimental records needed to be "improved." He tried
to make us to return to the lab even though we had been directed
by Mr. Zoon not to do so.

31. We later learned that Dr. Weinstein had told a number
of people, including another senior investigator, Dr. Wil}iam
Boner, that we already had a child in China =-- which is untrue --
and that undef 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.

32. On June 30, 1995, I went to the RSB for a whole body
scan. (This scan waé conducted after RSB officials determined
that areas of our car and apartment were contaminated.) Dr.
Jorge A. Carrasquillo, of NIH’s Nuclear Medical Department,
conducted the scan. He eétimated.that I had a total of 862 ucCi
retained at the time of this scan and that substantiai exposure
was detected in the area in which the fetus is located, as well
as in my liver. |

33. Also on June 30, 1995, I reported to NIH’s Occupational

Medical Service ("OMS") and was examined by Dr. Lynn Stansbury.

11

EXHIBIT D
PAGE 5.2 OR M PAGE(S)




Dr. Stansbury told me that she was unable to treat me and merely
directed me to consult with my private physician by telephone.
Dr. Stansbury failed to provide me with any medical care or
follow-up treatment to remove the ingested'activity.

34. While I was waiting in OMS to be interviewed by an NIH
detective, Dr. Weinstein appeared and insisted that I had to see
my Ob/Gyn immediately. He again stressed that the "baby must be
worried." He offered to call my doctor several times, however,
we again declined his 6ffers.

35. NIH did not contact me to ‘discuss my contamination or
to counsel me about its health implications.. Rather, on July 8,
1995, Bill and I contacted Mr. Zoon to request information about
my contamination. He.provided Bill and I with a copy of ORISE’s
célculation,'which estimated my intake to be 265.uci and informed
us that NIH’s estimate was "more or less the samé."

'36. On July 18, 1995, I read The Washington Post, which

qguoted Anne Thomas, an NIH spokeswoman, as saying that:

The woman underwent intravenous hydration treatment to
dilute the radioactive isotope, and this hydration
therapy significant reduced the adiocactive
activity in the urjne. . . . The doctors who examined
her do not belijeve this will cause any long-term
medical complications for her or her fetus."

These statements were false. I was never told by any of the

physicians who examined me that my contamination would not cause
any long term medical comﬁlications for me or my baby. 1In fact,
at the time ﬁhat I was being treated at the hospital, hospital
personnel had no idea of the level of my contamination or what
radioéctive.isotope I was contaminated with.

12
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37. By letter to Dr. Harold E. Varmus, Director of NIH, -
dated August 18, 1995, my attorney, Judith Wolfer, demanded that
NIH transfer to an independent laboratory, TMA/Norcal, a portion
of the urine specimens I provided during the period of June 29,
1995, through July 27, 1995. NIH agreed to this request and
transferred eleven éaﬁples to TMA/Norcal on August 24, 1995.

38. By letter dated August 25, 1995, my attorney, Debra
Katz, requested that NIH pay for the 24 hour samples to be
independently analyzed due to the serious nature of the exposure
and the fact that I was four months pregnant at the time of the
initial intéke. Ms. Katz further ainsed NIH that the samples
information analyzed by ORISE was inadequate to have reached a
proper, independent determination of my level of internal
‘contamination, consistent with NUREG/CR-4884 and those of NCRP
87, Usé of Bioassay_Procedures for Assessmeht of Internal
Radionuclide Deéosition (1987). NIH denied this request.

39. By letter dated August 28, 1995, Ms. Katz advised
Charles W. Hehl, Di;ector, Division of Radiation, Safety and
Safeguards, of the NRC, of our concer; that the analysis
conducted by the NIH was inadequate to reach a scientifically
valid conclusion.

38. By memorandum dated August 29, 1995, NIH transmitted
its final assessment of my intake to the NRC, and provided a copy
of this transmission to Ms. Katz. It concluded that my

individual effective dose equivalent was 4.17 rem and my fetus’
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dose egquivalent was 3.2 rem. NIH assigned me an intake of 500
pCi for the event.
NIH X in its control of Radiocactive Materials

40. I began work at NIH in Dr. Weinstein’s lab on or around
August 16, 1994. Thé following week, Dr. Weinstein directed Bill
and I to begin conducting experiments using S-35 and P-32,
labelled dANTP, which are radioactive materials (RAM). Dr. John
Boulawini, our predecessor, had ordered the radioactive reagents
before he departed from NIH. Dr. Weinstein directed us to begin
working with these materials befo:é we were given'training by RSB
in the use and handling of radioactive materials, and before we
were.assigned our user identification numbers in November, 1994.
On one occasion, he directed us to use br. Boulawini’s user
identification number to order radiation reagents before we were
assigned our own user numbers. On another occasion, he directed
us to use his (Dr. Weinstein’s) identification number to order
radiation reagents before we were assigned our own user numbers.
It is my understanding that Dr. Weinstein was responsible for
providing writfen authorization for each of our orders for
radioactive materials.

41. Once the radioactive reagents arrived at NIH from the
manufacturer, RSB distributed them to the specific users. The
user is responsible for storing the radiation reagents in
specifically designated refrigerators and freezers. The
refrigerator and freezer in which we stored our reagents was used

by the entire group. Neither the refrigerator nor the freezer
14
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were ever locked. While the lab.is supposed to be locked during
non-working hours, it was frequently left unattended. Further,
everyone in the group was able to gain access to the LMP lab with
the same key and would have been able to gain access to any of
thé materials in the refrigerator or f;eezer. There was no
lprocedure in place for signing in to gain access to the
refrigerator or freezer or to otherwise document that one had
done so. 1In additioﬂ, no one in the lab checked to see if
records were kept documenting the use of radiation reagents.
Thus, the security over_this material was non-existent.

42. The lab was also lax in its use of dosimetry. When we
first began work at LMP, Bill and I were given dosimetry which we
wore. However, to my knowledge, the dosimetry was never
collected at the end of a month, a quarter, or at any other time
interval, and I was never reissued new dosimetry. During the
period in which I received my internal radiation contamination, I
was not, to my knowledge, assigned any dosimetry. Accordingly,
NIH is unable to document properly my exposure history while at

<
M. ot

MARYANN WENLI ¥aA, M.D., PH.D

NIH.

Subscribed and sworn to bgfore me,
this ay of 44%»—, 1995,

W—s——

Notary Public
My commission expires AC?//fg//f?L;
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Maryann Wenli Ma, MD., Ph.D. SSET

Current Address: ' Working Address:

Lab of Molecular Pharmacology
NCI/NIH Bldg 37/ 5D-18
9000 Rockville Pike,

Bethesda, MD. 20892

Tel: 301-496-9572,
Fax:301-402-0752

Objective: Basic and Applied Research on Cancer Cell and Molecular Biology
Qualifications:

- Eight years of various molecular biologicél research experiences: Molecular Biology,
Molecular Oncology, Molecular Pharmacology, Molecular Genetics, PCR related studies.

- Ten years of various cancer cell biology and animal model research experience: Cell
culture, Gene transfer, Reporter gene system, Liposomal system.

- Various morpbological and structural biology research experience: In situ hybridization,

histo- or cytochemistry and immunochemisty, optical and electron microscopic
techniques.

- - Read, write and speak Chinese and English.
Education:

- MD. 1985-1990: Faculty of Medicine. The First Medical College and Medical School, Ji-
Nan University ( Guang Zhou ). P. R. China.

-Ph.D.1990-1993: Ph.D. in Cell and Molecular Biology. Institute of Basic Medical
Sciences, Peking Union Medical College, Chinese Academy of Medical Sciences. Betjing,
PR. China. :

- MS. 1987-1990: MS. in Experimemtal Pathology, Medical School, Ji-Nan University,
Guang Zhou, PR. China.

- MB. 1980-1985: Medical Bachelor Degree: Faculty of Medxcme The First Medical
College.

Experience:
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- Research Visiting Fellow: 1994, 8: Development of a novel method of displaying
differentially expressed mRNAs. Laboratory of Molecular Pharmacology, NCI / NIH.

- Research Fellow: 1993,6-1994,8: Institute of Biotechonolgy and College of Life
Sciences. Zhongshan University, Guangzhou. Cloning and Genetic Engineering of a Anti-
aging peptides from Herbal Medicine.

-Ph.D. Candidate: 1990,7-1993,7: Institute of Basic Medical Sciences, Peking Union
Medical College. Ph.D. Dissertation: The mechanism of the erythroid differentiation factor
( EDF ) upon the cellular differentiarion and nuclear matrix-intermediate filament system
of hurnan erythroleukemia K562 cells.

- MS Candidate: 1987,7-1990,7: Department of Pathology, Medical School, Ji-Nan
University: MS thesis: The structural and functional study of the highly and poorly
differentiated nasopharyngeal carcinoma cell lines.

- Research and Teaching Assistant: 1985,7-1987,7: Department of Histology and
Embryology. Trained in histochemistry, cell biology and immunology.

Memberships:

Chinese Association of Cell and Molecular Biology
Chinese Association of Medical Cell Biology
Chinese Association of Medicine

Awards and Fellowships:

-Top 100 Outstanding Chinese Young Scientists Award of the year 19%94.

-Fogarty International Visiting Fellowship. National Cancer Instirute, NIFL 1994, 4.
-Joint Hong Kong-Zhong Shan University Fellowship Award: Zhong Shan Universtty,
1993-1994. - ,

-Best Ph.D. Dissertation Award: 1993, Peking Union Medical College.

-Best Ph.D. Candidate Award: 1992, Peking Union Medical College.

Publications:

1. The growth and differentiation characteristics of K-RRneo cells. China Science Bulletin.
39: 757, 1994 '

2. The study of vimentin, lamin and their relationships with the processes of cell
denucleanon. Acta Exp Biol. 28:333,1994.

3. The gene expression system of mammalian cells. Advances in Biophysics and Biochem.
23:66,1994.
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4. The Growth and differentiation characteristics of cybrid K-RRneo cells. China Science
Bulletin. 39:871,1994.

5. An efficient technique of whole mount TEM sample preparanon the nuclear Matrix-
intermediate filament system of K562 cells. Proceedings of China Medical Sciences.
16:103,1994.

6. The techniques of whole mount TEM sample preparation: in JingBo Zhang eds,
Practical Method and Technology in Cell Biology, 2nd Ed. Academia Press, Beijing, 1994.

7. The characteristics and distribution of the intermediate filaments in K562 cells. Acta
Anatomic Stnica. 25:33, 1994.

8. Gene transfer study using reticulocytes as the target cells. Acta Chinese Medical
Sciences. 16:8,1994.

9. A novel and efficient strategy of gene transfer, cybnchzanon and cy’ond selection.
Scxence Bulletin 38:950,1995. _

10. The study of the nuclear matrix-intermediate filaments in cybrid K-RRneo cells
cybridized between rabbit reticulocytes and K562 cells. Acta Exp Biol. 26:377,1993.

1 1. Whole mount TEM study of the nuclear matrix-intermediate filament system of K562
cells. Acta Anatomica Sinica. 24:168,1993.

12. The study of intermediate filaments of the highly and poorly differentiated
nasopharyngeal carcinoma cell lines. Acta Chinese Medical Sciences. 15:355,1993.

13. Fusion of neo gene transferred rabbit reticulocytes and K562 cells: A new approach to.
rapid selection and characterization of cybrids. Chinese Science Bulletin. 38:1826,19953.

14. An effective method of whole mount TEM sample prepa.mnon to study cytoskeleton.
J. Electron Microscopy. 5:443,1993.

15. The molecular biology of intermediate filaments ( Reviews). Medical Review ( Mol
Biol Sect). 15:62,1993.

16. The relationships between erythroblast denucleation and the nuclear matrix-
intermediate filaments. J Chinese Medical Sciences. 48:652,1995.

17. The role of the erythroid differentiation factor (EDF) upon the cellular differentiation
and nuclear matrix-intermediate filament system of the human erythroleukemia K562 cells.
China Science. ( in press )

18. Restrittion display of differentially expressed mRNAs ( in press).
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19. A novel mode! for the working mechanism of bxologml cells. Science and
Technological Review. 69:3, 1994.

20. Cytolinguistics: The informatcs of inner biological cells. Science and Technology
Review. 74:3, 1995.

21. The origin and functional mechanism of Jing-Luo. Scxence and Technology Review.
75:3, 1995.

22. Gene therapy through digestive tract: The elucidation of the mechanism of the
traditonal Chinese medicine. Science and Technology Review. 78:8,1995

25. Biological Virus and computer virus. Science And Technology Review. 80:3,1995.

24. Dream and thinking mechanism Science and Technology Review. 84:2, 1995.
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PETITION PURSUANT TO 10 CFR § 2.206 TO SUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-10, AND TO TAKE OTHER APPROPRIATE

ORC NIH
FFIDAVIT OF H . PH.D.

I, Bill Wenling Zheng, M.D., Ph.D., do solemnly declare. as
follows:

1. I am submitting this affidavit in support of the
Petition Pursuant to 10 CFR § 2.206 to Suspend or Revoke the
Materials License of the National Institutes of Health (NIH),
License No. 19-00296-10, and to Take Other Appropriate
Enforqement Action Against NIH. As set out more fully below, as
a result of NIH’s failure to adequately pontrol and seéuré
radioactive materials and to otherwise adhere to the requirements
of 10 CFR Part 20, my wife, Maryann Wenli Ma, and my expectant
child were contaminated with Phosphorous-32, a highly radioactive
isotope, and received a dose of radiation greatly in excess of
regulatory limits. At the time of the contamination, Maryann was
four months pregnant, and consequently, our baby received a dose
of radiation approximately twenty tim;s'greater than the
regulatory limits. A short time later, NIH determined that
twenty-five other NIH employees, including myself, received an
internal radiation contamination as a direct result of NIH’s
failure to adequately control and secure radiocactive materials
and to otherwise adhere to the requirements of 10 CFR Part 20.
Furthermore, NIH failed to perform an adequate survey of Maryann,
in violation of 10 CFR 201(b), which requires each licensee to

perform surveys necessary to assure compliance with 10 CFR
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20.101(a). After learning of Maryann’s contamination, NIH failed
to také proper actions to assess the level of her internal
contamination or to try to remove the ingested activity.

Instead, NIH greatly underestimated her internal contamination
and provided conflicting and harmful directions to hospital.

| personnel which delayed her treatment and interfered with efforts
to properly analyze her contamination and that of our baby.

2. In 1988 I réceived my M.D. degree form the First Medical
College (Guang Zhou), in the People’s Republic of China. 1In
1991, I completed my Ph.D. in Cancer Biology and Pathology from
Beijing Medical University, Beijing, China. 1In 1993, I completed
my visiting fellow (postdoctoral) study from National Léboratory
of Molecular Oncology, Chinese Academy of Medical Sciences,
Beijing, China. 1In 1994, I was assigned a position in Liu Hua
Qiao General Hospital as an Associate Professor and Physician in
Charge. A copy of my curriculum vitae is attached and
incorporated herein as Exhibit 1.

3. In 1994, 1 was selected for the Fogarty International
Visiting Fellowship, through which I was assigned to conduct
cancer research at the National Cancer Institute ("NCI"), of NIH
in the Laboratory of Molecular Pharmacology ("IMP"). Dr. John N.
Weinstein is the Senior Investigator in that lab. My wife also
received a Fogarty International Visiting Fellowship and was
assigned to Df. Weinstein’s lab as well. We conducted our work

collaboratively.
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4. I stafted_my work in Dr. Weinstein’s lab with a research
project in ﬁolecular Biology, désigned to develop a novel method
for displaying more efficiently the existence of expressed genes.
The method to be developed was named Restriction Display (RD-
PCR). The project, if successful, would have had significant
scientific and commercial value. Through our work, Maryann and I
developed a procedure which, by amplification of the restriction
fragments, efficiently displayed the expressed genes, thereby
increasing the likelihood of the method’s success. In fact, by
the time the contamination occurred, the method had already been
developed. Dr. Weinstein required Maryann and I to work
tirelessly on this project in his quest to pateni the new
procedure. Trace amount of P-32 or P-33 labelied DNTP was
incorporated into the experimental system during certain steps of
RD-PCR to display the expressed gene fragménts.

5. In or a;ound March or April, 1995, we stopped using P-32
in our experiments because it smeared the bands of our results.
We deterﬁined that P-33, which was less radioactive, provided
better results.

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.

7. At various times during our employment, Dr. Weinstein
- advised Maryann and me that our experiménts 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
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pregnant. However, on June 9, 1995, Dr. Weinstein noticed that
Maryann was walking with one hand supportiﬁg 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.

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 wéuld not do so. At first I told Dr. ﬁeinstein 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 ;he elevator to tell me that we had better
consult with Dr. Tim Myers,-another colleague from our 1lab, who
had just had a baby to fihd oht-how_much trouble it would be.

9. From that time on, Dr. Weinstein inquired about
Maryann’s schedule almost every day and monitored our activities.

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
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detail about our work, Dr.,ﬁeinstéin 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 resppnded that
her pregnancy would not interfere with the work and that she
would only need six weeks of leave after the birth of the baby.
She further advised him that her parents would take care of the
baby after she returned to work.

11. Dr. ﬁeinsteih 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 obstetriciah about this concern and that since
the radiocactive material was of low dosage and Maryann was well
pfotected, there would be no harm to the baby. Dr. Weinstein
responded that if this were so, she should continue with the
experiments involving radiocactive materials. We then advised him
that Maryann had stopped handling the radioactive isotopes
several months earlier.when she first learned of her pregnancy
and that I had handled most of the radiocactive isotopes involved
in our experiments. (Since Maryann and I worked on the same
project, we were able to allocafe our responsibilities to
minimize Maryann’s contqct with the radioactive materials.) Dr.
Weinstein disagreéd 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

EXHBT D
PAGE &0 Ok M(pPacE(s)



exposure as much as possible. Dr; Weinstein denied knowing about
any such regulation. -

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 thﬁt he had never heard of anyone dyihg in an abortion
clinic. His remarks were highly offensive to me and 1 tdld 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 kgeping
the baby, hg could find candidates-to replace us and that we
would transfer to another laboratory.

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 protegted 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.

14. Beginning at 9:00 a.m. on June 25, 1995, we met with

Dr. Weinstein to discuss our experiments. The meeting was long
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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 Maryann brought to the lab for lunch the following
week. |

15. At about 6:00 p.m. on June 28, 1995, Maryann ate her
" Chinese food leftovers, which she had stored in the conference
room public refrigerator. That night, Maryann experienced sharp
pains on the right sidé of her liver area.

16. Throughout the day of June 29, 1995, Maryann toid 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 laSoratory. 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 pancéke type probe, as I routinely did upon
completion of experiments. When the detector got close to
Maryann’s feet, a strong audiﬁle sound ?larmed. At first we
believed that the chair in which Marya;h was sitting or the lab
clothes that she was wearing had gotten contaminated. However,
we ruled out those possibilities, and determined from surveying
Maryann’s body that she was contaminated.

17. WVWhen we were unable to locate Dr. ﬁeinstein 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
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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.

18. A short time iater, an ambulancg 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.

19. While we wére waiting for RSB to arrive, Dr. Weinstein
guestioned Maryann about where we stored our food. This
guestioning 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.

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'shéwer
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.
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21. Rathér than taking Maryann to the hospital for medical
treatment, Dr. Weinstein performéd 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.

22. One of the RSB officials tried to console Maryann by
édvising her ihat the dosage she had picked up might not be
harmful to our baby and 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.",_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.

23. At approximately 8:35 p.m., the émbulance arrived at
Holy Crbss Hospital. Maryann was examined by Dr. Peter White,
who ordered that she be given intravenous infusions of fluid to
dilute the contamination of her blood level. Some time later
Robert Zoon, NIH’s Radiation Safety Officer, arrived at the
hospital to consult with Dr. White and to retrieve some of
Maryann*s blood and urine samples.

24. At appraximafely 3:00 a.m. on June 30, 1995, Dr. White
advi§ed Maryann that he had received conflicting instructions
from Mr. Zoon and Dr. Weinstein about the urine collection, and
that he did not know whose instruction he should follow. Dr.

White advised Maryann that Dr. Weinstein had directed him not to
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save all the urine samples but merely aliquot a small part of the
samples already taken. Dr. White advised Maryann that he came up
with a compromise plan for the collection of urine by which he
would pool the whole sample in a large container, but also save a
small amount in test tubes every time a sample was produced.

25. While we were at the hospital, no efforts were made,
other than giving Maryann intravenous infusions of fluid, to
remove the ingested activity. She was not given phosphoroﬁs
salts or any other type of replacement therapy.

26. Some time after 3:00 a.m., I took Maryann home from the
hospital. She was not instructed to continue to collect her
urine over one hour intervals or at any other interval. When
Maryann returned home, she experienced severe'vomiting.

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, héwgver, Dr. Weinstein called us
repeatedly at home and toid‘ué 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.

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 --
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and that under the China one-child-policy it was necessary that
we abort the baby. He suggested that we had contaminated
ourselves tb abort the pregnancy. This,suggeﬁtion is outrageous
and has been extremely damaging to our professional reputation.

29. oOn June 30, 1995, I took Maryann to the RSB for a whole
body scan. While Maryann and I were w;iting 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.

30. NIH did not contact Maryann to discuss her
contamination or to counsel her about its implications to her
health) and health of our baby. Rather, on July 8, 1995, Maryann
and I contacted Mr. Zoon to request information about her
contamination. He provided us with a copy of ORISE’s
calculation, which estimated Maryann’s intake to be 265 uCi and
informed us that NIH’s estimate was "more or less the same."

31. On July 18, 1995, I regd The Washington Post, which
quoted Anne Thomas, an NIH spokeswoman; saying that:

The woman underwent intravenous hydration treatment to

dilute the radioactive isotope, and this hydration

therapy signifjcant educed the adiocactive
activity in the urjne. . . . The doctors who examined

her do not believe this will cause any long-term
medical complications for her or her fetus."

Maryann was never told by any of the physicians who examined her

that her contamination would not cause any long term medical

complications for her or for our baby. In fact, at the time that

i1
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she was being treated at the hospital, hospital personnel had no
idea of the level of her contamination or what radioactive |
isotope she was contaminated with.

32. By letter dated July 27, 1995, Dr. James Schmitt,
Medical Director, Occupational Services of NIH, advised me that I
had recéived an internal contamination with P-32. See Letter
from Dr. J. Schmitt to W. Zheng (sec) (July 27, 1995), attached
and incorporated herein as Exhibit 2.

H Is .a in jts tro Radjoactjve Materials

33. I began work at NIH in Dr. Weinstein’s lab on or around
August 16, 1994. The following week, Dr. Weinstein directed
Maryénn and I to begin conducting experiments using S-35 and P-
32, labelled DNTP, which are radioactivé materials (RAM). Dr.
John Boulawini, our predecessor, had ordered the radioactive
reagents before he departed from NIH. Dr. Weinstein insisted
that we begin working with the materials before we were given
training by RSB in the use and handling of radioactive materials,
and before we were éssigned our user identification numbers in
November, 1994. On one occasion, he directed us to use Dr.
Boulawini’s user identification number to order radiation
reagents before we were assigned our own user numbers. On
another occasion, he directed us to use his (Dr. Weinstein’s)
identification number to order radiation reagents before we were
. assigned our own user numbers. It is my understanding that Dr.
Weinstein was responsible for providing written authorization for

each of our orders for radiocactive materials.
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34. It is my understanding that once the radioactivé
reagents arrived at NIH from the manufacturer, RSB distributed
them to the specific users. The user is responsible for storing
the radiation reagenté in specifically designated refrigeratofs
and freezers. The refrigerator and freezer in which we stored
our reagents was used by the entire group. Neither the
' refrigerator nor the freezer were ever locked. While the lab is
supposed to be locked during non-working hours, it was frequently
left unattended. Furthermofe, everyone in LMP was able to open
the doors of the LMP lab with the éame key and would be able to
‘gain access to any of the materials in the refrigerato: or
freezer. There was no procedure in place for signing in to gain
access to the refrigerator or freezer, or to otherwise document
that one had done so. 1In addition, no one in thé lab checked to
see if records were kept documenting the use of fadiation
reagents. Thus, the security over this material was non-
existent. I have reviewed NIH’s Interim Security Policy for
Radiocactive Materials. The prbcedures to proﬁect against
unauthorized removal of, or access to licensed materials were not
adhered to in Dr. Weinstein’s lab.

35. The lab was also lax in its use of dosimetry. When we
first began to work at LMP, Maryann and I were given dosimetry
which we wore. However, to my knowledge, the dosimetry was never
collected after a month, a quarter, or at any other time
interval, and I was never reissued new dosimetry. During the

period in which Maryann received her internal radiation
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contamination, she was not, to my knowledge, assigned any

dosimetry. Accordingly, NIH is unable to properly document her

exposure history while at NIH. NIH would also be unable to

proﬁerly document my exposure history while at NIH.

BILL WENLING ZHENG, M.D., PH.D

Subscrj and swo Cg237gffgie me,
this day of / 1995.

otary Public

My commission expires ///:’Ei//%?;>
4 /
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Wenling Zheng, MD., Ph.D'.'

Working Address:

Lab of Molecular Pharmacology
NCI /NlH Bldg 37/5D-18
9000 Rockville Pike,

Bethesda, MD. 20892

Tel 301-496-9572,
Fax:301-402-0752

Objective: Basic and Applied Research on Cancer Molecular Biology
Qualifications:

-Eight years of various molecular biological ressarch experiences: Molecular Biology,
Molecular Oncology, Molecular Pharmacology, Molecular Genetics, PCR related studies.

-Ten years of various cancer cell biology and animal model research experience: Cell
culture, Gene transfer, Reporter gene system, Retroviral system, Liposomal system.

-Various morphological and structural biology research experience: In situ hybridization,
histo- or cytochemistry and immunochemistry, optical and electron microscopic
technigues.

-Molecular informatics: retrieve, edit, fasta/blasta, map, sort and analyze genetic
information through nucleic acid and protein databases, with UNIX based mainframe
(GCG, etc.) ot PC based programs (MacVector, ete.)

-Clinical oncology experience: Chemotherapy; Biological therapy ( with LAK or TIL and
gene therapy ), Traditional Chinese Herbal Medicines.

- Read, write and speak Chinese and English, read Japanese and French.
Education:

- MD. 1980-1988: Faculty of Medicine. The First Medical College and The Sun Yat Sen's
Memorial University of Medical Sciences. ( Guang Zhou ). P. R. China.

-Ph.D.1988-1991: Ph.D. in Cancer Cell and Molecular Biology. Dept of Cancer Biology
ard Pathology, Institute of Basic Medical Sciences, Beijing Medical University. Beijing,
P.R. China.

-M.S. 1985-1988. MS_ in Cancer Pathology, Dept of Pathology, qu)ty of Medicine.
The First Medical College, Guangzhou, P.R. China.
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. M.B. 1980-1985: Medical Bachelor Degree: Faculty of Medicine. The First Medical
Coliege. Guangzhou, P.R China.

Experience:

- Associate Professor and Physician in Charge: 1994, 4 to present: Head, Molecular
Oncology Section, working on phage display antibody and possible applications in gene
therapy. , Medical Center, Liu Hua Qiao General Hospital. Guangzhou, China '

- Research Visiting Fellow. 1994,8 to present: Development of RD-PCR: A novel method
of displaying the differcntially expressed mRNAs Laboratory of Molecular Phamxacology.
DTP/NCV/ NIH. Bethesda, MD. USA.

-Research Visiting Fellow: 1991,8-1993,8: Characterization of & newly cloned
differentiation related gene: RAS38, which derived from subtraction libraries. National
Laborstory of Molecular Oncology, Chinese Academy of Medical Sciences. Beijing,
China.

- Investigator and Physician in Oncology: 1988,8-1991,8: 1). PCR related studies for
clinical diagnosis and prognosis of cancer patient. 2). Intemnship. 3) Cloning and -
constructing expression vectors of 1L-2 related genes. 4). Plan, design and construct the
Lab of Molecular Medicine, Medical Center, Liu Hua Qiao General Hospital, Guangzhou,
China.

- Research Assistant and Ph.D. Candidate: 1988,7-1991,6. Cloning and characterization
of a putative metastatic gene from & pulmonary giant cell carcinoma cell line PG. Dept of
Cancer Biology, Institute of Basic Medical Sciences, Beijing Medical University,
Dissertation: Chromosomal in site hybridization to localize a cancer metastatic relevant
gene pLC-2.

- Teaching Assistant and M.S. Candidate: 1985,7-1988,7. Dept of Pathology. Begyan
research and training in tissue culture, histochemistry and immunochemistry, optical and
electron microscopic techniques. M.S. thesis: Structural patierns of the intermediate
filaments organization and their fmplication to oncogenesis.

Memberships:

American Association for Advancements of Sciences (AAAS)
New York Academy of Sciences

Chinese Association of Cell and Molecular Biology

Chinese Association of Genetics

Chinese Association of Medicine
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Aw:r&_ and Fellowships:_

-Visiting Fellowship Award: To the National Laboratory of Molecular Oncology, CAMS,
Beijing, China, from the Chinese Depariment of Science and Technology

-Fogarty International Visiting Fellowship: To the Laboratory of Molecular Pharma-
cology, National Cancer Institute, NIH, from the Fogarty International Center, NIH,
USA.

Publications: ( As the first Author )

1. Preliminary chromosome localization of 2 metastatic relevant gene isolated from a
highly metastatic pulmonary giant cell carcinoma cell line. Chinese I of Pathology. 19: 246
-249, 1990

2. Praobe amplification system: & new technique for non-isotopic hybndization studies
Proceedings of Natural Sciences. 2:378-379,1992.

3. Chromosomal aberration detected by chromosome painting in an esophageal carcinoma
cell line EC8712. Chinese J of Med Genetics. 19:210-212,1993.

4. Fluorescent in situ hybridization: Theory and technology. Chinese Medical Journal
66:12-19.19%4. ' ' .

.5 A novel mode! for the working mechanism of biological cells. Science and
Technological Review. 69:3, 1994. '

6. Cytolinguistics: The informatics of inner biological cells Science and Technology
Re_view. 74:3. 1995.

7. The onigin and functional mechanism of Jing-Luo. Science and Technology Review.
753, 1995,

8. Gene therapy through digestive tract: The elucidation of the mechanism of the
traditional Chinese medicine. Science and Technology Review. 78:8,1995

9. Biological Virus and computer virus. Science And Technology Review. 80:3,1995.
10. Dream and thinking mechanism. Science and Technology Review. 84:2, 1995
11. Genetic immunization through alimentary tract for tumor prevention. ( in prep).

12. Restriction display ( RD-PCR) of differentially expressed mRNAs ( in press ).
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' ‘ .-/@ DEPARTMENT OF HEALTH & HUMAN SERVICES " Puplic Heatth S.am'c'e

National Institutas of Health
Betresaa Maryland 20882

DATE: July 27, 19%S
TO:  Mr. Wenling Zhang

FROM: Medical Director
: Occupational Medical Service, DS

SUBJ: P-32 Exposure

I recently learned that your urine sample tested positive for
a trace amount of P-32. The results are consistent with an intake
which is small in comparison to occupational limits on intake
established by the Nuclear Regulatory Commission. Therefore, the
intake is not expected to result in any medical effect.
Nevertheless, you should be aware cof your right to record the
findings in your Occupational Medical Service (OMS) clinical
record.

If you are interested in reporting the incident please call
the clinic on 6-4411 to schedule an appcintment. If you have any
questions regarding this matter please give me a call on the sane

nunber.
(:f;;ilv ZﬁLwﬂ\ s t>

James M. Schmitt, M.D., M.S.
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RSB PROCEDURES: DECLARED PREGNANT WOMEN

N C R ti

The human embryo/fetus may be more sensitive to ionlzing ragiation
than post-natal humans. Therefore, for years, the U.S. Nuclear
Regulatory Commissien (NRC) has recoomencded that a special limit
(0.5 ren) be applied to the dose an enbryo/fetus receives due to
occupational exposure of the mother. However, the NRC recently
revised this policy so that effective January 1, 19%4, the NRC (10
CFR 20.1208) will require licensees to ensure that the dose to an
embryo/fetus during the entire pregnancy due to occupational
exposure of a "declarsd pregnant woman" (DPW) does not exceed 0.5
rem. 10 CFR 20.1003 defines & DPW as a woman whe has voluntarily
informed har enmplayer, in writing, cf her pregnancy and the
estimated date of conception. The 0.5 rem dose linit (eguivalent
to 10% of the annual whole body dose linit for occupaticonally-
exposed adults), will apply to the sun of internal and external
doses received by the embryo/fetus due to occupational exposure of
tha mother. - .

Note that x-ray producing machines and naturally-occurring and
accelerator-produced radiocactive nmaterials are not sgubject to
regulation by the NRC. BEBowever, at NIH, radiation safety rules and
policies are applied to all types of ienizing radietion. Thus, the
new policy applies to all women whose assigned duties at NI
involve exposure to ‘ionizing radiation. -

ecla i (o} e

Althcugh she has the right to declare har pregnancy and thereaby
initiate enforcement of the 0.5 rem limit to the ercbryo/fetus, an
occupationally~exposed pregnant woman is pot raguired to declare
her pregnancy at eny time. If the woman chooses not to declars her
pregrancy, NIH is not under any obligation to track or limit the
dose received by the embryo/fetus due to occupational exposurs of
the nother. However, the occupational exposure of the woman is
gubject to the same 1limit as that imposed on non-pregnant
occupationally-exposed workers. Also, the woman would still be
reguired to maintain her dose as low as reasonably achievabla.

Reglaration of Preguancy

An occupationally-expoged pregnant woman who goeg choose to declare
her pregrancy may deo so at any tine during her pregnancy by
completing the form, "NIH Radiation Safety Branch Declaration of
Pregrnancy.” Note, however, that it is not appropriate for an
occupationally-exposed woman to declare pregnancy until she is
actually pregnant, {.e., the 0.3 rem 1limit does not apply to
occupationally-exposed women who are anticipating pregnancy.
Medical cesnfirmation of the pregnancy is not regquired, but {s
available, if the wcman wishes it, through the Occupaticnal Medical

T QUu3/o0T

Service (6-4411).
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This form may be obtained by calling the Area Health Physicist (Hp)

at 6-5774 (410-558-8123 at GRC). The form shall bs suvbmittet to

the Radiation Safety Branch in person or by mailing it to Buliding

21, Roow 134 in an envelope marked “Confidential,®™ or FAXing it to

€-3544., Note, however, that confidentiality cannot be guaranteed -
if the daclaration is FAXed since the FAX machine is in a -publiec

area of Building 21 and is used by people other than RSB staff.

When an occupationally-exposed woman declares her pregnancy in this
nanner, NIH becomes legally obligated to limit her occupatiocnal
exposure to ionizing radiation such that her embryo/fetus doas not
receive more than 0.5 rem during the pregnancy. The 0.5 rem linit
for the ambryc/fetus is pot expected to affect the scope of work
for the majority of women at NIH. However, those women who hava
the potential of receiving significant aexternal exposures from
penetrating radiation and those who work with volatile radicactive
materials, especially radioiodines, may have restrictions placed en
their use of ionizing radiation following the declaration. Note
that once a pregnancy has been declared, the 0.5 rexm standard for
protection of the fetus will be applied until RSB is netified t)eot
the pregnancy has ended or untll ten months past the estimated date
of conception. :

ijal Meeti i+ ] egnant W

It ie imperative that the logging, routing, and scheduling
procedures be expedited by the RSB. The Area HP should contact or
leave 2 message for the DPW as sgoon as possible, within five
working days of when the declaration was received by RSB, to
schedule an initial meeting with the¢ DPW. The purpase of this
meeting will be to assess the exposure potential associated with
the DPW’s use of ionlzing radiation.

All declarations of pregnancy will be considered confidential.
However, it will be necessary for the Authorized User (AU) (or the
immediste supervisor of the DPW if ghe does not heve an AU) to be
avare of the declaration. The DPW has primary responsibility for
minimizing her exposure to ionizing radiatien during the pregnancy.
However, her AU or supervisor will assist her by enforcing the
precautions and/or restrictions imposed by RSB on a day-to-day
basis. Consequently, tke AU or supervisor will be required to
attend the initial meeting betwsen the HP and the DPW.

Before the meeting, the HP should collect appropriate data, ¢.g.,
external exposure history, bicassay history, record of radicactive
materials used, etc. During the meeting, the HP will (1)
thoroughly review NRC Regulatery Guide B8.13, "Instruvc*ier
Concerning Pranatal Radiation Exposure" with the DPW (2) present
current risk estimates based on recent scientific studiaes such as
BEIR-V, UNSCZIAR-B6, etc. (3). discuss the DPW’s current nad

anticipated future use of ionizing radjation, esrsiutiy
penetrating radiation and veolatile forms of radiocactive water.al
‘ xS
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(4) inform 2@ DPW of her exposure history (internal and ew*c*r*l)
(S) determine whether or not the DPW has appropriate doeime::
the DPW uses gamma-enmitters and wears a single badge at collar
level, an adgitional dosimeter nmay be necessary tc nonitor fetal
dose (6) es;gblish an appreopriate bioagssay program (7) establlish
the necess2 precautions and restrictions. The RP should also
enphasize the importance of following standard precautions, e.g.,
frequent hand-washing, prohibition ¢f foocd and beverages in the
lab, frequen% contamination monitoring, etc.

]
Any necessary restrictions cn the DPW’'’s use of ionizing radiation
are to be dociimented on the form "Radiation Safety Restrictions for
Declared Pregnant Woman.* The KP conducting the meeting, the DPW,
and the AU 03 supervigsor will be reguired to sign the form. This
will serve verification that the DPW and her AU or supervisor
understand the precautions and restrictions and will abide by then
. until the pregnancy ends. If it is necessary to place restii...ons
(other than the standard ones printed on the form) on the DPW’s use
of lonizing radietion, the concurrence of the NIH Radiation Szfety
Officer (or Deputy) will .also be reguired. The coriginsl of .l.-
form will be retained by RSE; cop;es will be given to the DPW and
her AU or supervisor, :

aning: Re emgnt

Declerations pf pregnancy and documentation of meetings between
HP's and DPK’s will be filed in alphabetical order in File Cabinet
#8, which is gept locked when not in use. When & declaration is
received, it will be logged and filed by the Computsr Assisiant,
DASS, and a |copy will be routed to the appropriate EP. i
adédition, at the time of her formal declaraticn of pregnancy, each
DPW‘’s RSB ID| number and estimated date of conception will be
entered into !the VAX database by the Computer Assistant, DASS.
Records on emﬂryo/fetal dose must be maintained with the DFW’s dose
racords. i

A conputer pr%gram will be used to track the DPW’s monthly whole
body dosimeter exposures and total the deep-doge equivalent fronm
the month of conception on. The program will also have a3 feature
whereby, 1if Appropr;ate, additional fetal doses (external and
internal) resqlting from intakes of radicactive material by the DPVW
nay be 2dded tp the external deep-dose equivalent. The feta! d.:e
tracking aystcn will be designed such that if a pre-estabiiahec
tr;gger level as exceeded (e.g., 0.3 rem) for any DPW at any point
in ‘her pregnaqcy, the HP will be notified by the Assistant Caief,

DASS or the Chief, DASS immediately. 1In such cases, the H™ .il)
inforn the DPW and her Authorized User or gupervisor ¢f additiecral
restrictions, if any, which need to be placed on the DPWR’'s use ¢©f
jonizing radi tion tc ensure that the total fetal dose wi’l -ot
e¢xceed 0.5 reﬁ
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Theorstically, zt is possible that the dose to the cabryo/...u:
will already have exceeded the 0.5 rem linit or is within 0.05 renm
of this dose at the time of deciaration. 1In this cass, the DPW's
exposure must be limited such that the embryo/fetus does aot
raceive more than an additional 0.05 rem during the remainder of

the pregneancy.

A ccpy of ell) biogssay resulte and the caiculated dose(s) to the
fetus will be placed in the DPW’s folder in File Catinet #8. The
HP will also enter the calculated fetal dcse in the VAX database
program which tracks the total fetal dose.

Assepainy Fetal Dose

The three components of fetal radiation dose which would neec Lo be
tracked are: (1) the wholeo body external radiation dose rzce..e? by
the fetus due to occupational exposure of the DPW (2; the Zfetal
internal dose from an uptake of radiocactive material by the NPW
which crosses the placental barrier (3) the fetal external uose
from an uptake of radicactive material by the DPW.

When agsessing fetal dose from external expesure of the Lrw, cCu.y
penetrating vradiation to which the DPW is exposed will be
considered. As long as the DPW does not anticipate a significant
change in her workload during the pregnancy, her whole body
exposure history can be used to predict the total deep-~dose
equivalent she will receive during her pregnancy. This will serve
as an estimate of the eaxternal dose the fetus will receive fronm
occupational exposure of the DPW. It could also serve as cne *2sis
for iwmposing restrictions, if apprepriate, on the DPW’'s use of
ionizing radiation.

T0 assess feral dose from the DPW’s intaxe of radiocactive material,
an appropriate bicassay program will be established for the DPW,
based on her anticipated use of radioactive material. 1In adcirtinn,
if the DPW bgcomes contaminated or is involved in a spiil of
radioactive material, she vxll be required to have an appropriate
bicassay.

Any positive bioassay will meedxabely be brcught tc the attention
of the HP who in turn will inform the DPW and her Authorized fires
or superviscr (if appropriate). The HP will advise the Di'v T 1l:ia
to prevent further intakes of radiocactive mnmaterial during the
precnancy. The HP will then use the procedures in Regulatsory Gulde
8.36, T"Radistion Dose to the Embryo/Fetus®, to ceiculate *r-r
estinmated dose (internal and external) ¢to the fetu. fron
radicectivity in maternal blood.

4
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Each month, each Area HP will be given a printout of the DPWs in
his/her area and the cumulative embryo/fetal doses associated with
those DPWs, FYor each DPW, & czopy of the current cumulative
enbryo/fetal dose and a current printout of the DPW's axposure
history will be added to the DPW’s folder in Flle Cabinet #8. The
prograr vill continue to sum the dose equivalents until the RSB has
been notified that it is no longer necessary or until 10 months
past the estimated date of conception. At that tine, the DPW's
folder will be woved to the file where Landauer dosimetry reports
for the DPW are stored. The dose records contained in the DPW
folders shall be retained indefinitely, as with any other radiation

dose records.
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DECLARATION OF PREGNANCY

- In accordance with Tide 10 of the Code of Federal Regulations, Part 20, I hereby declare my
pregnancy io the NIH Radiation Safety Branch (RSB). This declaration authorizes RSB to
evaluate the dose received by the embryo/ferus from my occupational exposure to ionizing
radiation and to assist me in limiting that dose t0 0.5 rem (500 mrem). 1 undersiand that this
limit is intended to provide an extra measure of protection for the embryo/fetus since it may be
more sensitive to ioniZing radiation than an adult. The 0.5 rem limit will be applied from the
estimated date of conception, . until the end of the pregnancy. I
will comply with any reswrictions imposed on my use of ionizing radiation by the RSB in order
to meet this limit. 1T am not contacted withir five work days of when this form should have
been received by RSB, I will notify my Area Health Physicist by calling (301) 496-5774.

Neme (printed) . Phone Number
Social Se;;un'zy Number Date of Birth o
Work Location ‘ Mailing Address
Signature Date
Send in ecavelope marked - "Oonﬁdemia.“. to: NIH Radiastion Safety Branch

Building 21, Room 1.4

or FAX 10:  (301) 496-3544 (confidentiality not guaranteed if FAXed)

Privecy At Statsnest. The informaiion raguesed on 1ii; form 1 casensial for mamntcasnce of rroares Jor individusls potenally expescd ©
onzing redstion. 81 requites br the Code of Fediral Fopulstions. Twle 10, Pan 20. Cengin anformating is praccctcd wv the Privaes =1 - °
1973. HMS/NTH/ORS 05-15 1188 dacumenis the sysicm of secerms in wiich his nformation is wsed. TBS primd.y voass -0 2is intumy .
are the 81T of the Racisnion Safely Banch, NTH. “Rosnine Uses® may alao irziude disclosurs of somu informatiorn provided on this lorm 10
e U.S. Nutlcar Regulsiory Commission, ot if accestary (o defend the Goveramaa: or an smployec of DHRS ia 1 tewmuit.
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PETITION PURSUANT TO 10 CFR § 2.206 TO SUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL .
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-~10, AND TO TAKE OTHER APPROPRIATE
FORC ON ST H
A OF RA 8. T2

I Debra S. Katz, do solemnly swear:

1. I am an attorney for petitioners Maryann Wenli Ma and
Bill Wenling Zheng. I am submitting this Affidavit in support of
Petition Pursuant to 10 CFR § 2.206 to Suspend or Revoke the
Materials License of the National Institutes of Health ("NIH"),
License No. 19-00296-10, and to Take Other Appropriate
Enforcement Action Against NIH.

2. On August 30, 1995, I contacted Dr. Peter White, an
Emergency Room Physician employéd by Holy Cross Hospital. Dr.
White acknowledged that he had been the physician in charge of
Dr. Ma’s care on the evening of June 29, 1995, through the time
of her release from Holy Cross Hospital during the early morning
hours on June 30, 1995.

3. Dr. White advised me that after examining Dr. Ma, he
ordered that she be given intravenous infusions of fluid to
attempt to dilute the contamination of her blood level. He
further advised me that he had no expertise in the area of
treatment of radiation contamination and relied on the directions
given to him by NIH personnel.

4. Dr. White confirméd that Robert Zoon, NIH’s Radiation

Safety Officer, consulted with him after Dr. Ma arrived at the

hospital. He further confirmed that Mr. Zoon directed him to

EXHIBIT &9
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collect Dr. Ma’s urine for a twenty-four hour period, and to
collect the total volume excreted.

5. Dr. White also advised me that theylsought the
assistance of the Radiation Emergency Assistance Center/Training
~Site ("REACTS") at Oak Ridge, Tennessee, to best determine how to
decontaminate Dr. Ma. However, the hospital’s teléfax machine
experienced difficulty receiving information and ORISE’s input
was not received.

6. Dr. White told me that no efforts were made, other than
giving Dr. Ma intravenous infusions of fluid, to remove the
ingested activity.

7. Dr. White further told me that Dr. Weinstein also
appeared at the hospital to diséuss Dr. Ma’s treatment.

According to Dr. Weinstein, either while at the hospitai or by
telephone after he left the hospital, Dr. Weinstein inétructed
him to aliquot only a small part of the samples already taken and
to discontinue his efforts to collect all the urine over a 24
hour period. This instruction was in contravention of Mr. Zoon’s
directions.

8. According to Dr. White, because he was not familiar with
the correct protocol, he did not know whose instructions to
follow concerning the urine collection. Dr. White told me that
he developed a compromise plan for the collection of urine by
which he would attempt to save total samples and aliquot other

samples.
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9. By letter to Dr. Harold E. Varmus, Director of NIH,
dated August 18, 1995, Judith Wélfer,'my co-counsel in this
matter, demanded that NIH transfer to an independent laboratory,
TMA/Norcal, a portion of the urine specimens Dr. Ma provided
during the period of June 29, 1995, through July 27, 1995. 'NIH
agreed to this request and on August 24, 1995, I witnessed RSB
officials transfer eleven samples into containers for transport
.to TMA/Norcal, in Richmond, California.

10. By letter dated Aﬁgust 25, 1995, to NIH, I regquested
that ﬁIH pay for 24 hour sampleé to be independently analyzed due
to the serious nature of the exposure and the extenuating
physical circumstances of Dr. Ma (that she was four months
pregnant at the time of the initial intake.) I further advised
NIH that the information analyzed by ORISE was ihadequate to have
reached a proper, independent determination of Dr. Ma’s level of
internal contamination, consistent with NUREG/CR-4884 and those
of NCRP 87, Use of Bioassay Procedures for Assessment of Internal
Radionuclide Deposition (1987). NIH denied this request.

11. By letter dated August 28, 1995, I adviéed Charles W.
Hehl, Director, Division of Radiation, Safety and Safeguards,
NRC, of my conéern that the analysis conducted by NIH was
inadequate to réach a scientifically valid verification.

.-12. By memorandum dated August 29, 1995, NIH transmitted
its final assessment of Dr. Ma’s intake to the NRC. It concluded

that Dr. Ma’s individual effective dose equivalent was 4.17 rem

EXHIBIT \f;
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and that the fetus’ dose equivalent was 3.2 rem. NIH assigned
Dr. Ma an intake of 500 uCi.

13. By letter dated August 30, 1995, Mr. Hehl informed me
that "NRC has confidence in NIH'’s ability to analyze these
samples accurately.”

14. Because of concerns about NIH’s failure to calculate
accurately Dr. Ma’s dose, we retained the services of Dr. David
Dooley, a certified Health Physicist with expertise in infernal
dose assessment. At Dr. Dooley’s direction, TMA/Norcal
Laboratory in Richmond, California, conducted radioanalysis of
excreta samples collected from Dr. Ma during the period of June

29, 1995 through August 23, 1995,

I hereby certify this _7<Z day of October, 1995, under
penalty of perjury, and pursuant to 28 U.S.C. § 1746, that the

foregoing is true and correct.

Do (d

DEBRA S.~ KATZ/
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PETITION PURSUANT TO 10 CFR § 2.206 TO SUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-10, AND TO TAKE OTHER APPROPRIATE

ENFORCEMENT ACTION AGAINST NIH
C ON O \' 00 D.

I David A. Dooley, Ph.D., do solemnly swear:

1.- I am a Senior Radiological cOnsuitant and Certified
Health Physicist. I have specialized expertise in internal dose
assessment. I have been President of M.J.W. Corporation Inc.
since 1990, which provides radiological and health physics
services to the private and public éector. My background and
qualifications are set out fully in my curriculum vita, which is
attached and incorporated herein as Exhibit 1.

2. I was retained by counsel for br. Maryann Ma to assess
the internal dose to Dr. Maryann Wenli Ma and her fetus resulting
from the ingestion of phosphorous-32 on or about June 28, 1995.
My findings are set out in detail in a report I and my staff
prepared entitled Preliminary Report on the Dose to Maryann Wenli
Ma Due to the Ingestion of Phosphorous-32. This report is
attached and incorporated herein as Exhibit 2.

3. At my direction, counsel for petitioners arranged to
have radioanalysis of excreta samples that were collected from
Dr. Ma during the period of June 29, 1995 through August 23,
1995, analyzed by TMA/Norcal Laboratory in Richmond, California.
Eleven of those samples were originally collected by the
Radiation Safety Branch ("RSB") of NIH and/or Holy Cross

Hospital.
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4. TMA/Norcal Laboratory is considered one of the bést
radioanalytical laboratories in the world. The lab is a
gqualified bioassay laboratory practicing to the standard of care
established in the draft ANSI N13.30 standard. ANSI N13.30
- establishes performance criteria for the conduct of in-vitro and
in-vivo radiobioassay analysis. Although it has been a draft
- standard since 1989, it has been accepted by the internal
dosimetry community as a guideline document prescribing the
minimum standard of care in the performance of such analyses.!
NIH does not adhere to this standafd. Further, TMA/Norcal
Laboratory operates under an acceptable quality assurance
program. |

5. Using the ICRP 30 model for inorganic phosphorous
ingestion, I concluded that the analytic results measured by
TMA/Norcal established a preliminary estimate of an intake of
1000 uCi of P-32 by the ingestion pathway. This preliminary
intake estimate corresponds to a Committed Effective Dose
Equivalent (CEDE) of 9.2 rem. This dose is more than double what
NIH calculated for this incident, and is more than 4.2 rem in
excess of federal regulatory limits for annual intake by a non-
pregnant woman. See 10 CFR § 20.1201(a) (1) (I) (an annual limit
which is the total effective dose equivalent beiﬁg equal to 5§

rems). It is more than 8.7 rem in excess of (or 18 times higher

This is the only instance where an “N” .series ANSI standard
has been published for use as a draft.

X .
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than) federal regulatory limits for the annual intake of a
declared preénant woman.

6. I further concluded that Dr. Ma’s fetus received a dose
of between 3 rem and 6.4 rem, which is 6 to 12 times greater than
thé federal regulatory limit for a fetus. This estimate may not
take into account the very real possibility that the phosphorous
is capéble of crossing the placental barrier. Clearly, if a
radionuclide is tranéplacental, the fetus is at risk of receiving
significantly more exposure than the dose delivered to the
mother’s uterus..

7; I have reviewed the analysis of Dr. Ma’s dose prepared
by NIH and TMA/Norcal. For the :eésons discussed in my
Preliminary Report and as described below, it is my expert
opinion that these analyses significantly underestimate Dr. Ma’s
exposure.

8. Following the detection of Dr. Ma’s contamination, RSB
took and received from Holy Cross Hospitalna total of twenty-five
samples, spanning the period of June 29, 1995 through July 27,
-1995. At the NRC’s request, NIH sent the Oak Ridge Institute for
Science and Education ("ORISE") four of the first fifteen
specimens taken on June 29 and 30, 1995, for the purported
purpose of confirming the isotopic analyses performed by the RSB.
ORISE was also asked to confirm the isotopic analyses performed
by the RSB wiﬁh respect to three urine samples and one blood
' sample. The majority of the sqpples analyzed were not collected

over a full 24 hour period.
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9. By letter dated July 5, 1995, ORISE estimated Dr. Ma’s
intake at 265 uCi. Like NIH, OﬁISE failed to base its analysis
on the actual volume Dr. Ma excreted over time, which is critical
for model interpretation.

10. By Memorandum from S. Googins to R. Zoon (Aug. 29;
1995), NIH set out its "final assessment™ of Dr. Ma’s intake. It
concluded that Dr. Ma‘’s individual effective dose equivalent was
4.17 rem and that the fetus’ dose equivalent was 3.2 rem. NIH
assigned Dr. Ma an intake of 500 uCi.

11. It is my expert opinion that NIH failed to take
sufficient samples from Dr. Ma to accurately calculate her dose.
First, immediately following detection of Dr. Ma’s contamination,
NIH should have taken a full 24-hour sample and continued such
sample collection in a consistent and routine basis until such
time that sufficient data was gathered to accurately access her
dose. It failed to do so. Second, NIH should have continued
sample collection and analysis until the activity level of the
samples no longer yielded useful results. Without such samples,
there is no way that the analytical results tan be accurately
related to the predictive model which is based on this critical
compartment saﬁpling to derive the dose. NIH should also have
taken fecal samﬁles. Since the model predicts that 20% of the
activity of an internal intake of P-32 should be in fecal matter,
and since hydration therapy was used which had a profound effect
on the urinary excretion volume, collection of fecal samples were

imperative to observe the overall (i.e., 100% of ) excretion

4
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pattern and to look at the entire P-32 output from all..
compartments. This is especially critical since the fecal
component would not suffer the dilution effects seen in the urine
due to the hydration therapy; Further, the fecal P-32 content
would have either benchﬁarked or thrown the urine reéults into
guestion based upon the results. Regardless, this lack of proper
sample collection by NIH casts significant suspicion on all
samples and their subsequent analyses.

12. As indicated in my report, the medical intervention
provided by NIH appeared to be ineffective. It also appears from
the medical records and other NIH documents that the sole efforts
made were to administer a large volume of fluid in an attempt to
accelerate the elimination of the radioactive phosphorous from
Dr. Ma. However, analysis of subsequent urinar? collection
reflects that such attempts were unsuccessful. There was no
discernable enhancement of phosphorus-32 elimination.

13. Accordingly, it is my expert opinion that a statement
reported in The Washington Post that "hydration therapy
significantly reduced the [radioactive] activityuin the urine"
is both false and misleading. I have also read statements issued
by NIH suggestihg that Dr. Ma’s contamination will not have any
long-term medical effects for her or her fetus. It is my expert
opinion that this statement cannot be substantiated. The NRC
specifically recognizes the serious risks to the fetus of
exposure in excess of 0.5 rem especially for dose received in the

first and early second trimesters. Moreover, Dr. Ma and her
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fetus will suffer an increased risk of cancer. The increase in
risk will be commensurate with the dbsos calculated for Dr. Ma
and her fetus once all bicassay data has been analyzed. Based on
the present analysis, Dr. Ma's lifetime excess cancer risk has
increased by approximately 30% to 83% gor a comnitted etfact;ve
dose equivalent of 9.2 rem. The fetal :isx is much more
uncertain. Based on NCRP report number 115, which states the
visk of excess cancer deaths in the first iO years of life
following in uteroc x-ray exposure is in the range of 2 to 2.5 x
107! per rem, the excess cancer risk for a fetal dose of 3 to 6.4
rem ig € x 10™' to 1.6 x 10>, However, given that the fetal dose
is due to an internal exposure of P-32 and that the critical
organ for leukenmia, i.e. the red bone marrow, is the major target
orgén for P-32 dose, the excess cancer risk, especially for the
~development of leukemia, may be an order of magnltude higher than

that predicted from in utero x-ray exposure.

Uadbd

David Arﬁhur Dooley Ph.D.

Subscri§&§ and sworn o before ne,
this day of &b . 1955,

LEiELIlNBtHEiOHl!bGﬁU
e R A1) Wity

My comnmission expires 07?63¥97
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DAVID ARTHUR DOOLEY

Senior Radiological Consultant/Certified Health Physicist
M.J.W. Corporation Inc.

EXPERIENCE EXHIBIT 1

M.J.W. CORPORATION INC., 1990 - Present
President

As one of the principals of a privately held corporation, main duties inchude performing radiological work for the private sector
as well as government clients over a broad spectrum of disciplines which include radiological remediation activities, operational
health physics, remedial investigations, risk assessment, regulatory compliance, permitting and licensing work, reactor
decommissioning, power plant radiation protection and preparation of procedures and manuals required to support all of the
sbove areas. Experience has been divided into the following seven categories.

D - 1D

o

For the Atlantic Richfield Corporation (ARCO), provide radiological consulting support for all aspects of remediation
actions for a 10 CFR 20.304 low-level radioactive waste burial facility. Major activities include interaction and response
to regulators (federal and state) and review of all documentation to support remediation activities under NRC guidelines for
the Site Decommissioning Management Program (SDMP). Job initiated in 1992 and scheduled for completion in 1996.

Provided complete radiological services including RSO and technical support for a Superfund project (under EPA consent
order) ip Chicago, lllinois dealing with thorium contamination under a downtown parking lot. Responsibilities included
preparation of work plan, bealth and safety plan, quality assurance plan and procedures, radiation protection procedures,
performing overland gamma surveys and radiological support for subsurface sampling and cone penetrometer tests of
boreholes. Additional scope will include preparation of remedial options and costs, remedial plan and performance of

remedial activities. Job initiated mid-1994 and to be completed in mid 1995.

Project manager for a major decontamination effort removing Americium-241 from a contaminated sanitary sewer system
inchuding interconnecting manholes located in the Town of Tonawandsa, New York. M.J.W. designed, built and operated
the pipe cleaning apperatus used in decontaminating the 2,200 feet of line and the radiological survey robot used for post
decontamination surveys. (1991)

For the Research Foundation of the State University of New York at Buffalo, prepared a report which evaluated a wide
range of management alternatives for the University's 2 MW research reactor ranging from various modes of continued
operation to complete facility decommissioning. (1993-1994)

W 1 ve W, \%)

Analysis of regulatory compliance issues associated with DOE environmental restoration (EM-40) activities for Argonne
National Laboratory. Task also inchudes compilation and interpretation of environmental restoration contaminant/waste
information. _(1994-1996)

Prepared portions of the Occupational Radiation Protection Sections including dose estimates for facility operation for the
Chem-Nuclear Systems, Inc. license application to the Illinois Depertment of Nuclear Safety for a Low-Level Radioactive
Waste Disposal Facility. (1990)

Over the last four-years, provided expert radiological services to a New Jersey law firm representing a company where
significant quantities of radioactive material have been discovered on the property from the operations of a previous owner.

Positions developed for regulatory requirements (federal and state) and for proposed and actual D&D activities. (1990-
1994)

For Martin Marietta Energy Systems, participated in a corporate environmental audit of the ORNL (X-10) facility at Oak
Ridge. Specific area of responsibility for the audit was the site radioactive waste operations. (1992)

- ‘M.1.W. Corporation, Inc. EXHIBT D
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Scientific Ecology Group (SEG, Inc.) personnel performed dismantiement and packaging of warm cell facilities (located at
BMRC, Buffalo, New York) used for testing of irradiated metal test specimens under MIW's NYSDOL radioactive
materials license, with MJW having Radiation Safety Officer responsibilities for the work. (1994)

From 5/94 until 11/94 provided health physics management and radiation protection ALARA specialist services to a local
Buffalo general contractor (Danforth, Inc.) for modification of existing plant facilities to support storage and retrieval of
vitrified high-level waste at the DOE's West Valley Demonstration Project.

Revised the Corporate Radiation Safety Manual for Hoffmann-LaRoche, Inc.hbﬁngitintoﬁnewithlhereqxﬁrﬁmemsof
the new NRC regulations effective Japuary 1994.

Project manager for work involving creation of new and upgrade of existing West Valley Demonstration Project
radiological procedures to address changes and requirements of the DOE Radiological Control Manual (DOE/EH-0256T)
issued June of 1992. .

Provided health physics consulu.ng services to Buffalo Materials Research, Inc. for rephcemem of reactor pool liner for a

-2 megawm research and test reactor located in Buffalo, New York. (1992-1993)

Project manager for an internal dosimetry evaluation project performed at the West Valley Demonstration Project for West
Valley Nuclear Services, Co., a wholly-owned subsidiary of Westinghouse Electric Corporation. Several hundred
evaluations were performed for a wide range of isotopes including uranium and plutonium using the commercially
available dose assessment programs REMedy and INDOSE. (1991)

Provided health physics consulting services for a wide variety of projects to Materials Engineering Associates, Inc., the
parent company of Buffalo Materials Research. (1991-1992)

Reactor REMP Programs

o

For Nuclear Energy Consultants (NEC, Inc.) performed a comprehensive audit of the Davis-Besse Nuclear Power
Stations’ Radiological Environmental Monitoring Program including review of the Off-site Dose Calculation Manual
(ODCM) and all implementing procedures. Major focus was placed on performance of Land Use Survey and supporting
calculations for ODCM requirements and how they interface into the site annual radiological reports. (1994)

Provide continuing radiation consulting services to Cintichem, Inc. management to support the Enbanced Environmental
Sampling Program and continuing general radiological issues under the NYSDEC Order on Consent. (1990-1994)

Prepared report, inchuding exteasive statisticel analysis of five years of environmenta] data to support the Enhanced
Environmental Sampling Program at the Cintichem, Inc. facility near Tuxedo, New York. This report will tie into the
final D&D criteria for the site reactor decommissioning expected to be complete in the 1994-1995 time frame. (1993-1994)

NORM

Project manager for preparation, submittal and operation of a New York State Department of Labor Radioactive Materials
Licease involving low-level naturally occurring uranium and thorium materials for a major industrial client, TAM
Ceramics, Inc. Since 1990 acted as radiological consultant to and Radiation Safety Officer for zirconia operations.

Completed a comprehensive review and compilation of Naturally Occurring Radicactive Material (NORM) regulations for
the 50 States for a major industrial client. Emphasis was placed on potential waste disposal issues. (1993)

M.J.W. Corporation, Inc. EXHIBIT 6 _
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© Team member of New York State Department of Environmental Conservntion—npprové:l 3 member group charged with
evaluation of radiocactive sirborne emissions and performing audit studies of site operations with emphasis on waste
disposal for a large radioisotope production facility, Cintichem Inc., located in Sterling Forest, New York. (1991-1992)

° Performed the 1992 annual facility radiological audit for Cinticbem, Inc. Audit areas consisted of the existing isotope
production and radioactive waste handling facility as well as the reactor decontamination and decommissioning work:nd
related waste processing operations.

o  Performed a Due Diligence Audit to assist a large foreign corporation in the purchase of a small radicactive waste
operation located and operated in Canada. (1993)

©  Performed 1993 Anmual Facility Safety Appraisal for the West Valley Demonstration Project. Appraisal covered 10 major
areas of concern per DOE Order 5480.5.

o  Performed the 1992 Annual Facility Safety Review for the West Valley Demonstration project in accordance with DOE
Order 5480.5. The safety review covered eleven areas of concern including modifications having safety significance,
procedures, unusual occurreaces and the condition of the physical facilities.

©  Project manager for an extensive programmatic radiation protection audit of Hoffmann-LaRoche, Inc. corpome
headquarters in Nutley, New Jersey. (1992)

©  Performed an audit of the radiation protection depanmem ALARA program for the Davis Besse Nuclear Power Station

located near Toledo, Ohio. (1992)

B‘ i. - E . s ] [ S] . l l- :. l ] . -

Performed shielding calculations for a variety of x-ray and radiation diagnostic facilities to be included in the major facility
upgrade for Roswell Park Cancer Institute, Buffalo, New York. Work was performed for NBBJ, the site architect, under
NYS Dommitory Authority suspices. (1954)

Provided the Dames & Moore environmental group at West Valley Demonstration Project with real time radon
measurement services to verify data previously obtained on radon concentrations in stack effluents. (1992)

Provided shielding calculation support to Diversified Technologles Inc. for a new fuel pool cleanup system at the Wst
Valiey Demonstration Project. (1993)

Provided s comprebeasive radiological survey of process equipment suspected to have been used to process uranium at
ANZON, Inc., Laredo Texas. (1992)

DAMES & MOORE, 1985 - 1990

. As Radiological Services Manager,

mponsibnhues were to muket coordmne, review and npprove all ndlologxcal work performed by the Buffalo office staff.
Efforts included responding to requests for assistance from several other D&M offices and coordinating the work effort from
Buffalo or on-site as necessary. Several examples of completed projects are presented below:

Provided radiological consulting services to Allegheny International, Inc. relating to the clean-up of depleted uranium
contamination at a former catalyst manufacturing facility and an uncontrolied industrial waste dump site near Cleveland
OH. Services included review of remedial action contractors performance and site characterization.

: EXHIBIT
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o Project manager on several radiological tasks (site characterization, licensing applications for NYSDOL and DEC,
radiation protection manual, radiological procedures for all aspects of the project and responsibilities as site RSO) for a
confidential client seeking to expand manufacturing operations which would create a need for radiation protection controls
in s previously non-regulatory environment.

o  For the Sumitomo Machinery Corporation authored a NJDEP-approved sampling plan for property and radiological
characterization of coafirmed quantities of low-level radioactive contamination. Managed on-site chanctennnon
activities, radiological data review, tabulation and the final radiological characterization report.

o vaidndkpﬂtovnﬁmconﬁdedhlcﬁedsumdingndiologiedhhbmdafetyphmforsiteinvestipﬁonswhcn
quantities of radioactive materials were known to have been buried; and provided commentary on various radiological
_ property survey reports for D&M offices located in Cranford, NJ, Pearl River, NY and Liverpool, NY.

o  For Argonne National Laboratories (Chicago, Illinois), prepared a document which summarized and compared DOE, EPA
and the State of Missouri requirements for occupational and public radiation exposures (ARARs).

o  For the West Valley Nuclear Services Conipany, Inc., served as project manager for prepamioh of & major revision to the
site Radiological Controls Manual and the initial site version of the site Internal Dosimetry Manual. This work was
performed to meet the requirements of DOE Order 5480.11.

o For the Westinghouse Electric Corporation, Waste Isolation Division, performed tasks related to upgrading the dosimetry
processing system at the Waste Isolation Pilot Project, located in Carlsbad, New Mexico, to prepare system for DOE
accreditation program (DOELAP).

o  For Argonne National Laboratories (Chicago, Illinois), worked as a part of the Dames & Moore team to provide technical
guidance to DOE regarding site cleanup (ALARA) criteria for the Weldon Spnng Remedial Action Project located near St.
Louis, Missouri.

o  For the Johnson and Johnson Company, supervised land survey and completed the radiological survey report for a
property acquisition which was located near an active NRC licensed reactor facility in California.

o  For the U.S. Realty Company (owned by Ford Motor Company), mnmged-the radiological assessment and completed the
radiological survey report for a property acquisition locatexd near an acuve landfill containing known uranium residues
from past DOE activities in St. Louis, MO.

o  Prepared a radiological pathway analysis for the Sarasota County Water Improvement Project in Sarasota, FL. Results
were presented to the County Commissioners, staff and the general public which showed no adverse impact of the
proposed ocean outfall for the project’s effluent.

o  Provided management and technical oversite of several tasks associated with the Illinois Low Level Waste Project
inchuding site meteorology, occupational exposures during operation and various aspects of site Safety Analysis and
licensing preparation.

o  Project Manager, for a confidential client, provided a survey of electric and magnetic fields surrounding an indlustrial food
processing operation. The survey was undertaken at the request of the clicat to assess radio- frequeacy (RF) radiation field
intensities relative to federal standards and guidelines.

o  Participated in the Waste Isolation Pilot Project (WIPP) Pre-Operational Readiness Review Program as a member of the

Westinghouse corporate review team. The team provided rev:ewofDOETechmcd Safety Appraisal areas for both
non-puciear and nuclear-related facilities.

M.J.W. Corporation, Inc. . EXHIBIT
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Radiological Engineering Manager - WVDP (1987-1980). Areas of management responsibility included: Safety Engineering,
which encompassed occupational safety, industrial hygiene, and fire protection; Plant Dosimetry Program; Plant ALARA
Program; Radiation Instrumentation Program; Respiratory Protection Program; Radiation Techaician Training Program;
Criticality/Shielding Engineering; procedural reviews for all programs; and interface with Radiological Control Supervisors .
coacerning radiological work activities.

Major Accomplishments Include:

o Completed wholesale revision of the WVNS Radiation Protection Manual to conform to DOE Order 5480.11.

o Completed initial draft of WVNS Internal Dosimetry Manual to conform with DOE Order 5480.11 and PNL lnternal
Dosimetry Good Practices Manual.

©  Served as chairman for two WVNS operational readiness review boards for initial startup of vitrification system cold
chemical addition and mini-melter operations.

i i X OR5-1987). Prepared safety, environmental, accident and shiekling
amlysw repons for Wut Valley Demonstnnon Project (WVDP) activities. Provided technical expertise to the firm’s
eavironmental monitoring group responsible for all aspects of environmental and meteorological assessment for the WVDP.
Prepared eavironmental evaluations for operation of the WVDP's subsystems for the waste vitrification efforts. Provided
technical assistance for the site emergency plan and had responsibility for all environmental dose assessment computer codes.
Other areas of responsibility included review, and assessment of impacts of promulgated DOE orders for radiological control,
safety analysis performance, radioactive waste management, and several related topics.

Qther Expegence:

o Radiological Engineer - New York Power Authority (1983-1985), at the James A. Fitzpatrick Nuclear Power Plant, served
as radiological engineer supervising both the plant dosimetry and ALARA programs (~ 14 nonoutage staff and 30 for
refueling outages). During tenure, plant dosimetry system was accredited under the NVLAP program, and INPO awarded
a *good practice” citation for ALARA program content and practices. .

o Radiological Engineer - New York Power Autbority Corporate Office (1982), performed radiation protection activities for
two muclear plants including ALARA, training, environmental monitoring, plant effluents and radioactive waste
management. Major activities supported the radioactive waste programs at each plant, established plant Radioactive Waste
Process Control Programs (PCPs), implemented 10 CFR 61, and planned for long-term radwaste storage and processing.

o  Senjor Radiologicsl Specialist - (1978-1979) New York State Department of Health (NYSDOH), Buffalo Regional Office,
mspected state and privately owned deatal, medical, podiatric, hospital, veterinary and chiropractic facilities possessing
jonizing radiation equiptment for compliance with Chapter I, Part 16 of the New York State Sanitary Code. Key areas of
concern were reducing patient exposure, instructing operators in proper methods of radiation safety, and insuring that the
X-ray facility was properly shielded to protect the operators and the geperal public.

o . Performed radiological Meys and soil sampling for suspected radiological contamination at the Love Canal area (Niagara

Falls, NY) for the New York State Department of Health. Assisted DOE/Oak Rilge personnel in extensive sampling of
areas found to be above area background levels.

©  As on-site Radiation Safety Officer for NYSDOH during the remedial construction operations at Love Canal created and
implemented routine and emergency radiological bealth and safety plans.

o  Post-Doctoral Fellow - (1980-1982) University of Rochester, Radiation Biology and Biophysics Department. Research

included biological effects of electric fields and ultrasound on various plant and animal systems. Work resulted in five
publisbed articles.

M.IW. Corporation, Inc. EXHIBIT __ ™~ 5
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©  Graduate Copsuktant - (1978) to Nuclear Research Development Corporation, Grand Island, N.Y. Completed a report on
the radiological consequences of buman ingestion of americium-241 coated gold foils produced by the NRD Corporation
for use in domestic fire alarm systems. Report submitted to the NRC.

©  Reactor Operator - (1976-1978) Nuclear Science and Technology Facility (SUNY at Buffalo). Lwensed by the NRC to
operate the 2 megawatt pool-type research reactor.

o  Graduate Teaching Assistant - (1974-1978) Taught graduate courses at SUNY at Buffalo, in radiation science, radiation
biology, isotope tracer techniques, and basic biology. General topics included theoretical and practical aspects of radiation
detection, safe handling and disposal of radioisotopes, surveys, shielding design, calibration of a 250-kVcp therapy X-ray
unit and an 18,000-curie cobalt-60 irradiator, and neutron activation analysis at the campus reactor facility.

EDUCATION

PhL.D. (1981), Radiation Biology, State University of New York at Buffalo
M.S. (1977), Interdisciplinary Natural Sciences, Roswell Park Memorial Institute (SUNY at Buffalo)
B.S. (1974), Biology, State University of New York at Buffalo

B.A. (1974), Portuguese, Special Majors Program, State University of New York, Buffalo

ABHP CONTINUING EDUCATION AND PROFESSIONAL ENRICHMENT COURS'I';.S ATTENDED

Xsar
1994

1993

1992

Course Title.

Radiation Protection Standards

Design and Conduct of Bioassay Programs

Low-Level Radioactive Waste Management;
Post, Present and Future

Operational Quality Assurance for Radioassay Laboratories

Fundamentals of Industrial Hygiene

Implementation of the Revised 10 CFR Part 20

Naturally Occurring Radioactive Material:
Regulation, Disposal and Health Physics

Everything But the Counting Statistics:
Measurement Errors and Pitfalls in
Radiological Measurements

Atmospheric Transport

~ Space Radiation Monitoring: Concerns for

1990

1989

Space Station Freedom and the Space
Exploration Initiative (SEI) .
The Application and Testing of Environmenta]
Maodels for Radiological Assessments
Regulatory Guide 8.25, ®Air Sampling in the Workplace*
Transportation Regulatory Update
Decommissioning and Exemptions from Regulatory
Coatrol - Status and lmplemeatation of Current
NRC Policy Statement and Guidance
Fundamentals and Application of ICRP-26 and ICRP-30
Fundamentals of Lasers and Their Safe Use

M.J.W. Corporation, Inc.
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ABHP CONTINUING EDUCATION COURSES (Continued)
Year Course Title _ CECs

1987 Practical Aspects of Calibration Procedures for 1
Airborne Radioactivity Monitors
Interpretation of Bioassay Measurements 1
A Review of Basic and Current Transportation Regulations 1
Properties of the Electromagnetic Cascade: A Tutorial
Utilizing High Resolution 3D Graphics
1986 Radon Measurement Metbods
A Monte Carlo Primer for HPs
Health Physics Measurement Quality Assurance
What Every HP Sbould Know About Radiation and Pregnancy
Radiation Dosimetry and Protection in Diagnostic Radiology

—

[ I N S )

PROFESSIONAL AFFILIATIONS

Plenary Member, Health Physics Society;

Associate Member, Radiation Research Society;

Associate Member, Sigma Xi Scientific Research Society;

Member, Western and Greater New York Health Physics Society Chapters;
Member, Health Physics Society Power Reactor Section;

Member, Health Physics Society Environmental Section;

President Western New York Chapter HPS (1988).

REGISTRATIONS

Certified Health Physicist: American Board of Health Physics, 1985, Recertified 1989, 1993;
" Certified Radiation Equipment Safety Officer, New York, 1977;

National Registry of Radiation Protection Technologists, 1984.

PUBLICATIONS

Greenburg, G. and D. A. Dooley, (1976) Americium Foil Integrity Tests, performed under contract for the Nuclear Radiation
Development Corporation, Grand Island, New York, for submission to the Nuclear Regulatory Commission.

Dooley, D. A., Roswell Park Memorial Institute - SUNYAB, (1975) “The Effects of Temperature on the Rate of
Decomposition of Technetium-99m Stannous Ethane-1-Hydroxy-1, 1-Dipbosphonate (Osteoscan®)® (Master's Project, D. M.
Blau, Advisor).

Dooley, D. A. and A. K. Bruce, SUNYAB, (1978) “Response of Respiratory Components in X-irradiated Micrococous

mdiodurans.® (Presented at the 26th Annual Meeting of the Radiation Research Society, Toronto, Canada, May 10-14, 1978)
Abstract appears in Radiation Research, 74:575.
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Ph.D. Thesis: "Response of Respiratory Components in X-irradiated Micrococeus radiodurans.® Ph.D. Dissertation advisor:
Dr. Alan K. Bruce, Department of Environmental and Organismal Biology, SUNYAR, Amherst, New York (716) 636-2718.

Dooley, D. A. and A. K. Bruce, SUNYARB, (1980) “Iron Metabolism in X-irradiated Micrococcus radijodurans.® (Presented at
the 28th Anmua! Meeting of the Radiation Research Society, New Osleans, LA, June 1-5, 1980). Abstract appears in Radiation
Research 83:384.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1981) “Production of Thymine Base Damage in Ultrasound Exposed EMT6
Mouse Mumna.ry Sarcoma Cells.” J. Acoust. Soc. Am. Supplcment 1, Vol §9, 1981.

Dooley, D. A., P. G. Sacks, M. W. Miller, E. L., Carstensen and S. Lam, (1981) *Yields of Focused Ultrasound-induced
Chromosomal Anomalies in Plant Root Meristem Cells.” Submitted to Ultrasound Med. Biol.

Dooley, D. A., §. Z. Child, E. L. Carstensen and M. W. Miller, (1983) "IheEﬁectsofCommuousWavemdPulsul
Ultrasound on Rm Thymocytes In Yitro.” Ultrascund Med. Biol. 9, 379-384.

Robertson, D., D. A. Dooley, P. Economou and M. W, Miller, (1981) *Analysis of Some Growth Parameters of Pea Roots
Exposed in 60 Hz Electric Fields.” Submitted to Environmental and Experimental Botany.

Dooley, D. A., "Effects of Ultrasoun! on DNA.® Molecular Genetics, Chromosomes and Cells, Seminar Series, November
14, 1980, University of Rochester, New York.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1981) “Production of Thymine Base Damage in Ultrasound Exposed EMT6
Mouse Mammary Sarcoma Cells.® Radiation Research £§7:473. Abstract only.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1984) 'Px;oduction of Thymine Base Damage in Ultrasourd Exposed EMT6
Mouse Mammary Sarcoma Cells.” Radiation Research 97: 71-86.

Miller, M. W,, D. A. Dooley, C. Cox and E. L. Carstensen, (1983) "On the Mechanism of 60 Hz Electric Field Induced
Effects in Pisum sativum L Roots: Vertical Field Exposures.” Radiation Environmental Biophysics, 22:293-302.

Brulfert, A., M. W. Miller, D. Robertson, D. A. Dooley and P. Economou, "A Cytohistological Analysis of Roots Whose
Growth Is Affected by a 60-Hz Electric Field,” Bioelectromagnetics, Vol. 6, 283-291, 1985.

Dooley, D. A. and P. Burn, (1985) “Environmental Evaluation for the Liquid Waste Treatiment System,” WVDP-049.

Dooley, D. A. and P. Burn (1985) *West Valley Demonstration Project Safety Analysis Report, Volume IV, Liquid Waste
Treatment System.*®

Englert, J. P. and D. A. Dooley, (1985), "Safety Analysis for Transfer and Storage of Boxed Vssels and Jumpers Removed
from the Chemical Process Cell, Revision 4.

Dooley, D. A., R. R. Blickwadehl and R. A. Bell, (1986) °*Safety Analysis for Low-Level Class A Radioactive Waste
Handling and Disposal Operations.*

Dooley, D. A., R. R. Blickwedeh] and R. A. Bell, (1986) *Safety Analysis for Low-Level Class B and Class C Radioactive
Waste Handling and Disposal Operations for the Radwaste Treatment Drum Cell.

Peterson, J. M., D. A. Dooley and P. M. Petrone, (1986) “Safety Analysis for the Cement Solidification System, Revision 1.
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Dooley, D. A., (1987) “Environmeatal Evaluation for Extended Storage of Chs§ A Radioactive Waste,"” WVDP—OGG.

Slawson, J., L. Henry and D. A. Dooley, *A Comperison of Past and Present Operational Health Physics Challenges Presented
by Repair Outagx at & University Research Reactor,® preseated at the 36th Annusal Meeting of the Health Physics Society, July
24, 1991.

Scalsky, E. D. and D. A. Dooley, "Audit Studies Report,” prepared for Cintichem, Inc. for submission to New York State
Department of Environmental Canservation, September 1991.

Dooley, D. A. and E. D. Scalsky, *Airborne Emission Evaluation,” prepared for Cinticbem, Inc. for submission to New York
State Department of Environmeatal Conservation, September 1991.

Dooley, D. A. and J. V. Wierowski, "Final Report for the Town of Tonawanda Project 1918: Decontamination of Sewerlines
and Manholes,* dated April 22, 1992.

Dooley, D. A. and J. V. Wierowski, *Final Report for the Pnp;mion Packaging and Shipment of Low-Level Radioactive
Wastes Geaerated by Project 1918 and Previous Tonawanda Wastewater Treatment Plant Decontamination Activities, dated
April 30, 1992.

Dooley, D. A., NORM Regulations Report, for TAM Ceramics, Inc., dated December 6, 1993.

PRESENTATIONS

Miller, M. W_, E. L. Carstensen, D. Robertson, D. A. Dooley and A. Brayman. 60 Hentz Electric Field Parameters
Associated with the Perturbation of a Eukaryotic Cell System. Department of Energy Annual Contractors Review, November
-15-17, 1982, Denver, CO.

Dooley, D. A., *Development of an ALARA Program at 8 BWR," paper presented at the Brookhaven Laboratory-sponsored
ALARA Symposium, February 1984.

Dooley, D. A., Determination of Site Specific Ingestion Pathways and Dosimetric Consequences for the West Valley
Demonstration Project, Presented to the Western New York Chapter of the Health Physics Society, January 9, 1987.

Dooley, D. A., Evaluation of In Viiro Analyﬁc Results at the West Valley Demonstration Project with Respect to DOE Order
5480.11 Compliance, Presented at the 34th Annual HPS Meeting, Albuquerque, New Mexico, June 1989.

Dooley, D. A., J. C. Cwynar, C. W. McVay and C. J. Roberts,"Comparison of Off-Site Radiation Dose Predictions at West
Valley Based Upon Assumed and Measured Performance of the New Liquid Waste Treatment System, Presented by C. J.
- Roberts, at the 34th Annual HPS Meeting, Albuquerque, New Mexico, June 1989

Docley, D. A., Radiological Pathway Analysis for a Proposed Coastal Water Effluent from a Central Florida Water
Improvement Project, Presented to the Western New York HPS, March 23, 1990,

Dooley, D. A., Decontamination of an Am-24]1 Contaminated Municipal Service Line, presented at the Health Physics Society
Mid-year Meeting, Albany, New York, February 15, 1994,
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JAMES P. GRIFFIN, CHP .

Senior Health Physicist
MIW Corporation Inc.

EXPERIENCE

MJW Corporation Inc., 1995 - Present
Semior Health Physici

- As Senior Health Physicist of a privately held radiological consulting corporation, main duties include the evaluation of

dose resulting from the intake of radioactive material. Included is the identification of acceptable jn vivo and jn vitro
radiobioassay facilities, development of appropriate bioassay programs, evaluation of bioassay data, intake projection,
and dose assessment. Other duties include providing radiological expertise to a variety of private, industrial and
government clients.

West Valley Nuclear Services Inc., 1990 - 1995

senior Health Phusici

Employed by West Valley Nuclear Services as the Senior Health Physicist in the West Valiey Demonstration
Project (WVDP) Dosimetry Program. The internal dosimetry duties of this position included development and
oversight of the i vivo and in vitro bioassay programs, performance of internal dose assessment, records
management and dose reporting. Accomplishmcn.s in this area included, creation of the WVDP Internal
Dosimetry Technical Basis Document, revision of the WVDP Internal Dosimetry Program Manual and
development/implementation of the current i vivo and g vitro program.

The WVDP utilizes contracted laboratories for the analysis of jn vitro bioassay samples. Administering this
program [ was required to develop the technical requirements for these contracts of perform all phases of the
competency evaluation process. This included conducting 18 technical capabxhty audits and technical
assessment surveys of vendar laboratonies.

Served as Technical Lead for the West Valley Demonstration Project Dosimetry Program. Responsibilities
were expanded to include oversight of the External Dosimetry Program and operation of the Panasonic
Thermolurninescent Dosimetry System. Major Accomplishments included revision of the External Dosimetry
Technical Basis Document and Quality Assurance Plans. Further accomplishments included successful
reaccreditation of the external dosimetry program under the Dept. of Energy Laboratory Accreditation Program
(DOELAP).

University of Buffalo - Nuclear Science and Technology Facility, 1982 - 1990

Senior Health Physici

Served eight years as the Senior Health Physicist for the Nuclear Science and Technology Facility at the
University of Buffalo. In this capacity I was responsible for all aspects of the health physics program fora 2
MW materials testing reactor. This included the development and administration of the dosimetry program and
operation of the radioanalytical laboratory.

EXHIBIT o)
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Harbor/UCLA Medical Center, 1980 - 1982
Radiation Safery Consul
] Served as the Radiation Safety Consultant for the Harbor/UCLA Medical Center in Torrance, California.

Responsibilities of this position included all aspects of the Health Physics program supporting & large clinical
and medical research facility. Accomplishments included development and sdministration of both the external

EDUCATION

B.A_, Radiation Biology, State Un.ivcrsity of New York at Buffalo, Buffalo New York
Graduate Studies, Physical Sciences, Saint Bonaventure University, Olean, NY
CONTINUING EDUCATION IN INTERNAL AND EXTERNAL DOSIMETRY

Internal Dose Assessment by Dr. John Poston; May 1991 A one week graduate level course in the performance of
internal dose assessment

Workshop on Code for Internal Dosimetry by Dr. Darrell Fisher, March 1992 A one week technical work shop,
conducted by the authors of the code, on the use of the Code for Internal Dosimetry (CINDY).

Participated in the Following Technical Conferences:

° 38th Annual Conference on Bioassay, Analytical, and Environmental Radiochemistry
© 3%9th Annual Conference on Bioassay, Analytical, and Environmental Radiochemistry
© 40th Annual Conference on Bioassay, Analytical, and Environmental Radiochemistry

° U.S. Department of Energy Intercalibration Committee, Lung Counting Workshops at Lawrence Livermore
Laboratory

° 35th Annual Meeting of the Health Physics Society
o 36th Annual Meeting of the Heaith Physics Society
° 37th Annual Meeting of the Health Physics Society

o USDOE 3rd Annual Conference on Bioassay and Radiochemistry

EXHIBIT _ >
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PROFESSIONAL AFFILIATIONS

HPS/ANSI N13.39 Working Group, Member of the committee charged with the development of the ANS] Standard
for Internal Dosimetry Programs. The intent of this standard is to define the elements required for an internal dosimetry
program and to general program guidance supporting the other ANSI standards relating to internal dosimetry.

US. Department of Energy, DOELAP Assessor, Selected to serve as one of 12 individuals to perform on-site
assessments supporting the internal dosimetry U. S. Department of Energy Laboratory Accreditation Program.

- The New York and New Jt;ney Hazardous Material Worker Training Center; Advisory Board Member,
American Health Physic Society; Plenary Member

American Academy of Health Physics; Member

American Nuclear Society; Member |

Western New York Region, Health Physics Socicty, Member

REGISTRATIONS

Certified Health Physicist: Certified by the American Board of Health Physics in the comprehensive practice of Health
Physics, 1992

ASME NQA-1 Lead Auditor: Qualified Lead Auditor having performed over 15 validation audits and capability
assessments of radiobioassay Jaboratories, 1991, Requalified 1995;
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DISCLAIMER

This report is only preliminary in nature and represents the analysis of the bioassay dated
from bioassay (urine and fecal) samples collected since the time of the incident in late June
of 1995 through August 1995. Additional samples are currently being collected and analyzed

unti] such time that they no longer yield useful data. At such time, MJW will issue a final
report which accounts for all outstanding data.
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Preliminary Report on the Dose to Dr. Maryann Wenli Ma
Due to the Ingestion of Phosphorus-32

1.0 PURPOSE

This report contains the preliminary assessment of the internal dose to Dr. Maryann Wenli
Ma resulting from the ingestion of phosphorus-32 on or about June 28, 1995. At the time of
the intake Dr. Ma was approximately 17 weeks pregnant. Additionally, a preliminary
estimate and a discussion of the involved fetal dose is presented.

2.0 SCOPE

The preliminary intake projections and associated dose assessments in this report are based
on excreta samples collected between June 29, 1995 and August 23, 1995. All data utilized
results from radioanalysis performed by TMA/Norcal Laboratory, Richmond, California.
Further excreta is being collected and analyzed. Sample collection and analysis will continue
until the activity level of the samples no longer yields useful results. A final report and dose
prediction will be completed upon the receipt and evaluation of that data.

3.0 INTAKE PROJECTION AND DOSE ESTIMATE

This intake projection is based on a radiological evaluation of excreta collected during the
time period from June 29, 1995 through August 23, 1995. Upon review of documents
collected and National Institute of Health radiological records (Reference 1), this intake is
assumed to be an oral ingestion of inorganic phosphorus-32 occurring on June 28, 1995.
Since the precise time of intake is unknown, a time of 12:00 is assumed. The ICRP 30
Model (Reference 2) for inorganic phosphorus ingestion was used for this intake projection.
The computer models CINDY (Code for INternal DosimetrY'; Battelle Memorial Institute)
and INDOSE (Skrable Enterprises, INC.) were utilized in the evaluation of this exposure.
Data evaluated included the analytical results of 14 urine and 3 fecal samples. All analyses
utilized in this internal dose assessment were performed at TMA/NORCAL in Richmond,
California. (Excreta sample analysis is further discussed in Section 6.0 of this report.) All
data resulting from the analysis of urine collected on June 29 and 30, has been excluded
from this evaluation for the reasons outlined in Section 5.0 of this report. Excreta samples
continue to be collected and analyzed. A final dose assessment report will be issued when
the results of these analyses have been received and evaluated. Evaluation of the analytical
results received to date establish a preliminary estimate of an intake of 1000 uCi of P-32 by
. the ingestion pathway. This preliminary intake estimate corresponds to a Committed
Effective Dose Equivalent (CEDE) of 9.2 rem. The associated fetal dose is projected and
discussed in Section 4.0 of this report.
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4.0 FETAL DOSE ESTIMATE

The published guidance concerning the determination of fetal dose is contained in the
U.S.N.R.C. Regulatory Guide 8.36, "Radiation dose to the embryo/fetus® July, 1992. This
document acknowledges that the calculation of prenatal exposure for internal radionuclides
presents many difficulties such as the lack of quantitative data concerning prenatal nuclide
concentrations and mobility of various material across the placental barrier. This Regulatory
Guide establishes fetal dose per uCi of maternal intake. These values were based on the
assumption that the dose to the fetus is equal to the dose to the mother’s uterus. This
assumes no radioactive material crosses the placenta, or incorporates in the soft and skeletal
tissues of the fetus. There is currently insufficient data to determine the degree that
inorganic phosphorus is mpable of crossing the placental barrier. Clearly, if a radionuclide
is transplacental, the fetus is at risk of receiving significantly more exposure than that dose
delivered to the mother’s uterus.

Regulatory Guide 8.36 (Reference 3) establishes the estimation of fetal dose as 3.03E-3
rem/pCi of maternal intake. However, not clearly explained in Reference 1, the NIH fetal
dose assessment appears to apply a fetal dose factor of 6.40E-3 rem/uCi of maternal intake,
based on personal communication concerning a draft NUREG document. Using the value of
6.40E-03 rem/uCi the revised fetal dose based on the preliminary maternal intake estimate of
1000 uCi is 6.4 rem. The dose is 3 rem when based on the original Reg. Guide value. The
lack of biokinetic data pertammg to phosphorus in the expectant mother however, results in a
high degree of uncertainty in fetal dose projections.

It should be noted for comparison that the recommendations of the International Commission
on Radiation Protection (ICRP) and NCRP which have been adopted in federal regulations by
the NRC and DOE establish a fetal exposure limit of 0.5 rem over the entire gestation period
which establishes a definable margin of safety with regard to fetal development. The
estimated fetal dose in this case is a factor of 6 to 12 above this recommended limit and may
likely be higher based on whether P-32 has the ability to cross the placental barrier. In :
addition, the level of fetal development at the time of the ingestion may also render the fetal
dose estimate unreliably Jow. '

5.0 INADEQUACY OF NIH CALCULATION OF INTERNAL DOSE

The National Institute of Health internal dose evaluation reported an effective dose equivalent |
of 4.17 rem (Reference 1). This is substantially less than the dose projection presented in
this report of 9.2 rem. The issues discussed in the remainder of this section serve to explain

this discrepancy.
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5.1  Use of Early Bioassay Data

The dose estimate performed by the NIH included data obtained from the radioanalysis of
urine excreted during the two days immediately following the intake. These data points were
excluded from consideration for the purpose of this dose evaluation. The results from the
analysis of these samples were considered unreliable for the following reasons: '

° The urine samples collected during the first two days following the intake were
collected as spot samples. Rather than collecting the entire urinary excretion
compartment over a 24 hour period, a series of samples were collected at each
voiding. This sampling program did not ensure collection of the entire integral
excretion over the required 24 hour period. As a result, the value of this early data is
significantly diminished.

L Review of the associated documentation indicate that large volumes of fluid were
administered in an attempt to hasten elimination of the radioactive phosphorus. The
apparent impact of this treatment is evaluated in Section 7.0 of this report. However,
it must be noted that this greatly increased the urinary output during this time period.
When a true 24 hour urine collection is not obtained, correction for the concentration
measurement is required to account for this dilution. It appears that NIH did not
properly perform this correction based on our review of Reference 1. This correction
could have been accomplished through the measurement of specific gravity (S5.G.) of
the sample and comparing that to the average S.G. of urine which is 1.024 g/ml. '
Another method of correction involves the ratio of expected creatinine content verses
the measured creatinine content in the urine (Reference 4). Since neither
measurement was performed, the relationship between the measured radioactive
concentration of these samples can not be related to the total 24 hour excretion.

® Generally, data from excreta collected close in time to the intake is of less value for
the determination of internal dose (Reference 4). In part, this is due to the greater
variability of the rate of excretion of radioactive material over the collection period of
the sample. In other words, the difference in excretion rate from the beginning to the
end of a 24 hour sample collected the day following an intake is much greater than
that occurring during a 24 hour collection 30 days post intake. This increase in
excretion variation substantially increases the error associated with the internal dose
evaluation.

5.2 Duration of Excreta Sample Collection

The dose estimate in this report is based on the analysis of excretion collected over a
significantly longer period of time than was the dose evaluation conducted by the NIH. This
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allows for a more accurate determination of the actual excretion pattern occurring. The NIH
dose evaluation was based solely on samples collected during the first month following the
intake. However, urinary excretion patterns appear to deviate significantly from the norm
and the NIH sampling program failed to compensate for this deviation in that complete 24
hour urine samples were not collected. Therefore, this represents a large potential for error
to be introduced into the dose assessment. The preliminary dose evaluation in this report is
based on the analysis of samples collected over a period from July 1 to August 23, 1995.
The reason this estimate is still considered preliminary is that jn vitro bioassay sampling
should continue until no further useful information can be obtained from additional sampling.
Sampling and analysis are continuing in this case and a final dose assessment will be
performed upon the evaluation of pending analytical data.

5.3 Use of Fecal Analysis

The dose estimate performed by the NIH relied entirely on analysis of urine samples and was
not confirmed through the analysis of fecal samples. The ICRP 30 model for inorganic
phosphorus excretion predicts that 20% of ingested phosphorus will be excreted through the
feces. The dose evaluation presented in this report used fecal samples collected over a three
day period to confirm the intake assessment. A close agreement was observed with the urine
data indicating a 1,100 uCi intake and the fecal data indicating a 1,000 uCi intake. NIH’s
failure to collect fecal samples precluded their identifying the discrepancy in dose estimation.

5.4  Mathematical Modeling of the Data

The NIH dose assessment evaluated the data using two mathematical models, the unweighted
least squares fit (ULSF) method as outlined in NUREG/CR-4884 (Reference 5) and the
weighted least squares fit (WLSF) method identified by Skrable et. al. (Reference 6). The
later represents the method used by NIH to assign their final dose in this case. The weighted
least squares fit method provides a simple methodology in which the sum of the
measurements is equal to the sum of the expectation values. Although this method is
acceptable when the actual excretion closely follows the anticipated model it can lead to a
gross underestimation of the true error when the actual excretion varies from the model
prediction (Reference 7). NIH did not use the most appropriate mathematical fit for the data.

The dose assessment presented in this report evaluated three mathematical models relative to
the fit of the data, the Ratio of the Means (ROM), the Average of the Slopes (AOS) and the
Un-weighted Least Squares Fit (ULSF). A determination of the mathematical fit of each data
point was conducted for each of the three methods. This was accomplished by dividing the
measured values by the value predicted by the model evaluated. The closer the result is to
1.0, the better the model fits the data. This method identified that the average of the slopes
as the mathematical model that most closely fits the measured values. The average results
for the ROM, AOS and ULSF methods were 1.56, 1.00, and 2.10, respectively. This data
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is graphically represented in Attachment A.

6.0 EFFECTIVENESS OF MEDICAL INTERVENTION

From the review of Reference 1 and several news articles (References 9-11), it is understood
that medical intervention was attempted following the detection of this intake.! It also is
believed that these attempts were limited to the administration of large volumes of fluid in an
attempt to accelerate the elimination of the radioactive phosphorus from Dr. Ma. Subsequent
urinary collection reflects such attempts in that extraordinarily large renal output was
observed over the days subsequent to the intake. The best evaluation of these dilute samples
indicates that no discernable enhancement of phosphorus-32 elimination was evident. It is
apparent from the urine data that the hydration therapy did not serve to accelerate the
removal of P-32 from Dr. Ma’s body. Therefore, this technique was ineffective in reducing

 the dose from the intake.

The National Council on Radiation Protection and Measurements (NCRP) Report 65
(Reference 12) details a case history of an accidental over administration of phosphorus-32 in .
which treatment was not begun until the 9th day following the incident. Intervention
included large doses of phosphate by mouth daily as the buffered sodium salt, calcium given
intravenously daily and 200 units of parathyroid extract I.M. every 6 hours. This treatment
was continued over an 18 day period, and though started late, accomplished an estimated
38% reduction of radiation dose to the bone marrow. NCRP Report 65 (Reference 12) also
presents recommendations for treatment of non-radioactive phosphorus ingestion to be
considered in the treatment of accidental phosphorus-32 ingestion. Treatments recommended
include gastric lavage with potassium permanganate or 3% hydrogen peroxide, Copper
sulfate in a glass of water, or Mineral Oil to hasten elimination. Aluminum hydroxide gel or
aluminum phosphate gel are also recommended to help prevent G.I. absorption.

As stated above, it does not appear from the data nor does the written record suggest that
any of the above interventions were employed in the case of Dr. Ma’s ingestion other than
the forcing of fluids.

7.0 RADIOANALYSIS OF EXCRETA DATA

All data used for dosimetric evaluation in this report resulted from analyses performed at
TMA/NORCAL in Richmond, California. This included eleven urine samples which were
collected by the NIH and selected for reanalysis. This reanalysis was deemed necessary
since evidence was not provided by NIH demonstrating that the original analyses had been

' That Dr. Ma received bydration therapy can only be deduced from Reference 1 in that daily urinary output exceeded the
typical value by more than & factor of six over an 8 hour sample period.
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conducted by a qualified bioassay laboratory practicing to the standard of care as established
in draft ANSI N13.30 Standard (Reference 7) and operating under an acceptable quality
assurance program. The absence of such assurances raised concemns as to the ability to
validate the NIH bioassay analyses at a future date. The following lists some of the essential
program elements that a laboratory must implement to ensure that data generated is accurate
and defensible:

o Analyses must be performed in accordance with approved written procedures specific
to the radioisotope and matrix of interest (i.e. P-32 in a urine matrix). Additionally,
these procedures must be controlled documents. :

o Procedures must allow for the separation of the analyte of interest from any
mterfermg nuclide. (e.g., K-40 would interfere with the direct measurement of P- 32
in urine.)

o Training must be conducted and documented for all technicians performing each phase
of each analysis. This training must include initial qualification and annual
requalification.

o All devices used to measure and weigh samples and reagents must be currently
calibrated in the range in which they are used.

0 All reagents utilized must be verified as acceptable under the quality program prior to
~use. Reagents must also be l2beled with the appropriate expiration date.

o When appropriate, tracers must be used to accurately determine chemical yields.

o Adequate quality control samples must be analyzed with each set of samples to
demonstrate the ANSI N13.30 performance reqmrements for precision have been met
for that analysis.

o Adequate quality control samples must be'ana]yzed with each set of samples to
demonstrate the ANSI N13.30 performance requirements for bias have been met for
that analysis.

o A program for the analysis of blind spikes, splits, and blanks must be implemented to
ensure the quality of analytical results.

0 All standards and standard solutions used must be directly traceable to the N.L.S.T. or
an equivalent standards authority. :

o Counting instruments utilized for the analysis of radiobioassay samples must be
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calibrated for the analyte of interest in the geometry of interest.

o Instrument operability must be verified prior to the conduct of radiobioassay analyses
e.g., daily operability tests are performed and documented. Results of these
verifications should be analyzed for the presence of any trends.

o Documentation verifying and validating all computer codes and software used must be
maintained.

The above programmatic items must be in place to ensure that any degradation in bioassay
laboratory performance is recognized by the laboratory before adversely affected data would
be reported. To date we have not been presented with evidence to confirm that any or all of
the above controls were in place at NIH at the time of the sample analysis.

8.0 CONCLUSIONS

®  The preliminary report from the MIW Corporation Inc. indicates that Dr. Ma’s initial
intake of phosphorous-32 was 1,000 uCi (microcuries), which results in a dose of 9.2
rem. This intake is almost two times the recommended annual limit on intake (ALI)
for phosphorous-32 of 600 uCi for a non-pregnant occupationally exposed woman,
and over 16 times the recommended gestational ALI of 60 uCi (0.5 rem) for an
occupationally exposed pregnant woman.

] The dose to Dr. Ma’s fetus is estimated at 6.4 rem, or a factor of 12 above the
Nuclear Regulatory Commission’s established fetal exposure limit of 0.5 rem for the
entire gestation period.

] The medical intervention recommended by National Institutes of Health officials for
Dr. Ma following discovery of her contamination-appears to have had no effect in
decreasing her internal phosphorous-32 contamination in any way.

L In July of 1995, NIH reported that it had calculated Dr. Ma’s phosphorous-32 intake
to be 200 to 300 uCi. In August of 1995, NIH changed that assessment to 500-600
uCi. '
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_PETITION PURSUANT TO 10 CFR § 2.206 TO SUSPEND
OR REVOKE THE MATERIALS LICENSE OF THE NATIONAL
INSTITUTES OF HEALTH (NIH), LICENSE NO.
19-00296-10, AND TO TAKE OTHER APPROPRIATE

FORCEMEN ON AGAINST H
c ON_OF DAVID OLE .D.

I David A. Dooley, Ph.D., do solemnly swear:

1. I am a Senior Radiological Consultant and Certified
Health Physicist. I have specialized expertise in internal dose
assessment. I have been President of M.J.W. Corporation Inc.
since 1990, which provides radiological and health physics

services to the private and public sector. My background and

qualifications are set out fully in my curriculum vita, which is

attached and incorporated herein as Exhibit 1.

2. I was retained by counsel for Dr. Maryann Ma to assess
the internal dose to Dr. Maryann Wenli Ma and her fetus resulting
from the ingestion of phosphorous-32 on or about June 28, 1995.
My findings are set out in detail‘in a report I and my staff
prepared entitled Preliminary Report on the Dose to Maryann Wenli
Ma Due to the Ingestion of Phosphorous-32. This report is
attached and incorporated herein as Exhibit 2.

3. At my direction, counsel for petitioners arranged to
have radioanalysis of excreta samples that were collected from
Dr. Ma during the period of June 29, 1995 thréugh August 23,
1995, analyzed by TMA/Norcal Laboratory in Richmond, California.
Eieven of those samples were originally collected by the
Radiation Safety Branch ("RSB") of NIH and/or Holy Cross

Hospital.
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4. TMA/Norcal Laboratory is éonsidered one of the best
radioanalytical laboratories in the world. The lab is a
qualified bioassay laboratory practicing to the standard of care
established in the draft ANSI N13.30 standard. ANSI N13.30
establishes performance criteria for the conduct of in-vitro and
in-vivo radiobioassay analysis. Although it has been a draft
standard since 1989, it has been accepted by the internal
dosimetry community as a guideline document prescribing the
minimum standard of care in the performance of such analyses.!'
NIH does not adhere to this standard. Further, TMA/Norcal
Laboratory operates under an acceptable quality assurance
program.

5. Using the ICRP 30 model for inorganic phosphorous
ingestion, I concluded that the analytic results measured by
TMA/Norcal established a preliminary estimate of an intake of
1000 uCi of P-32 by the ingestion pathway. This preliminary
intake estimate corresponds to a Committed Effective Dose
Equivalent (CEDE) of 9.2 rem. This dose is more than double what
NIH calculated for this incident, and is more than 4.2 rem in
excess of federal regulatory limits for annual intake by a non-
pregnant woman. See 10 CFR § 20.1201(a) (1) (I) (an annual limit
which is the total effective dose equivalent being equal to 5

rems). It is more than 8.7 rem in excess of (or 18 times higher

This is the only instance where an “N” series ANSI standard
has been published for use as a draft.

2
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than) federal regulatory limits for the annual intaké of a
declared pregnant woman.

6. I further concluded that Dr. Ma’s fetus received a dose
of between 3 rem and 6.4 rem, which is 6 to 12 times greater than
the federal regulatory limit for a fetus. This estimate may not
take into account the very real possibility that the phosphorous
is capable of crossing the placental barrier. Clearly, if a
radionuclide is transplacental, the fetus is at risk of receiving
significantly more exposure than the dose delivered to the
mother’s uterus.

7. 1 have reviewed the analysis of Dr. Ma’s dose prepared
by NIH and TMA/Norcal. For the reasons discussed in my
Preliminary Report and as described below, it is my expert
opinion that these analyses significantly underestimate Dr. Ma’s
exposure.

8. Following the detection of Dr. Ma’s contamination, RSB
took and received from Holy Cross Hospital a total of twenty-five
samples, spanning the period of June 29, 1995 through July 27,
1995. At the NRC’s request, NIH sent the Oak Ridge Institute for
Science and Education ("ORISE") four of the first fifteen
specimens taken on June 29 and 30, 1995, for the purported
purpose of confirming the isotopic analyses performed by the RSB.
ORISE was also-asked to confirm the isotopic analyses performed
by the RSB with respect to three urine sampiesuand one blood
sample. The majority of the samples analyzed were not collected

over a full 24 hour period.

 EXHBIT S
PAGE_| 2/ orlpences)



9. By letter dated July 5, 1995, ORISE estimated Dr. Ma’s
intake at 265 uCi. Like NIH, ORISE failed to base its analysis
on the actual volume Dr. Ma excreted over time, which is critical
for model interpretation.

10. By Memorandum from S. Googins to R. Zoon (Aug. 29,
1995), NIH set out its "final assessment" of Dr. Ma’s intake: It
concluded that Dr. Ma’s individual effective dose equivalent was
4.17 rem and that the fetus’ dose equivaleﬁt was 3.2 rem. NIH
assigned Dr. Ma an intake of 500 uCi.

11. It is my expert opinion that NIH failed to take
sufficient samples from Dr. Ma to accurately calculate her dose.
First, immediately following detection of Dr. Ma’s contamination,
NIH should have taken a full 24 hour sample and continued such
sample collection in a consistent and routine basis until such
time that sufficient data was gathered to accurately access her
dose. It failed to do so. Second, NIH should have continued
sample collection and analysis until the activity level of the
samples no longer yielded useful results. Without such samples,
there is no way that the analytical resultstcan be accurately
related to the predictive model which is.based on this critical
compartment sampling to derive the dose. NIH should also have
taken fecal samples. Since the model predicts that 20% of the
activity of an internal intake of P-32 should be in fecal matter,
and since hydration therapy was used which had a profound effect
on the urinary excretion volume, collection of fecal samples were

imperative to observe the overall (i.e., 100% of ) excretion
‘
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pattern and to look at the entire P-32 output from all
compartments. This is especially critical since the fecal
component would not suffer the dilution'effects seen in the urine
due to the hydration therapy. Further, the fecal P-32 content
would have either benchmarked or thrown the urine results into
question based upon the results. Regardless, this lack of proper
sample collection by NIH casts significant suspicion on éll
samples and their subsequent anﬁl?ses.

12. As indicated in my report, the medical intervention
provided by NIH appeared to be ineffective. It also appears from
the medical records and other NIH documents that the sole efforts
made were to administer a large volume of fluid in an attempt to
accelerate the elimination of the radioactive phosphorous from
Dr. Ma. However, analysis of subsequent urinary collection
reflects that such attempts were unsuccessful. There was no
discernable enhancement of phosphorus-32 elimination.

13. Accbrdingly, it is my expert opinion that a statement
reported in The Washington Post that "hydration therapy
significantly reduced the [radioactive) aétivity'in the urine"
is both false and misleading. 'I have also read statements issued
by NIH suggesting that Dr. Ma’s contamination will not have any
long-tern medical effects for her or her fetus. It is my expert
opinion that this statement cannot be substantiated. The NRC
specifically recognizes the serious risks to the fetus of
exposure in excess of 0.5 rem especially for dose received in the

first and early second trimesters. Moreover, Dr. Ma and her
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fetus will suffer an increased risk of cancer. The increase in
risk will be commensurate with the doses calculated for Dr, Ma
and her fetus once all biocassay data has been analyzed. Based on
the present analysis, Dr. Ma's lifetime excess cancer risk has
increased by approximately 30% to 83% for a comnitted effective
doee egquivalent of 9.2 rem. The fetal risk is much more
uncertain. Based on NCRP report number 115, which statesg the
risk of excess cancer deaths in the first 10 years of life
following in utero x-ray exposure is in the range of 2 to 2.5 x

‘ per ren, the excess cancer risk for a fetal dose of 3 to 6.4
rem is 6 x 10™' to 1.6 x 10>, However, given that the fetal dose
is due to an internal exposure of P-32 and that the critical
organ for leukenria, i.e. the red bone marrow, is the major target
organ for P-32 dose, the excess cancer risk, esﬁécially for the
development Qf leukenia, may be an order of magnitude biqher than

that predicted from in utero x-ray exposure.

Clyfbd

David Arthur Dooley Ph.D.

Subscriggd and sworn‘z! before me,
this day of &b A ¢ 1995,

NUTAXY FURD, FuTS OF JEW {IE :
UNRD N ERZ : $@Z4/Uf?L
Notary Public : ’

My commission expires _ 07/03/%7
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DAVID ARTHUR DOOLEY

Senior Radiological Consultant/Certified Health Pbyslcxst
M.J.W. Corporation Inc.

EXPERIENCE EXHIBIT 1

M.J.W. CORPORATION INC., 1990 - Present
Presideat

As one of the principals of a privately held corporation, main duties include performing radiological work for the private sector
as well as government clients over a broad spectrum of disciplines which include radiological remediation sctivities, operational
health pbysics, remedial investigations, risk assessment, regulatory compliance, permitting and Liceasing work, reactor
decommissioning, power plant radiation protection and preperation of procedures and manuals required to support all of the
above areas. Experience has beean divided into the following seven categories.

L N 1T

[ ]

For the Atlantic Richfield Corporation (ARCO), provide radiological consulting support for all aspects of remediation
actions for a 10 CFR 20.304 low-level radioactive waste buria) facility. Major activities include interaction and response
to regulators (federal and state) and review of all documnentation to support remediation activities under NRC guidelines for
the Site Decommissioning Management Program (SDMP). Job initiated in 1992 and scbeduled for completion in 1996.

Provided complete radiological services including RSO and technical support for a Superfund project (under EPA consent
order) in Chicago, Illinois dealing with thorium contarnination under s downtown parking Jot. Responsibilities included
preparation of work plan, health and safety plan, quality assurance plan and procedures, radiation protection procedures,
performing overland gamma surveys and radiological suppost for subsurface sempling and cone pepetrometer tests of
boreholes. Additional scope will include preparstion of remedial options and costs, re.medul plan and performance of
remedial activities. Job initiated mid-1994 and to be completed in mid 1995.

Project manager for a major decontamination effort removing Americium-241 from a contaminated sanitary sewer system
including interconnecting manholes located in the Town of Tonawanda, New York. M.J.W. designed, built and operated
the pipe cleaning apparatus used in decontaminating the 2,200 feet of line and the radiological survey robot used for post
decontamination surveys. (1991)

For the Research Foundation of the State University of New York at Buffalo, prepared a report which evaluated a wide
range of management alternatives for the University's 2 MW research reactor ranging from various modes of continued
operation to complete facility decommissioning. (1993-1994)

w-Lev 1 jve W, vi

Analysis of regulatory compliance issues associated with DOE environmental restoration (EM-40) activities for Argonne
National Laboratory. Task also includes eompxlmon and interpretation of eavironmental restoration contaminant/waste
information. (1994-1996)

Prepared portions of the Occupational Radiation Protection Sections including dose estimates for facility operation for the
Cbem-Nuclear Systems, Inc. license application to the Illinois Department of Nuclear Safety for a Low-Level Radicactive
Waste Disposal Facility. (1990)

Over the last four years, provided expert radiological services to a New Jersey law firm fepreseming'n company where
significant quantities of radioactive material have been discovered on the property from the operations of a previous owner.
Positions developed for regulatory requirements (federal and state) and for proposed and actual D&D activities. (1990-
1994)

For Martin Marietta Epergy Systems, participated in a corporate environmeantal audit of the ORNL (X-10) facility at Oak
Ridge. Specific area of responsibility for the audit was the site radioactive waste operations. (1992)

"M.J.W. Corporation, Inc. EX;?U \5-
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Radiation P ion P Servi

o Scientific Ecology Group (SEG, Inc.) personnel performed dismantlement and packaging of warm cell facilities (located at
BMRC, Buffalo, New York) used for testing of irradiated metal test specimens under MIW's NYSDOL radioactive
materials license, with MIW having Radiation Safety Officer responsibilities for the work. (1994)

o From $/94 until 11/84 provided bealth physics mansgement and radiation protection ALARA specialist services to a local
Buffalo general contractor (Danforth, Inc.) for modification of existing plant facilities to support storage and retrieval of
vitrified high-leve] waste at the DOE's West Valley Demonstration Project.

©  Revised the Corporate Radiation Safety Manual for Hoffmann-LaRoche, Inc. to bring it into line with the requirements of
the new NRC regulations effective Jaouary 1994.

o  Project mansger for work involving creation of new and upgrade of existing West Valley Demonstration Project
nadiological procedures to address changes and requirements of the DOE Rndxolog:cal Control Manua! (DOE/EH-0256T)
issued June of 1992.

o  Provided health physics consulting services to Buffalo Mnerinls Research, Inc. for rephcemem of reactor pool liner for a
2 megawatt research and test reactor located in Buffalo, New York. (1992-1993)

©  Project manager for an internal dosimetry evaluation project performed at the West Valley Demonstration Project for West
Valley Nuclear Services, Co., a wholly-owned subsidiary of Westinghouse Electric Corporation. Several hundred
evaluations were performed for a wide range of isotopes including uranium and plutonium using the commercially
available dose assessment programs REMedy and INDOSE. (1991)

o  Provided bealth physics consulting services for a wide variety of projects to Materials Engineering Associates, Inc., the
parent company of Buffalo Materials Research. (1991-1992)

Resctor REMP Programs

o  For Nuclear Energy Consultants (NEC, Inc.) performed a comprehensive audit of the Davis-Besse Nuclear Power
Stations’ Radiological Environmental Monitoring Program including review of the Off-site Dose Calculation Manual
(ODCM) and all implementing procedures. Major focus was placed oa performance of Land Use Survey and supporting
calculations for ODCM requirements and how they interface into the site annual radiological reports. (1994)

o  Provide continuing radiation consulting services to Cintichem, Inc. management to support the Eohanced Eavironmental
Sampling Program and continuing genera! radiological issues under the NYSDEC Order oo Consent. (1990-1994)

©  Prepared report, inchuding extensive statistice] analysis of five years of enviroamental data to support the Eohanced
Environmental Sampling Program at the Cintichem, Inc. facility near Tuxedo, New York. This report will tie into the
final D&D criteria for the site reactor decommissioning expected to be complete in the 1994-1995 time frame. (1993-1994)

NORM

o  Project manager for preparation, submittal and operation of a New York State Department of Labor Radioactive Materials

Licease involving low-level naturally occurring uranium and thorium materials for a major industrial clieat, TAM
Ceramics, Inc. Since 1990 acted as radiological consultant to and Radiation Safety Officer for zirconia operations.

Completed a comprebensive review and compilation of Naturally Occurring Radioactive Material (NORM) regulations for
the S0 States for a major industrial clieat. Emphasis was placed on potential waste disposal issues. (1993)
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Radistion P ion P Audi

o

Team member of New York State Department of Environmental Conservation-approved 3 member group charged with
evaluation of radicactive airborne emissions and performing audit studies of site operations with emphasis on waste
disposal for a large radioisotope production facility, Cintichem Inc., located in Sterling Forest, New York. (1991-1992)

Performed the 1992 annual facility radiological audit for Cintichem, Inc. Audit areas consisted of the existing isotope
production and radioactive waste handling facility as well as the reactor decontamination and decommissioning work and
related waste processing operations.

Performed a Due Diligence Audit to assist a large foreign corporation in the purchase of a small radioactive waste
operation located and operated in Canada. (1993)

Performed 1993 Angual Facility Safety Appraisal for the West Valley Demonstration Project. Appraisal covered 10 major
areas of concern per DOE Order 5480.5.

Performed the 1992 Annual Facility Safety Review for the West Valley Demonstration project in accordance with DOE
Order 5480.5. The safety review covered eleven areas of concern including modifications having safety significance,
procedures, ususual occurrences and the condition of the physical facilities.

Project manager for an extensive programmatic radiation protection audit of Hoffmann-LaRoche, Inc. corporate
beadquarters ic Nuf.ley, New Jersey. (1992)

Performed an audit of the radiation protection deputmem ALARA program for the Davis Besse Nuclear Power Station
Jocated near Toledo, Ohio. (1992)

Radiation P o0 § M Shielding Calculati

Performed shiclding calculations for a variety of x-ray and radiation diagnostic facilities to be included in the major facility
upgrade for Roswell Park Cancer Institute, Buffalo, New York. Work was performed for NBRJ, the site architect, under
NYS Dormitory Authority auspices. (1994)

Provided the Dames & Moore eavironmental group at West Valley Demonstration Project with real time radon
measurement services to verify data previously obtained on radon concentrations in stack effluents. (1992)

Provided shielding calculation :upbon to Diversified Technologies, Inc. for a new fuel pool cleanup system at the West
Valley Demonstration Project. (1993)

Provided a comprehensive radiological survey of process equipment suspected to have been used to process uranium at
ANZON, Inc., Laredo Texas. (1992)

DAMES & MOORE, 1985 - 1990

. As Radiological Services Manager,

mponsibxhues were lo mrket coordmne review and approve all ndaologxcal work performed by the Buffalo office staff.
Efforts inchuded responding to requests for assistance from several other D&M offices and coordinating the work effort from
Buffalo or on-site as necessary. Several examples of completed projects are presented below:

Provided radiological consulting services to Allegheny International, Inc. relating to the clean-up of depleted uranjum
contamination at a former catalyst manufacturing facility and an uncontrolled industrial waste dump site near Cleveland,
OH. Services included review of reredial action contractors performance and site characterization.

EXHBIT &5
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o  Project manager on several radiological tasks (site characterization, licensing applications for NYSDOL and DEC,
radiation protection manual, radiological procedures for all aspects of the project and respoasibilities as site RSO) for a
coafidential client seeking to expand manufacturing operations which would create & need for radiation protection controls
io a previously noo-regulatory eavironment.

©  For the Sumitomo Machinery Corporation authored a NJDEP-approved sampling plan for property and radiological
characterization of confirmed quantities of low-level radioactive contamination. Managed on-site chlnetennnon
activities, radiological data review, tabulation and the final radiological characterization report. .

o Provided input to various confidential clieats regarding radiological health and safety plans for site investigations where
quantities of radioactive materials were known to have beea buried; and provided commeatary on various radiological
property susvey reports for D&M offices located in Cranford, NJ, Pearl River, NY and Liverpool, NY.

o  For Argonne Natiooal Laboratories (Chicago, Illinois), prepared a document which suxmm.nzed and compared DOE, EPA
and the State of Missouri requirements for occupational and public radiation exposures (ARARs).

o  For the West Valley Nuclear Services Company, Inc., served as project manager for preparation of a major revision to the
site Radiological Controls Manual and the initial site version of the site Internal Dosimetry Manual. This work was
performed to meet the requirements of DOE Order 5480.11.

o  For the Westinghouse Electric Corporation, Waste Isolation Division, performed tasks related to upgrading the dosimetry
processing system at the Waste Isolation Pilot Project, located in Carlsbad, New Mexico, to prepare system for DOE
accreditation program (DOELAP).

-0 For Argonpe National Laboratories (Chicago, Illinois), worked as a part of the Dames & Moore team to provide technical
guidance to DOE regarding site cleanup (ALARA) criteria for the Weldon Spring Remedial Action Project located near St.
Louis, Missouri.

o  For the Johnson and Johnson Company, supervised land survey and completed the radiological survey report for &
property acquisition which was located pear an active NRC licensed reactor facility in California.

o  For the U.S. Realty Compeany (owned by Ford Motor Company), managed the radiological assessment and completed the
radiological survey report for a property acquisition located pear an active landfill containing known uranium residues
from past DOE activities in St. Louis, MO.

o  Prepared a radiological pathway analysis for the Sarasota County Water Improvement Project in Sarasota, FL. Results
were preseated to the County Commissioners, staff and the general public which showed no adverse impact of the
proposed ocean outfall for the project’s effiuent.

o Provided mansgement and technical oversite of several tasks associated with the Hllinois Low Level Waste Project
inclhuding site meteorology, occupational exposures during operation and various aspects of site Safety Analysis and
Licensing preparation.

o  Project Manager, for a confidential clieat, provided a survey of electric and magnetic fields surrounding an industrial food
processing operation. The survey was undertaken at the request of the clieat to assess radio- frequency (RF) radiation field
intensities relative to federal standards and guidelines. '

o  Pasticipated in the Waste Isolation Pilot Project (WIPP) Pro-Operlnow Readiness Review Program as a member of the

Westinghouse corporate review team. The team provided review of DOE Technical Safety Appraisal areas for both
nop-muclear and nuclear-related facilities.
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Radiological Enginsering Manager - WVDP, (1987-1989). Areas of management responsibility included: Safety Engineering,
which encompassed occupational safety, industrial bygiene, and fire protection; Plant Dosimetry Program; Plant ALARA
Program; Radiation Instrumentation Program; R&spxn:.ory Protection Program; Radiation Techoician Training Program;
Criticality/Shielding Engineering; procedural reviews for all programs; and interface with Radiological Control Supervisors
concerning radiological work activities.

Major Accomplishments Include:

o Completed wholesale revision of the WVNS Radiation Protection Masual to conform to DOE Order 5480.11.

o  Completed initial draft of WVNS Internal Dosimetry Manual to conform with DOE Order 5480.11 and PNL Internal
Dosimetry Good Practices Manual.

©  Served as chairman for two WVNS operational readiness review boards for initial startup of vitrification system cold
chemical addition and mini-melter operations. '

Senior Enviropmental Scientist, Dames & Moore, (1985-1987). Prepared safety, eavironmeatal, accident and shielding
analyses reports for West Valley Demonstration Project (WVDP) activities. Provided technical expertise to the firm’s
environmental monitoring group responsible for all aspects of eavironmental and meteorological assessment for the WVDP.
Prepared eavironmenta! evaluations for operation of the WVDP's subsystems for the waste vitrification efforts. Provided
technical assistance for the site emergency plan and had responsibility for all environmental dose assessment computer codes.
Other areas of responsibility included review, and assessment of impacts of promulgated DOE orders for radiological control,
safety analysis performance, radioactive waste management, and several related topics.

.0 Radiological Engineer - New York Power Autbority (1983-1985), at the James A. Fitzpatrick Nuclear Power Plant, served
as radiological engineer supervising both the plant dosimetry and ALARA programs (~14 nonoutage staff and 30 for
refueling outages). During tenure, plant dosimetry system was accredited under the NVLAP program, and INPO awarded
a *good practice® citation for ALARA program content and practices.

o Radiological Engineer - New York Power Authority Corporate Office (1982), performed radiation protection activities for
two nuclear plants including ALARA, training, environmental monitoring, plant effluents and radioactive waste
management. Major activities supported the radioactive waste programs at each plant, established plant Radioactive Waste
Process Control Programs (PCPs), implemented 10 CFR 61, and planned for long-term radwaste storage and processing.

o  Senjor Radiological Specialist - (1978-1979) New York State Department of Health NYSDOH), Buffalo Regional Office,
inspected state and privately owned deatal, medical, podiatric, hospital, veterinary and chiropractic facilities possessing
sonizing radiation equipment for compliance with Chapter I, Part 16 of the New York State Sanitary Code. Key areas of
concern were reducing patient exposure, instructing operators in proper methods of radiation safety, and insuring that the
X-ray facility was properly shiekded to protect the operators and the general public.

o Performed radiological surveys and soil sampling for suspected radiological contamination at the Love Canal area (Niagara
Falls, NY) for the New York State Depestment of Health. Assisted DOE/Oak Ridge personnel in exteasive sampling of
areas found to be above area background levels.

©  As oo-site Radiation Safety Officer for NYSDOH during the remedial construction operations at Love Canal, created and
implemented routine and emergency radiological health and safety plans.

o  Post-Doctoral Fellow - (1980-1982) University of Rochester, Radiation Biology and Biophysics Department. Research

included biological effects of electric fields and ultrasound on various plant and animal systems. Work resulted in five
published articles. '
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o  Graduate Copsultant - (1978) to Nuclear Research Development Corporation, Grand Island, N.Y. Combleted a report on
the radiological consequences of buman ingestion of americium-241 coated gold foils produced by the NRD Corporation
for use in domestic fire alarm systems. Report submitted to the NRC. '

o  Reactor Operator - (1976-1978) Nuclear Science and Technology Facility (SUNY at Buffalo). Licensed by the NRC to
operate the 2 megawatt pool-type research reactor.

o  Graduate Teaching Assistant - (1974-1978) Taught graduate courses at SUNY at Buffalo, in radiation science, radiation
biology, isotope tracer techniques, and basic biology. Geaeral topics included theoretical and practical aspects of radiation
detection, safe handling and disposal of radioisotopes, surveys, shielding design, calibration of a 250-kVep therapy X-ray
unit and an 18,000-curie cobalt-60 irradiator, and neutron activation analysis at the campus reactor facility.

EDUCATION

Ph.D. (1981), Radiation Biology, State University of New York at Buffalo

M.S. (1977), Interdisciplinary Natural Sciences, Roswell Park Memorial Institute (SUNY at Buffalo)
B.S. (1974), Biology, Sute University of New York at Buffalc

B.A. (1974), Portuguese, Special Majors Program, State University of New York, Buffalo

ABHP CONTINUING EDUCATION AND PROFESSIONAL ENRICHMENT COURSES ATTENDED

Year Course Title CECs
1994 Radistion Protection Standards : 16
Design and Conduct of Bioassay Programs 4
Low-Level Radioactive Waste Management; 4
Post, Present ard Future .
Operational Quality Assurance for Radioassay Laboratories 4
1993 Fundamentals of Industrial Hygiene 16
Implementation of the Revised 10 CFR Part 20 4
1992 Naturally Occurring Radioactive Material: 16
Regulation, Disposal and Health Physics
Everything But the Counting Statistics: _ 4
Measurement Errors and Pitfalls in
Radiological Measurements
Atmospberic Transport 4
Space Radistion Monitoring: Concerns for 4
Space Station Freedom and the Space
Exploration Initiative (SEI)
The Application and Testing of Favironmental 4
Models for Radiological Assessments
Regulatory Guide 8.25, *Air Sampling in the Workplace® 4
1990 Transportation Regulatory Update 4
Decommissioning and Exemptions from Regulatory 4
Coatrol - Status and Implemeatation of Current
NRC Policy Statement and Guidance
1989 Fundamentals and Application of ICRP-26 and ICRP-30 1

Fundamentals of Lasers and Their Safe Use

EXHIBT . D
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ABHP CONTINUING EDUCATION COURSES (Continued)

Year Course Title : CECs
1987 Practical Aspects of Calibration Procedures for . 1
Airborne Radioactivity Monitors
Interpretation of Bicassay Measurements 1
A Review of Basic and Current Transportation Regulations 1
Properties of the Electromagnetic Cascade: A Tutorial 1
Utilizing High Resolution 3D Graphics
1986 Radon Measuremeat Methods
A Monte Carlo Primer for HPs

Health Physics Measuremeat Quality Assurance
What Every HP Should Know About Radiation and Pregnancy
Radiation Dosimetry and Protection in Diagnostic Radiology

(S P I Y S =Y

PROFESSIONAL AFFILIATIONS

Plenary Member, Health Physics Society;

Associate Member, Radiation Research Society;

Associate Member, Sigma Xi Scientific Research Society; .

Member, Western and Greater New York Health Physics Society Chapters;
Member, Health Physics Society Power Reactor Section;

Member, Health Physics Society Environmental Section;

President Western New York Chapter HPS (1988).

REGISTRATIONS

Centified Health Physicist: American Board of Health Physics, 1985, Recertified 1989, 1993;
Certified Radiation Equipment Safety Officer, New York, 1977;
National Registry of Radiation Protection Technologists, 1984.

PUBLICATIONS

Grecoburg, G. and D. A. Dooley, (1976) Americium Foil Integrity Tests, performed under contract for the Nuclear Radiation
Development Corporation, Grand Island, New York, for submission to the Nuclear Regulatory Commission.

Dooley, D. A., Roswell Park M@M Institute - SUNYARB, (1975) *The Effects of Temperature oa the Rate of
Decomposition of Technetium-99m Stannous Ethane-1-Hydroxy-1, 1-Diphosphonate (Osteascan®)® (Master's Project, D. M.
Blau, Advisor).

Dooley, D. A. and A. K. Bruce, SUNYARB, (1978) “Response of Respiratory Components in X-irradiated Mmms
mdiodurans.® (Presented at the 26th Annual Meeting of the Radiation Research Society, Toronto, Canada, May 10-14, 1978).
Abstract appears in Radiation Research, 74:575.
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Ph.D. Thesis: *Response of Respiratory Componeats in X-irradiated Micrococcus mdiodurans.® Ph.D. Dissertation advisor:
Dr. Alan K. Bruce, Department of Environmeata! and Organismal Biology, SUNYAB, Amherst, New York (716) 636-2718.

Dooley, D. A. and A, K. Bruce, SUNYAB, (1980) *Iron Metabolism in X-irradiated Micrococeys madiodurans.® (Presented at
the 28th Annual Meeting of the Radiation Research Society, New Orleans, LA, June 1-5, 1980). Abstract appears in Radiation
Research §3:384.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1981) “Production of Thymine Base Damage in Ultrasound Exposed EMT6
Mouse Mammary Sarcoma Cells.® J. Acoust. Soc. Am. Supplement 1, Vol £3, 1981. .

Dooley, D. A., P. G. Sacks, M. W, Mi.llér, E. L., Carstensen and S. Lam, (1981) *Yields of Focused Ultrasound-induced
Chromosomal Anomhes in Plant Root Meristem Cells.® Submitted to Ultrasound Med. Biol.

Dooley, D. A., S. Z. Child, E. L. Carstensen and M. W. Miller, (1983) °“The Effects of Continuous Wave and Pulsed
Ulktrasound on Rat Thymocytes In Yitro.® Ultrasound Med. Biol. 9, 379-384.

Robertson, D., D. A. Dooley, P. Economou and M. W. Miller, (1981) *Anaslysis of Some Growth Parameters of Pea Roots
Exposed in 60 Hz Electric Fields.® Submitted to Environmental and Experimental Botany.

Dooley, D. A., "Effects of Ultrasound on DNA." Molecular Genetics, Chromosomes and Cells, Seminar Series, November
14, 1980, University of Rochester, New York.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1981) *Production of Thymine Base Damage in Ultrasound Exposed EMT6
Mouse Mammary Sarcoma Cells.” Radiation Research 87:473. Abstract only.

Dooley, D. A., P. G. Sacks and M. W. Miller, (1984) *Production of Thymine Base Damage in Ultrasound Exposed EMT6
Mouse Mammary Sarcoma Cells.” Radiation Research 37: 71-86.

Miller, M. W,, D. A. Dooley, C. Cox and E. L. Carstensen, (1983) “On the Mechanism of 60 Hz Electric Field Induced
Effects in Pisum sativum L Roots: Vertical Field Exposures.® Radiation Environmental Biophysics, 22:293-302.

Brulfert, A., M. W. Miller, D. Robertson, D. A. Dooley and P. Economou, *A Cytohistological Analysis of Roots Whose
Growth Is Affected by a 60-Hz Electric Field," Bioelectromagnetics, Vol. 6, 283-291, 198S.

Dooley, D. A. and P. &xm, (1985) "Environmental Evaluation for the Liquid Waste Treatment System," WVDP-049.

Dooley, D. A. and P. Bum (1985) “West Valley Demonstration Pro;ect Safety Analysis Report, Volume IV, Liquid Waste
Treatinent System.®

Eaoglert, J. P. and D. A. Dooley, (1985), "Safety Analysis for Transfer and Storage of Boxed Vessels and Jumpers Removed
from the Chemical Process Cell, Revision 4.

Dooley, D. A., R. R. Blickwedehl and R. A. Bell, (1986) “Safety Amlysis for Low-Level Cb.ss'A Radioactive Waste
Handling and Disposal Operations. *

Dooley, D. A., R. R. Blickwedehl and R. A. Bell, (1986) “Safety Analysis for Low-Level Class B and Class C Radioactive
Waste Handling and Disposal Operations for the Radwaste Treatment Drum Cell.

Peterson, J. M., D. A. Dooley and P. M. Petrone, (1986) "Safety Analysis for the Cement Solidification System, Revision 1.
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Dooley, D. A., (1987) “Eavironmeatal Evaluation for Extended Storage of Class A Radioactive Waste,* WVDP-066.

Slawsog, J., L. Heary and D. A. Dooley, A Comparison of Past and Present Operational Health Physics Challenges Presented
by Repair Outages at a University Research Reactor,* preseated at the 36th Annual Meeting of the Health Physics Socxety, July
24, 1991.

Scalsky, E. D. and D. A. Dooley, *Audit Studies Report,® prepared for Cintichem, Inc. for submission to New York State
Department of Eaviroamental Conservation, September 1991.

Dooley, D. A. and E. D. Scalsky, "Airborne Emission Evaluation,® prepared for Cintichem, Inc. for submission to New York
State Department of Enviroameatal Conservation, September 1991.

Dooley, D. A. and J. V. Wierowski, "Final Report for tbe Town of Tonawanda Project 1918: Decoantamination of Sewerlines
and Macholes,” dated April 22, 1992. :

Dooley, D. A. and J. V. Wierowski, “Final Report for the Preparation, Packaging and Shipmeat of Low-Level Radioactive
Wastes Generated by Project 1918 and Previous Tonawanda Wastewater Treatment Plant Decontamination Activities, dated
April 30, 1992, '

Dooley, D. A., NORM Regulations Report, for TAM Ceramics, Inc., dated December 6, 1993.

PRESENTATIONS

Miller, M. W_, E. L. Carstensen, D. Robertson, D. A. Dooley and A. Brayman. 60 Hertz Electric Field Parameters
Associated thh the Perturbation of a Eukaryotic Cell System. Depmmem of Energy Annual Contractors Review, November
15-17, 1982, Deaver, CO.

Dooley, D. A., "Development of an ALARA Program at a BWR, " paper presented at the Brookhaven Laboratory-spoasored
ALARA Symposmum, February 1984.

Dooley, D. A., Determination of Site Specific Ingestion Pathways and Dosimetric Consequences for the West Valiey
Demonstration Project, Presented to the Western New York Chapter of the Health Physics Society, January 9, 1987.

Dooley, D. A., Evaluation of Ig Vitro Analytic Results at the West Valley Demonstration Project with Respect to DOE Order
5480.11 Compliance, Presented at the 34th Annual HPS Meeting, Albuquerque, New Mexico, June 1989.

Dooley, D. A., J. C. Cwynar, C. W. McVay and C. J. Roberts,*Comparison of Off-Site Radiation Dose Predictions at West
Valley Based Upon Assumed and Measured Performance of the New Liquid Waste Treatment System, Presented by C. J.
Roberts, at the 34th Anpual HPS Meeting, Albuquerque, New Mexico, June 1989. -

Dooley, D. A., Radiological Pathway Analysis for a Proposed Coastal Water Effluent from a Central Florida Water
Improvement Project, Presemed to the Western New York HPS, March 23, 1990.

Dooley, D. A., Decontamination of an Am-241 Contaminated Municipal Service Line, presented at the Health Phys:cs Soc:ety
Mid-year Meeting, Albany, New York, February 15, 1994.
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JAMES P. GRIFFIN, CHP

Senior Health Physicist
MJW Caorporstion Inc.

EXPERIENCE

MJIW Corporation Inc., 1995 - Present

ior Health Phvsici

As Senior Health Physicist of a privately held radiological consulting corporation, main duties include the evaluation of
dose resulting from the intake of radioactive material. Included is the identification of acceptable in vivo and i vitro
radiobioassay facilities, development of appropriate bioassay programs, evaluation of bioasssy data, intake projection,
and dose assessment. Other duties include providing radiological expertise to a variety of private, industrial and
government clients.

West Valley Nuclear Services Inc., 1990 - 1995

Senior Heslth Physici

Employed by West Valley Nuclear Services as the Senior Health Physicist in the West Valley Demonstration
Project (WVDP) Dosimetry Program. The internal dosimetry duties of this position included development and
oversight of the ig vivo and ip vitro bioassay programs, performance of internal dose assessment, records
management and dose reporting. Accomplishments in this area included, creation of the WVDP [nternal
Dosirnetry Technical Basis Documnert, revision of the WVDP Internal Dosimetry Program Manual and
developmentimplementation of the current i vivo and in vitro program.

The WVDP utilizes contracted laboratories for the analysis of jn vitro bioassay samples. Administering this
program I was required to develop the technical requirements for these contracts of perform all phases of the
competency evalustion process. This included conducting 18 technical capability sudits and technical
assessment surveys of vendor lsboratories.

Served as Technical Lead for the West Valiey Demonstration Project Dosimetry Program. Responsibilities
were expanded to include oversight of the External Dosimetry Program and operation of the Panasonic
Thermoluminescent Dosimetry System. Major Accomplishments included revision of the External Dosimetry
Technical Basis Document and Quality Assurance Plans. Further accomplishments included successful
reaccreditation of the external dosimetry program under the Dept. of Energy Laboratory Accreditation Program
(DOELAP). o

University of Buffalo - Nuclear Science and Technology Facility, 1982 - 1990

Senior Health Physici

Served eight years as the Senior Health Physicist for the Nuclear Science and Technology Facility at the

University of Buffalo. In this capacity | was responsible for all aspects of the health physics program for 2 2
MW materials testing reactor. This included the development and administration of the dosimetry program and

operation of the radioanalytical laboratory.
EXHIBIT
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Harbor/UCLA Medical Center, 1980 - 1982

Redistion Saf |

° Served as the Radiation Safety Consuitant for the Harbor/UCLA Medical Center in Torrance, California.
Responsibilities of this position included all aspects of the Health Physics program  supporting & large clinical
and medical research facility. Accomplishments included development and administration of both the external
and internal dosimetry programs.

EDUCATION

B.A., Radiation Biology, State University of New York at Buffalo, Buffalo New York

Graduate Studies, Physical Sciences, Saint Bonaventure University, Olean, NY

CONTINUING EDUCATION IN INTERNAL AND EXTERNAL DOSIMETRY

Internal Dose Assessment by Dr. John Poston; May 1991 A one week graduate level course in the performance of
mternal dose assessment :

Workshop on Code for Internal Dosimetry by Dr. Darrell Fisher; March 1992 A one week technical work shop,
conducted by the authors of the code, on the use of the Code for Internal Dosimetry (CINDY).

Participated in the Following Technical Conferences:

° 38th Annual Conference on Bioassay, Analytical, and Environmental Radiochemistry
o 39th Annual Conference on Bioassay, Analytical, and Environmental Rediochemistry
° 40th Annual Conference on Bioassay, Analyucal, and Environmental Radiochemistry

° U.S. Deparument of Energy Intercalibration Committee, Lung Counting Workshops at Lawrence Livermore
Laboratory

o 35th Annual Meeting of the Health Physics Society
° 36th Annual Mecting of the Health Physics Society
o 37th Annual Meeting of the Health Physics Society

° USDOE 3rd Annual Conference on Bioassay and Radiochemistry

EXHIBIT 2D
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PROFESSIONAL AFFILIATIONS

HPS/ANSI N13.39 Working Group, Member of the commitiee charged with the development of the ANSI Standard
for Internal Dosimetry Programs. The intent of this standard is to define the elements required for an internal dositoetry
program and to general program guidance supporting the other ANSI standards relating to internal dosimetry. -

US. Department of Energy, DOELAP Assessor; Selected to serve as one of 12 individuals to perform an-site
assessments supporting the internal dosimetry U. S. Department of Energy Labaratory Accreditation Program.

" The New York and New Jersey Hazardous Material Worker Training Center; Advisory Board Member,
American Health Physic Society; Plenary Member

'American Academy of Health Physics, Member

Anmerican Nuclear Society; Member

Western New York Region, Health Physics Society, Member

REGISTRATIONS

Certified Health Physicist: Certified by the American Board of Health Physics in the comprehensive practice of Health
Physics, 1992 . :

ASME NQA-1I Lead Auditor: Qualified Lead Auditor having performed over 15 validation audits and capability
assessments of radiobioassay laboretories, 1991, Requalificd 1995, ,

USDOE Certified Accident Investigator: Certified as a vrained accident investigator and qualified 10 chair an accident
investigation board, 1991, Recertified 1994;

10/95

) EXHIBT__ o9
PAGE_ 26 0c Yl PAGE(S)



Preliminary Report on the Dose to Dr. Maryann Wenli Ma

Due to the Ingestion of Phosphorus-32

Prepared for the Law Firms of
Vecchia & Wolfer
6 Grant Avenue
Takoma Park, Maryland 20912

and

Bernabei & Katz

1773 T Street NW
Washington DC 20007 .
by the
MJW Corporation Inc.

338 Harris Hill Road, Suite 208
Williamsville, New York 14221

October 8, 1995

- EXHIBIT
EXHIBIT 2 :
|  pagE/3 ] o) Pace(s)



DISCLAIMER

This report is only preliminary in nature and represents the analysis of the bioassay dated
from bioassay (urine and fecal) samples collected since the time of the incident in late June
of 1995 through August 1995. Additional samples are currently being collected and analyzed

until such time that they no longer yield useful data. At such time, MYW will issue a final
report which accounts for all outstanding data.
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Preliminary Report on the Dose to Dr. Maryann Wenli Ma
Due to the Ingestion of Phosphorus-32

1.0 PURPOSE

This report contains the preliminary assessment of the internal dose to Dr. Maryann Wenli

Ma resulting from the ingestion of phosphorus-32 on or about June 28, 1995. At the time of

the intake Dr. Ma was approximately 17 weeks pregnant. Additionally, a preliminary
estimate and a discussion of the involved fetal dose is presented.

2.0 SCOPE

The preliminary intake projections and associated dose assessments in this report are based
on excreta samples collected between June 29, 1995 and August 23, 1995. All data utilized
results from radioanalysis performed by TMA/Norcal Laboratory, Richmond, California.
Further excreta is being collected and analyzed. Sample collection and analysis will continue
until the activity level of the samples no longer yields useful results. A final report and dose
prediction will be completed upon the receipt and evaluation of that data.

3.0 INTAKE PROJECTION AND DOSE ESTIMATE

This intake projection is based on a radiological evaluation of excreta collected during the
time period from June 29, 1995 through August 23, 1995. Upon review of documents
collected and National Institute of Health radiological records (Reference 1), this intake is
assumed to be an oral ingestion of inorganic phosphorus-32 occurring on June 28, 1995.
Since the precise time of intake is unknown, a time of 12:00 is assumed. The ICRP 30
Model (Reference 2) for inorganic phosphorus ingestion was used for this intake projection.
The computer models CINDY (Code for INternal DosimetrY; Battelle Memorial Institute)
and INDOSE (Skrable Enterprises, INC.) were utilized in the evaluation of this exposure.
Data evaluated included the analytical results of 14 urine and 3 fecal samples. All analyses
utilized in this internal dose assessment were performed at TMA/NORCAL in Richmond,
California. (Excreta sample analysis is further discussed in Section 6.0 of this report.) All
data resulting from the analysis of urine collected on June 29 and 30, has been excluded
from this evaluation for the reasons outlined in Section 5.0 of this report. Excreta samples
continue to be collected and analyzed. A final dose assessment report will be issued when
the results of these analyses have been received and evaluated. Evaluation of the analytical
- results received to date establish a preliminary estimate of an intake of 1000 uCi of P-32 by
the ingestion pathway. This preliminary intake estimate corresponds to a Committed
Effective Dose Equivalent (CEDE) of 9.2 rem. The associated fetal dose is projected and
discussed in Section 4.0 of this report.
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4.0 FETAL DOSE ESTIMATE

The published guidance conceming the determination of fetal dose is contained in the
U.S.N.R.C. Regulatory Guide 8.36, "Radiation dose to the embryo/fetus” July, 1992. This
document acknowledges that the calculation of prenatal exposure for internal radionuclides
presents many difficulties such as the lack of quantitative data concerning prenatal nuclide
concentrations and mobility of various material across the placental barrier. This Regulatory
Guide establishes fetal dose per uCi of maternal intake. These values were based on the
assumption that the dose to the fetus is equal to the dose to the mother’s uterus. This
assumes no radioactive material crosses the placenta, or incorporates in the soft and skeletal
tissues of the fetus. There is currently insufficient data to determine the degree that
inorganic phosphorus is capable of crossing the placental barrier. Clearly, if a radionuclide
is transplacental, the fetus is at risk of receiving significantly more exposure than that dose
delivered to the mother’s uterus.

‘Regulatory Guide 8.36 (Reference 3) establishes the estimation of fetal dose as 3.03E-3
rem/uCi of maternal intake. However, not clearly explained in Reference 1, the NIH fetal
dose assessment appears to apply a fetal dose factor of 6.40E-3 rem/uCi of maternal intake,
based on personal communication concerning a draft NUREG document. Using the value of
6.40E-03 rem/uCi the revised fetal dose based on the preliminary maternal intake estimate of
1000 uCi is 6.4 rem. The dose is 3 rem when based on the original Reg. Guide value. The
lack of biokinetic data pertaining to phosphorus in the expectant mother however, results in a
high degree of uncertainty in fetal dose projections.

It should be noted for comparison that the recommendations of the International Commission
on Radiation Protection (ICRP) and NCRP which have been adopted in federal regulations by
the NRC and DOE establish a fetal exposure limit of 0.5 rem over the entire gestation period
which establishes a definable margin of safety with regard to fetal development. The
estimated fetal dose in this case is a factor of 6 to 12 above this recommended limit and may
likely be higher based on whether P-32 has the ability to cross the placental barrier. In
addition, the level of fetal development at the time of the ingestion may also render the fetal
dose estimate unreliably low.

5.0 INADEQUACY OF NIH CALCULATION OF INTERNAL DOSE

The National Institute of Health internal dose evaluation reported an effective dose equivalem
of 4.17 rem (Reference 1). This is substannally less than the dose projection presented in
this report of 9.2 rem. The issues discussed in the remainder of this section serve to explain
this discrepancy.
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5.1

Use of Early Bioassay Data

The dose estimate performed by the NIH included data obtained from the radioanalysis of
urine excreted during the two days immediately following the intake. These data points were
excluded from consideration for the purpose of this dose evaluation. The results from the
analysis of these samples were considered unreliable for the following reasons:

5.2

The urine samples collected during the first two days following the intake were
collected as spot samples. Rather than collecting the entire urinary excretion

compartment over a 24 hour period, a series of samples were collected at each
voiding. This sampling program did not ensure coliection of the entire integral

-excretion over the required 24 hour period. As a result, the value of this early data is

significantly diminished.

Review of the associated documentation indicate that large volumes of fluid were
administered in an attempt to hasten elimination of the radioactive phosphorus. The
apparent impact of this treatment is evaluated in Section 7.0 of this report. However,
it must be noted that this greatly increased the urinary output during this time period.
When a true 24 hour urine collection is not obtained, correction for the concentration
measurement is required to account for this dilution. It appears that NIH did not
properly perform this correction based on our review of Reference 1. This correction
could have been accomplished through the measurement of specific gravity (S.G.) of
the sample and comparing that to the average S.G. of urine which is 1.024 g/ml.
Another method of correction involves the ratio of expected creatinine content verses
the measured creatinine content in the urine (Reference 4). Since neither
measurement was performed, the relationship between the measured radioactive
concentration of these samples can not be related to the total 24 hour excretion.

Generally, data from excreta collected close in time to the intake is of less value for
the determination of internal dose (Reference 4). In part, this is due to the greater
variability of the rate of excretion of radicactive material over the collection period of
the sample. In other words, the difference in excretion rate from the beginning to the
end of a 24 hour sample collected the day following an intake is much greater than
that occurring during a 24 hour collection 30 days post intake. This increase in
excretion variation substantially increases the error associated with the internal dose
evaluation.

Duration of Excreta Sample Collection

The dose estimate in this report is based on the analysis of excretion collected over a
significantly longer period of time than was the dose evaluation conducted by the NIH. This
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allows for a more accurate determination of the actual excretion pattern occurring. The NIH
dose evaluation was based solely on samples collected during the first month following the
intake. However, urinary excretion patterns appear to deviate significantly from the norm
and the NTH sampling program failed to compensate for this deviation in that complete 24
hour urine samples were not collected. Therefore, this represents a large potential for error -
to be introduced into the dose assessment. The preliminary dose evaluation in this report is
based on the analysis of samples collected over a period from July 1 to August 23, 1995.
The reason this estimate is still considered preliminary is that jn vitro bioassay sampling
should continue until no further useful information can be obtained from additional sampling.
Sampling and analysis are continuing in this case and a final dose assessment will be
performed upon the evaluation of pending analytical data.

5.3  Use of Fecal Analysis

The dose estimate performed by the NIH relied entirely on analysis of urine samples and was
not confirmed through the analysis of fecal samples. The ICRP 30 model for inorganic
phosphorus excretion predicts that 20% of ingested phosphorus will be excreted through the
feces. The dose evaluation presented in this report used fecal samples collected over a three
day period to confirm the intake assessment. A close agreement was observed with the urine
data indicating a 1,100 uCi intake and the fecal data indicating a 1,000 uCi intake. NIH's
failure to collect fecal samples preciuded their identifying the discrepancy in dose estimation.

5.4  Mathematical Modeling of the Data

The NIH dose assessment evaluated the data using two mathematical models, the unweighted
least squares fit (ULSF) method as outlined in NUREG/CR-4884 (Reference 5) and the
weighted least squares fit (WLSF) method identified by Skrable et. al. (Reference 6). The
later represents the method used by NIH to assign their final dose in this case. The weighted
least squares fit method provides a simple methodology in which the sum of the
measurements is equal to the sum of the expectation values. Although this method is
acceptable when the actual excretion closely follows the anticipated model it can lead to a
gross underestimation of the true error when the actual excretion varies from the model
prediction (Reference 7). NIH did not use the most appropriate mathematical fit for the data.

The dose assessment presented in this report evaluated three mathematical models relative to
the fit of the data, the Ratio of the Means (ROM), the Average of the Slopes (AOS) and the
Un-weighted Least Squares Fit (ULSF). A determination of the mathematical fit of each data
point was conducted for each of the three methods. This was accomplished by dividing the
measured values by the value predicted by the model evaluated. The closer the result is to
1.0, the better the model fits the data. This method identified that the average of the slopes
as the mathematical model that most closely fits the measured values. The average results
for the ROM, AOS and ULSF methods were 1.56, 1.00, and 2.10, respectively. This data
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is graphically represented in Attachment A.

6.0 EFFECTIVENESS OF MEDICAL INTERVENTION

From the review of Reference 1 and several news articles (References 9-11), it is understood
that medical intervention was attempted following the detection of this intake.! It also is
believed that these attempts were limited to the administration of large volumes of fluid in an
attempt to accelerate the elimination of the radicactive phosphorus from Dr. Ma. Subseguent
urinary collection reflects such attempts in that extraordinarily large renal output was
observed over the days subsequent to the intake. “The best evaluation of these dilute samples
indicates that no discernable enhancement of phosphorus-32 elimination was evident. Itis .
apparent from the urine data that the hydration therapy did not serve to accelerate the
removal of P-32 from Dr. Ma’s body. Therefore, this technique was ineffective in reducing
the dose from the intake.

The National Council on Radiation Protection and Measurements (NCRP) Report 65
(Reference 12) details a case history of an accidental over administration of phosphorus-32 in
which treatment was not begun until the 9th day following the incident. Intervention
included large doses of phosphate by mouth daily as the buffered sodium salt, calcium given
intravenously daily and 200 units of parathyroid extract I.M. every 6 hours. This treatment
was continued over an 18 day period, and though started late, accomplished an estimated
38% reduction of radiation dose to the bone marrow. NCRP Report 65 (Reference 12) also
presents recommendations for treatment of non-radioactive phosphorus ingestion to be _
considered in the treatment of accidental phosphorus-32 ingestion. Treatments recommended
include gastric lavage with potassium permanganate or 3% hydrogen peroxide, Copper
sulfate in a glass of water, or Mineral Qil to hasten elimination. Aluminum hydroxide gel or
aluminum phosphate gel are also recommended to help prevent G.I. absorption.

As stated above, it does not appear from the data nor does the written record suggest that
any of the above interventions were employed in the case of Dr. Ma's ingestion other than
the forcing of fluids.

7.0 RADIOANALYSIS OF EXCRETA DATA

All data used for dosimetric evaluation in this report resulted from analyses performed at
TMA/NORCAL in Richmond, California. This included eleven urine samples which were
collected by the NIH and selected for reanalysis. This reanalysis was deemed necessary
since evidence was not provided by NIH demonstrating that the original analyses had been

' That Dr. Ma received hydration therapy can only be deduced from Reference | in that daily urinary output excoeded the
typical value by more than a factor of six over an 8 hour sample period.
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conducted by a qualified bicassay laboratory practicing to the standard of care as established
in draft ANSI N13.30 Standard (Reference 7) and operating under an acceptable quality
assurance program. The absence of such assurances raised concerns as to the ability to
validate the NTH biocassay analyses at a future date. The following lists some of the essential
program elements that a laboratory must implement to ensure that data generated is accurate
and defensible:

o Analyses must be performed in accordance with approved written procedures specific
to the radioisotope and matrix of interest (i.e. P-32 in a urine matrix). Additionally,
these procedures must be controlled documents.

0 Procedures must allow for the separation of the analyte of interest from any
interfering nuclide. (e.g., K-40 would interfere with the direct measurement of P-32

in urine.)

o Training must be conducted and documented for all technicians performing each phase
of each analysis. This trammg must include initial qualification and annual
requalification.

o All devices used to measure and weigh samples and reagents must be currently

calibrated in the range in which they are used.

o All reagents utilized must be verified as acceptable under the quality program prior to
use. Reagents must also be labeled with the appropriate expiration date.

o When appropriate, tracers must be used to accurately determine chemical yields.

0 Adequate quality control samples must be analyzed with each set of samples to
demonstrate the ANSI N13.30 pcrformance requirements for precision have been met
for that analysis. _

o Adequate quality control samples must be analyzed with each set of samples to

- demonstrate the ANSI N13.30 performance requirements for bias have been met for -
that analysis.

o A program for the analysis of blind spikes, splits, and blanks must be 1mp1emented to
ensure the quality of analytical results.

o All standards and standard solutions used must be du'ectly trmble to the N.I.S.T. or
an equivalent standards authority.

o Counting instruments utilized for the analysis of radiobioassay samples must be
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calibrated for the analyte of interest in the geometry of interest.

0 Instrument operability must be verified prior to the conduct of radiobioassay analyses
e.g., daily operability tests are performed and documented. Results of these
verifications should be analyzed for the presence of any trends.

o Documentation verifying and validating all computer codes and software used must be
maintained.

The above programmatic items must be in place to ensure that any degradation in bioassay

laboratory performance is recognized by the laboratory before adversely affected data would

be reported. To date we have not been presented with evidence to confirm that any or all of
the above controls were in place at NIH at the time of the sample analysis.

8.0 CONCLUSIONS

K The preliminary report from the MJW Corporation Inc. indicates that Dr. Ma’s initial
intake of phosphorous-32 was 1,000 uCi (microcuries), which results in a2 dose of 9.2
rem. This intake is almost two times the recommended annual limit on intake (ALI)
for phosphorous-32 of 600 uCi for a non-pregnant occupationally exposed woman,
and over 16 times the recommended gestational ALY of 60 uCi (0.5 rem) for an
occupationally exposed pregnant woman.

° The dose to Dr. Ma’s fetus is estimated at 6.4 rem, or a factor of 12 above the
Nuclear Regulatory Commission’s established fetal exposure limit of 0.5 rem for the
entire gestation period.

® The medical intervention recommended by National Institutes of Health officials for
Dr. Ma following discovery of her contamination appears to have had no effect in
decreasing her internal phosphorous-32 contamination in any way.

° In July of 1995, NIH reported that it had calculated Dr. Ma’s phosphorous-32 intake
to be 200 to 300 xCi. In August of 1995, NIH changed that assessment to S00-600
uCi.
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] DCS No: 03001786950628
g ) Date: July 3, 1995

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE PN1-9525

This preliminary notification constitutes EARLY notice of events of POSSIBLE safety or
public interest sigdificance. The information is as 1n1t131]y received without
verification or eva]uat1on and is bas1ca11y all that is known by the Reg1on I staff on -
this date.

Facility: L Licensee Emergency C]assification:

Department of Health & Human Services’ Notification of Unusual Event
National Institutes of Health Alert’ _

Bethesda, Maryland 20892 Site Area Emergency
General Emergency

- X__ Not Applicable

Docket No.: 030-01786

License No.: 19-00296-10 ’
Event No.: 29008

Event Location Code: MAT

‘BJECT' INTERNAL CONTAMINATION OF RESEARCHER

On June 30, 1995, at 8:00 a.m., the licensee’s Radiation Safety 0ff1cer informed the
NRC’s 1nspector on-s1te performing a routine inspection that an incident involving
jnternal contamination of a researcher had been reported to the radiation safety office
at approximately 5:30 p.m. the previous evening.

The 1icensee identified the researcher as a-32 year old female who is in her fourth
#month of pregnancy but had not declared herself to be pregnant to the licensee.

The emergency response and follow-up by the licensee confirmed the existence of a
detectable radiocactivity burden, however it does not appear that an annual limit on
intake was exceeded. The licensee identified the ingested isotope to be phosphorous-32:
(P-32). .

The incident is under investigation by the licensee.. There are no adverse health
sequences expected for the researcher or the fetus. - The estimated ingestion is
roximately 300 microcuries of P-32. The licensee believes that the event probably

,occurred around noon on Wednesday, June 28, 1995.

.NRC managers and Commissioner’s Assistants were briefed. Region I has dispatched an
Augmented Inspection Team (AIT). - An NRC medical consultant has been contacted and ‘the
licensee and the NRC are interacting with the Radiation Emergency Assistance
Center/Training Site (REACTS) at Oak Ridge, Tennessee.

The State of Maryland has been informed.
The Region I Office of Public Affairs is prepared to respond to media inquiries.

Thxs 1nformat1on is current as of 9:30 a. m., July 3, 1995

I TN
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Public Heahh Service

;-" DEPARTMENT OF HEALTH & HUMAN SERVICES Nationa! lnsthutes of Heath
*
-~ Memorandum
Date: July 11, 1995 ' .
. , “” 730195 haang
From: Acling Chiet, Nuclear Mediine Department, CC
For ﬁ‘{”‘{‘
Subject: P-32 Contamination . :
To: Mr. Robert Zoon, Chiet

Radlation Safety Branch

The subject, Wenli Ma, had an internal exposure to P-32. | was asked 1o image the
subject to try to estimate the dose of P-32 in her body. This recommendation was
mads by Nuclear Regulaory Commission through Radiation Safety Branch. This
study was performed in the Nuclear Medicine Department of the Clinical Center as
a single subject exemption under compassionate use. The performance of the study
was authorized by Dr. John Gallin, Director of the Clinical Center. Miss Ma was
brought to the Nuclear Medicine Dapartment accompanied by Mr. Mike Noska.
Afier | discussed the imaging with her, she pave her verbal informed consent to
undergo scanning. No sources of radioactivity were used 10 scan the patient,
therefore she was not exposed 1o any additional radiation. H was Indicated o both
the subject as well as lo radiation safety and NRC that because P-32 has no gamma
radiation and only Beta radlation which is weak and not very well detected that the
estimates obtained from our study would be only crude estimates. -

The patient was imaged 6/30/85 at 17:41 hrs In our Biad dus! headed gamma
camera. The windows used were thoss recommended In the Hiterature by Siege! et
al. We used & medium snergy collimator and used a 100keV peak with & 50%
window fot imaging. images were acquired in 256 by 256 matrix. Images were
obtained of the skull, chest and upper abdomen, mid abdomen down 10 the lower
thighs. Ths images had some overiap, which was smal. No focal area of increased
activity was noted In the midiine of the abdomen in the image of the mid abdomen
which had the uerus in the upper portion of our flald of view.

In gddition, a waler-filled phantom with 8 circumierence of 33 inches contalning
132 uCi's of P-32 was 8is0 imaged. The imaging of the phantom was petformed
using the same parameters described for the subject. The circumference of 33
inches was equa! © the circumierence of the pstient around the ares of the breast.
The circumference at the harrowest point which was the waist, was 26 inches. In
addition to phantom and subject images, background images were aiso oblained. A
second phantom containing 3.5 mCi of P-32 was imaged 7/7/95 gt 1628 hrs. The

patient was studied s second time on 7/6/85 at 17:13 hrs.

In order 10 approximate the activity in the patient, the anterior and posterior
images were summed and smooth for both subject, phantom, and background. The
background was then subtracted from the patient images and the activily in the
field of view was compared to that in the field of view for the phantom with 3.5
mCi.
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The estimates from this were (Table 1) that the patient had a tolal of 862 uCl
retained at the time of inltlal scanning. The most activity was estimated o be 409
uCl in the view of the chest and upper abdomen. The mos! intense activity was in
the region of the ver (in the inilial scan) The patient was counted at a distancs of
5.1 meters using a8 probe coun! (Nal crystal) with a large open window. The 3.5
mCi phantom was aisotounted at this distance and the background subtracted counts
and estimates of abtivity are given in Table 2.

These messurements were performed with the assistance of our physicist, Dr.

Cralg Barker. |

Jorge A. Carrasquillc, M.D.

i
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f o, UNITED STATES
s NUCLEAR REGULATORY COMMISSION |
5 : OFFICE OF PUBLIC AFFAIRS, REGION I
X & 475 Allendale Road, King of Prussia, PA 19406
""u* o o ' Tel. 610/337-5330

1-95-36 . July 3, 1995
Contact: Victor Dricks

NRC SENDS AUGMENTED INSPECTION TEAM TO THE NATIONAL INSTITUTES OF HEALTH TO
INVESTIGATE RADIOACTIVE CONTAMINATION OF PREGNANT RESEARCHER

KING OF PRUSSIA, PA -- The Nuclear Regulatory Commission staff has sent an Augmented
Inspection Team (AIT) to the National Institutes of Health in Bethesda, Maryland, to
investigate the circumstances surrounding the radioactive contamination of a pregnant
research fellow.

. The woman was taken to a Maryland hospital last Thursday night after her husband,
who was working with her at NIH, detected the contamination during a routine check of
their lab. She received intravenous hydration treatment to dilute the radioactive isotope
found in urine in concentrations of about 16,000 disintegrations per minute per milliliter
(dpm/m1) of urine. After hydration therapy the activity in the urine was significantly
reduced and urine samples taken today indicate an activity of 2000 to 3000 dpm/ml.
Hospital doctors who examined the woman do not believe the contamination will cause
medical complications for the woman or her fetus. The woman is believed to have ingested
about half of the annual dose limit of the radioactive isotope.

The circumstances surrounding the incident are under review by the licensee.
Contamination was also found in front of a refrigerator in a room used for storage and
eating of lunches in another area of the building on the same floor. Urine samples from
the researcher’s husband taken today found activity at least 10 times less than found in
the researcher. The AIT is monitoring the licensee’s activities and gathering independent

"'Fata.

The general objectives of the AIT are to:

1. "Conduct a thorough and systematic review of the circumstances surrounding the
Department of Health and Human Services National Institutes of Health 1nterna1
contamination reported to the NRC on
June 30, 1995, including an incident chronology detailing the sequence of events
assoc1ated 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 document 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.
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In addition to the above, in coordination with the Office of Nuclear Material Safety
and Safeguards, 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 2 separate document within sixty days of completion of the
inspection. .

The four-member team includes specialists in radiation safety and health physics
from NRC’s Region I office and NRC headquarters, as well as a medical consultant. The
team will produce a written report that will be made public.
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1625) 8$76-3449
FAX: (61%5) $76-6672
Internet . stabinmeorau.gov

July 8. 1955

Micheael Nosks

Department ©f Health and Humar Services
Nazional lnstitutes of Healch
Rsdiation Safery

Sechesds, MD 20892

pesr Mike,

snclosed is & very quick plot of the P-3i excretion dsta so far. It was a little
difticult to get these right {nto the format needsd te compare ther to the
NUARRG/CR-4884 data for excretion of ingested P-32 as phosphate, 80 let me
describe what I did and you tell me i? you think thst it is reasonsble. I
treated the data from £/2% et 1900 to €/3C at 10CC as the 24-bhr excration for day
2. 1 chen took the d2ta from €/30 8t 1300 to 6/30 st 1000, sdded a portion of
the wveskend sample. and called that the 24-hr excretion for day 3 (to go to 1100
hrs on 7/1). <The porticn was bases only on hours. not volume, as ve 4{d not have
the: information.
that it wes excreted evenly over days 4 and 5, as spparently no other estimats
can be made from this pocled sample. .The activity saxcretion pattisrn I used was

thus: .

Day Astivity (uCi)
2 4.5
3 4.¢
¢ 4.9%
] 4.95

Using these values vith the NUREG/CR-4§84 24-hr excretion nurbers, and using the
I V*E/T B° method. I cbtained an estimazed irtake of 3§§3§§1. Plotting the
values in the table above ss & fraction of this oumber, I tained the numbers
on the scteched graph, and compsred it to the NUREG functicz as shown.

We only hsve & little date st this point, and there is SOMme uncartainty in the
pooled veakend sample. But overall, the sgreement wicth the ICRP medel for
phosphate 45 ressonsble st present. We should certainly continue to study this
pattern for several oore days, trying to obtain snd use true 24-hr asmples whess
possible. We can 8lso look st the tuclesr medicine scan data and the vhole body
counts, wher the calikrations have besn completed, to check the sgresment with
the model a3 well. Plesse let me knov what you think of this information and

spproach.

Sincerely,

Michsel Stebin )

Radiation Internal Dosus
Intormacion Center

enc- plot of excretion data

- Exhibit 10 - —
B o T )
PAGE /O 0

21 then used the remaining data for the weekend snd assumed
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- kxnipit i1 - DCS No: 03001786950628
Date: July 17, 1995

PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE PNI1-3525A

This pre]iminary notification constitutes EARLY notice of events of POSSIBLE safety or
public interest significance. The information is as initially received without
verification or evaluation, and is basically all that is known by the Region I staff on
this date.

Facility: Licensee Emergency Classification:
Department of Health & Human Services Notification of Unusual Event
National Institutes of Health Alert

Bethesda, Maryland 20892 Site Area Emergency
General Emergency

X __ Not Applicable

Docket No.:  030-01786
License No.: 19-00296-10
Event No.: 29008

Event Location Code: MAT

SUBJECT: INTERNAL CONTAMINATION OF RESEARCHER UPDATE

On July 14, 1995, at 3:15 p.m., the licensee’s Radiation Safety Officer(RSO) informed
the NRC Region I that a contaminated water cooler had been identified during the
licensee’s investigation of an incident involving internal contamination of a
researcher that had been reported to the NRC on June 30, 1995.

The 11censee stated that through urine bioassays their investigation has identified
approximately 25 additional individuals who have low level internal phosphorus-32 (P-
32) contamination. These individuals worked in the same building as the originally
contaminated researcher. The licensee, in looking for a commonality for the source of
contamination, surveyed all the water coolers and found radiation levels on the spigot
and in the reservoir of one water cooler on the floor of the building where the
individuals all work. The five gallon water bottle was removed from the water cooler
and no detectable activity was found on the outside of the bottle or in the water
within the bottle.

The RSO stated that the vendor supplying the water bottles for the cooler had picked up
the empty bottles on July 13, 1995. In a telephone call with the vendor the RSO
learned that the empty bottles were returned to the vendor’s collection facility.
Bottles picked up prior to July 13, 1995, were reshipped to the vendor’s bottling
facility. At the bottling facility the bottles are washed with hot soapy water,
rinsed, and sterilized prior to being refilled with fresh water and recapped for later
distribution. Analysis of wash water and samples of recycled full water bottles from
the bottling facility showed no detectable activity in the wash water or filled water
bottles. The empty bottles at the collection facility identified as coming from NIH
were surveyed today and no contamination was identified. There are no adverse health
consequences for members of the public from this event.

The licensee continues to investigate for possible sources of contamination.

NRC managers and Commissioner’s Assistants have been briefed. Region I AIT will be on
site to continue its evaluation of the event, July 17, 1995.

The State of Maryland and Region II have been informed. Region II contacted the
Commonwealth of Virginia. Office of Public Affairs is prepared to respond to med1a

inquiries. EXHIBIT é

This information is current as of 11:30 a.m., July 17, 1995 PAGELQE O@?ZQPAGE(S)
Contact: Jenny M. Johansen (610)337-5304 . Susan F. Shankman (610)337-5283
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Exposed
To Radiation

Sabotage Suspected

At Bethesda Facility :

By Brian Moaar

Wepwures Pant St Wraer

Federal authorities are investipat-

ing two apparent acts of radioactive
sabotage in which a pregnant scien-
tist and 25 co-workers unwittingly
consumed contaminated food or wa-
ter at the National Institutes of
Health, afficials sad yesterday.

Officiaks at. NIH in Bethesds saict
they found traces of 3 radicactive
phosphorus isotope near a lunch-
. room refrigerator and in 2 nearby
water cooler. The isotope is used in
teats performed at the Laboratory.

“It is under investigation, but the
nature of what we know suggests
that it was not accidental” said Anne
Thomas, an NIH spokeswoman.

The scientist, who is about four
months pregnant, received 200 to
300 microcuries, about halfl of the
yearly allowsble dose of radiation
under federal guidelines. or the
equvalent of about 10 chest X-rays.
Thomas said the levels were not be-
Beved to pose 2 significant risk. al-
though doctors recommend that
pregnant warmen avoid expasure Lo
radation.

Investigators believe she may
have eaten contaminated food from 3
kunchroom refrigerator june 28,

Friday, investigators determined
thst 25 other workers had been ex.
posed to similar radiation by drink.
ing water from a cooler. Officials
said they received one-tenth or dess
ol the yearly exposure limit.

raticos is being conducted by NIH
searity offciak, the Nockesr Regqy-
tary Cammacion sad the FBL Spe-
cial Agent Larry K. Foust, a spokes-
roas for the FBI's Baltimere
his office bad traveled to the site to

womecamaw B ALY R

“We're all upeet, and we doo't
ow wiat's going on,” mid 3 work-
e who spoka on the condition of an-
oaymity. “We don't know who did it
o wity, and acdody wanta to work in
a8 enviroment where acenebody's
tryng to poes you. Asybody could
hrve coame 10 contact with this”

The preguant scientist discorvered

i
;
§
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Ridal

Exhibit 12

this wi quse any long-term medical
coxoplications for her or ber fetus.”

Abogt aoon Friday, NIH workers
found more material in a dispenst
of bottled drinking water on the
same floor. A ehort time later, work-
en tiroughout the building recerved
an wrgent notice telling them to con-
tact 3 supervisor if they had drunk
water from the conler in the last
manth.

After urine tests, 25 workers
were found to bave been costamr
mted, Thornas sud.

Thomaz, who would not ehaborate,
said researchers who deal with the
sadioactive tsotopes “have excellent
surveillance and keep meticulous re-
cxdh, which i3 goiog to be 2 great
belp in this investigation. Everyone
bas been asked to be very viglaot

. sod ssked to £l out a questionaaire

to help figure out when this might
bave ocouryed.” .
Tbe isotope, P-32. generally ia

- kept in locked containers,
wunmhn < )

saud

- EXHIBIT
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LAW OFFICES

BERNABEI & KATZ
1773 T STREET. N.W.
WASHINGTON. D.C. 20009

(202) 745.1942

TELECOPIER (202) 748.2627

>«
t YNNE BERNABE]
DEBRA S. KATZ .
AMY W. LUSTIG By Telecopier
MICHAEL C. SUBIT August 25, 1995

Patricia A. Kvochak, Esquire
Deputy NIH Legal Advisor
Office of the General Counsel
Public Health Division
National Institutes of Health
Building 31, Room 2B-50
Bethesda, MD 208952

RE: Radiation Contamination of Dr. Marvann Wenli Ma

Dear Ms. Kvochak:

I am writing to follow up on our conversation yesterday
concerning the additional testing we have arranged be conducted
on the specimens taken from Dr. Ma following detection of her
contamination with Phosphorus 32 on June 29, 1995.

As you explained to me yesterday, and as Dr. Googins
confirmed, Oak Ridge Institute for Science and Education
("ORISE") was sent four of the first fifteen specimens taken from
Dr. Ma on June 29, and 30, 1995, to cross-check the analysis of
the samples conducted by the Radiation Safety Branch of NIH.
These samples were number 1, 14, 15, and the pooled sample. You
will note that the samples which were analyzed were not taken
from a full 24 hour period.

Nureg-CR-4884 of the Interpretation of the Bioassay
Measurements (1987), promulgated by the Nuclear Regulatory
Commission, requires that standard systemic excreta data be
analyzed for a full 24 hour period following an internal
contamination with radiation. The data analyzed by ORISE is not
true 24 hour data, as required by the NRC.

Accordingly, our expert Dr. David Dooley has advised us that
the information analyzed by ORISE is inadequate to have reached a
proper, independent determination of Dr. Ma‘’s level of internal
contamination consistent with the requirements of Nureg-CR-4884.
Furthermore, NIH has failed altogether to have any independent
verification of the samples collected after July 1, 1995.

- EXHIBIT
— Exhibit 13 -
: | " PAGE[ZS o AGE(S)



Patricia A. Kvochak, Esquire
August 25, 1995
Page 2

By this time I am sure that you are aware that NIH’s Nuclear

- Medicine Department, under Dr. Jorge A. Carrasquillo’s direction,

estimated that Dr. Ma had a total of 862 uCi retained at the time
of her initial scanning on June 30, 1995 -- two days after she
ingested the radioactive materials -- and that substantial
exposure is detected in the area in which the fetus is located.
Given the significant discrepancies in the estimates, and in
light of the obvious health implications to Dr. Ma in failing to
have a properly verified dosage ascribed to her for the
contamination, we have had sample numbers 1, 15, 16, 17, 20, 21,
22, 23, 24, 25, and the "3-10 pooled" sample sent to TMA/Norcal
for independent analysis. I am advised that this is the minimal
analysis that needs to be conducted to reach a scientifically
valid verification of the analysis performed by the RSB.

I am writing to reguest that the National Institutes of
Health agree to pay for this analysis. We, of course, will share
all results with NIH. I understand that the likely cost of such
analysis is $1,500 per specimen. This cost is obviously one
which Dr. Ma is completely incapable of assuming without
significant economic hardship, but is one which has been
necessitated by virtue of the occupational injury she suffered at
NIH. '

Given the pendency of time since the samples were taken and
the degradation to the specimens which has already occurred, your
immediate response to this reguest is urgent. I would appreciate
a response to this request by 5:00 p.m. today, if at all
possible, so that I may direct the laboratory to proceed.

If NIH is unwilling to agree to this request, we will seek
the NRC’s assistance. Perhaps, if you deem it appropriate, you
could help coordinate such efforts with the NRC.

I look forward to hearing from you and appreciate the all
the cooperation you have provided to date.

Sincerely,

Debra S. Katz

cc: Judith Wolfer, Esquire
Dr. Maryann Ma :
DSK:sp
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DEBRA S. KATZ
AMY W. LUSTIG

MICHAEL C. suBIT . By Telecopier
August 28, 1995

Charles W. Hehl, Director

Division of Radlatlon, Safety and Safeguards
United States Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406-1415

RE: Radiation Contamination of Dr. Marvann Wenli Ma
National Institutes of Health License No. 19-00296

Dear Mr. Hehl:

Dr. Maryann Ma has retained the law firms of Bernabei & Kat:z
and Vecchia & Wolfer to represent her with respect to her
contamination with Phosphorus-32 on or around June 28, 1995, at
the National Institutes of Health ("NIH"). :

Following the detection of Dr. Ma‘s contamination on June -
29, 1995, the Radiation Safety Branch ("RSB") of NIH took and
received from Holy Cross Hospital twenty-five samples, spanning
the period of June 29, 1995 through July 27, 1995. :

I understand that at the Nuclear Regulatory Commission’s
regquest, NIH sent the Oak Ridge Institute for Science and
Education ("ORISE") four of the first fifteen specimens taken
from Dr. Ma on June 29, and 30, 1995, to cross-check the analysis
of the samples conducted by the RSB. These samples were numbers:
1, 14, 15, and the "3-10 pooled" sample. You will note that none
of the samples which were analyzed were taken from a full 24 hour
period. Conseqguently, ORISE could not base its analysis on the
actual volume excreted over time, which is critical for model
interpretation.

NUREG/CR-4884, Interpretation of the Bioassay Measurements
(1987), published by the Nuclear Regulatory Commission,
recommends that standard systemic excreta data be analyzed for a
full 24 hour period following an internal radiation contamination
event. The data analyzed by ORISE to date has not included any

EXHBT O
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Charles W. Hehl, Director
August 28, 1995
Page 2

of the 24 hour data collected after July 1, 1995. These 24 hour
samples should also be independently analyzed due to the serious
nature of the exposure (estimated as high as 1.5 ALI), and the
extenuating physical circumstances of the exposed individual (she
was four months pregnant at the time of the initial intake.)

Accordingly, our expert Dr. David Dooley has advised us that
the information analyzed by ORISE is inadegquate to have reached a
proper, ‘independent determination of Dr. Ma‘’s level of internal
contanination consistent with the recommendations of
NUREG/CR-4884 and those of NCRP 87, Use of Bioassay Procedures
for Assessment of Internal Radionuclide Deposition (1987).
Furthermore, NIH has failed altogether to have any independent
verification of the samples collected after July 1, 1995.

NIH’s Nuclear Medicine Department, under Dr. Jorge A.
Carrasquillo’s direction, estimated that Dr. Ma had a total of
862 uCi retained at the time of her initial scanning on June 30,
1995 -- approximately two days after she ingested the radioactive
materials -- and that substantial exposure is detected in the
area in which the fetus is located as well as in the area of the
liver. Given the significant discrepancies in the estimates, and
in light of the obvious health implications to Dr. Ma in failing
to have a properly verified dosage ascribed to her for the
contamination, we have had sample numbers 1, 15, 16, 17, 20, 21,
22, 23, 24, 25, and the "3-10 pooled" sample sent to TMA/Norcal
for independent analysis. I am advised that this is the minimal
analysis that needs to be conducted to reach a scientifically
valid verification of the analysis performed by the RSB.

I am writing to reguest that either the Nuclear Regulatory
Commission agree to pay for this analysis or that it direct NIH
to do so. We, of course, will share all results with the NRC and
NIH. I understand that the likely cost of such analysis is
approximately $1,500 per specimen. This cost is obviously one
which Dr. Ma is completely incapable of assuming without
significant economic hardship, but is one which has been
necessitated by virtue of the occupational injury she suffered at
NIH. .

Given the pendency of time since the samples were taken and
the degradation to the specimens which has already occurred, your
immediate response to this request is urgent. I would appreciate
a response to this request by close of business tomorrow, August
29, 1995. I made a similar reguest to NIH by letter dated August
25, 1995, which it has still not responded to.

PAGE/D8 0 PAGE(S)




Charles W. Hehl, Director
August 28, 1995
Page 3

I look forward to hearing from you.

Sincerely,

<

Debra S. Kétz

cc: Judith Wolfer, Esquire
Dr. Maryann Ma
/jam

EXHIBIT <3

PAGE /57 Qe{ gacs)



; 8-29-85 : 6: ; - 82027452627;:# 2/14
wM BT, e w ; 8-29-85 e}svummwoxmlgw . o

P . |
j DEPARTMENT OF HEALTH & BUMAN SERVICES  Public Heslth Service
& . | _
mm . Nationa! Ingtitutes of Health
: . Bethesda, Mwylend 2082
DATE; - August 29, 19%5 .
FROM: Deputy Radiation Safoty Officer, NI1E

Chief, Technical Services Sections, RSB, TSS
SUBJECT: Intake Estimate and Fetal Dose equivalent

TO: Robart A. Zoon, M.E., M.S. _ ’
Radiation Safety Officer, NIH

The -final assesgment of Dr. Ma’s intake, sffective dose
equivalent and dose equivalent to. the fetus bae been '
completed The data is as follows:

Unweighted: 300 acd
~ Weighted: 500 gCi
Individual Rffective Dose Bquivalent: 4.17 xem.
Fetal Dose Equivalent: 3.2‘reﬁ(0500 péi waternal inteke)},

our assessment, and assignment of a 500 pCé intake, is
consigtent with the data and has besen further verified by the
uee of the computer model INDOSE, (Skrable Enterprises, INC.),
which axrives at estimates of 342, 363 and 573 uCi (welghted,
unveighted and iterative weighted £it of the data,
respectively). The INDOSE model data is contained ia
attachmant 1. Thig is a revised IRDOSE report (8-25-55), the
previous report dated. (8-15-95) assumed that several urice .
data points represented multiple day ocllections. The B8-25-95
Yeport uses the single day collection period as appropriate.

The assignment of the effective dose equivalent for the
individual bamed 20 CFR 20.1204 (b} (1) is 500/600 * 5 rem -

4.17 rem,

_
/Googine, M.5., CHP

cc: M. Noska
¥.. Rewman
S. Austin
XK. Austin
D. Case

attachments

EXHIBIT 15
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SENT BY:HHS

WYr b AView

) Auachmenr |
Dau Considerations and Use

The urine samples were & sombination of 24 hour collections snd. particularly at earlier time poinrs. spot
samples. Table 1 (antached) shows the concentration of activity for each sample, the decay corrected activicy
and the tow] activity based on the volume of each sample. Decay correstions were carried out to conform
with the model in NUREG/CR-4884 which is based on the ICRP 30 inorganic phosphate model (1.2).
Activities were eorrected from the time of counting to the sample collection time or the midpoinr of the
sampling time for 24 bour samples and arc listed in Table 2.

The inorganic phosphars mode! & considered to be valld in this case given the analysis of the material found
in the water cooler conducted by Dr. Michael Cashel, and infousation regarding metabolism of 2P labeled
compounds by Dr. Shelby Berger. Furthenmore, the biclogical elimination of the material is consiswenr with

the ICRP 30 model.

Table 2 shows the activities which have been assigned 10 each day for the purpose of calculation. The daie
. of inmke was assigned based on physics! dam (cormminated clothing) as Wednesday, June 28, 1995. The
acdviry in Day 2 is a combination of samples 1-10 and the pooled sample shown in Table 1. Sample 1
volume was adjustzd o that the sample wais representative of urine activity excrered for the eight hour period
from 11:00, 6/25 to 19:00, 6/29. The volume of this sampie was agsigned based on an estimared average
daily grine output 0f 3200 ml for 8/24's of'a day. The urine Qutpur volume (G200 wf) i§ represenmarive of
Dr.Mz's sctual output as opposed 1o Reference Waman (1000 mi). Thu.s thzmmdacuvnyforﬂmﬁcst

sample is 7.76 uCl and the total for Day 2 & 9.68 &Ci.

“ Sample 15, 2 24 hour collection, encompmedbod:Day 3 and 4 post ingestion and was adjusted with
17/24's of the activity being placed into Day 3 and 7/24's being scaled-up to represent Dy 4. Sample
volume for samples 18 and 19 were adjusted sccordingly and comiprised Day 9 activity. Sample 23 was
collected only for 12 hours, this activity was adjusted to a 24 hour collection and represenrs the sample for

.Day 21. All remzining samples were used “ss is® with their known volumes. The °f" values presenxd in
Table 2 are Intake Retention Fractons mken from NUREG/CR-4384, page B-484.

.Table 2 2180 shows two estimales of intake based on our dam. The first estimare is the unweighted least
squares fir (ULSF) recommended in NUREG/CR-4884 (page 22) for multiple samples. The estimared inmake
using this method was 300 uCi. The second estimare is based on a weighted least squares fit (WLSF) as
recommendad by Skrable etal (3). This estimate was 500 4ClL Fetal dose equivalent is baseduponadmﬁ

NUREG document (&).
Referencess
1. NUREG/CR-4334, “Inwrprention of Bicassay Resuits®, BNL. Upton. NY, 1987.

2.  ICRP Publication 30, "Limits for Intakes of Radionuclides by Workers®, Pergamon Press,
Oxford, 1979. .

3. Skrable, KW, Chabot, GE, French, CS, La Bone, TR, Chapter 14, Use of Multl-
" Comparunent Models of Retention for Intermally Deposited Rediomuclides, tn “Internal
Radiation Dosimetry”, Ouo G. Rasbe, ed. Health Physics SocequnmmerSchool 1994

4. Mel Sikov, Pacific \Jonhwes: Laberatones. personal comumunication. .
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" Table |
Urigarv Excretion Dat. P-;2 ingestion'
Wenll Ma
] ]
Sampic # | Date/Time | dom/ml |Decay Comr®| ©Ciml | Vol (=) | Tor Act (0
1 6729, 1900, 16.089 16134 0.00728! 1067 "7.76
2 2200 947 §51] 000043 190 0.08
3 %9, 22.54 3496 $S86(  0.00162 320 0.05
4 (6730, 1:30 2135 2179]  0.00058 S0 0.05
5 1630,2:% 1300 15271 0.00069| K 0.03
1 3 6730, 3.90 1351 34147~ 0,00064 41 . 003
7 6730, 4:00 1508 1532} 0,0006% 4 0.03
3 630, 4:30 4188 4253]  0.00192! G 0.09
] 6730, 8:00 3531 3537  0.00160] 45 0.07
10 |6730, 10:00 7183 7208 0.00325 41 0.13
Remainder 3-10, pooled” 2011 247 0.00106 1z 136
Total' 192
10 6730, 13:00 | 2496 25111 0.00113 187) 021
12 /6730, 13:45 3317 . 3332] 0.00150 115 0.17
13 |610,13:40 | - 2436 2¢37] 0.00110] 229 0.23
14 {6730, 18:00 1294 1430]  0.00067 23% 0.16
15 lenowy’ 3200 3576, ©.00161 7281 117
16 MR- 1897 = 2060{ - 0.00053 1242 .72
17 sk’ 3718 33271 000172 2763 4.76
18 [45, 17:00 5158 $430] 0.0024%5] - 935 023
19 [/6, 18:30 | [§RE] $387( 0.00253 08] 0.26 [
20 [t | 3a8) 42371 0.00191 4375 9.35
21 ka2’ | 2448 2608 " 0.00117 3040 3.57;
2 [mnen1’ 771 9391  0.00042 3526 1.41]
23 | 1450 1530]  0.00069 084 1.62
38 |s.ans” | 109 1238]  0.00056 1%04 0.93
25 et | 14N 1564]  0.00070 1973 L3
otex
Assemed inake ocoured 00 62895 @-~11:00
Thase values e decay corrected from the time of analvais o the midpoinr af the rameling period
Individoal ssmmpies were taken for dmepeian sthowe in samnies 3-10. remamder of volumes were poalad
‘Total activiy for 6/29, 22:5¢ « €30, 10:00 Jo. -
ﬁ Assame collecrion was from 6/30. 18:00- 7/1, 13:00
11:00, 773 - 14:00, 7/4 |
16:00, 7/5 - 15:00, 7/6
19:00, 777 - 19:00, 773 _
15:00, 7/11 « 19:00, 7/12 B
" 2:00, 7/16 - 700. 17| -
W 7.00, 7/19 « 19:00, 7715
= Sample times pot given: aiod is 700
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Table 2
Total Urins Activity and Estimates of Intake

Day Adivity ' §
2 9.68 0.0504
—— - ——— 3 9.1 0.0273] . ... -
4 11.73 0.0183
6 6.72 0.0109
(] 4.76] 0.00743
9 731 0.00637
10 9.33 0.00353
14 3.57 0.00413] -
19, .- 141 0.00237
21 ' 324 0.0019
28 055 0.00109
25 139 0.00098
.Ixmk:[ULSE)-(Zjﬂ ‘AAVIE":SIOO uCi
Il
Inrake (WLSF) = I A/ £ = 500 uGi
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SKRABLE ENTERPRISES, INC.
P-32 Unweighted
INTARE EVALUATION

TRERVARRERERRIATEETRTRRARANARE R RADIONUCLIDE tttttttttttt***ttti:t_zttttna %

P-32
PRYSICAL RALF-LIFE = 1.429E+001 DAYS

caa.a'.wattt-ﬁgsPIRATORY AND 'GI TRACT INPUT — DOSIMETRY INPUT sesdkddddhkh
ACUTE INGESTION INTAKE | . '
STANDARD ICRP 30 RESPIRATORY TRACT AND GI TRACT MODELS USED

WITH FRACTIONAL UPTAKE FROM GI TRACT (Fl1l) = 8.000F-~001
STOCHASTIC (INGBS_I'ION) ALT = 6.000E+002 uci

AR hbek btk kR hhhdk b d ks SYSTEMTIC EXCRETION SAddhdnhAnnodd hwidinbdddbs

FRACTION OF SYSTEMIC EXCRETION THROUGH URINE = 0.80

CwdRnk Akt bR bk uddddddd PARANETERS FOP. SYSTEMIC MODEL #héwhidstkiddkddddtsnis

COMPARTMENT COBFFPICIENT BIOLOGICAL HALF-LIFE (DAYS)
1 1.500E-001 5.000E-001
2 1.500E-001 2.D00E+D00
3 ¢ .000E-001 1.900E+001
4 3.000E-001 1.500E+003

=

tihhkkrkrrdkkddhkddnhdhkhidntdd INTAKE ESTIMATE #xrdnttaea s RStk vadntdahss

AK TED FROM INCREMENTAL URINE DATA -

1 ESTIMATE OF INTAKE FROM UNWEIGHTED FIT OF DATA = 3.417E+002 uCL
EXPERIMENTAL ERROR IN INTAKE ESTIMATE = 7.521E+001 ucCi

ANBARRKAA AR Rk Re S P et awrr DOSIMETRY RESULTS R tnsst e sttt sxassasa

FRACTION OF SBTOCHABTIC ALI = 5.7E-001
COMMITTED EFFECTIVE DOSE EQUIVALENT = 2.848E+000 ren

- xBTS
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SKRABLE ENTERPRISES, INC.
P-32 Unweighted
INTAKE BSTINATED FROM STATISTICAL EVALUATION OF
P-32 INCREMENTAL URINE DATA

UNWEIGHTED-FIT

TIME URINE
POST COLLECTION BICASSAY EKROR RETENTION EXPECTATION
INTAKE PERIOD MEASUREBNENT NEASUREMENT  FRACTION YEASUREMENT
(DAYS) (DAYS) (uci) (uci) (uci)
2.00 1.00 9 .680E+000 3.111F+000 4.483E-002 1.532E+001
3.00 1.00 9.100E+000 3.017E+000 2.427E-002 8.295E+000
4.00 1.00 1.173B+001 3.425B+000 1.630E-002’ 5.569E+000
6.00 1.00 6.720E+000 2.592B+000 9,.666E-003 3.303E+000
€.00 1.00 4.760E+00Q0 2.182E+000 6.626E-003 2.264E+000
6.00 1.00 7.310E+000 2.704E+000 S5.662E-003 1.935E+000
10.00 1.00 $.330E+000 3.085E+000 4.917E-003 1.680E+000
14.00 1.00 3.570E+000 1.889E+000- 3.109E-003 1.062E+D00
-1€.00 1.00 1.410Z+000 1.187E+000 4.955E-003 6.680K~001
21.00 1.00 3.240E+000 1.800B+000 1.643E-003 5.613E~001
28.00 1.00 $.500E=001 9.747E-D01 9.062E-004 3.097E-001
29.00 1.00 1.390E+000 1.179E+000 8.330E-004 2.846E-001
ExHBT_ &
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SKRABLE ENTERPRISES, 'INC.
P-32 Weighted
INTAKE EVALUATION

ERERILBRREEA ARG A AAWS A QRGN G R A RADIONUCLIDE Sivote ittt ttid bt dknddtditen t4

P-22
PEYSICAL HALF~LIFR = 1.429E+001 DAYS

sewessvesars RESPIRATORY AND GI TRACT INPUT -~ DOSIMETRY INPOT Séhvadusenns
ACUTE INGESTION INTAKE | '
STANDARD ICRP 30 RESPIRATORY TRACT AND GI TRACT MODELS USED

WITH FRACTICNAL UPTAKE FROM GI TRACT (F1) = 8.000E-001
STOCBASTIC (INGESTION) ALY = 6.000B+002 uCi

REXATLALERRENCRARERARKRANSRN SYSTEMTC EXCRETION #hdorowbbatddhidboodsons s

FRACTION OF SYSTEMIC EXCRETION THROUGH URINE = 0.80

hharruRRREA LRk kR 4% PARAMETERS FOR SYSTEMIC MODEL Uhh bbb da o na AR AR AR A&

COMPARTMENT COEFr ICIENT . BIOLOGICAL BHALF-LIFE (DAYS)
1 1.500E-001 5.000E~QOL
2 1.500R-001 2.0008+000
3 4.000E-001 1.900E+001
4 3.000E-001 1.500E+003

REXARLARARR AR SRS A SRR SR GA® INTAKE BESTIMATE AusddidddktnddARARNEAA T2 otddu

STTMAT NE _DRTA
ESTIMATE OF INTAKE FROM WEIGETED FIT OF DATA = 3.628E+002 ucCi
EXPERINENTAL ERROR IN INTAKE ESTIMATE = B8.329E+00) uCi

txtttddkd iR na Rk RNNNRRATRE DOSIMETRY RESULTS AR RRT RN ARG SRR R AT AR AR AR I AN S

FRACTION OF STOCHASTIC ALI = 6.0E-001
COMMITTED EFFECTIVE DOSE EQUIVALENT = 3.024R+000 renm

EXHIBIT \:;
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PAGE 2
SKRABLE ¥NTERPRISES, INC.
' P-32 Waighted
INTAKE BSTIMATED FROM STATISTICAL EVALUATION OF
P32 INCREMENTAL URINE DATA

TIME URINE , WEIGRTED-FIT

POST COLLECTION BIOCASSAY ERROR RETENTION  EXPBCTATION
INTAKE PERIOD MEASUREMERT MEASUREMENT FRACTION MEASBUREMENT
(DAYS) (DAYS) (ucd) (uel) (uci)

2.00 1.00 9.6B0E+D00  3.111E+D00 4.483E=002  1.8626E+0D1

a.00 1.00 9.100B+000  3.,017BE+000 2.427E=002  8.BOBE+0DO

.00 1.00 1.173E+001  3.435E+000 1.630E-002  5,513E+000

6.00 1.00 6.730E+000  2.552E+000 ©.666E-003  3.507Z+000

8.00 1.00 ¢.760B+000  32.1B3E+060 6.626E~003  2.&04X+000

9.00 1.00 7.310E+000  2.704E+000 5.662E-003 - 2.055E+000
10.00 1.00 9.330E+000  3.055E+000 4.917E-003  1.784E+000
14.00 1.00 3.570B+000  1.88SE+000 3.109E-003  1.12BZ4000
15.00 1.00 1.410B+000  1.187E+000 1.955E-003  7.083E~001
21.00 1.00 3.240R+000 1.800E+000C 1.643E~-003 5.9€0E=001
28.00 1.00 9.500E-001  9.747E-001 $.062E-004  3.288E-001
-25. 00 1.00 1.390E+000 - 1.179%+000 §.330E-004  3.022E-001

 pHeT_ D
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" BRRABLE ENTERPRISES, INC.

P-32 Iter. Weighted
INTAKE EVALUATION

AhwddthbddidttttrtRnstthbddwiddd RADTONUCLIDE ®ARexsdtatttavkartssttektddfnd

P-32
PEYSICAL BALF-LIFE ®= 1.425E+001 DAYS

shbdahwkrrdd RESPYRATORY AND GI TRACT IRPUT - DOSIMETRY INPUT ##dwdéwassss

ACUTE INGESTION INTAKE

STANDARD ICRP 30 RESPYRATORY TRACT AND GI TRACT NODELS USED

WITH FRACTIONAL UPTAKE FROM GI TRACT (Fi) = 8.000E-001

STOCHASTIC (INGESTION) ALI = 6.00DE+002 uli

XERFEXXLARAXNENNASENREeR2ws SYSTEMIC EXCRETION *hwsnaddkdaddddddoddnrbddkdres

FRACTION CF SYETEMIC EXCRETION THROUGH URINE

e 0.80

mhiathhdibdkithdhhanwsd PARAMPTIRS POR BYETEMIC MODEL terssatxssddkikdkehvhns

COMPARTMENT COEFFICIENT BIOLOGICAL HAILF-LIPE (DAYS)
1 1.S00E-001 $.000E-001
2 1.500E=001 2.000E+000
3 4.000P-001 1.900E+001
p 3.000E-001 1.500E+003 i

kttasardshhkirRAt iz adkddsdt INTAKE ESTIMATE AR SR RRRRNRERRRNREANNR AR A kRS

INTAKE ESTINATED FROM INCREMENTAL URINE DATA
TIVE

WEIGETED FIT OF DATA = §.732R+003 uCi

BXPERINENTAL ERROR IN INTAKE ESTIMATE = 1.354E+002 ucCi

ttstsnaditddviinessaenenewen DOSIMETRY RESULTS ketdsanrsratdtididddhdwisen

FRACTION OF STOCHASTIC ALl = §.6E-001

COMMITTED EFFECTIVE DOSE EQUIVALENT = 4. '}7G£+OOD ;2

EXHIBIT af;
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SKRABLE ENTERPRIBES, INC.
P-32 Iter. Weighted
INTAXE FSTIHATED ¥YROM ETATISTICAL EZVALUATION OF
P=32 INCREMENTAL URINE DAT2A
ITERATIVE

TIXE URINE : _ REIGHTZD-FIT

POST COLLECTION BIOASSAY ERROR RETENTION EXPBCTATION
INTAKE PERIOD uumpxm X EASURENENT FRACTION MEASUREMENT
{DAYS) (DAYS) (uci) (uci) (uci)

2.00 1.00 8.680E+000 3.11134-000 4.483E~-002 2.565E+001

3.00 1.00 8.100B+000 3.017RB+000 2.427E-002 1.391E+001

4.00 - 1.00 1.,173B+001 J.425E+000 3.630E=-002 2.341X+000

6.00 1.00 €.7208+000 2.552E+000 9.666FE=003 $.540X+000

8.00 1.00 4.760B+000 2.1B2E+000 6.626E-003 3.798E+000

$.00 1.00 7.310B+GQ00 2.704B+000 5.662X-003 3.245E+000
10.00 1.00 9.330B+000 3.055E+000 4.917E-003 2.818E+000
14.00 1.00 3.5708+000 1.88%E+000 3.108E~003 1.782E+000
19.00 1.00 1.4108B+000 1.187E+000 1.955E-003 1.120E+000
21,00 1.00 3.240E+000 1.800E+000 1.643E-003 9.416E-001
28.00 1.00 9.5008-001 9.747E-001 S.062E-004 5,194E-001
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

CY
b e
s 3 REGION |
A s 475 ALLENDALE ROAD
o“' KING OF PRUSSIA, PENNSYLVANIA 19406-1415

SEP 02 1995

August 30, 1995

Debra S. Katz, Esquire

. Bernabei & Katz

1773 T Street, N.W.
Nashington, D.C. 20008

RE: Radiation Contamination of Dr. Maryann Wenli Ma: National
Institutes of Health License No. 19-00296-10

Dear Ms. Katz:

This letter responds to your August 28, 1995 letter. Your letter expressed
concerns regarding the analyses of body fluid sampies taken from your client,
Dr. Maryann Ma, indicated that you sent certain samples to TMA/Norcal for an
independent analysis, and requested that the Nuclear Regulatory Commission
(NRC) pay for this independent analysis or direct the National Inst1tutes of
Health (NIH) to do so.

First, we would like to correct and clarify some of the information contained
in your letter. The samples that were sent to the Oak Ridge Institute for
Science and Education (ORISE) for analysis were sent by the NRC in order to
confirm the isotopic analyses performed by the NIH Radiation Safety Branch
(RSB). This work was performed by personnel in ORISE’s Environmental Survey
and Site Assessment Program (ESSAP) under a contract with the NRC. The four
samples were from urine sample #1, urine samplé #14, urine sample #15 which
was a 24-hour sample collected between June 30 and July 1, and the blood
sample provided by Dr. Ma on June 30, 1995 at the National Institutes of
Health Occupational Medicine Section facility. ESSAP was only asked to
confirm the isotopic analyses performed by the RSB, not to assess Dr. Ma’s
intake of phosphorus-32 (P-32).

NRC has contracted with ORISE’s Radiation Internal Dosimetry Center (RIDIC) to
perform: (1) an independent analysis of Dr. Ma’s intake of P-32; (2) an
assessment of Dr. Ma’s internal dose from the P-32 intake; and (3) an
assessment of the dose to Dr. Ma’s fetus. Data from all 25 urine samples
provided by Dr. Ma were provided to RIDIC to support these assessments. RIDIC
provided us with their assessment on August 16, 1995, and currently is
reviewing the assessment provided by the RSB on August 18, 1995. Once we have
received RIDIC’s final assessment, we intend to provide the RSB assessment and
RIDIC’s assessment to a third party for independent review. NRC currently is
pursuing a contract to accomplish this review.

NRC will issue a report when our activities are complete. This report will
include the results of this independent review.

EXHIBIT 16 EXH'B'T_—L
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D. Katz, Esq. 2
Bernabei & Katz

In your letter you stated your concern that NIH failed to have an independent
verification of analyses performed on urine samples collected after July 1,
1995. NRC has confidence in NIH’s ability to analyze these samples
accurately. This confidence is based on the results of the previously
discussed confirmatory analyses performed for NRC by ESSAP as well as
confirmatory analyses of water samples from the contaminated water cooler
which were performed by the NRC Region I laboratory. Nevertheless, in
recognition of your concern, NRC has requested that NIH provide samples of
urine provided by your client on July 1, July 6, July 12, and July 26, 1995.
These additional samples will be analyzed in the NRC Region I labcratory
within the next 7 days.

In light of the analyses that have been conducted and that are planned as
noted above, the NRC finds it unnecessary to pay for the 1ndependent analysis
that you requested TMA/Norcal to conduct.

Sincerely,

Charles wi Hehl i

, Director
Division of Radiation Safety
and Safeguards

BxHBT S
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NIH failed to lock up radioactive materials in

Myra Mensh Petnwr
i Sl Wiriter
-Officials ai the Nauansl Josti-
{ n Nethesds
w up same ndinctive
materied (or morc than five wecks
a1 summes bocause they weie cx-
perimenting with a new, e lib-
sl policy en bandkng the matcri-

‘ They notified fedent scguinon
that they were aying the acw sys.
wm by scading them a wopy of
theis new policy. "The sgency was
not peaslacd for simying from lcd-
cal nides o0 mloo;:vc salery, -l:d
Frank Ingrun, a spokesnien fos the
Nucless Regubsiory Commission

(NRC).
NIH Jd \he e
Although N) wpmll »

cimenmt last  July, 1 chicl
Enold Vaonus began o push for s
peamanct fu cﬁnn wm
mer 10 that seacarchess could a10p
locking up madiveclive matcsisl
shove centain bevels.
A rpe of a Nov. 21, 194 mear-
ing with NRC snd NiH ollicials
shuws an NRC official wuting that

‘il whe conference,” the NRC offi-

d“’l'm“' { the November
[ ¢ of the INovem!

mmingp:?:o:o discum s proposal

made (a the NRC by Vanmus that

NIt be gnted 8 spocial cxemp-
tion st would allow it o swp
locking awsy ndioacave maicrial
vp 1 10 ames sbove levels now
spexificd foi tockup. He sngiod in
8 lerce 1o the NRC tha currens
tegulsiions arc “an impediment”™ co

h. Late lans b, withont
e, public natice, NIH abaupily
ended s clfont (0 win the cxeop-

. tion. -
‘the move came 09 3 it of.

NRC invaigawn and officials
from ather agencicy, including the
Fedenl Buresu of laveuigationa
(FBI), connnucd theit ciumina) sud
safery prabics of & June 29 incidens
in which NIH discovered that o
prexnant scicatist apphicntly hed
ingcated 200 to 300 micracurics of
adicactive phaspharus, which i
within the ’:dcnl safery himu far
workplace caposuic.  Twenry-siy
otheta alw have boen fuund w be
H 1

Qonl.

NIt had writicn the com
0 13y it was deploying the new
policy on s own. “You..sied this
new socuiity policy {or sbout fowy
1o five wecks from the end af June

A 10p NRC investigatos vaid thiy
week that inial findiags strangly
auggest that the June 29 conamy-
muon way delibente. ‘The NRC

Buliding 37, on he NiH campup

will candlude ity invesugauon
mid-Augus snd inuc 8 tepan W)
days later. Neither the Ner. the
FBI nw NIt wilt comumncnt on
their invessigatinng,

The investigetions aie being
conducted 10 find out huw o4 the
ond of Junc s wares cunler in Build-
ing 3? became contemiunsted with
vhasphonn 32, uppercmly leading
10 tho eowmanunation of NIM cin-
ployea,

6n NRC'S orders, Nitt hay
completed teating the unine of
mare than b2 worken wha
with in w1 who have visiced
Building 32, wnd will s00n be.
Rin aandum teming of warkers

i ither campras builiingy.

Infnaation sbuut the 1994 pe-
and of experimentation — i
vhich cadioactive matemls at lev-
eh 10 dinics sbove what muw ang-
mally be ticked away weie allowed
0 be kel unsocured —~ is meq.
tioned in o 1ape of the Noemibes
1994 nccung 31 NRC'y Hockville
headyuarcen. NRC ccgufaninns vay
that NIt owat lock up alf sadingc-
tive witedals wbave 8 cerain tevel
when unt in ust in laboratosies.

A membes of the Nonth Bethes-
da Cangresw, a bocab citizens' genip,
apcd she inceting and gave o copy
e Gaseue lavt week. The rype
shawe sine NRC afficish appas-

’94

cnily leaning tward granting Nil |
the spocial cxemption.
* Ouherr fiom the NHC on dhie
Lpe soised quevtions sbaut the -
Cririty and nnly of cadinective maie-
tisy bt of bohsaacds and tonw
chemicals in NIH  ibarasuney,
Bouh NIH und NRC officials noted
thst NRC aflixisly had Leen whic 4
walk wnchallenged inn NIH falyy
W the spuing, 1994 invpectinn.

Ranald Bellamy, an NRC offi.
vl who wev wt the Navemlis
mecting, xid the NHC will o
COIMIERL O uny spicstinons icha.
cdtn the 1upe becaunse theie is an
way 10 haow whother o6 way dow-
toecd. Yelamy i chicl of the Ny
vhews Matcrials Safesy Branch of
the NHC's «eion 1 in King of
Prursia, Pa,

NUT spakeanan
said NUH esnphasizes “securiry wr
the lacal level wheie the marerialy
arc aciually wicd™ snd will ciuntan-
ue w do . Thaoves wanld s
commear further on NIH% dodi.

Non July 20 10 doop e bade 10

men cgulstions o hundling e
dt?aﬂivil‘. NRC oifical Belluny
sid NI hay o infanncd the
NKRC in wrting of ihe decnunn, al
though NNC afficiah expeat muty
antificatinn, :

‘ e S )
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» Z DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National institutes of Health
Betl.esda, Maryland 20892

0CT 31 1934

M. John McGraph _
U.S. Nuclear Regulatory Commission
Region |1

475 Allendale Road

King of Prussia, PA 19406-1415

Re: License No. 10-00296-10
Dear Mr. McGraph: |

The recent NRC enforcement actions in the matter of security of small quantities of
licensed radioactive materials at the NIH and other research institutions are potentially a
serious impediment to the effective conduct of biomedical research. These actions are
unnccessary. considering the activity levels of radioactive materials normally employed in
biomedical labelling procedures. As you know. 1 have recently written to the Chairman of
the Nuclear Regulatory Commission on behalf of the biomedical research community
regarding these enforcement initiatives. :

To resolve the concerns of both the NRC and the biomedical research community, |
proposc a rcasonable threshold be placed on those activity levels that would demand the
highest levels of security during use and storage. Regulations specifying these threshold
values already exist for the posting of rooms and the labelling of specimens. we propose to
extend these thresholds to the issue of sccurity.

P/
' ~ Hence, the NII{ requests an amendment to License No. L(00296-10 to establish and
permanently implement the policy submitted as an interim Security Policy (ISP) to the
NRC for comment on June 3. 1994, in conformance with Action S in the Confirmatory
Action Letter (CAL). number 1-94-006.

Enclosed for your review is our proposed security policy. It requires that any use of
radioactive materials which exceeds ten times the activity listed in Appendix C of 10 CFR
20 per container must be afforded the most stringent security (i.e.. under lock and key or
direct oversight at all times). Activities per container at or below the threshold limit may
be used in po “>d radioactive material use arcas without the requirement for direct oversight
or lock and key. We believe that approval of a reasonable excmption threshold is

' \\\
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Page 2 - Mr. John McGraph

+uiistent with an approval already gramcd the NIH for corridor storage of radioactive
mnaterials and published NRC technical opinions on regulatory requircments for the storage - .
and control of licensed material. '

In support of the numerical criteria for these thresholds, we note the following rcgulatory
thresholds, which are part of the revised 10 CFR 20: According to §20.1905(a), a licensce
is not required to label containers holding licensed materials in arantities less than the
quantitics listed in Appendix C. Likewisc, according to §20.190.:¢), areas or rooms whers
licensed matcrials are used or stored arc not required to be posted unless the amount of
licoenscd materials exceeds ten times the quantity of such material specified in Appendix C.
Thesc thresholds. in the labeling and posting requircments, set precedents for the quantities
of matcrials that require other regulatory precautions such as enhanced security.

Additional support for this concept would appear to be cited in the NRC publication
NURLEG/CR-6204, "Questions and Answers Based on Revised 10 CFR Part 20." which is a
summary reflecting NRC stafT decisions and technical opinions ori aspects of the revised 10
CFR 20 regulatory requircments. Scction 2.8, “Subpart 1 - Storage and Control of Licensed
Matcrials,” contains Question 129, which requests clarification of bow the requ’ »ments of
10 CFR 20.1801 and 20.1802 will be imposcd by the NRC. The question and N'\C
responscs arce listed in the following text:

"Question _129: 10 CFR 20.1801 and 20.1802 do not spc “1n L. " ties of rauroactive
matcrial below which unauthorized access to, unauthori . ¢ ¢+~ - tiom, or the
maintenance of constant surveillance over, are not required in conolled areas. Wil these
requirements be imposed (a) on all quantities of licensed material. however small and (b)
on quantitics that are exempt from labeling by 10 CFR 20.1905(a) and (b)?

Answer: (a) No. The requirements of 10 CFR 20.1801 and 20.1802 arc not new: they are
essentially the same as the requirements of 10 CFR 20.207(a) and 20.207(b) cxcept that the
revised Part 20 requircments apply to controlied arcas as well as unrestricted arcas. NRC
will continue to enforce these requirements as it has in the past. (b) No.

(References: 10 CFR 20.1801, 20.1802, 20.1905)"

The NRC answer to Question 129 clearly indicates the intention of the NRC to allow
approval of a rcasonable exemption threshold for security of radioactive matcrials in use
within posted radicactive material laboratories.

During discussions between the NRC and NIH in 1978, apreement was reached that
radiocactive materials may be stored in corridors in unlocked refrigerators or freczers if the
activity per container was within the limits specified in the regulations as exempt quantitics.
This has heen incorporated within the NIH corridor policy and has bccn approved by the
NRC in cach Nl license renewal since this date.

It appears reasonable to allow a higher threshold for sccurity inside a posted radioactive

ExHp_\D
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Page 3 - Mr. John McGraph

material laboratory than in an unrestricted area such as a corridor. Our proposed, threshold
of activity per container,-which will require-the strictest-security provisions, is ten times the ...
activity listed in Appendix C of 10 CFR 20. This level, which we consider safe and '
rcason~ble, will not place an undue burden, inappropriate cost, or cause a negative impact
on valuable biomedical research.

The NIH has operated a safe and responsible program for the use of radionuclides since the
inception of its license. This has been done without requiring that all quantities of
radionuclides. no matter how small, be either under surveillance or secured. Approval of
the license amendment request will allow the NIH to continuc program operation with
greater security and without unnecessary expense and interference in the conduct of
biomedical rescarch.

We would appreciate your expeditious review and approval of this license amen - t
request. At this time, the NI also requests an extension to the November 1, 1':93 Jue
date for the implementation of the pcn'nancm scecurity policy. pending an NRC decision on
this amendment rcqucst

If you have any questions or need clarifications on this matter. please contact Mr. Ted W.
Fowler, N111 Radiation Safcty Officer. or Mr. Robert A. Zoon, Acting Chief of the NIH

Radiation Safcty Branch. at (301) 496-2254.

Harold Varmus. M.D.
Director

Enclosure

cc:  Dr. Sclin, (haxrman Nuclear chulator) ( smmission

Dr. Liotta, Chairman. Radiation Safcty Committee, NIH
Dr. Wyatt, Assistant Dircctor for Intramural Affairs, NIl
Mr. Ficca, Associate Director for Rescarch Services. NIH
Dr. McKinncy. Director, Division of Safety, NIH

Mr. Fowler. Radiation Safety Officer. NIH

Mr. Zoon, Acting Chicf, Radiation Safety Branch, NIH
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National Institutes of Realth
Security Policy for Radicactive Materials

Authorized Users are responsible for the security of all radioactive
materjials which they receive. The U.S. Nuclear Regulatory Commission =~
{NRC) regulations from 10 CFR Part 20 Subpart 1 are as follows:

§ 20.1801 Securi:y of stored material:

The licensee shall secure from unauthorized removal or access
licensed materials that are stcred in controlled or
unrestricted areas. .

5 20.1802 Control of material not in storage:

The licensee shall control and maintain constant surveillance
cf licensed material that is in a controlled or unrestricted
area and that s not in storage.

To ensure proper se~urity of radiocactive materials, the fc¢llowing
security policy is established:

1. Any radioactive material in use in a laboratory which exceeds ten
times the activity levels of Appendix C of 10CFR20 per container
must be attended or secured by lo~king the room when not attended.

Containers of radicactive material exceeding ten times the
activities in Appendix C of 10CFR20 stored in a-room must be secured
in locked cabinets, locked refrigerators, locked freezers or another
similarly locked coutainer unless the room is locked or occupied.

2. Radioactive materials stored in corridor refrigerators or freezers
must be secured in accordance with the following:
a. Containers of radiocactive materials which exceed the activity
quantities of Appendix C of 10CFR20 must be in locked stozage.
b. Containers of radioactive materials which are less than or
equal to the Appendxx C quarntity may be stored without
locking.

Implementation of this policy regquires that the following procedures be
observed: .

. Radioactive matenals delxvered to Authoriced Users must be
immediately stored in a posted radiocactive materials laboratory and
secured against unauthorized remcval from the place of storage.

. Radicactive materials being transported through unrestricted areas
must be attended at all times.

. Ffersons who are unknown to the cccupants of a radionuclide use area
shauld never be permitted into the area without being regquested for
identification and admitted only with a legitimate reascn for entry.

: | | EXHIBIT
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The {~llowing exceptions are in place:

i
]

. Buildings or areas within buildings which have access control by
~ard key or by use of security guards are not subject to the above
room locking requirements. o
. Radioactive waste must be collected and stored in a properly posted
restricted area until pickup. Unoccupied labs will not be required
to be locked due to the presence of only radicactive waste.
However, we strongly recommend that lab staff make prompt requests
tr remove radioactive waste once containers are at recommended
capacities.

. Pardinacrive materials use is not permitted in any corridor, except
for ~ounting samples in liquid scintillation counters and gamma
crounters. Corridor storage of materials is permitted in accordance
wirh Instruction 2. above.

Building 49 has an additional exemption for its equipment alcoves,
separately communicated to its occupants.

Application of this policy and executinn of these procedures are the
resprnsibility of the designated Autheorized User for the laboratory where
the rarlicactive materials are us2d and the Authorized User who ordered
the radiocactive materials. Authnrized Users will be held accountable for
any vinlations and appropriate enforcement actions will be taken by the
Rardiation Safety Cfficer, NIH. Cuestions should be directed to the
Radiartion Safety Branch at 49€-5774.

. BHET_D
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Security & Corridor Storage Limits
for Common Biomedical Ruclides

Security Corridor Storage
Limit® (pci)  nimit? (uci)
Laboratory Muclides:
H 10000 1000
ue 10000 1000
yp 100 10
Bp 1000 100
*s 1000 100
“ca 1000 100
sicr 10000 1000
1%1 10 1
Py 10 1
Clinical Nuclides: |
i 3 10000 1000
“Ga - 1000 100
Yy 100 10
S Te 10000 1000
Hirn 1000 100
ey 10000 1600

The Security Limit is the maximum amount ¢of a nuclide per container ( e.g.
vial, tube or flask), that can be in use within a room or laboratory without
requiring somecne in attendance or without locking the room. These amounts
are ten times the activity listed in Appendix € of 10CFR20.

Use of amoun' above the limit require the enhanced security precautions of
Jocked storag. ~eas and locked rooms when the materials are in use but not
attended. -
The Corridor Storage Limit is the maximum amount., per vial or sample. that
may be stored in refrigerators, freezers or cother storage located in
~srriddors. The limit is the amcunt listed in Appendix C of 10CFR20.

For limits on nuclides not 1isted adbove call the udutiou Safety Branch
(x65774) .
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CANCER .
INSTITUTE
FREDERICK CANCER
RESEARCH FACILITY
P.0. Box 8. Frederich. Marytand 21701
March 11, 1987
Director

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: RESPONSE TO NOTICE OF VIOLATION AND PROPOSED
IMPOSITION OF CIVIL PENALTY (NRC INSPECTION
NUMBER 86-01)

Dear Sir:

The enclosed report is submitted by Program Resources, Incor-
porated (PRI), in response to the provisions of 10 CFR 2.201
-{reference Docket Number 30-19755, License Number 19-21091-01,
EA 87-19, dated February 26, 1987). Please note that, in
addition to this report, we have elected to pay the ecivil
penalty recommended by the NRC. We also reaffirm our com-
mitment to administer the license in accordance with all NRC
regulations and feel that the actions taken as a result of
the NRC report have greatly strengthened our ability to do so.
We hope you will agree with this assessment.

Sincerely,
..'; ﬁ(’o‘mﬁ.% l" "‘2 ( ‘/X".rz -

"Raymond V. Gilden, Ph.D.

Director, Frederick Operations

Program Resources, Inc.

NCI-Frederick Cancer Research Facllity

8703230
IE =Ufead 670313

cc: Regional Administrator
U.S. Nuclear Regulatory Commission, Region I
*3"-"\\3. \k\.\'_ ..' .Lc\\l‘ '\ L I\ ,“_\” LY
.:( NNt vy W ‘\‘.\‘S \ . \
LVGUUPN WA SEF PP § \ AVe SR

Y \4 CAON DI WA el TN \-..\.‘ \ \('
I)I{I PROGGRAM RESOURCES INC. & Operations and Technical Suppornt
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"« License No. 19-21091-01 | -}
Response Dated: 3-16-87 -

A. Violation

An overexposure to the left hand of a radiation worker in our—-
Radiation Program #84-03, Room 122 of Building 539, NCI-FCRF, was
recorded on the ring badge which was ccllected on September 4, 1986 :
and processed by Landauer Labs who notified the Radiation Protection !
Office of the result by phone on Friday, September 19, 1986. This
overexposure occurred substantially as described in the report of
inspection 86-01, 1-15-87 and the Notice of Vviolation, 2-27-87.

Cause

The immediate cause of the overexposure was because of the
worker holding one or more 10 mCi vials of phosphorus-32 orthophos-
phate without shielding while opening the foil and septum covering.
Upon investigation of the incident it was determined that the worker
had not received training as specified in our Manual, Section IC2b,
D2c, D2d, and 10 CFR 19.12, for the specific protocol in use or for
handling high &ctivity levels of high energy beta emitters.

In addition, the worker's prior experience was misrepresented
on the Format for Training and Experience submitted to the Radiation
Protection Office at the time of application for isotope use clearance.
This form (Attachment A) indicates use of up to 250 mCi of sulfur-35
and 100 mCi of phosphorus-32 at two different institutions. Following
the incident she told the NRC inspector that this was incorrect and
that she had not handled more than 0.1 mCi of phosphorus-32 prior
to work at NCI-FCRF. _

Corrective Action Taken

The worker and the Principal Investigator were notified immedi-
ately of the ring badge result. The worker was prohibited from
using any isotope until further investigation to determine the cause
of the report.

On Monday morning September 22, 1986, the incident was reviewed
with the Principal Investigator and the worker. It was determined
that there was probable cause to assume that the reading represented
a real exposure. Consequently, the worker was prohibited from using
any high energy beta emitters which could increase her cumulative
exposure for the next six months. (Attachment B).

Additional discussions with the Principal Investigator were
focused on his obligations as the supervisor and trainer of his
program. An attitude of increased awareness was taken and passed on
in this program, as evidenced by meetings held with his laboratory
workers (Attachments C & D). :

The hazard of phosphorus-32 coubled with the level of use of
this isotcpe at the NCI-FCRF was taken into consideration and
additional safety information was distributed to all programs

(Attachment E).
EXHIBIT
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Corrective Action to be Taken

]

Protective equipment for handling high activity levels df all _

..isotopes in current use at the FCRF is available from the Radiation _.
Protection Office. Many programs with specific needs already have 55
their own individual equipment. Users within Program 84-03 have }
been instructed on what equipment should have been used and it has '
been placed in their laboratory. Specifically, a lucite holder for

the stock vial has been made. This allows the vial to be secured

for manipulation while being shielded at the same time (Attachment

F}. A lucite box designed to hold and shield petrie dishes while

cell labeling is in progress has been placed in the same laboratory.

Use of these protective devices was discussed in detail with a
radiation worker in Program 84-03 prior to the overexposure incident;
use of these devices would have prevented the incident.

The availabjility of such safety egquipment has been made known
to each program. Specifically, the lucite stock vial holder will
be required for any program using 10 mCi vials of any form of
phosphorus-32.

As part of a program to increase the level of training provided
to all workers, video programs of proper technique for handling
phosphorus-32 are being made for inclusion in the training given to
all workers. :

. Compliance

Our license is currently in compliance with 10 CFR 20.101. The
single overexposure reported in September 1986 is the first such
reportable exposure in 14 years of operation at the NCI-FCRF. This
was an isolated incident compounded by misrepresentation of past
experience and lax supervision of a new protocol. With the increased
training of Principal Investigators and workers already in place,
such conditions should not be repeated. _

EXHBT_ D
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B. -Violation

t

A failure to adequately instruct and supervise a radiation
‘worker, as required in the NCI-FCRF Radiation Manual section IC2b
and 10 CFR 19.12 did occur in the NCI-FCRF Radiation Program 84-03.

Cause

The Principal Investigator of Program 84-03 fajled to observe
and train, as necessary, a professional employee whose actual
training and experience with isotopes was not as represented to the
NCI-FCRF Radiation Protection Officer (Attachment A, see above).

Corrective Action Taken

The Principal Investigator of Program 84-03 was instructed on
all aspects of the duties and obligations of the position. The
requirement for training on isotope and specific protocols in use in
his own program was emphasized. Increased awareness and involvement
in the management of his program is evidenced by the information
distributed to his workers at instructional laboratory meetings
(Attachments C & D).

Upon further investigation of the overexposure incident, the
Radiation Safety Committee concluded that more than haste or over-
sight had contributed to the opportunity for the incident to occur.
The absence of proper shielding devices, remote tools, and prior
instruction caused the Radiation Safety Committee to impose a sus-
pension on all use of phosphorus-32 orthophosphate, the isotope form
and use which led to the problems (Attachment G). Resumption of
experiments with orthophosphate in 10 mCi amounts and greater for .
cell labeling is contingent upon the establishment of acceptable
training and supervisory procedures.

Corrective Action to be Taken

Meetings with all Principal Investigators will be held to
review and clarify all duties and obligations of Principal Investi-
gators within their programs. 'An agenda for these meetings has been
developed by the Radiation Protection Office and the Radiation
Safety Chairman and approved by the Radiation Safety Committee
(Attachments H & I). Maintenance of programs in good standing, post
April 15, 1987 is dependent on the Principal Investigator's attendance
at one of these meetings. Groups shall not exceed twelve Principal
Investigators, and will include appropriate administrative personnel
to appraise them of facility and license obligations.

Future Principal Investigators for new programs shall feceive

similar materials, individually or in a group as appropriate, prior
to being certified.

. . ' EXHIBIT ~:;
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Compliance

All current programs shall have had the proposed training by
April 15, 1987.

Ccl,a,b. Violatlod

a. During the month of August 1986, a radiation worker in Radiation !
Program 84-03 approved to work with 1 mCi of phosphorus-32 1
handled stock vials of 10 mCi of phosphorus-32 for experiments
using up to 8 mCi of orthophosphate for cell labeling.

b. In July 1986, a radiation worker in Program 84-03 ordered and
received 50 mCi of phosphorus-32 orthophosphate. Although the
.laboratory had an authorized inventory limit of 50 mCi for all
forms of phosphorus-32, the original program application stated
that the total inventory for orthophosphate would be limited to
20 mCi. This was a violation of the originally requested and
approved program limits.

Cause

The Radiation Area Supervisor and the members of the laboratory
program were not familiar with the inventory limits in the original
program application; the Principal Investigator and Radiation Area
Supervisor had failed to post or communicate this information.

Pérsonnel were similarly unfamiliar with individual restrictions.
Approval memos had not been discussed between the Principal Investi-
gator and the new applicant. .

Corrective Action Taken

Meetings with the Principal Investigator and the Radiation Area
Supervisor have made them more acutely aware of the distinctions
between individual and program limits and requirements. 1In subse-
quent meetings with the radiation workers, the Principal Investigator
has communicated this information verbally and in writing to all
(Attachment D).

A reevaluation of all personnel limits in Program 84-03 has
been conducted and an update submitted to the Radiation Safety
Office for approval (Attachment J).

A reduction in potential new isotope use has been effected by
utilizing other qualified services for protein iodinations. This
has eliminated the potential use of unbound iodine in this laboratory
(Attachment K). '

A notice reminding all Principal Investigators of their obli-
gations and responsibilities under the NCI-FCRF license was issued
to reinforce the above attitudes facility-wide. A signed copy has
been received in acknowledgement from every Principal Investigator
(Attachment L}.

EXHIBIT S
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A Directorate within the NCI-FCRF which includes ten Radiation
Programs has established a committee responsible for guidance and
internal enforcement of radiation safety practices and policies
(Attachments M & N). This committee has established strict policies
" for record keeping and has established enforcement procedures to be
used for non-compliance. All policies of this committee are indepen-
dent from and in addition to the NCI-FCRF Radiation Safety Committee.
The activity of this committee is strong evidence of cooperation and
recognition of responsibility from this Directorate.

Corrective Ac:ign to be Taken

The proposed meetings with Principal Investigators (see B above)
will include a review of the duties of the Principal Investigator as
a major focus of the agenda. This will concentrate on aspects of
program limits, personal limits, and proper training and supervision
(Attachment H). Attendance at these meetings is mandatory; Programs
not represented by April 15, 1987 will be considered in suspension
~until training has been received. _

The Training and Experience Form used by new laboratory personnel

to apply for isotope use privileges has been modified to include a
section for the applicant to identify the isotope clearance and use
level being reguested and signature lines for both the applicant and
the Principal Investigator (Attachment O). This has been done for
the applicant to verify the accuracy of the information presented

and to ensure that the Principal Investigator is fully aware of the
prior experience, and possible limitations, of the new applicant.

Compliance:

This license shall be in compliance with all aspects of the
NCI-FCRF Manual, Section C or or before April 15, 1987.

e N
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C2. Violation

On December 17, 1986, a sink in room 31-16, Building 560,
the contamination was confirmed to be iodine-125.
Cause

A radiation worker in Program 81-09 was found to have washed
radioactive glassware in the sink and allowed the washings to go to
the drain, rather than retaining them for separate disposal, as
required. This individual had attended the bimonthly training
session.

Corrective Actions Taken

The individual responsible for this violation was privately
instructed on proper disposal technigques, and assigned an experienced
technician to do radioisotope manipulations for him (Attachment P).

When a second incident of minor contamination on a bench was
traced to the same individual, the Principal Investigator suspended
him from all further radiation work (Attachment Q). This suspension
was enforced without prior consultation with either the Radiation
Protection Office or the Radiation Safety Committee, reflecting that
the Principal Investigator was exerting strong internal control over
his program.

Corrective Action to be Taken

.The training session currently offered for all new radiation
workers is to be modified in several ways to improve the information
provided and increase the total coverage of personnel.

The current bimonthly course presents approximately 5 hours of
instruction on radiation physics, 2 hours on general radiation
safety principles, and 1 hour of NCI-FCRF policy instruction, which
includes discussion of required record keeping and instruction on
proper waste handling procedures (Attachment R}.

The proposed course outline will continue the bimonthly presen-
tation of radiation physics and general radiation safety principles.
However, the time allotted to this course will be one full day, 8
hours. This will allow additional instruction in principles of
radiation safety to be developed.

In alternating months the Radiation Protection Office will
present a 4 hour course of safety training and policies and procedures
(Attachment S). The safety content of this portion will be developed
from video tapes already available, .and video demonstrations of
specific experimental design as typically encountered at FCRF.
Additionally, more time will be allotted to the specific policies at
NCI-FCRF.
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Attendance requirements will be changed to correct a previous
loophole which allowed some personnel to miss the instruction on
policies and procedures as applied at FCRF. The Introduction to
Radiation Physics will be required of all new radiation workers
unless they can demonstrate that they have taken the equivalent
course at NIH. The course at NIH was developed by Dr. W. Schadt who
is the consultant instructor for our course of identical content.
The Introduction to Radiation Practices at FCRF will be required of
all new personnel, regardless of prior work experience. This change
will ensure that all personnel are presented material on both safety

and local policy.

Foreign language translations of the general rules for isotope
handling at the NCI-FCRF have been prepared and distributed in
French, Italian, German, Spanish, Japanese, and Chinese (Attachment
T). We feel that this is a unique and highly effective way to
assure that the numerous Visiting Scientists at the NCI-FCRF are
fully cognizant of all radiation safety policies and reguirements.
These were completed and distributed in October, 1986.

Compliance

All radiation programs and workers are expected to be in com-
pliance with all requirements of the NCI-FCRF policy at the current
time. Modifications to the training program are scheduled to be
effective by May 1987.

EXHIBIT 5
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C3. Violation -

On or about August 30, 1985, the NCI-FCRF Radiation Protection
Office was notified that 5 mCi of chromium-51 belonging to our —
license had been found in a Uniformed Services University laboratory.
No transfer papers had been processed. Upon investigation it was

determined that the isotope was on the inventory of our program
81-09; the Principal Investigator admitted that he had transported
the isotope and failed to notify the Radiation Protection otfice
prior to the transfer.

cause

The NCI investigator was collaborating with a scientist at the
Unifornmed Services University and attempted to provide reagent to
complete work in a short time frame on a weekend. He was aware that
proper procedures were not being followed, but intended to follow up
when there was more time.

Corrective Action Taken

The Principal Investigator of 81-09 was counseled at length
about the serious implications of any violation of NCI-FCRF or NRC
regulations by the Director of Operations, Director of Safety, and
the General Manager. The isotope in question was actually logged
off the laboratory inventory, the material was packaged safely and
properly, and the Principal Investigator cooperated in every way to
- resolve problems created. If our Radiation Protection Office would

have been notified as required this would have been a legal transfer.
At the time, these mitigating factors caused no action to be taken
against the radiation program.

Memoranda of suspension of worker privileges (Attachments P & Q)
issued by the Principal Investigator of program 81-09 provide clear
evidence that he is now taking an active and serious role in the
oversight of the radiation safety aspects of his program.

Corrective Action togye Taken

Since this incident, the Radiatjion Safety Committee has voted
to temporarily suspend any program and its Principal Investigator
for any similar violation. The terms of such a suspension shall be
determined by the circumstances.

Future training sessions with radiation workers and Principal
Investigators shall emphasize adherence to all regulations, withcout
exception. Due to the presence of numerous government investigate.s
on ocur license, and our proximity to the National Institutes of
Health, Bethesda, MD, special emphasis will be placed upon strict
adherence to proper transfer procedures.

EXHIBIT \5
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Compliance

All programs are currently in compliance for proper transfer
‘procedures, and strict enforcement will-be-administered to maintain ---
total compliance.

General Surveillance

The following actions have either been taken, or will be insti-
tuted shortly, to increase and improve the surveillance of all
aspects of radiation program operations.

1) The Format for Training and Experience form used to amend
personnel to a radiation program has been modified (Attachment O) to
.provide for signature verification.of the submission by both the
applicant and the Principal Investigator. This has been done to
prevent a recurrence of the misrepresentation of experience which
occurred in conjunction with the incident cited in sections B and
Cla of the Notice of Violation.

2) The letter of approval for new personnel shall be routed
through the Principal Investigator rather than directly to the new
applicant. This, in conjunction with (1) above is being done to
address issues noted primarily in sections Cla and Clb of the Notice
of Violation. These two steps should serve to increase the Principal
Investigator's awareness of the qualifications and limitations of
each new worker. .

3) New training materials are being developed which will be
used in expanded Introduction and Training Sessions to provide more
basic safety information prior to specific training in individual
laboratories. The new materials will include video tape enactments
of experimental situations and techniques iikely to be encountered
in typical laboratories here. These materials are intended to
broaden the basic safety training an individual receives from the
Radiation Protection Office, and will be aimed to help workers
identify a potentially dangerous situation before harm occurs.
These steps are being taken to improve deficiencies which resulted
in items A and B of the Notice of Violation.

4) An independent consultant will be contracted to perform
periodic reviews of the radiation safety programs under this license.
These audits will be for the purpose of assisting the individual
programs and the Radiation Safety Committee in determining where
potential shortcomings may exist. The use of the consultant will
not replace any functions or responsibilities of the Radiation
Protection Office or individual Principal Investigators. The Radi-
ation Safety Committee felt that an outside consultant could be more
objective and candid in evaluating our programs, could provide a
professional perspective gained from experience with other insti-
tutions, and would be more thorough than an internal committee
operating with less time and experience for this type of functien.

EXHIBIT I
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All recommendations from such audits will be reviewed by the
Principal Investigator of the individual program, and by the Radiation
Safety Committee as a whole. Any modifications to program structure
. will be done by the Principal Investigator. Any disciplinary action,...yge
if deemed necessary, would be decided and imposed by the Radiation L
Safety Committee.

5) The Radiation Safety Committee will meet quarterly, rather
than semi-annually as at present, to maintain a more current awareness
of all aspects of the current radiologic programs. Monthly written
reports are currently circulated to all members for this same purpose.
Additional information will be included as available and when appro-
priate. We have already increased inventory monitoring by including
the monthly inventory status of each program with this report. As
additional information is computerized, it will be utilized where

appropriate.

€) Frequent and open communica+ions between the Program Directors
at NCI-Frederick Cancer Research Facility have emphasized the impor-
tance and commitment to Radiation Safety (Attachments U, V, and W).
These messages have been promulgated in writing and in numerous
meetings with laboratory and section heads. There can be no doubt
in any investigator's mind that all levels of management at the
NCI-Frederick Cancer Research Facility are concerned about radiation
policy and will accept no excuses or make exceptxons in the effort
to achieve a hazard free work environment.

«10- | -
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cemeemn -V S..NUCLEAR REGULATORY (OMMISSION
REGION I

Report No. 030-01786 '
Docket No. 19-00296-10 Priority 1 Category GI  Program Code 2110
Licensee: Department of Health and Human Services

National Institutes o¢ Health
Bethesda, Maryland 20014

Facility Name: National Institutas of Health

Inspection At: Bethesda, Rockville and Baltimore, Maryland

Inspection Concucted: July 8 - 12, 1991

Inspectors: __W——. B-rq- 9
will Davidson, Health Physac1st gate

F—ry-3
date
LA Fi1v-27"
Teresy Hall Darden, Senior Heallh Physicist date
Approved by: M F-19-Fr
Mohamesf M. Shanbaky, Chief date

Nuclear Materials Safety S 1on A
Inspection Summary: Routine announced 1qspection on July 8 - 12, 1991
(Rerort No. 0330-01786/91-001)

Areas Inspected: Organization and staffing; licensee's actions on previous
inspection findings; incidents/ notifications; training; procurement and
inventory controls; materials receipt and distribution; radiocactive waste
management; leak tests: facilities: radiotherapy; personnel exposure:
instrument calibration: airborne effluents and radicactive waste management.

Results: One violation was identified - fatlure to maintain constant
surveillance of radioactive materials in the nuclear pharmacy (Section 11.2).
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Details

1.0 Persons Contacted

2.0

*Lynn Jenkins, Acting Chief, Clinical Center Unit

*Ted W. Fowler, Deputy Radiation Safety Officer

*Robert A. Zoon, Chief, Data & Analytical Service

*Nancy Newman, Assistant Chief, Radiation Safety Operations Section
*Wm. J. Walker, Radiatfon Safety Officer (RSO)

*Tara Barkley, Health Physicist

*L{sa L. Coronado, Health Physicist

*Katharine McLellan, Health Physicist

*Ivan Wallace, Health Physicist

*Kelly Austin, Health Physicist

*Bruce Smith, Assistant Chief, Support Services Unit

*Kathleen Dolce, Health Physicise

*Richard J. Kagan, Health Physicist :

*William Holcomb, Radiation Safety Training Officer

P. Boon Choch, Member, Radiation Safety Committee
*Israel Putnam, Chief, Materials Control Unit, Radiation Safety Branch
=Jorge A. Carroquillo, Deputy Chief Department of Nuclear Medicine

and Member, Radfation Safety Committee

*Ade] Baryoun, Health Physicist

Mark Potman, Radiopharmacist

Pat Henney, Lead Technician, Nuclear Medicine

Craig Cochron, Nurse

Cheryl Burns, Technictan, Radiation Service Organization, Inc.
*Sean Austin, Radicactive Waste Project Officer

Other managerial, research, and radiation safety personnel, including
contractors, were contacted during this inspection,

Scope of the Inspection

This inspection was an examination of .activities conducted under a

medical research, diagnosis and therapy license cf broad scope. During
the course of the incpection, the inspectors observed operations of the
Radfation Safety Branch (RSB) in Buflding 21, radiopharmacy operations in
Building 10, the Nuclear Medicine Department, approximately 30 research
laboratories 1in Buildings 10, 14, 21 and 37, research laboratories at the
licensee's facility in Rockville, Maryland, and at the Baltimore, Maryland
Gerontology Center. The inspectors observed use and storage of radio-
active materials, interviewed personnel, examined records and performed
measurements for radiatfon exposure and contamination taroughout the
facilities. '

Bxpr D
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_3.0 Orqanization and Staffing

4.0

The Radiation Safety Branch (RSB) is comprised of 33 professional,
technical, and support staff members, supplemented by a number of full-time
contractor personnel. The Chief of the Radfiation Safety Branch also serves
as the licensee's Radiation Safety Officer (RSO). The RSO has authority
to suspend authorized users when violations of procedures, Nat‘onal
Institutes of Health (NIH) policy, NRC regulations, or license conditions
occur.

The NIH Radiation Safety Committec {s appointed by the Director of NIH.
The major classes of users of radicactive materials and radiation scurces
are represented. Representatives “rom nursing services and N]IH management
are also included in NIH Radfation Safety Committee membership.

The inspectors reviewed the Radiation Safety Committee (RSC) meeting minutes
for the past year and determined that the RSC has carried out its functions
as described in the Radiation Safety Guide. The Radiation Safety Committee
minutes thoroughly discur.ed incidents of radiological concern which

 occurred at NIH during the period reviewed. Further, all reviews,

approvals, or denials of human use protocols continue to be performed by
the RSC. The RSC also concurred in the RSD's nonhuman use authorizations.

No violations were {dent{fied.

Licensee's Actions on Previous Inspection Findings

The inspectors reviewed the actions taken by the licensee to correct and
prevent recurrence of the violation identified during the irspection of
the licensee's program on June 11 -~ 13, 1990, as documented in the Nuclear
Regulatory Commissfon's (NRC) letter dated August 23, 1990.

(Closed). Faflure to accu-ately estimate radioactive material in the
solid waste. -

The inspector observed that th2 licensee instituted a3 waste tagging system
which requires that all authori-ed users note on the tag, the isotopic
contents and activities in the cuntainer. A carbon copy of the tag is
forwarded to data processing to update the database for fnventory control.

EXHIBIT \:s-
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5.0

6.0

Incidents/Notifications

The inspector reviewed incidents identified and Jocumented by the RSB since
the 90-001 Inspection. The events described in these documents included
spills, uvnauthorized removal of trash by housekeeping anc other personnel,
security breaches fnvolving radicactive materials, unauthorized removal,
possession and use of radioactive material, <aproper transfer of ]
radioactive material, fire in a lab which contained radicactive material,
loss and recoveries of licensed material, personnel contaminations and
bagged waste which triggered the radiatfon alarm at the incinerator. The
inspector noted that responses by the RSB to incidents were immediate.
Reviews of the events were comprehensive and included evaluations of
causes, effects, corrective and preventive actions. Notifications, when
required, were made to the NRC. ODisciplinary measures were taken in
accordance with Radiation Safety Policy and were supported by management.
The inspector noted that the Radiation Safety Disciplinary Policy regarding
misadministrations has been considered harsh by some and has been a3 topic
of discussion at Radiation Safety Committee Meetings. This was described
in the minutes of the Radiation Safety Committee and verified by the RSO.
The disciplinary policies have been supported by NIH management.

Training

The adequacy of the authorized user.and supervisor training was determined
by discussions with licensee representatives and interviews with users.
These discussions indicated that all handlers oi radicactive materials are

_ required to attend a one day traini.ng course conducted by the RSB. A1l

users and ancillary personnel are required to take refresher training
annually. The RSB also provided training to contract personnel.
Authorized users (those specifically licensed thru the Radiation Safety
Committee in conjunction with the Radiation Safety Branch) are required to
take 3 two week training course offered by the RSB. Accorcing to RSB
personnel, prior to 1989, the two weck radiation safety training courses
were offered to authorized user candidates twice a year.

Since 1989, as a result of decreased authorize. user candidate interest,
cost constraints and staffing limitations, the schedule for this training
has been decreased to once a year. It was offered April 3 thru April 24,
1983; September 17 thru October 4, 1990 and {s scheduled to be held
September &4, thru September 20, 1991. 1If an individual misses the annual
authorized user training course and desires to become an authorized user,
he or she {s permitted to work under the license of an authorized user
until the scheduled training fs received. If an individual does not follow
this procedure, permission is not granted to work with radiocactive
riterifals as an independent authorized user. Through discussion with the
RSB staff, the RSO, and individual workers, the inspectors determined that
individuals were aware of the NIH radiation safety training guideltines,

and had received individual or authorized user training, and that refresher
training had been performed as required.

No violations were fdentified.
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7.0 Procurement and Inventory Controls

8.0

According to RSB personnel, most radicactive materials are ordered by
fndividual users through & system of blanket purchase agreements with
major suppliers. Each institute at NIH has its own procurement office.
Larger orders or special items (anything over $2500) are procured through
2 written requisition process. Such orders must be approved by the RSO.
There are generally no direct deliveries to investigators with the
sxception of a large item, such as an {rradiator. Also, the Gerontology
Research Center in Baltimore receives material directly.

The inspector observed that NIH had a computerized inventory control
system. Information on each incoming shipment of radiocactive material was
entered into the database daily as the material was received in

Building 21. NIH prepared monthly reports which noted the total inventory
for each major isotope. The reports used the previous month's total,
adding in the monthly receipts and subtracting the total munthly activity
disposed including the shipped waste. the liquid wastes disposed of through
the sanitary sewer and the solid waste incinerated. The computer program
used to generate the report incorporates radicactive decay. Authorized
users were responsible for maintaining a record of the receipt, utilization
and disposal of radioactive materials used under their authurization using
NIH Form 88-16 " Isotope Receipt, Utilization and Disposal Racord.® A
binder was provided by the RSB to maintain these records. D.ring the
inspection, all of the labs visited by the inspectors had apﬁropriately
completed 88-16 Forms,

No violations were identified.

Receipt and Distribution of Radioactive Material

A1l radioactive materials shipments are received by the Radiation Safety
Branch in Building 21. Most shipments are received during normal working
hours. Occasionally shipments arrive during the weekend. Security
personnel escort the carrier to Building 2] where the package is left in a
secure area until radiation safety staff can process it. Packages are
normally surveyed in sccordarce with 10 CFR 20.205. The inspector observed
that surveys were performed on the exterior package surface and information
on the shipping papers was matched with the purchase order information.
The packages were opened in a fume hood and wipes were performed on the
i{nner p?ckages. Package data was entered and verified on a computer
terminal.
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9.0

Also, the inspector_ observed that external radiation_ surveys at the package

'surface and at one meter were performed on packages containing greater

than Type A quantities. Contamination surveys were also performed when
required pursuant to 10 CFR 20.205. The shipping papers were reviewed to
assure that information from the purchase order matched the info- <“fon on
the NIH Form 88-1 "Request for Purchase and Use of Radiocactive harerials.”
If an 88-1 was not received from the authorized user, the package was held
in the RSB until the appropriate information was received. The material
was also held when there were noted discrepancies between the shipping
papers and the 88-1 which zould not be resolved by phone. The computer
was used to log {nformation on each shipment into the RSB database which
enabled the licensee to maintain a fairly accurate materials inventory.
The database was also used to verify that the user was authorized for the
material ordered.

The inspector also observed that packages were opened in 3 nood and each
inner package was swiped for contamination. There was a GM meter and a
scint{llation counter {n the hood for analyzing wipes for gamma and high
energy beta emitters. The licensee stateJ that for low energy beta
emitters the wipes are sent to the lab for counting. Routinely, if no
contamination is found, each order is repackaged and prepared for celivery
to the authorized user. Packages sometimes contain multiple orders.

Actual delivery is routinely performed by a contractor, Radiation Service
Organization, Inc. (RSOI). RSO! personnel have been instructed to obtain
the signature of an individual user upon delivery,

The inspector noted that all personnel who worked in the materials receipt
area were monitored with whole body and wrist film badges as well a: a
ring TLD. The individual performing package wipes in the fume hood was
observed to be wearing ring and wrist badges on the right hand facing
outward. During observation of the operation, it was noted that the
individual held each package with his left hand and using forceps, wiped
each package with his right hand. It was recommended by the inspector
that the badges be worn on the left hand facing inward.

No viclations were 1dent1f1ed;

Radicactive Waste Program

From records review and observation, the inspector determined that all
radioactive waste was processed through the Radiation Safety Branch in
Building 21. Work was carried out by the licensee's contractor, RSOI.
During the last inspection, it was noted that contrary to procedures, the
data collection mechanism to generate estimates of solid radioactive wastes
did not incorporate specific data sheets from each user. Consequently,

the estimate of radiocactive material in the solid waste was grossly :
i{naccurate in that disposal estimations often exceeded materials receipts.’
To address this deficieacy, the licensee instituted a waste taggfng system
which required each authorized user to tag all liquid and solid waste
containers prior to pick-up by RSOI. RSOI staff was instructed to pick up
only waste that was tagged. The inspector noted that the informatfon on
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the tag included the name of the authorized investigator, room number,
type of container (e.g. 5 gallon carboy), isotopes activities and date of
pick-up. One copy of the tag is routinely forwarded to data processing to
update the database for inventory purposes.

9.1 Liquid Waste

The inspector observed that liquid waste was collected by the
licensee's contractor and transferred to Building 21 in 2 or 5 gallon
carboys. Each carboy was tested for Ph. Liquid with a Ph below 3 or
above 10 was appropriately treated. An aliquot was taken and counted
to determine the concentration of radioactive material in each carboy.
The volume 1in the carboy was estimated and the total activity
determined. This activity was comparec to the activity listed on the
tag by the user. The inspector noted that since the activity listed
by the authorized users was only an estimate, the activity of the
sample sometimes differed. Routinely, when the difference is
significant, {t fs discussed with the authorized user by RSB
personnel. From review of licensee records, procedures and personnel
interviews, the inspector determined that the licensee is authorized
to dispose of 8 curies of licensed material each year t> the sanitary
sewer system. In calculating aispasal limits the licensee used an
amount of 32 millicuries for each work day and assumed 250 work days
per year. Approximately 15-25 carboys of liquid waste were handled
daily. When the total activity for all the carboys was less than

32 millicuries, the 1iquid was disposed of down the sewer. "When the
activity was greater than 32 millicurfes, selected carboys (such as-
those with sfgnificant amounts of P-32) were held for decay., while.
the liquid from the remaining cartoys (with activity less than

32 millicuries) was released to the sanitary sewer. Larger amounts
of liquid waste were kept in nine storage tanks. In 1990, the
licensee disposed of 5926 millicuries of liquid waste. So far {n
1991, the licensee had disposed of 3047 millicuries of liquid waste.
Records show that releases to the sanitary sewer system were less
than 1% of MPZ averaged over one month. Also the records indicated
that the iicensee was comparing releases to Table 1l values rather
than Table I as specified in 10 CFR 20.303.

Liquid scintillation vials are handled separately. Vials containing
only hydrogen 3 (H-3) or carbon 14 (C-14) below the limits of 10 CFR
20.306 are placed in a separate drum for shipment to Quadrex, a
commerzial disposal company. Vials with shorter lived licensed
materials such as P-32 sre normally held for decay.

EXHIBIT 5
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9.2

9.3

Solid Waste

The {nspector observed that solid waste was collected from individual
users in plastic bags by RSOl and brought to Building 21 for
processing. When the waste was off loaded from the trucks it was
placed in 55 gallon drums. Tre waste was then compacted i:. one of

two waste compactors. The licensee indicated that they try to. achieve
3 2-to-1 compacting ratfo. The waste tags for each bag of waste were
kept to identify the waste compacted in each drum. Licensee
procedures required that drums be sealed when filled, labeled and
prepared for shipment to Chem-Nuclear, another disposal company. The
inspector also noted that appropriate protective clothing was worn

and breathing zone air samples were collected {n the vicinity of the
compactors. A review of the records of these sampies indicated no
measurable afrborne contamination levels. The licensee's tontractor
2lsc performs daily radfation and contamination surveys of the area.
In response to the inspector’'s inquiry concerning floor contamination
surveys around the two compactors, RSO! personnel surveyed the floor
with a GM meter with a pancake probe and detected some contaminmation.
A resurvey serformed after efforts to decontaminate the arca showed
that contamination still remained. At this point, RSOl staff roped
off the area and performed 2 more detailed wipe survey of the area to
determine the nature of the ccntamination. During this procedure the
RSOI staff was observed to put on protective booties. The inspector
recommended to RSB staff that because of the potential for increased
floor contamination the wearing of protective booties during the
compacting operation might be a desirable practice. The RSB staff
agreed that this would be appropriate and indicated that they intended
to review the waste area to determine {f more effective controls could
reduce the possibility of floor contamination.

Incineration

Jt was noted by the inspector that NIH had three incinerators on site
routinely used for the destruction of pathological waste. However,
the RSB also utilizes the incinerators for the disposal of some radio-
active wastes. To assure that releases from the incinerators remained
below regulatory limits, NIH limits the amount of radifoactive waste
sent to the incimerators. This limitation 1s based on the maximum
activity per isotope that may be incinerated per day such thit the
24-hour average concentration in the gaseous efflueat will not exceed
MPC. This assumes that all of the activity gues up the stack. A
review of records indicated that the maximum daily concentration for
the most common {sotope, H-3, was about 7% of MPC. Also, it was noted
that the licensecs estimate of anrual airflow was based on the flow
from the two older incinerators. The newer incinerator No. 3 has a
greatly increased airflow. Therefore, the inspector determined that
actual emissions were probably much less than indicated. The licensee
representative stated that they intend to provide additional information
to the NRC concerning the increased air flow to modify their current
incineration activities.
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As a result of a previous inspection, NIH committed to installing an
automatic alarm system for detecting radioactivity in medical
pathological waste boxes which could inadvertently be sent to the
incinerators. The inspector observed that this system consisted of a
Victoreen GammaGuard area monitor with two GM detectors mounted on
the incinerator feed conveyor belt so that each box can be monitored
on two sides. The detectors are set to alarm at the detection of a

1 millicurie cesium=137 source. This setting also ensures the
detection of significant levels of other nuclides with medium to high
energy gamma emissions. During the fnspection, the detectors were
tested by the NIH staff using a 100 microcurie cesium=-137 source.

The alarm functioned properly. :

No violations were identified.

10.0 Sealed Source Inventory and Leak Test§

. The inspectors reviewed the licensee's records of sealed source inventory
and leak tests. Inventories and leak tests are required to be performed
once every six months. All results of leak tests were within license
Timits, and the tests were performed within the required time interval.

No violations were identified. -

11.0 Tour of Facilittes

11.1 Research Laboratories

The inspectors visited approximately 30 research laboratories and
performed inspections which included independent measurements, review
of laboratory records, and discussions with individual and authorized
users. The lab visits were conducted in the presence of RSB staff
members assigned to the specific laboratories. The inspectors

. determined that all authorized users were aware of their responsi-
bilities and were adhering to policies and procedures stated in the
NIH Radiation Safety Guide, various commitments made by the licensee
to the NRC, and NRC regulations. The inspectors noted the following:
radiocactive materials were properly labelled; laboratories were posted
as required; the required dosimetry and protective clothing were worn;
logs of material used were maintained; no evidence of eating, drinking
or smoking was observed i{n the laboratories; and monthly surveys were
properly documented. In acddition, the users who were intrryviewed
indicated that they had received the required licensee radiation
safety training and appeared to be familjar with the requiremenis o
the licensee's radiation safety program.

No violations were identified.
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11.2 Radiopharmacies

There are two radiopharmacies on the NIH campus, each responsible for
different types of radiopharmaceutical preparations. The radio~
pharmacy ¢n Building 21 1s primarily responsible for monoclonal
antibody labeling and dose preparation, and preparation of non-routine
radiopharmaceuticals. The radiopharmacy in Building i7 s primarily
responsible for radiopharmaceutical doses containing technetium~99m,
and cyclotron produced radioisotope preparations, as well as other
radiopharmaceuticals and radioisotopes routinely used in nuclear
medicine. The Radiopharmacy in Bui'ding 21 was closed during the
week of the {nspection because the radiopharmacist normally {n
Building 10 was on vacation and the radiopharmacist from Buflding 21
was his replacement. :

The inspectors {nterviewed the radiopharmacist and observed his work
in progress including the elution of the technetium-99m generator,
The inspectors revieweg records of surveys and dose calibrator
constancy, linearity, geometry and accuracy tests.

The inspectors noted that there were three doors. One opens to a
hallway in the Nuclear Medicine Department. However, this door
remafns locked at all times. Another door opens to the receptionist
area. The third door has two parts and opens to the Nuclear Medicine
Department. The top part of this door is normally open and the bottom
part has a bench top which s kept closed. The inspectors observed
that the radiopharmacist prepared the doses, and then placed them in
lead boxes on the bench top with a copy of the dose calibrator
print-out which noted the activity contained in the syringe. The
Nuclear Medicine technologists or physicians then removed the lead
boxes from the bench top for patient injections. When asked by the
inspector about the bench top distribution during his absence, the
radiopharmacist stated that he normally left the top half of the door
open when he left the department for lunch and that the bottom door
was kept closed but not locked. )

During the radiopharmacist's iunch break the inspectors returned to
the radiopharmicy and found three lead boxes containing licensed
material on the door bench top. They were unchallenged by any
Ticensee personnel as they entered the area. The inspectors noted
that there were no other personnel in the area at the time to maintain
constant survefllance or direct control over the radiocactive material.

Failure to secure licensed materfal or maintain surveillance {n an
area to which access s not controlled by the licensee is an apparent
violation of the requirements of 10 CFR 20.207.
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11.3 Nuclear Medicine Department

The inspectors reviewed procedures, records of surveys, interviewed
several technologists {n the Nuclear Medicine Department and
determined the following: during normal working hours. the radio-
pharmacists prepared and assayed all radiopharmaceutical doses for
patient administration. The nuclear medicine technologists become
involved in radiopharmaceutical dose preparation and assay only on
weekends. The nuclear medicine technologist had the opticn on
weekends to elute the technetfum-99m generator or to order bulk
technetium. Review of assay records indicated that prepared doses
were assayed prior to administration in accordance with the procedures
submitted with the lfcense application. Further, the dose calibrator
‘constancy was checked datly, as required.

No violations were identified.
‘ 12.0 Radiotherapy

12.1 Radiopharmaceutical Therapy

Two rooms are routinely used for radiopharmaceutical iodire therapy.
The 1icensee told the tnspector that the rooms were not surveyed and
decontaminated after cach therapy patient. Since the rooms are
usually used for therapy patients, the area Health Physicist only
surveys and decontaminates after every two therapy patients. The
licensee also stated that when {t's determined that the room is to be
released to a non-therapy patient, it {s decontaminated and surveyed
before the non-therapy patient §s allowed to occupy the room.

The inspector explained to the RSB staff that even though a safety
evaluation was performed to determine the significance of the hazard
assocfated with placing pharmaceutical therapy patients in the room
. prior to decontaminatfon 10 CFR 35.315(a)(7) requires that the room
not be reassigned until the removable contamination is less than
200 disintegrations per minute per 100 square centimeters
(dom/100cm?). There {s no explicit exclusion for <herapy patients.
The inspector then suggested to the licensee that thev submit thetir
proposal for exception to the Regulations regarding decontamination
of dedicated radiopharmaceutical therapy patient rooms prior to
release for uyse by another patient. The RSO stated that they intend
to apply for relief through an amendment in the near future. The
fnspector stated that resolutfon of this 1ssue will be reviewed during
the next inspection. '

The -inspector observed an fodine-131 therapy procedure and noted that
the area health physicist performed the appropriate cose rate
measurements and used good ALARA techniques during the procedure.
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12.2 Brachytherapy

The licensee told the inspector that brachytherapy was rarely
performed. However, the aumber of brachytherapy proc-~dures is
expected to increase in the future due to the arrival of a new
physician. The inspector found, by lookirg at the source log, that
only one brachytherapy procedure had been performed within the last
year. The inspector verified that the brachytherapy sources were
leak tested and included in the fnventory checks as recuired.

Two adjacent patient rooms have been designed to be used for
brachytherapy procedures. There {s mobile lex? shielding in both
rooms available for staff and visitors to use vicen in the room.
No violations were identified,

13.0 Personnel Exposure Monitoring

‘ 13.1 External Dosimety

The l{censee's dosimetry records indicated that NIH previded film
badge monitoring to over 6,000 individuals. RSB representatives
stated that all individuals working with gamma emitters, Y-ray
producing machines, and penetrating beta emitters were reguired to
wear film badge dosimeters. In addftion, film badges were routinely
{ssued to cther workers when dosimetry was requested.

The 1icensee also provided extremity monitoring to users handling
over 500 microcuries of phosphorus-32 in stock solutions and
individuals using millicurie quantities of gamma-emmiting nuclides.

Exposure history of individuals was stored in database files. The
inspectors reviewed selected exposure records and noted that dose
information was easily retrieved and maintained up to date.

‘ The inspector also noted that appropriate minor and major investiga-
: tions were conducted by the area health physicist on incividuals '
exceeding ALARA levels. The {nspector examined quarterly and annual
film badge summaries and determined that no exposures in excess of
requlatory limits had occurred within the last year.

No violations were identified.
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13.2 Internal Dosimetry

13.2.1

13.2.2

A{r Sampling Program

The inspector reviewed selected records of room, breathing
zone, and hood air analysis. The licensee utilized
activated charcoal to sample for {odines. Ereathing zone
samples were analyzed by the health physics staff after
each fodination. The inspector noted that the collection
efficiency of the charcoal medium was measured weekly and
was consistently greater than 99%.

The records reviewed indicated that measured room air
concentrations had not exceeded the regulatory limit for
afrborne concentrations in restricted areas for any nyclide
during the monitoring period.

No violations were identified.

Bicassay Program

From records review and personnel interviews, the inspectors
observed that the licensee's bioassay program inciuded
urinalysis, thyroid and whole body counting. 1Individuals
who used greater t-2n ten millicuries of iodine-125 and/or
100 millicuries of tritium as well as al) personnel involved
in the receipt, prepackaging or waste processing of these
isotopes were required to have a bicassay performed within

7 days of use or proces;ing.

Individuals performing fodinations are tracked on the
computer to ensure that tryroid uptake counts are completed
at the required frequency. For fadividuals using a
cumulative quantity of todine exceeding 10 millicuries in a
c2lendar quarter, a2 thyroid uptake count must be performed
by the end of the quarter. There are less than 5 users of
tritium in quantities greater than 100 millicuries.

The inspector found that the RSB staff investigates any
unusual exposures as well as all exposures greater than 10%
of the maximum permissible body burden or critical organ
burden. The inspector found that there were no exposures
which exceeded regulatory limits within the past 12 months.

No violations were identified.
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15.0

16.0

14

Airborne Effluents'from Hoods

The license stated that the major portion of the fodinations and other
activities involving radioiodines are performed fn the factflities of
Building 21. lodination enclosures with a charcoal filtration system were
used in hoods which also had charcoal filtration. Continuous effluent air
sampling was used fn hoods in Bufiding 21 and other high use hoods.
Effluent fodine samples were collected on charcoal cartridges and tritium
oxide was collected on selica gel for appropriate analysis. weekly
effic{ency tests showed the charcoal filter to have a collection e{ficiency
consistently of greater than 99%. '

The inspector examined selected records of airborne effluent monitoring

for the last year. The inspector noted that several hoods in Building 21
had effluents measuring at or above the MPC levels in air for fodine-125

on some weekly samples. However, the inspector's review did not indicate
any instance in which any hood approached the 10 CFR 20, Appendix B release
limits when averaged over the year.

No violations were fdentified.

Calibration of Radiation Survey Instrumentation

The licensee's radfatfon survey {nstruments used to measure dose rates are
calibrated by RSOI. The inspector verified that these calibrations were
done annually as required. Radiation survey fnstruments used to measure
contamination (such as those used by researchers) were routinely calibrated
on site by RSOI. The {inspector observed the field calibration of a
radiation survey meter performed by an RSO! employee. A field calitration
includes calibrating the count rate of each scale of the meter with an
electronic meter and determining detector efficiency with a standard
source.

No violation was identified.

Exit Interview

At the conclusion of the inspection, the inspectors met with the
i{ndividuals identified in paragraph 1 of this report and discussed
the scope and finding of the inspection.
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Areas Inspected: Organization and staffing; licensee's actions on previous inspection
findings: incidents/notifications: annual review: training: procurement and inventory controls;
receipt and distribution of radioactive materials: radioactive waste management; sealed source
inventories and leak tests: facilities: radiotherapy; personnel exposure monitoring; airborne
effluent; and instrument calibration.

Results: One violation was identified: failure to perform an adequate survey of a .
radiopharmacist to assure compliance with the regulatory limit for exposure of the skin
(Section 5.0). '
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DETAILS

Persons Contacted

*William J. Walker. Ph.D., Radiation Safety Officer (RSO) & Chief of the Radiation
Safety Branch (RSB)

*Ted W. Fowler, Deputy RSO & Chief of the Radiation Safety Operations Section
(RSOS) :

*Robernt A. Zoon, Deputy Chief, RSB

Nancy Newman, Assistant Chief, RSOS. RSB

*Roger N. Broseus, Ph.D., Assistant to the Chief, RSB

“Tara Barkley, Health Physicist, RSB

*Lisa Coronado, Health Physicist. RSB .

*Katharine McLellan, Health Physicist, RSB

*Kelly Austin, Health Physicist. RSB

*C. Bruce Smith, Ph.D., Acting Chief, Data and Analytical Services Section, DASS,
RSB '

*William F. Holcomb, Radiation Safety Tmmng Officer, RSB

“Isracl Putnam, Chief, Materials Control Unit. DASS, RSB

“Jorge A. Carrasquillo. M.D.. Deputy Chief, Department of Nuclear Medicine

*Adel M. Baryoun, Health Physicist, RSB

*Sean Austin, Radiocactive Waste Service Project Officer, RSB

*Philip S. Chen. Jr., Ph.D., Associate Director for Intramural Affairs

*Jacob Robbins. M.D.. Chairman. Radiation Safety Committee (RSC)

"Richard G. Wyatt, Assistant Director for Intramural Affairs & Member, RSC

*Robert W. McKinney, Ph.D.. Director. Division of Safety

*P. Boon Chock. Ph.D.. Member, RSC

*Lynn Jenkins. Unit Leader. Clinical Center Unit, RSOS, RSB

*Jan Van de Geijn, Ph.D., Head, Section of Physics, National Cancer lnstmne

"Ronald Neumann, M.D., Chief. Department of Nuclear Medicine

*Robert Leedham, Jr., Nuclear Pharmacist, Department of Nuclear Medicine

*Richard Fejka, Nuclear Pharmacist. Department of Nuclear Medicine

*Shawn Googins, Acting Assistant Chief, DASS, RSB

*Beth Reed. Physical Science Technician, RSB

*Carol DeWeese, Health Physicist. RSB

*Cathy Ribaudo, Health Physicist. RSB

*George O. Redmond, Physical Science Technician, RSB

Other managerial, research and radiation safety personnel, including
contractors, were contacted during this inspection.

*Denoted attendance at exit meeting
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2.0

3.0

4.0

S.M.ll&_[ﬂmi.o.n

Thns inspection was an examination of activities conducied under a medical research,
diagnosis and therapy license of broad scope. During the cours~ of the inspection,

the inspectors observed operations of the Radiation Safety Branch (RSB) in Building
21, radiopharmacy operations in Buildings 10 and 21, the Department of Nuclear
Medicine. approximately 100 research laboratories in Buildings 4. 6. 10, 14, 18T, 21,
29A, 30. 36 and 37, and research laborator’es at the licensee's facility in Rockville,
Maryland. The inspectors observed the use and storage of radioactive materials,
interviewed personnel, examined records. and performed measurements for radiation
exposure and contamination throughout the facilities.

Organizati { Staff

The RSB is comprised of 33 professional, technical, and support staff members,
supplemented by a number of full-time technical contractor personnel. The RSB
currently has two positions open that are effected by a hiring freeze. The RSB plans
to reevaluate its staffing needs since two new research buildings are being added to
the National Institutes of Health (NIH) license. The Chief of the RSB also serves as
the licensee’s Radiation Safcty Officer (RSO). The RSO has authority to suspend an
authorized user when violations of procedures. NIH policy, NRC regulations. or
license conditions occur.

The NIH Radiation Safety Committee (RSC) is appointed by the Director of NIH.
The major classes of users of radioactive materials and radiation sources are
represented. Representatives from nursing services and NIH management are
included in the RSC membership.

The inspector reviewed the RSC meeting minutes for the past year and determined
that the RSC has carried out its functions as described in the Radiation Safety Guide.
The RSC meeting minutes indicated that the RSC thoroughly discussed incidents of
radiological concern which occurred at NIH during the period reviewed. Further, all
reviews, approvals, or denials of human use protocols continue to be performed by
the RSC. The RSC also concurred in the RSO's nonhuman use authorizations.

L s Al Previous Inspection Findi

The inspector reviewed the actions taken by the licensee to correct and prevent
recurrence of the violation identified during the inspection of the licensee's program
from July 8 to 12, 1991, as documented in the NRC"s letter dated August 20, 1991.
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(Closed). Failure to maintain constant surveillance of radicactive materials in the
nuclear pharmacy.

The inspector observed that the licensee :nstituted a procedure to lock the nuclear
pharmacy and sccure all licensed mar_iial while the pharmacist was away or 2 nuclear
medicine technologist was not i wtendance. All radicactive material use areas
inspected were secure on the dates of the inspection. :

Incidents/Notificati

The inspector reviewed incidents identified and documented by the RSB since the
91-001 Inspection. The events described in these documents included: spills:
unauthorized removal of trash by housekeeping and other personnel; improper transfer
of radicactive material; unauthorized removal. possession, and use of radicactive
material: losses and recoveries of licensed material; personnel contaminations; and
radiation alarms at the incinerator triggered by bagged waste. The inspector noted
that, in general. responses by the RSB to incidents were immedizte, comprehensive
and included evaluations of causes, effects. and corrective and preventive actions.
Disciplinary measures were taken in accordance with Radiation Stfe(y Policy and
were supported by management.

During a review of operations in the Building 21 udiophmmcy, the inspector
determined that a spill of approximately 8 millicuries (mCi) of lutetium-177 had
occurred on June 16. 1992, which resulted in the contamination of the radiopharmacy’
and radiopharmacist. The Radiopharmacist stated that on the moming of June 16,
1992, he was working alone in the pharmacy preparing to label a monocional
antibody with approximately 47 mCi of lutetium-177. At approximately 6:45 a.m.,

the Rad:ophz.uncxst attempted to vent the sealed vial containing the lutetium-177

liquid using a small gauge needle and one milliliter syringe. Pressure within the vial

forced the plunger out of the syringe and allowed the radioactive liquid to escape the
vial. The lutetium-177 liquid was sprayed up toward the pharmacy ceiling. The
Radiopharmacist said that air supply vents in the ceiling directed the lutetium-177

"mist” back toward the work bench. The Radiopharmacist stated that because he was
working behind an L-block and wearing protective clothing and safety glasses, the
only area of his body to receive contamination was his forehead near the hair line.
The Radiopharmacist said that he changed his protective clothing but continued with
the monoclonal antibody labeling because he believed that he needed help with the
decontamination of his forehead and because of time constraints on the monoclonal
antibody labeling.
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According to a memorandum describing the incident which was written by the area
Health Physicist on July 13, 1992, the RSB was notified of the spill by the
Radiopharmacist at approximately 8:00 a.m. on June 16, 1992. The area Haalth
Physicist stated that upon her arrival at Building 21 at 8:15 a.m., she surveyed the
Radiopharmacist with a pancake Geiger-Muller (GM) probe and found count rates in
excess of $00,000 counts per minute (cpm) on his forehead. The area Health
Physicist indicated that 500,000 cpm was the maximum on scale reading for the
survey instrument. Surveys made of the L-block and areas around the L-block also
indicated count rates in excess of $00,000 cpm. The area Health Physicist stated that
the Radiopharmacist's shoes were contaminated and count rates on the floors in the
pharmacy ranged from 2500 cpm to in excess of $S00,900 cpm. Localized
contamination in the range of 300 cpm to 8000 cpm was detected in the adjoining hall
and adjacent laboratory. The inspector determined that at least one wipe test for
removable contamination was taken from the L-block. The area Health Physicist
stated that an analysis of this wipe indicated removable lutetium-177 contamination of
40.000 disintegrations per minute per 100 square centimeters (dpm/100cm?).

The area Health Physicist stated in her memorandum that the Radiopharmacist began
decontaminating his forehead but after one hour of .repeated cleaning, 4000 cpm of
contamination remained in his hair. The Radiopharmacist elected to remove the
contaminated hair. A whole body count and urine bioassay were performed and
indicated no detectable internal contamination or remaining external skin
contamination. Difficulties were encountered in decontaminating the facilities and
repeated decontamination attempts were performed. The licensee was eventually
successful in decontaminating the affected areas.

The licensee stated that, based on the results of the urine bioassay and whole body
counts and the level of removable contamination on the L-block as indicated by the
wipe test, they concluded that the incident would not result in an overexposure to the
skin of the Radiopharmacist and that the incident was not reportable to the NRC.
Therefore, no immediate dose assessment was performed. The licensee said that their
intent was to perform the dose assessment when time permitted. The previously
mentioned memorandum from the area Health Physicist was written on July 13, 1992,
This memorandum included corrective and preventative actions taken as a result of the
incident.
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On July 23, 1992, the licensee performed an assessment of the dose to the skin of the
Radiopharmacist using the Varskin program. Because of similarities in beta and
gamma encrgies between lutetium-177 and iodine-131, and because lutetium-177 was
not included in the Varskin library, the assessment was performed using factors
developed for iodine-131. The inspector determined that this assumption was
appropriate and conservative. From their assessment the licensee estimated that the
Radiopharmacist received a radiation exposure of 60 millirems to the skin on his
forehead. The inspector determined that this dose assessment was inadequate for
several reasons which are discussed in the following paragraphs.

In performing the dose assessment, the licensee assumed that the total activity on the
Radiopharmacist’s skin was 40,000 dpm. This assumption was based on the
removable contamination found on the wipe test of the L-block. The inspector
determined that this assumption was not appropriate because it assumes 100 percent
efficiency of the wipe test for removing all of the contamination present. Based on
the apparent difficulty encountered in decontaminating the floors and other surfaces in
the pharmacy, it seems likely that the actual contamination on the skin could have
been several times greater than that detected by the wipe test. The inspector noted
that a commor.iv assumed efficiency of the wipe test for removing the activity present
of 10 percent would result in an estimated skin contamination of 400,000 dpm, a
contamination level more consistent with the greater than 500,000 cpm reading
measured by the area Health Physncnst Additional questions regarding the actual skin
contamination activity are raised in that the wipe sample was taken from the L-block
and not the Radiopharmacist's forehead. The licensee acknowledged that the wipe
test taken on the L-block might not be an accurate representation of the contamination
on the Radiopharmacist’s forehead but stated that they did not want to delay
decontamination of the Radiopharmacist. The inspector agreed that the licensee
should not unnecessarily delay decontamination of personnel, however, the
Radiopharmacist had already been contaminated for approximately 90 minutes.
Valuable information regarding the quantity and distribution of the activity on the
Radiopharmacist’s forehead could have been gathered concurrent with the
decontamination without any appreciable increase in time or exposure.

For purposes of dose assessment, the licensee also assumed that the skin
contarcination was uniformly spread over 100 square centimeters (cm®). The licensee
stated that this assumption was based on guidance found in NRC Regulatory Guide
8.23, Table 2, entitied "Recommended Action Levels for Removable Surface
Contamination in Medical Institutions®. The inspector noted that Table 2 provides
recommended action levels for rem: vable surface contamination but does not prov:de
guidance for determining skin dose from contamination. The International
Commission on Radiological Protection (ICRP) in Publication No. 26 (197
recommends that for routine monitoring of skin exposure, it is adequate to regard the
contamination as being averaged over an area of 100 cm? however, in accident
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situations. an estimate should be made of the average dose equivalent over | cm? in
the region of the highest dose equlvalent and this dose equivalent should be compared
with the dose equivalent limit in 10 CFR 20.101. The licensee did not evaluate the
area and uniformity of the radiophtrmacist's skin contamination. The inspector
determined that the hcensec s assumption that the skin contamination was uniformly
spread over 100 cm?® was inappropriate without specific evidence to support this
assumption. The incident events supported a discrete contamination of a limited area
of the skin with high specific activity droplets of lutetium-177. _

For purposes of dose assessment, the licensee also assumed that the skin
contamination existed for a period of one hour. The source of this information is
unknown. Based on the interview conducted by the inspector with the
Radiopharmacist. the contamination existed for one and one half hours before
decontamination began and complete decontamination was not achieved for an
additional hour.

10 CFR 20.201(b) requires that each licensee perform surveys necessary to assure
compliance with 10 CFR Part 20. 10 CFR 20.101(a) restricts the occupational
radiation exposure to the skin of the whole body to 7.5 rems per calendar quarter.

The inspector concluded that the licensee did not adequately evaluate the exposure to
the skin of the forehead of the Radiopharmacist due to the lutetium-177 contamination -
incident. Failure to perform a survey to assure compliance with 10 CFR 20.101
radiation exposure limits is an apparent violation of 10 CFR 20.201(b).

view

The RSB program was reviewed by the Radiation Safety Committee on April 17,
1992 and a formal report documenting the review presented at the April 30, 1992
RSC meeting. The review included discussions of the following:

- 85 minor exposure investigations (125 to 370 millirem per quarter whole body,
750 to 2240 millirem per quarter skin. or 1875 to 5620 millirem per quarter
extremity) conducted in 1991.

- 19 major exposure investigations (exposures greater than the above amounts)
conducted in 1991, with no reportable overexposures.

- 7.000 badged individuals

- Average personnel exposures for 1991

- Previous NRC lnspectton

. Decay in storage increase to include isotopes with lnlf lives of up to 100 days

- Addition of a Cesium-137 Gammacell irradiator

- Increase in the licensed limit for americium-241 to 29 millicuries

- Diagnostic misadministration that occurred in March 1991 and reviewed during
the 1991 NRC Inspection

xver_ S
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- Quality Management Program implementation

- 24 suspensions of authorized users, and 2 suspensions of individual users,
primarily for failure to attend refresher training

- Contingency plan for storage of waste

. Addition of a new waste compactor

. Refresher training on waste minimization

. Use of nadioactive waste pickup receipt tag

- 300 training sessions given in 1991 for 7,000 rescarchers, patient-care
personnel, animal handlers, housekeepers, maintenance, and building engineers

- Management Improvement Plan to evaluate training

. Cyclotron use

- 1,400 urine, thyroid, and whole body bicassays performed in 1991 with four
percent confirming minor burdens -

- 32 iodine-131 onal theraples. 3 iodine-13] monoclonal therapies, 2 iridium-192

therapies. and | cesium-137 therapy performed in 1991

- 36.024 packages containing radicactive material received in 1991

- Computer system to track hot 1ab users who need bicassays

- Planned conversion (10-1-92) to centralized processing of package orders

- RSB Internal Program Improvement Plan

- Revision of the Radiation Safety Manual by the end of 1992

- Clear inspection by the American Association for Lab Animal Care

. $9 research protocols reviewed in 1991

- 7800 lab inspections conducted by the contractor Radiation Safety
Organization, Inc. (RSOI) and 2000 RSB lab inspections in 1991

- 1772 drums of radioactive waste shipped in 1991

- 151,551 liters of liquid radioactive waste disposed of in 1991

- 3.732 boxes incinerated in 1991

- Monthly Public Health Service radiation safety seminars

The inspector concluded that the annual review was comprehensive and ndamﬁed the
licensee's future goals. -

The adequacy of the authorized user and supervisor training was determined by
discussions with licensee representatives and interviews with users. These discussions
indicated that all handlers of radicactive materials are required to attend a one day
training course conducted by the RSB. All users and ancillary personnel are required
to take refresher training annually. The RSB also provided training to contract
personnel. Authorized users (those specifically licensed through the RSC in
conjunction with the RSB) are required to take a two week training course offered by
the RSB. If an individual misses the annual authorized user training course and

desires to become an authorized user, he or she is permitted to work under the license
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of an authorized user until the scheduled training is received. If an individual does
not follow this procedure, permission is not granted to work with radioactive”
materials as an independent authorized user. Through discussion with the RSB stafT,
RSO, and individual workers, the inspectors determined that individuals were aware
of the NIH radiation safety training guidelines, they had received individual or
authorized user training, and that refresher training had been performed as required.

Procurement and Inventory Controls

According to RSB personnel, most radioactive materials are ordered by individual
users through a system of blanket purchase agreements with major suppliers. Each
institute at NTH has its own procurement office. Larger radioactive material orders or
special items (anything over $2,500) are procured through a written requisition
process. Such orders must be approved by the RSO. As discussed in Section 6.0,
the licensee plans to move towards centralized processing of package orders on
October 1. 1992. There are generally no direct deliveries to investigators with the
exception of a large item, such as an irradistor. Geromtology Research Center (GRC)
in Baltimore receives material directly.

The inspector observed that NTH had a computerized inventory control system.
Information on each incoming shipment of radicactive material was entered into the
database daily as the material was received in Building 21. NIH prepared monthly
reports which noted the total inventory for each major isotope. The reports used the
previous month's total, adding in the monthly receipts and subtracting the total
monthly activity disposed including the shipped waste, the liquid wastes disposed
through the sanitary sewer and the solid waste incinerated. The computer program
used to generate the report incorporates radicactive decay. Authorized users were
responsible for maintaining a record of the receipt, utilization, and disposal of
radioactive materials used under their authorization using NIH Form 88-16 "Isotope
Receipt, Utilization and Disposal Records.® A binder was provided by the RSB to
maintain these records. During the inspection. all of the labs visited by the inspectors
had appropriately completed NIH Form 88-16. '

B - lnoln . [B I. I- ll .l.

With the exception of the GRC, all radioactive materials shipments are received by
the Radiation Safety Branch in Building 21. Most shipments are received during
normal working hours. Occasionally shipments arrive during the weekend. For the
weekend deliveries, security personnel escort the carrier to Building 21 where the
package is left in a secure area until radiation safety staff can process the package.
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The inspector observed that external radiation surveys at the package surface and at
one meter were performed on packages containing greater than Type A quantities,
contamination surveys were performed when required pursuant to 10 CFR 20.205,
and shipping papers were reviewed to assure that information from the purchase order
matched the information on the NIH Form 88-1 "Request for Purchase and Use of
Radioactive Materials.® If an NIH Form 88-1 was not received from the authorized
user, the package was held in the RSB until the appropriate information was received.
The material was also held when discrepancies were noted between the shipping
papers and the NIH Form 88-1 which could not be resolved by phone. The computer
was used to log information on each shipment into the RSB database which enabled
the licensee to maintain a fairly accurate materials inventory. The database was also
used to verify that the user was authorized for the material ordered.

10.0 Radioactive Waste Mapagement

The volume of radicactive waste generated by this licensee is large. The licensee
reported that last year it shipped 965 drums of radicactive waste for burial in a low-
level radioactive waste disposal site, and it expects to ship 750 drums this year. In
addition to the transfer of radioactive waste to a disposal site, the licensee also
disposes of material through incineration, through the sanitary sewer system, and, to
some extent. through decay-in-storage.

The licensee’s procedures specify that radioactive waste from the hospital and the
research laboratories are picked up by the contractor, RSOI, and taken to Building 21
for further processing. Authorized users are required to tag each container of waste,
be it liquid waste or solid waste, with a label specifying the isotopes in the waste and
the activity of each. If the waste is not properly tagged, RSOI personnel are
instructed not to pick it up. All waste containers which the inspector observed in the
waste processing area of Building 21 were properly labeled.

10.1  Liquid Waste

Liquid waste is received in Building 21 Waste Processing Area in 2 gallon or
5 gallon carboys or in other sealed containers. RSOI personnel! explained that,
although all containers are tagped with the user's estimate of the contents, an
aliquot is taken from each for analysis as to the exact types and quantities of
radicactive material. If the analysis differs significantly from the tag, the
contents are reanalyzed. and if the second analysis still differs from the tag,
the authorized user is notified of the need to more accurately tag the contents.
The results of the analysis are then entered into the computer so that the

amount of liquid radicactive waste can be tracked.
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-With the exception of a few containers which contain high activities of long-

lived material, each container is adjusted to a pH between 3 and 10 and then
either disposed directly to the sewer system or poured into a drain which leads
to nine holding tanks. The flow into a particular tank is controlled by valves
at the top of each tank. At any given time, one holding tank is receiving
waste containing, primarily, isotopes with half-lives less than thirty days and
another is receiving waste containing. primarily, isotopes with half-lives
between thirty days and one hundred days. The waste handling personnel
stated that the contents of the full tanks are held to reduce the activity of the
short-lived isotopes through decay. A valve at the bottom of each tank allows
the tank to be released to the sanitary sewer system when decay is deemed
adequate. Another valve, just before the sewer system and a recirculation
pump, guards against accidental releases. It should be noted that the holding
tanks are not, strictly speaking, a decay-in-storage system. The isotopes
decayed in the tanks are not released as nonradioactive; rather, the decay of
these isotopes is used to ensure releases into the sanitary sewer system in a
given year are in compliance with the license condition limiting the released
amount.

Conuainers which contain very high activities of long-lived material are
solidified and disposed of by transfer as solid waste. As reported by RSOI
personnel, all containers which have been emptied are washed and, if there
are no detectable radiation levels due to residue in a given conmtainer, the
container is put back into service.

The licensee's procedures for handling of liquid waste appear adequate to
ensure public health and safety. Decaying liquid waste to the extent feasible is
a good way to put the ALARA principle into practice.

Solid Waste

Solid waste is received in Building 21 Waste Processing Area in plastic bags
which are contained in 5§ gallon drums. Some of the waste is then

repackaged in “bum boxes”™ and sent to the incinerator. Other waste is
transferred to a barrel in one of the licensee’s compactor units where it is _
compacted by about a factor of three. A small amount of waste, primarily that
resulting from iodine thyroid ablation therapies, is packaged for decay-in-
storage.

In a2 previous inspection. the NRC had expressed concern about contamination
on the floor of the Building 21 Waste Processing Area. At that time, the
contaminated arca was not restricted in any way .. The inspector observed
RSOI personnel unloading the plastic bags from the drums in which they are
received. The unloading was performed in the area adjacent to the
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compactors. The RSOI personnel said that this area is roped off because the
process of unloading the barrels frequently results in contamination on the
floor. The personne! were observed to wear protective booties in the roped-off
area which were removed upon leaving the area.

The licensee segregated the bags of waste received into those to be incinerated
and those to be compacted. As each bag of solid waste was unloaded from the
barrel, the tags on the bags were removed and one copy separated to be sent to
data entry. If the bag contained only tritium and carbon-14, or if the
quantities of other isotopes were deemed small enough, the bag was placed in
a "bum box" 1o be sent 1o the incinerator. Otherwise it was put in one of the
compactors and an identifying number on the barrel in the compactor was
written on all copies of the tag for tracking purposes. The tags from all bags
going into a given barre! of compacted waste were taped to the top of that
barrel once the barrel was sealed. _

The licensee requires its authorized users tb package used liquid scintillation
vials separately from other solid waste. RSOI personnel reported that these

~ vials are put into S5 gallon drums without any analysis .of the quantity or type

of material on the vial. Once the drums are full, RSOI transfers them to
Quadrex, a licensed recipient. for ultimate disposal.

The inspector did not find any deficiencies in the licensee's solid waste
disposal program. The licensee, however, could considerably reduce the
volume of waste sent for burial in low level radioactive waste sites by
segregating radicactive waste containing short-lived isotopes from that
containing long lived isotopes. and disposing of the former through decay-in-
storage.

Incinerati

NIH operates three incinerators which are primarily used to incinerate
pathological waste but which are approved for incineration of low-level
radicactive waste. Two of the incinerators are older and, according to the
licensee, have flow rates of $S00 cubic feet per minute (ft*/minute) each, while
the newer incinerator has a flow rate of 13000 ft*/minute. The licensee
indicated that. on most occasions. the newer incinerator and one of the older
incinerators are in operation. The licensee stated that solid waste containing
tritium, carbon-14, and, on occasion, small activities of other radicactive
isotopes is routinely transferred from the waste collection facility in Building
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21 for incineration. Material is transferred between the waste collection
facility-and the incineration facility once each day, and the transferred material
is immediately bumned. Records indicate that the effluent from the incineration
of the material is less that ten percent of the maximum permissible
concentration (MPC) prescribed by 10 CFR Part 20, Appendix B, Table II,
when averaged over one year.

Review of records of analysis of incineration ash frequently show that, in -
addition to the radioisotopes present due to material transferred from Building
21 and accounted for in those transfer records, small amounts of iodine-131
and gallium-67 are sometimes present in the ash. The inspector noted that

~ these isotopes are apparently getting into the incinerators in infectious waste
transferred directly from the hospital. The licensee has taken various actions
in attempting to keep this side stream radioactive waste under control.

Hospital personnel who are expected to encounter these types of waste are
reportedly trained to segregate them as radicactive waste. Alarming radiation
detectors are mounted on the conveyers which carry boxes into the incinerators
to detect any box which has readily detectable radiation emanating from it so
that incinerator personnel can prevent it from being burmed.

The exact activity in these wastes would be expected to be highly variable, and
thus probably cannot be accurately quantified. In an attempt to characterize
this problem, the licensee stationed RSB personnel at the incinerator for a
short period. These individuals performed careful surveys of the contents of
all boxes arriving in the incinerator waste stream. Based on the results of
these surveys, the licensee believes that the quantity of iodine-131 arriving in
the nonradioactive waste stream is much less than would cause them t exceed
the limits in 10 CFR 20.106(a) at the stack exit. Ga'lium-67 is accelerator
produced, thus not under NRC jurisdiction. Probable concentrations of
Gallium-67 in any occupied area, however, are believed to be well below the
concent Mtions in 10 CFR 20.106(a) for beta-gamma emitting nuclides.
Calculations performed by the licensee using the Industrial Source Complex
meteorological model, an EPA screening model, show that the expected
effluezr concentration at any accessible point is approximately 10 times the
conceatration at the stack exit or less.

The licensee also checks for airborne contaminants using environmental
monitoring stations located at various points on the NIH campus. Samples
from these stations are collected once 2 week and the identity and quantity of
gamma emitting nuclides on the filters are determined using an intrinsic
germanium detector. The energy calibration of this crystal is checked daily

. using a National Institute of Standards and Technology (NIST) traceable mixed
gamma source. The lower limits of detection for the radionuctides in the
counting system's gamma-ray library are also checked each day of use. The
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records reviewed by the inspector indicated that none of these monitors
detected any appreciable concentration of iodine-131 or ga.llium-67. although
several monitors on the roofs of bulldmgs did detect iodine-125 in
concentrations up to 3.5 x 10" microcuries per cubic centimeter (xCi/cc),
presumably from iodination hood effluents.

The licensee does not perform any direct measurement of radionuclides in the
stack effluent at present. Previous attempts to place monitors directly in the
stack have not been successful due to the inability of the selected probes to
withstand the temperatures in the stacks during temperature excursions. The
licensee stated that it is actively pursuing the acquisition of a stack monitoring
- system capable of operating in the stack environment.

Each of the incinerator stacks is equipped with a scrubber system. After the
pH of the scrubber water is adjusted, the water is released into the sanitary
sewer system. To monitor for radionuclides being released, samples of the
water in the scrubber system are commuously collected in a five gallon
container, which the licensee analyzes using a liquid scintillation counting
system. The inspector reviewed the analysis records of scrubber water and
noted that, other than tritium. no isotopes were detected. The records
reviewed indicated that the concentration of tritium in the scrubber water was
never above 3.9%10* xCiyml. The maximum concentration allowed to be
released to unrestricted areas is 3xX10? xCi/ml, 5o it is permissible to release
the scrubber water directly to the sanitary sewer system, as is done. The
licensee's sewer disposal records did not indicate whether the discharge from
the incinerator scrubber system is included in its tota! of material released to
the sanitary sewer system. This will be reviewed at the next inspection.

Condition 24 of License No. 19-00296-10 permits the licensee to dispose of
ash from the incinerator as ordinary waste so long as the concentrations of
licensed material appearing in the ash do not exceed the numerical
concentrations specified in Appendix B, Table I, Column 2, 10 CFR Part 20,
in microcuries per gram. To ensure that the conceatration of licensed material
is below the allowable limits, the licensee samples ash from each of the
dumpsters which collect the ash. In each dumpster, the licensee uses a scoop
mounted on a long pole to take five grab samples. This procedure was
approved in the last license renewal based on data submitted by the licensee
showing that activity in such samples could be reasonably expected to be
within two standard deviations of activities obtained in samples taken more
uniformly throughout the dumpsters. The ash ampla are analyzed for gamma
emitting radionuclides using an intrinsic germanium detector. The licensee
does not perform any analysis for pure beta emitting nuclides due to the
difficulty of performing analysis of ash samples using liquid scintillation
counting. The licensee is. however, exploring techniques so that liquid
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scintillation counting can be used for analysis of pure beta-emitting nuclides in
-the ash—At present, the-licensee assumes that all the tritium. carbon-14, and
sulfur-35 goes into the airborne effluent.

The inspector reviewed records of analysis of incinerator ash and noted that
approxxmatcly 30% of the nmptu contained quantities of radioisotopes above
the minimum detectable activity for the isotopes, which were typically 1x 107
microcuries (uCi) or less per liter of ash. The most common isotope detected
was gallium-67, followed by iodine-131. In one case, when the sample
contained 1.07 times the concentration of gallium-67 which could be released,
the record indicated that the dumpster was held for over a week and recounted
before disposal.

The primary method used by the licensee to control the concentration of
isotopes in the incinerator effluent is through control of radicactive waste sent
to the incinerator from Building 21. This method is clearly not perfect, as is
made apparent by the penodac appeanance of iodine-131 and gallium-67 in the
incinerator ash. Data from air sampling stations on the NIH campus,

however, indicate that concentrations on isotopes in occupied areas are below
maximum permissible concentrations. Still, it would be better to have more
direct measurement of the stack effluent as could be obtained through in-stack
monitoring, and the licensee is encouraged to pursue a system capable of such
monitoring. '

Sealed Source Inventories and Leak Tests

The inspectors reviewed the licensee's records of sealed source inventory and leak
tests. Inventories and leak tests are required to be performed once every six months.
All results of leak tests were within license limits, and the tests were performed
within the required time interval.

12.1 Rescarch Laboratorjes

The licensee has approximately 2700 labs with 800 authorized users.

The inspectors visited approximately 100 rescarch laboratories and performed
inspections which included independent measurements, review of Iaboutory
records, and discussions with individual and authorized users. The inspector
was present during a contractor audit of a laboratory and determined that the
audit was comprehensive and effective in identifying deficiencies and obtaining
immediate corrective actions. The inspector learned from discussions with
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RSB stafT that contractor reports of lab audits were presented for their review
and additional action if necessary. The inspector determined that all
authorized users were aware of their responsibilities and were adhering to
policies and procedures stated in the NIH Radiation Safety Guide, various
commitments made by the licensee to the NRC, and NRC regulations. The
inspector noted the following: radiosactive materials were properly secured and
labeled; laboratories were posted as required; the required dosimetry and -
protective clothing were wom; logs of material used were maintained; no
evidence of eating, drinking or smoking was observed in the laboratories; and
monthly surveys were properly documented. In addition, the users who were
interviewed indicated that they had received the required radiation safety
training and appeared to be familiar with the requirements of the licensee’s
radiation safety program.

Radiopt ,

NIH oversees the operation of three radiopharmacies. The Clinical Center
radiopharmacy is used for the routine preparation of common diagnostic and
therapeutic radiopharmaceuticals used in clinical nuclear medicine. A second
radiopharmacy is located in Building 21 and is used for the preparation of
radiolabeled monoclonal antibodies for patient therapies and monoclonal
antibody research. A third radiopharmacy is located in the Clinical Center's
Cyclotron Facility and is used for preparation for short-lived positron emitting
(accelerator produced) radiopharmaceuticals used in positron emission
tomography (PET) research. The PET radiopharmacy was not reviewed
during this inspection.

NIH has three full-time radiopharmacists, one is currently on a leave of
absence. The radiopharmacists assigned to the Building 21 and PET
pharmacies provide coverage for the radiopharmacist assigned to the Clinical
pharmacy. The inspector interviewed two of the radiopharmacists and
observed their work in progress, including the elution of a technetium-99m
generator. The inspector reviewed records of surveys and of dose calibrator
constancy, linearity, geometry, and accuracy tests.

The inspector determined that the radiopharmacies were adequ:iely equipped
and were staffed by highly proficient pharmacists who werc knowledgeable of,
and compliant with, applicable NRC regulations.
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123 -Nuclear Medicine Depantment

The inspector reviewed procedures and records of surveys, and interviewed
several technologists in the Nuclear Medicine Department. The inspector
determined that during normal working hours, the radiopharmacists prepared
and assayed all radiopharmaceutical doses for patient administration. The .
nuclear medicine technologists become involved in radiopharmaceutical dose
preparation and assay only on weekends and after normal hours. Review of
assay records indicated that prepared doses were assayed prior to
administration in accordance with the procedures submitted with the license
application. Further, the dose calibrator was checked daily for constancy, as

required.

T.:e inspector noted that doses are drawn in labeled, shielded syringes and
placed by the pharmacist with the prescription in a shielded metal carrying
case. When requested by the Nuclear Medicine Technologist (NMT), the
pharmacist places the dose on a counter built into the lower section of the
pharmacy’s “Dutch® door. The inspector noted that the pharmacist’s desk was
located directly adjacent to the door and that the pharmacist maintained
mmxuanceoverthcdoscunulplckedupbychMT The pharmacist also
stated that the phmnacy door is closed and locked during his absence with
entry possible by using a key pad lock. The inspector determined that the
pharmacist and NMTs provided adequate security during use of the licensed
material.

Doses are administered by the NMTs in two administration rooms located
adjacent to the pharmacy. The inspector noted that the NMT reviewed the
prescription and identified the patient by name and birth date prior to
administration.

The Dcpanmem of Nuclear Medicine currently has seven full time certified
NMTs. NMTs are required to attend the NIH one day radiation safety training
and annual refresher training, as well as ammal specialized training provided
by the radiopharmacist.

The inspector determined that the Department of Nuclear Medicine was
adequately equipped. well managed, and was staffed by knowledgeable and

proficient technologists.
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13.1

Four rooms are available for radiopharmaceutical iodine therapy. The rooms
are prepared for the patient by the RSB health physicist responsible for the
area. The health physicist is also responsible for administration of the iodine
capsules to the patient.

The inspector witnessed the administration of a 300 millicurie jodine-131 dose
and determined that the licensee utilized good ALARA techniques during the
procedure. Patient and room area surveys, as well as surveys in adjacent
areas sbove, below, and around the patient’s room were conducted. The
health physicist measured approximately 2 milliroentgens per hour in the
unoccupied patient room adjacent to the therapy room, posted the room as a
radiation area, and closed the room to patient use. The inspector determined
from interviews with the nursing staff that they were well instructad in the

* precautions necessary during radioiodine therapy. The licensse's procedures

permit entry into the patient room only by nursing staff and then only to draw
blood samples. administer medication, or respond to an emergenzy. During
these entries the member of the aursing staff is required to wear an assigned
film badge, a disposable protective coat, and shoe covers.

The inspector determined that prior to release of the room for unrestricted use
the health physicist cleans and decontaminates the room to Jess than 200
dpm/100cm?, a procedure estimated by the licensee to require 12 to 16 person
hours of work. For this reason, if a therapy room will be assigned to another
radioiodine therapy patient, the licensee cleans the room and performs a
general area survey for gross contamination but does not decontaminate the
room to the levels required in 10 CFR 35.315(a)(7). This procedure and the
need for an exception to the regulation was identified during the 91-001
inspection. The inspector noted that the licensee bad requested an exception to
the regulation on May 15, 1992 and that 2 technical assistance request was
forwarded to the Chief of the Medical, Academic, and Commercial Use Safety
Branch by Region I on May 26, 1992. The inspector stated that, until the
request for exemption to the regulation is resolved, the licensee would have to
comply with the regulations or submit some therapy room release criteria
which would be acceptable to the NRC on an interim basis. '
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On July 30, 1992, the licensee verbally committed to decontaminating patient
therapy rooms prior to release to another therapy patient to 22,000 dpm/100
cm’ of removable contamination and to locking the therapy room between
therapy patients. This matter will remain unresolved pending the NRC
issuance of the license amendment.

The inspector determined that the licens=e's radiopharmaceutical therapy
program was well managed by the clinical staff and that the Radiation Safety
Branch provided effective oversight sufficient to assure public health and
safety.

13.2 Brchytherapy

The licensee told the inspector that brachytherapy was rarely performed,
however, the number of brachytherapy procedures is expected to increase in
the future due to the arrival of a new physician. The inspector found, by
reviewing the source log, that only two brachytherapy procedures had been
performed within the last year. The inspector verified that the brachytherapy
sources were leak tested and inventory checks were performed as rsquuul
The inspector determined that brachytherapy sources were stored in a locked,
lead lined safe in a locked closet inside of a linear accelerator therapy room
and that only the RSB has keys to the :afc Surveys of the storage areas were
performed as required.

Two adjacent pwcm rooms have been dwgned to be used for brachytherapy
procedures. There is mobile lead shielding in both rooms available for staff
and visitors to use when in the room. The inspectors determined that surveys
of the room and adjacent areas were performed for each patient and required

mwcysnndhvmaampeﬁmedimmmyfouovmgmonlofﬂn
sources from the patient.

The inspector determined that the hcensee s bncbythenpy program was well
managed by the clinical staff and that the Radiation Safety Branch provided
effective oversight sufficient to assure public health and nfay

14.0 Personnel Exposure Monitoring

14.1 External Dosimetry

The licensee's dosimetry records indicated that NIH provided film badge
monitoring to over 7,000 individuals. RSB representatives stated that all
individuals working with gamma emitters, x-ray producing machines, and
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penetrating beta emitters were required to wear film badge dosimeters. In

- addition;, film badges were routinely issued to other workers when dosimetry

was requested. The licensee also provided extremity monitoring to users
handling over 500 microcuries of phospherus-32 in stock solutions and
individuals using millicurie quantities of gamma-emitting nuclides.

Exposure histories of individuals were stored in database files. The inspector
reviewed selected exposure records and noted that dose information was easily
retrieved and maintained up to date. The inspector also noted that appropriate
minor and major investigations were conducted by the area health physicist on
individuals exceeding ALARA levels. The inspector examined quarterly and
annual film badge summaries and determined that no exposures in excess of
regulatory limits had occurred within the last year.

The inspector discussed the procedure for lost or unreturmned badges with the
licensee. The licensee stated that approximately 100 badges are unreturmned or
lost each month and that an investigation and subsequent addition of dose
estimations to the personnel dosimetry record are made only if the individual is
in a high use category (i.e.. Radiation Safety, Nuclear Medicine).

The inspector reviewed selected records (1991-1992) of room,
breathing zone, and hood air analyses. The licensee utilized
activated charcoal to sample for iodine and silica gel traps to
sample for tritium. The records reviewed indicated that
measured room air concentrations had not exceeded the
regulatory limit for airborne concentrations in restricted areas
for any nuclide during the monitoring period.

14.2.2 Bioassay Program

From records review and personnel interviews, the inspectors
found that the licensee's bioassay program included urinalysis,
thyroid counting, and whole body counting. Individuals who
used greater than ten millicuries of jodine-125, ten millicuries of
iodine-131, and/or 100 millicuries of tritium as well as all
personnel involved in the receipt, prepackaging, or waste
processing of these isotopes were required to have a bicassay
performed within 7 days of use or processing. Personnel
involved with jodine-131 therapies of greater than 30 millicuries
were required to have a bioassay performed within 72 hours of
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dose preparation or administration.

e e — e o ———

Individuals performing iodinations-are tracked on the computer
to ensure that thyroid uptake counts are completed at the
required frequency. For individuals using a cumulative quantity
of iodine exceeding 10 millicuries in a calendar quarter a
thyroid uptake count must be performed by the end of the
quarter. Tritium bioassays for the quarter are handled similarly,
though there are very few of these since there are less than S
users of tritium in quantities greater than 100 millicuries.

The inspector found that the RSB staff investigated any unusual
exposures as well as all exposures greater than 10% of the
maximum permissible body burden or critical organ burden.
The inspector found that there were no exposures which
exceeded regulatory limits within the past 12 months.

Airbomne Effluent

The licensee stated that the majority of the iodinations and other activities involving
radioiodine are performed in the facilities of Building 21. Iodination enclosures with
a charcoal filtration system were used in hoods which also had charcoal filtration.
Silica gel was used to sample effluents from hoods in which tritium was used.
Continuous effluent air sampling was used in hoods in Building 21 and other high use
hoods. _

The inspector examined selected records of airbome effluent monitoring for the last
year. The inspector noted that several hoods in Building 21 had effluent which
occasionally measured at or above the MPZ levels for jodine-125 on the weekly
samples. However, the inspector's review did not indicate any instance in which any
hood approached the 10 CFR 20, Appendix B release limits when averaged over the
year.

I Calibrati

The licensee’s radiation survey instruments used to measure dose rates are calibrated
by RSOL. The inspector verified that the calibrations were performed annually as
required. Radiation survey instruments used to measure contamination (such as those
used by researchers) were routinely calibrated on site by RSOI during periodic
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radiation safety audits of individual laboratories. The inspector observed the field
calibration of a radiation survey meter performed by an RSOI employee. A field
calibration included calibrating the count rate of each scale of the meter with an
electronic meter and determining detector efficiency with a standard source.

Exit 1 -
At the conclusion of the inspection, the inspectors met with the individuals identified
in paragraph 1 of this report and discussed the scope and finding of the inspection.

h
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Results: Four apparent violations were identified: (1) extremity exposure in excess of
regulatory limit (Section 6); (2) failure to ensure that radiation safety activities are performed
in accordance with approved procedures (Section 5); (3) failure to supply personnel
monitoring equipment to an individual who is likely to receive a dose in excess of 25% of 10
CFR 20.101(a) values (Section S); and (4) failure to notify an individual of exposure to
radiation (Section 6).
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DETAILS

Persons Contacted:

William J. Walker, Ph.D., Radistion Safety Officer (RSO)

*Robert A. Zoon, Deputy Branch Chief, Radiation Safety Branch o

*Ted W, m,ad.mmwaymmmmm
Safety Officer '

“Roger W. Broseus, Ph.D., Assistant 1o Chief, Radiation Safety Branch

®Ade! Baryoun, Area Health Physicist, Radistion Safety Branch .

Nancy Newman, Assistant Section Chief, Radiation Safety Operations Section

Lynn Jenkins, Supervisor, Clinical Center Staff, Radistion Safety Branch

Harry L. Malech, M.D., Authorized User _

Phillip Murphy, Authorized User

Steven Wieland, Supervised User

Sunil Ahuja, Supervised User

*Present at Exit Conference

The National Institutes of Health are authorized to use byproduct material for medical

- rescarch, diagnosis and radiation therapy under an NRC broad scope license No. 19-

00296-10 issued to the Department of Health and Human Services. Many individuals
are involved in the activities conducted under this license including approximately 850
authorized users and over 3500 supervised users of radioactive material. The
activities conducted under the NRC license are regulated by the Radiation Safety
Branch (RSB) which is comprised of 34 staff members including 24 health physicists.
The chief of RSB also serves as the licensee’s Radiation Safety Officer (RSO). The
RSB has the responsibility of ensuring that licensed material is used safely and in
accordance with various regulatory requirements. The RSO has the suthority to
suspend the authorization of a user when violations of procedures, NIH policy, NRC
regulations, or license conditions occur. '

Notification of Inci

- On December 17, 1992 the licensee notified the NRC Region I Office by mail that an

incident involving an extremity exposure in excess of the regulatory limit had
occurred at its facility. The licensed material involved was phosphorus-32. The
event occurred before lunch (around noon) on November 17, 1992 and was identified

3
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by the licensee at approximately 5:00 p.m. on November 18, 1992. The licensee -
stated in its notification that the incident occurred when an individual contaminated his
hands while assisting in the clean up of a phosphorus-32 spill. The contamination
was jocalized near the tip of the left index finger and remained undetected for about
30 hours. The licensee estimated that the quantity of radicactivity on the
contaminated finger was 1.5 microcuries at the time of contamination and that the
highest radiation dose to one square centimeter (cm®) area of the skin of the finger
~was 24.9 rem. The licensee also estimated that the radiation dose averaged over the
contaminated are2 of the finger was 23.5 rem per cm’. The NRC's evaluation of
licensee’s assessment is discussed in Section 6 of this report.

Chronology of Events:

. On November 17, 1992, at approximately 11:30 a.m., an individual
(Researcher A) working with a vial containing radicactive
adenosinetriphosphate (ATP) was unable to close the container vial and
2 second individual (Researcher B) for assistance. :

o Rescarcher B noticed wet spots on the absorbent pad behind the plexiglass
shield and also noticed some wetness on the container vial.

o Rescarcher B surveyed the area with a radiation detecting survey meter and
found the wet spots to be radioactive.

. Rescarcher B helped in the clean up of the work area including the disposition
of the contaminated pad, the vial, and the used pairs of protective gloves. The
disposed vial still contained some radioactive ATP.

. Researcher B surveyed the cleaned areas for radicactive contamination but did
not survey his body and his hands as required by the licensee’s procedures.
Researcher A surveyed his hands after clean up and did not find any
contamination on his hands, .

®  On November 18, 1992, at spproximately 5:00 p.m., Researcher B detected
radicactive contamination on his hand and notified his supervisor,

o On November 18, 1992, at approximately 6:30 p.m., the supervisor notified
the RSB and requested assistance. '
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* The RSB personne!l measured a contact count rate of 400,000 counts per
minute on Researcher B's finger. The licensee determined that this count rate
was equivalent to 0.644 microcuries of phosphorus-32. Most of the
contamination was localized in a 7.5 cm’ area near the tip of the index finger.
Minor contamination of Researcher B's thumb, his shoestring and the zipper of

. his trousers was also detected. At that time a urine sample was collected from
Researcher B. :

. On the evening of November 18, 1992, Researcher B surveyed his automobile
and home and found minor contamination on the steering whee! of his
sutomobile and a door knob that he had repaired during the evening of
November 17, 1992.

o On November 19, 1992, Researcher B's urine sample was amalyzed for
radioactive contamination and no detectable radioactivity was found in the
sample. The radioactivity on the contaminated finger was measured again at
1:00 p.m. and was determined to be 0.056 microcurie.

o On November 23, 1992, at 10:15 a.m., the radiocactivity on the coraminated
finger was again measured and was found to be 0.008 microcurie.

° On November 30, 1992, at 11:30 a.m., the residual contamination on the
ﬁngemmredbbeo.mm :

L On December 16, 1992, the licensee mailed the notification of the incident to
the Region 1 Office.

Review of Incident:

An announced special inspection was conducted on January 13, 1993. This inspection
was limited to a review of the activities and circumstances surrounding the incident.
The inspector conducted interviews with the licensee’s staff, including those
individuals directly involved in the incident. The inspector also inspected the

led to the incident and summarized the subsequent foliow up conducted by the RSB
personnel. ‘

The incident occurred on November 17, 1992 at spproximately 11:30 a.m. when a
rescarcher (Researcher A) was unable to properly close a vial containing phosphorus-
32 in the form of liquid adenosinetriphosphate (ATP). Resesrcher A stated that he
had not used such 2 vial previously and was not fully familiar with its opening and
closing mechanism. He sought assistance from a second individual (Resesrcher B)
who was also working in the same laboratory at that time. Researcher B noticed a

S
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few wet spots on the absorbent pad in the work area under the plexiglass shield and
some wetness on the sides of the vial. Researcher B conducted a survey of the work
arez and determined that the absorbent pad was contaminated with radicactive
material. The contamination was, however, limited 10 the areas where the wet spots
were Jocated. Researchers A and B both performed the clean up of the contaminated
area. Rescarchers A and B stated that they were wearing protective gloves while
working in the area wnd during the decontamination procedure. Researchers A and B
discarded the contaminated absorbent pad, the vial that still contained the remaining
radicactive material, and their protective gloves following the clean up of the area.
Researcher B conducted a radiation survey of the area after the clean up and found no
detectable contamination in the ares. Researcher A stated that he performed surveys
of his body and hands 10 ensure that there was no contamination of his body parts or
clothing. Researcher B stated that he did aot perform & survey of his body, hands or
clothing following the clean wp. '

The licensee requires users 1o survey their laboratories and themselves for
contamination on a daily basis when radioactive materials have been used. This
requirement is described in item 10.13.2 of the licensee's application for license
renewal dated July 28, 1986, In ad’ ,, ltem 3 of the licensee's Procedure For
Spill Clean Up requires that individuals monitor themseives for contamination and
decontaminate immediately if any contamination is found. The inspector determined
that Researcher B did not follow the licensee's procedure for performing personal
contamination surveys. 10 CFR 35.21(a) requires that the licensee, through the
Radiation Safety Officer, ensure that radiation safety activities are performed in
accordance with approved procedures.

Failure of the licensee 10 ensure that radiation safety activities are performed in :
accordance with approved procedures is an apparent violation of 10 CFR 35.21(a).

Researcher B detected radioactive contamination on his left index finger at sbout 5:00
p-m. on November 18, 1992 while working with another radicactive probe and
realized that this contamination occurred on the previous day while he assisted his
colleague in the clean up of the radioactive ATP spill. A radiation survey of the
affected finger with a pancake Geiger-Mueller (GM) detector indicated readings of
250,000 counts per minute. The radicactive material appeared 1o have become
bonded to the skin of the finger becanse the affected finger could not be
decontaminated in spite of very aggressive efforts. The RSB was notified of this
incident at about 6:30 p.m. and 2 health physicist went 10 the ksboratory 1o investigate
the incident. Resexrcher B's affected finger had become reddened as a result of
decontamination efforts and further efforts at decontamination were abandoned
because of the possibility of a break in the skin. The health physicist measured the
activity on the affected area of the finger with a pancake probe GM detector and
noted count rates as high as 400,000 counts per minute. The licensee determined that
the efficiency of the GM pancake probe for detecting phosphorus-32 was 28%. The

6
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health physicist also desermined that the contamination was limited ©0 a 7.5 cm? area
of the finger. Minor contaminations of Researcher B's left thumb (about 1000 counts
per minute), shoelace and the zipper on his trousers were also detected by the RSB
health physicist. Some contamination (about 50 to 100 counts per minute above
bsmmmd)mdnfuuﬂmumnvbddlms‘sw
and a door knod at his house. These objects (shoclace, the zipper, sieering whee! and
the door knob) were decontaminated, The assessment by the RSB of the radioactivity
mumuummmunummmhms

of this report.

Researcher A stated that he has been working in the laboratory with ndicactive
material since the middle of Sepiember, 1992, on & part time basis (three days a
week) under the supervision of an authorized user. Researcher A staied that his prior
experience working with radioactive material was over 10 years ago but that he was
given instructions on how 1o use radicactive material by his supervisor and he
wmw«mmmmmaw
1992,

did not register Researcher A with the RSB as a new radiation worker prior to
allowing him 0 work with radioactive material. Becsuse Researcher A was not
registered with the RSB, 80 personne! dosimetry was provided © Researcher A, 10
CFR 20.202(2)(1) requires that each licensee supply appropriste personne! monitoring
equipment 10, and require the use of such equipment by each individual who enters a
restricted area under such circumstances that he receives, or is likely © receive, a
dose in excess of 25% of the applicable value specified in peragraph (2) of 10 CFR
20.101. The inspector determined that Resesrcher A's use of up ©© one millicurie
quantities of phosphorus-32 could result in his receiving a dose in excess of 25% of
the values for extremity and skin exposures specified in 10 CFR 20.101(2). This
determination is supported by the fact that Researcher B received an spparent
extremity exposure in excess of the 10 CFR 20.101(a) valoe while assisting
Researcher A. The inspector also noted that the licensee's own policy requires that
all individuals working with high energy beta emitiers and gamma emitiers wear a8
whole body film badge and that persons working with greater than 0.5 millicurie

- quantities of phosphorus-32 use a wrist or finger monitor. ‘l'helicmspohcy
requires that these monitors be acquired before first use.

Failure of the licensee 10 supply appropriste personnel monitoring equipment 1o each
wmmmanmﬁwwbmc _

is likely %0 receive, a dose in excess of 25% of the spplicable value specified in
paragraph (a) of 10 CFR 20.101 is an apparent violation of 10 CFR 20.202(a)(1).
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Licensee Assessment:

The supervisor of the individual notified the RSB of the incident at approximately
6:30 p.m. A health physicist from the RSB responded, performed a radiation survey
of Researcher B's affected finger, and noted a count rate of 400,000 counts per
minute. The RSB health physicist confirmed that the contaminant on Researcher B's
finger tip was phosphorus-32 by covering the detector window with a foil 10 block the
beta particles. By using a crude collimator in front of the detector window, the health
physicist determined that the contamination was limited 10 a 7.5 cm? arex nesr the tip
of the index finger of Researcher B's left hand. The health physicist stated that his
measurements of the radioactivity on Researcher B's finger indicated that the
contamination was uniformly distributed over the 7.5 cm? area and the measured
activity of phosphorus-32 on the finger was 0.644 microcuries. Some minor .
contamination was also found on the tip of the left thumb. Efforts $0 decontaminate
the finger were minimally effective in removing the contamination as the contaminant
had become bonded 10 the skin of the finger. .

Researcher B expressed concern that some radioactive material may have been
ingested by him because of his habit of biting his fingernails. The RSB health
physicist collected his urine sample on November 18, 1992 at spproximately 7:00
p.m. This mmple was analyzed for radicactivity in the morning on November 19,
1992 and no detectadle radicactivity was found in the sample. The licensee ruled out
the possidility of any significant intake of radicactive material by Researcher B based
on the results of the urine biosssay.

The activity on the finger was monitored periodically as a function of elapsed time
until the residual activity on the finger was reduced % 0.00056 microcurie at 11:30
a.m. on November 30, 1992. From these data the licensee estimated that the initial
activity on the finger at the time of the incident (11:30 a.m. on November 17, 1992)
was 1.5 microcurie. The licensee also used these data in the Mathematical Modeling
System computer code (MLAB) 10 calculste the cumulsted activity. These
calculations gave an estimated cumulated activity of 40.5 microcurie-hour.

RSB personnel described the methods that were used 10 estimate the initial activity on
for determining the radiation dose for regulatory compliance were not availsble, the
radiation dose 1 the extremity of the individual was determined in three different
wzys. The licensee used the VARSKIN computer code in assessing the skin dose.
The cumulated activity of 40.S microcurie-hour was used in these calcu'ations and the
radistion dose 10 the skin was calculated at basal Isyer (at 2 depth of 0.042 cm).
Based on the results of these calculations, the licensee estimated that the maximum
radiation dose 10 one cm? area of the finger was 24.9 rem, while the radiation dose
per cm’ gveraged over the ares of contamination (7.5 cm”) was 23S rem. The
licensee stated that they faced a similar situstion during the last NRC inspection that
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was conducted from July 20 10 24, 1992, when they were cited for not performing an
adequate evaluation of a skin exposure which had resulted from a contamination
incident. The licensee stated that, in their response 10 the Notice of Violation, they
had provided a basis for retraction or downgrade of the violation but that the NRC
had not yet responded. The inspector stated that assumptions for regulatory purposes
mmmmmWnRth
of NRC Form S (ltem S) and tha: these instructions are regulatory requirements. The
inspector also stated that in such cases the dose 1o the skin is assessed at a depth of 7
mg/cm’ in the tissue and is aversged over the contaminsied area rather than over the
entire organ and that an ares of one cm? has been established for calculating skin- dose
for comparison with the dose limit for the hands.

10 CFR 20.401(a) requires, hmuammmmu
radistion exposures of all individual for whom personne! monitoring is required and
that these records be in accordance with the instructions contained in Form NRC-S.

A caiculation of the radiation dose made on the basis of the regulatory guidelines by
the inspecior resulied in an average radiation dose of 48 rem ©© one cm” area of the
skin, However, the inspector determined that the Licensee responded properly 10 the
contamination incident and made an effort 10 evaluaie the radiation dose to the skin in
accordéance with its understarding of the regulatory requirements.

10 CFR 2u.101(s) states, in part, that no Heensee use licensed material in such a
manner a3 10 cause any individul! in a restricted ares ©© receive in any period of one
calendar quarter a total occupstional dose 10 the hands and forearms in excess of
18.7S rem.

Failure %0 keep an occupational dose 0 & worker within the regulatory limit is an
sppearent violation of 10 CFR 20.101(a).

10 CFR 20.405(b) requires, in part, Gmt a licensee reporting to the Commission
pursant ©© 10 CFR 20.405 also notify the individual no later than the trunsmittal
the Commission in accordance with the provisions of 10 CFR 19.13(a). 10 CFR
19.13(a) requires, in part, that each actification be in writing and also contain the
staiement “This report is furnished 10 you under the provisions of the Nuciear
Regulatory Commission regulation 10 CFR Part 19. You should preserve this report
for further reference®. During the Janumry 13, 1993 inspection, the licensee stared
that although the contaminated individual was aware of the exposure, § written
notification 10 the infividual in scocordance with the requirements of 10 CFR
20.405(d) had not been made.

Failure 10 notify the exposed individual in a timely manner is an apparent violation of
" 10 CFR 20.409(b).
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The licensee provided the required radiation safety training to Researcher A on
January 7, 1993 and the appropriate personne! monitoring equipment was provided to
the individual on November 19, 1992, Wamings were also issued to the authorized
users under whose supervision this individual was working. The RSB has the
authority to suspend the authorization of any user if serious violations of the
_regulations, policies and procedures occur under his supervision. In this particular
instance, however, wamings of possible suspension were issued 10 the iavolved
authorized users.

The inspector met with the individuals identified in Section 1 and discussed the scope
and findings of the inspection.

10
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North Bethesda Congress of Citizens® Associations, Inc.
c/o 9928 Brixton Lane
Bothesda, MD 20817
Phone: (301) 469-7790 ext 77 .

December 2, 1993
Docket No. 030-01786

Mr. James M. Taylor

Executive Director for Operations

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Request for Action Pursuant to 10 CFR § 2.206
Dear Mr. Taylor:

This letter transmits our request for action pursuant to Section 2.206 of Title 10 of the
Code of Federal Regulations (10 CFR § 2.206). Specifically, we request that the U. S.
Nuclear Regulatory Cemmission (NRC) suspend License Condition 24, of the National
Institutes of Health (NIH) Materials License, No. 19-00296-10, pending resolution of two
regulatory issues. License Condition 24 authorizes NIH to dispose of licensed materials
by incineration.

The baxsis for our request is contained in the attachment to this letter. In brief, our
concerns are (1) no environmental report or environmental assessment has been
comp.. ed regarding the incineration of radioactive waste on NIH's Bethesda campus;
and (2) there may be less than adequate monitoring 1o ensure that radioactive effluent
releases are within regulatory limits.

Additionally, with respect to this docket, we request a copy of the NRC environmer:tal
assessments and/or safety evaluations that provide the bases for (1) an exception from
10 CFR § 20.303(d) limits regarding radinactive material discharges into sanitary sewer
systems (License Condition 21); and (2) approval of the construction and operation of a
low level radioactive waste storage facility at NIH's Poolesville campus (License
Condition 28). We have been unable to identify these bases documents as they do not
accompany the corresponding license amendments. .

iE”
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Mr. James M. Taylor
Page 2 of 2

We request that a copy of future correspondence between your agency and NIH
regarding these matters be forwarded to our attention. lIn advance, thank you for your

considcration of this request.
Sincerely,

oo

Arlene S. Allen,
President

Attachment: as discussed

cc: Rep. €. Morcella
(MID)) Sen. H. Denis
S. Ficea, NIH
T. Martin, NRC Region 1
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Attachment to Letrer from A. Allen to J. Taylor, NRC dated December 2, 1993 Page 1

Action Requested Under 10 CFR § 2206

Pursuant to 10 CFR § 2.206, the North Bethesda Congress' requests that License
Condition No. 24 to the materials license for the National Institutes of Health (NIH),
License No. 19-00296-10, be suspended pending resolution of the issues discussed berein.
License Condition 24 states, in part, that:

“Pursuant to Sections 20.106(b) and 20.302 of 10 CFR Part 20, the licensee is
authorized to dispose of licensed material by incineration provided the gaseous
effluent from incineration does not exceed the limits specified for air in Appendix
B, Table 11, 10 CFR Part 20." '

Basis for the Request

1. Possible Noncompliance With Environmental Regulations

NIIH, to our knowledge, has not completed and submitied to the U. S. Nuclear
Regulatory Commission (NRC) an environmental report regarding the radiological
rclcases from their incinerators at the Bethesda campus. Moreover, the NRC has not
issucd an cnvironmental assessment or impact statement regarding the NIH radiological
emissions, as far as we have been able to determine.

The National Environmental Policy Act (NEPA) of 1969, as amended, provides the legal
basis for the requirement to perform environmental impact statements. This law is
implemented by specific agency regulations such as 40 CFR Part 1500 for the
Environmental Protection Agency (EPA) and 10 CFR Part S1 for NRC. Within the
hroad spectrum of NRC actions subject to Part 51, only those types of actions which -
have been determined by rule to be categorical exclusions [i.e., those discussed in 10
CFR § 51.22(¢) and (d)] arc excluded from the NEPA process. The remaining actions
arc subject to NEPA review, requiring either an environmental impact statement or an
environmental assessment leading in turn to 2 finding of no significant impact or to a
decision to prepare an environmental impact statement?

1. The North Bethesda Congress is a seighborbood assodiation that represcats residents bving in the
Bethesda, Maryland arca. The North Bethesda Congress serves as an umbrella organization with
representatives from various ather citizea's assocations throughout the Betbesda arca participating
as members, Several weeks ago, it came to the group’s stieation that the three incinerators located
on the NII1 Bethesda campus were authorized to burn medical and radiological waste. Gives the
proamity of the incinerators (0 nearby neighhorboods, a rescarch effort was initiated by the group to
determine the licensing hasix for the incnecrators.

b Reler ta Statements of Considesations for fins! rulemaking regarding NRC environmental

repulationg, 40 FR 0182,
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Attachment 1o Letter from A, Allen 10 J. Taylor, NRC dated December 2, 1993 Pape 2

The criteria for categorical exclusion as defined in the NR(Ts regulations, while including
issuance and amendment of material licenses for certai: activities {10 CFR §
51.22(c)(14)]. does not include the disposal of radioactive waste by incineration.
Disposal via this mechanism requires specific and separate approval by the NRC under
10 CFR § 20.302, and constitutes a licensing action that is not within the scope of a
routine Part 35 license.> This type of action is, therefore, subject to the NEPA process.

10 CFR § 51.60(b)(2). requircs a materials licensee to prepare an environmental repon
for amendments to its license that would "authorize or result in...(ii) a significant change
in the types of effluents {or], (iii) a significant increase in the amounts of effluents...”
License Condition 24 authorizes NIH 10 incinerate its radioactive waste and release up
to several curies per year of various radinactive effluents (refer to Table 1) as a direct
result of this incineration.* We have been unable to identify an environmental report for
* this activity (i.c., a3 report containing the information required by 10 CFR § §1.45) in any
liccnse amendment request including the most recent license renewal application.
Furthermore, no NRC safety evaluation or environmental assessment, the latter of which
we believe is required by 10 CFR § 51.21, have been idcntified for this activity. Prior to
NRC approval of License Condition 24, NIH was not permitted to incinerate radioactive
material onsite and, therefore, this action constituted a “significant change” in the type
and “significant increase” in the amount of radinactive effluents being released to the

cnvironment.

Acs discussed in NRC inspection report No. 030-01786/88-001, Attachment 8, radiglogical
rcleases from the incinerators are capable of exceeding regulatory limits and we believe

that the total radiological emissions from NIH (including those from Building 21 hoods)

are ufficient to warrant environmental analysis.

l In the Statement of Considerations accompanying the newly revised 10 CFR Pant 20, the NRC «tated
(% JR 2338) that “The requirement for prior NRC approval of incincration remains in the
amendments to Part 20 in this fina) rule because the acceptability of incineration as a disposal
option, except for exempied quantitics of radioactive materials, must be determined on a site spedilic
basis considering: (1) incinerator design, (2) the variable isotopic composition and activity of the
matcrial to be burncd, and (3) potential human exposurc to efMueats, which may require special
calculational methads because of comples meteorologic eonditions and other factors.” 1n making
this statement, the NRC rejected the potion that disposal of radicactive waste by incineration is
simply just another form of general effluent relcase.

3. These activity limits were derived using the maximum airflow capadty of all three incinerators and
may he increased as incinerators with larger airflows are used to burn the waste. It should be noted
also that NIH has stated in correspondence to the NRC that sormally only two incineraters are
opcrating at any one time and there are no restrictioas placed on NIH to prohibit burning all the
wadle in one incincrator. Thus, with only one or two incinerators operating, the annual limits listed
in Tablc 1 arc nwt valid since they would result in actual concentrations exceeding required levels.

. BXHBT_ D
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Attachment tn Letter from A, Allen to J. Tavlor, NRC dated December 2, 1993 Page 3

Furthermore, we believe that the volume of radiological waste incinerated will increase
over the next few years up to the limits imposed by the license as new inainerators are
built* and other low level radioactive waste disposal methods cease to be available.

We view the generation of an environmental report and corresponding assessment as an
important decision-making process as it would, in part, evaluate the total impact of NIH
radiological emissions on the surrounding neighborhoods as well as consider reasonable
alternatives to certain activities such as incineration, as required by NEPA

We conclude, therefore, that continued burning of radioactive and potentially
contaminated medical/pathological waste in the NIH incinerators without a complete
environmental report and accompanying assessment may bc in noncompliance with
NR(s environmental regulations.

2. Questionable_Methodology for Determining Radioactive Efffuent Releases

To date, as far as we are able to determine, no continuous stack monitoring for
radioactive airhorne “uents exists 2t the NIH incinerator stacks.

In 1986, N1 was citec for its failure to adequately monitor radioactive effluents from its
incinerator stacks. Problems in this arca continued through the end of 1988, as
documented in an NRC inspection report (No. 030-01786/88-001).° The problems
apparently resulted from two main factors: (1) the lack of direct stack monitoring
instrumentation; and (2) the failure to intercept contaminated medical waste prior to it
being fed into the incinerator. In January 1989, a Management Mceting was held
between NRC staff and NIH officials to discuss the issues and proposed corrective
actions. At the conclusion of the meeting, it was apreed that the resolution of the
problem would encompass three corrective actions (refer NRC mecting summary dated
January 24, 19K9): )
(1)  Restrict the incinerator influent and sample/survey packages going to the
incinerators, using a statistical model. to demonstrate compliance;

(2)  Sample the stack effluent with a composite air sampler/conditioner; and

(3)  Validate the location of environmental sampling staticns using existing
technology, EPA dispersion models and available meteorological data.

< Refer to a letter from W. Walker, NIH 10 the NRC, Region 1, dated February 24, 1992,
3 1t was in this inspection report that the NRC documented (in Attachment R) its conclusion that NTH
excecded it veazlv radioactive effluent release limit to unresiricted arcas for 1987,
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Attachment to Letter fram A. Allen to J. Taylor, NRC dated Dcc:tnhc( 193 Page 4

In follow-up letters to the NRC, it appeared that NIH commitied 1o install
instrumentation that would continuously monitor incineration effluents. However, as
described in the NRC's most recent inspection report of the incinerators (dated
September 16, 1992) NIH had still not installed this direct effluent monitoring
instrumentation at the incinerator stack.

In an effort to prevent contaminated medical waste from entering the incinerator, NIH
has installcd a hox monitoring system. According to NIH and NRC records, this
manitoring system is sensitive enough to detect a 1 mCi Cs-137 source. Boxes that
contain sources with higher levels of radioactive contamination will presumably set off an
~ alarm and the box can be prevented frum entering the incinerator. It remains unclear

(1) how thes: detectors identify boxes that contain low energy gamma and beta emitters
(such as indine-125 and tritium) and (2) what assumptions are used when determining
the total radioactive effluents released from the incinerators to account for the
contribution from the medical waste boxes that are burned in'the incinerator which could
have radinactive contamination up to the detection threshold of 1 mCi.

Small amounts of iodine continue to be identified in the incinerator ash (according to
the 1992 NRC inspection report) indicating that contaminated medical waste is still
getting into the incinerators. This is of concern because after considering a reasonable
pantition factor, even small amounts of activity in the ashes when compcunded by the
large volume of waste burned can translate into effluent releases that, when combined
with other known releases, approach or exceed effluent release limits to unrestricted
arcas. Additionally, radionuclide releases from other sources, such as Building 21, do
not appear to be routinely considered in conjunction with incinerator radionuclide
releases when computing the overall facility relcase totals to unrestricted areas.

NRC Recgulatory Guide 8.37, "ALARA 1 evels for Effluen:s from Materials Facilities,”
states, in part, that (page 8.374):

“Licensees must perform surveys and monitoring...that may be necessary to
determine whether radioactive levels and effluents meet the licensee’s established

ALARA goals”

. “"When practicable, release of airborne radioactive effluents should be from
monitored release points to ensure that ihe magnitude of such effluents is known
with a sufficient degree of confidence to estimate public exposure.”

“Effluent monitoring systems should be designed in accordance with ANSI N13.1
(1969), Guide 1o Sampling Airborne Radioactive Materials in Nuclear Facilities.”

10 CFR § 20.106, specifies that the concentration limits in Appendix B, Table I1 (of Pan
20) apply where the material leaves the stack and enters the unrestricted area. Given

exver_ O
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Atshment to Letier from AL Allen t0 . Taylor, NRC dated Dcccm&t 2,1 Page §

the inaccurate methods used to detect contaminated medical waste at the inlet fo
incinerators, and with no provisions for continuous stack monitoring as specified in ANSI
N13.1, it is unclear how compliance with Part 20 limits can be assured. We recognize
that NIH has implemented an environmental monitoring program. However, as
discussed in ANSI N13.1, the interpretation of atmospheric samples is subject to largc
uncertaintics due to meteorological variables. This approach may only be useful in
reinforcing the validity of effluent monitoring, but not useful in providing the primary
mcthad of compliance verification.

In concludion, it is unclear how the methods currently used by NIH to assess radioactive
effluent releases at the incinerators satisfy regulatory requirements and provide adequate
accuracy and assurance that release limits are being met.

Table 1

Activity Limits for Radioactive Effluents from NIH Incinerators

Nughde Annual Limit (mCi

H-3 . 5.540
C-14 2,770
p.x2 554
€-28 2493
[QREREN 27.7
Cr-2] 2,216
Mn-S4 : 27.2
7.n-68 8§54
Sc-78 110.8
Y.Q0 . 83.1
Te-00™ 13,850
1125 22
1-131 28
T1-201 ' _ 831

Note: lnfnr.h ation in the table was obtained from a letter from W. Walker, NIH to

NRC dated August 11, 1992 ag part of a license amendment request (for Amendment
No. 68),
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! “ Docket No. 030-06922 o License No. 19-00296-12

Department of Health & Human Services '

National Institutes of Health . ' i
ATTN: William J. Walker, Ph.D.
Bethesda, Maryland 20892 _ , ;

Dear Dr. Walker:
Subject: Routine Inspection No. 030-06922/93-002 i

‘This letter refers to your December 21, 1993 correspondence, in response to our
November 22, 1993 letter. We have reviewed the information contained in your response ;
conceming the failure of the National Institutes of Health (NTIH) to notify the Nuclear :
Regulatory Commission (NRC) of an irradiator failure in accordance with 10 CFR '
21.21(c)B)®.

Your response has not changed our view that the interlock failure created a substantial safety -~
hazard as defined by 10 CFR 21.3(m) for two reasons. First, you have not demonstrated that 1
the interlock failure couid not have resulted in a condition where the source could have been

moved such that the shield no longer protected the operator from the source and second, you
have not adequately demonstrated that the interlock failure could not have occurred while the
source shield carriage was away from the bottom shield, thus dropping the source down
towards the floor. In addition, we believe that the radiation alarm and the survey meter you
described in your response do not replace the engineered safety function of the interlocks.
Your stafT"s quick mcponx;otheﬂzmandmctelaﬁvdy shielded position of the source
prevented a substantial exposure from occurring during the events of September 24, 1993.
However, we believe that a substantial safety hazard existed, dthwghaﬂyforasbortpmod
of time.

[LTL TV P
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In addition, we have evaluated your comment that a failure of a one-of-a-kind device is not
reportable under 10 CFR 21. If a licensee discovers a deviation or a failure to comply in a
basic component, or part thereof, the licensee must evaluate the deviation or failure to
comply in accordance with 10 CFR 21.21 to identify defects and failures to comply that may
involve substantial safety hazards. The purpose is to identify a reportable defect or fuiiure to

comply that could create 2 sybstantial safety hazard were it to remain uncorrected. In all
cases, if, based on an evaluation, a deviation is determined to be a defect as defined in Part

21, a notification must be made to the NRC, regardiess of whether one-of-a kind or generic
implications are involved. Part 21 regulations implement Section 206 of the Energy
Reorganization Act of 1974, as amended, which requires that all licensees, as well as non-

)
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licensees which supply basic components 10 licensees, report defects that could create a
substantial safety hazard. There is no exception for components which are not common to
those in other units. Therefore, Section 21.21 requires that the appropriate individuals or

" organizations adopt procedures to ensure that all deviations and/or failures to comply are ™
evaluated.

One of the reasons that the NRC requires these reports is to obtain information which often 1
forms the basis for generic communications (in one-of-a-kind design cases such as this one, a :
generic communication might be appropriate to alert other irradiators who use an interiock
design of their own that similar problems may be possible with their designs). In addition, i
the reports contribute to the overall improved safety of the nuclear industry ensuring that (1) t
the NRC is aware of the nature of the defect or deviation; (2) the supplier is identified; and ‘r
(3) the licensee has taken or will take corrective actions regarding the defect or deviation.

You have not provided justification for withdrawal of the vislation, and the violation stands. .
You are requnred to respond within 30 days of the date of this letter with the information ' :
requested in the Notice of Violation attached to our November 22, 1993 letter.

Your cooperation with us is appreciated.
Sincerely,
Signed By:
F w w PG“‘

Charles W. Hehl, Director
Division of Radiation Safety
and Safeguards

cc:
Public Document Room (PDR)

Nuclear Safety Information Center (NSIC)
State of Maryland -
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U.S. NUCLEAR REGULATORY COMMISSION | % |
REGION 1
INSPECTION REPORT

Combined Report Nos.  030-01786/94-001

030-17872/94-001
Docket Nos. 030-01786
030-17872
License No. 19-00296-10 Priority ]  Category Gl Program Code 02110
License No. 19-00296-20 Priority 3 Category ET =~ Program Code 03511
Licensce: riment of Health an man Servi
ional Insti ith
Bethesda, Maryland 20892
Facility Name: ional Insti Ith
Inspection At Bethesda, Rockville, Poolesville, and Baltimore, Ma

Inspection Conducted: April 4-8, & 20 and May 9-13, 1994

Inspectors: /«..é./j &) /&M €/71/5y
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Juspection Summary: Routine, unannounced inspection conducted from April 4-8 and 20, ——-=m
1954 and May 9-13, 1994 (Report Nos. 030-01786/94-001 and 030-17872/94-001) :

Areas_Inspected: Corrective actions; organization/management oversight; incidents;
training; quality management implementation; dosimetry; nuclear medicine; radiation -
therapy; tour of facilitics; monthly radiation surveys; waste processing and storage;
instrument calibration; sealed source inventories and leak tests; inventory and control of
radioactive material; package receipt and distribution; and Gammacell 40 Irradiators.

Reslts: Four apparent violations were identified for License No. 19-00296-10: 1) failure
to perform an adequate survey (Section 12.f); failure to survey (Section 4.c); 2) failure to
provide security of radicactive materials, (Section 10.a2); and 3) failure to refrain from eating
and drinking in a restricted area, (Section 10.2). Also, two licensee identified violations
were identified, however they meet the criteria for non-cited violations: 1) unauthorized user
of phosphorus-32 (Section 4.c); and 2) failure to survey packages containing radioactive
material (Section 8). No violations were identified for License No. 19-00296-20.
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DETAUIS

*4+ Roger W. Brosuis, Asst. to Chief, Radiation Safety Branch (RSB);
Exec. Sec. Radiation Safety Committee (RSC)

*4+ William Walker, Branch Chief and Radiation Safety Officer (RSO)

*4+ Robert Zoon, Deputy Chief, RSB
*  Bruce Smith, Asst. to Chief, RSB; Informauon Managcmem
*4 Sean Austin, Chief, Rad. Materials Control Section, RSB
*+ Nancy Newman, Chief, Radiation Safety Operations Section, RSB
*+ Mike Noska, Health Physicist
*4 Beth Reed, Health Physics Technician
*+ Cathy Ribaudo, Health Physicist
*4 Katharine McLellan, Health Physicist
*+ Israel Putnam, Chief, Materials Acquisition Unit
*.+ Shawn Googins, Asst. Chief, TSS, Chief Rad., RSB
*+ Ted W. Fowler, Deputy Radiation Safety Officer, NIH and
Chief, Technical Services Section, RSB
* Adel M. Baryoun, Area Health Physicist (AHP)
*4+ Jvan G. Wallace, AHP
*+ Lynn E. Jenkins, Assistant Chief, RSOS, RSB
¢+ William F. Holcomb, Training Program Manager, RSB
* Robert W. McKinney, Director, Division of Safety
* Chang H. Paik, Nuclear Medicine Dept.
*+ George O. Redmond, Health Physicist
* Kenneth W. Fiester, Health Physics Technician
*4 Virginia Sheldon, Physical Science Technician
*4+ Steve Ficca, Assoc. Director, Per. Services
*  Richard Fejka, Chief, Clinical Radiopharmacy :
* James C. Reynolds, Chief, Clinical Studies Section, NMD
* Kim Suhar, Intern, Clinical Radiopharmacy
*  Mary Pettiford, Supervisory Technologist, NMD
*+ Jacob Robbins, Chairman, RSC
*4 Philip S. Chen, Jr., Associate Director for Intramural Affairs
® Mark Rotman, Chncf Radiolabeling Unit, DNM
* Ray Johnson, C.H.P., CSI - Survey Contractor
Richard Kagan, H.P.
John Kusiak, Ph.D., Researcher
Nikka Hollbrook, Ph.D., Researcher
Vince Burton, H.P. (CSI Contractor)
Steve Tilden, Instrument Calibration Tech. (CSI Contractor)
Teressa Russ, R.N., Floor Nurse, LDR Afterloader
Alan Epstein, M.D., Oncologist
Eva Horak, Tech. (Animal Lab)
Robert Nicholson, Foreman (Incinerator)
Jan Van de Geijn, Ph.D., Physicist
+ Kelly Austin, Health Physicist
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- Other management, reszarch;” RSB and eon‘trac{ pcrsonnel were contacted during this =~

inspection.

* Denotes attendance at the April 8, 1994 Exit Meeting
+ Denotes attendance at the May 13, 1994 Exit Meeting

Scope of Inspection

This inspection was an examination of activities conducted under a license of broad
scope which authorizes medical research, diagnostic nuclear medicine and radiation
oncology, and an examination of activities conducted under a separate specific license
which authorizes the operation of irradiators. The inspection included observations by
the inspectors, review of records, interviews with licensee personnel and contractors, and
the performance of measurements for radiation exposure and contamination, including
analysis of incinerator ash samples. The inspectors observed operations in the RSB;
vanious buildings that are located on the NIH main campus; the Gerontology Research
Center in Baltimore, Maryland; the Poolesville, Maryland Research Building which

includes the Interim Waste Storage Facility; and the nuclear medicine, radiation therapy,

clinical laboratory and radiopharmacy operations. An examination of the licensee's
corrective actions for previously identified violations was also performed. NRC
inspectors were accompanied by two Maryland State inspectors on April 4 - 8, 1994.

Review of Corrective Action

(Closed) Violation, Special Inspection Report No. 030-01786/93-001. Failure to limit
exposure to the extremity of an individual to 18.75 Rem in a calendar quarter.

The insp&:tor found that corrective action to limit extremity exposure was adequate and
the methodology to assess. exposure in accordance with NRC Form § was implemented.

(Open) Violation, Special Inspection Report No. 030-01786/93-001. Failure of an
individual to survey daily for contamination when radioactive materials have been used.

The inspector found that the licensee had implemented corrective action to ensure that
radiation workers are knowledgeable of the necessity to perform surveys of the area and
themselves upon completion of working with radicactive materials. Training on '
adequate survey procedures was performed and users also were issued mformatxon
packets on surveys.

However, an incident, identified in August 1993, which caused wide spread

contamination occurred because an unauthorized individual using phosphorus-32 (P-32)
did not perform a survey either during or upon completion of work with P-32 probes as
required. Therefore, the performance of daily surveys will be reviewed dunng future

inspections.
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(Closed) Violation, Special Inspection Report No. 030-01786/93-001. Failure to supply ' .59
appropriate personnel monitoring equipment 10 a researcher working with P-32 in N«
quantities greater than 0.5 millicuric who was likely to receive greater than 25 percent of

the maximum permissible dose in a calendar quarter.

The inspector noted that the licensee's corrective action to ensure that this violation does
not recur included a policy that all authorized users certify that newly assigned persons
using radicactive material (RAM) under their authorization are registered with the RSB
for personnel monitoring and training and that appropriate dosimetry badges are obtained
for the individuals.

4. Orpanization/Management Qversight

a. B ! . SE c . [BSQ

The RSC has technical oversight of the RSB. Members of the RSC are appointed by
the Director of NIH. The Radicactive Drug Research Committee also reports to the
RSC A representative sample of the minutes of the RSC meetings was reviewed by

the inspector. The inspector noted that usually the RSC meets monthly even though
the requirement is quarterly, Representation by each major class of users of
radicactive materials as well as Administration and Nursing are documented in the
RSC meeting minutes. Review of the minutes indicated that the RSC has extensive
discussions concerning: State versus Federal authority; NRC licensing, inspection
and enforcement actions; regulatory interpretations; specific incidents and events
involving radioactive material; and the development of policies and guidance
relevant to the use of, and possiblc exposure to, radicactive materials such as
guidance for declared pregnant workers. As Low As Rasonably Achievable
(ALARA) investigations, disciplinary measures, waste processing and storage,
protocols and authorizations as well as training pohcxes and procedures are also
discussed.

b. Radiation Safety Branch (RSB)

The Radiation Safety Officer (RSO) is also the Branch Chief of the RSB.
Administratively, the RSO reports to the Director of the Division of Safety, and
technically, he reports to the RSC.

The RSB staffing plan indicates that there are 35 full time positions. Three positions
are unfilled and currently there is a job freeze. The RSB also has a number of
contract personnel who perform surveys, deliver packages and process waste.
Currently, there are three sections in the RSB, namely, Operations, Radicactive
Materials Control, and Technical Services. The RSO stated that the Radicactive
Materials Control Section is new and was established to provide oversight and
control for radioactive waste and receipt and distribution packages.
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Arca Health Physicists (AHP's) are assigned responsibility for specific portons of
the NTH campus. To ensure that all areas have continued coverage, AHP's are also
assigned back-up responsibility to areas other than their main area of responsibility.
The AHP follows-up on deficiencies that are identified during surveys/audits (e.g.
visiting the laboratory and/or sending a waming memo). 1If significant findings,
such as large areas of contamination or skin exposure, are identified by the
contractor during surveys/audits, the AHP is notified immediately. The AHP
follow-ups are documented on the same form as the original survey/audit. The
inspector reviewed selected records of follow-ups performed from January 1993 to
the present. For most of the follow-ups performed during the past several months,
the actions documented by the AHP's were appropriate and timely (e.g. sending a
warning memo to an Authorized User (AU) within a week of receiving a
survey/audit finding that monthly surveys were not documented). However, several
follow-ups performed recently were a result of surveys/audits which were performed
approximately one year ago. In these cases the initial survey/audit findings were
minor contamination (e.g. 1,500 counts per minute of contamination on a pipette tip
rack which was measured with a Geiger-Muller counter with a pancake type probe)
and/or monthly surveys not being performed. In all of the cases noted, the
documentation of the initial survey/audit indicatey that the contamination was labeled
and/or removed, and a responsible individual was ir. rrmed of its presence.
Therefore, the health arA safety significance of the Gelayed follow-up was minor.
The RSO stated that the RSB is trying to improve the timeliness of follow-ups. The
licensee has established a computer tracking system which wie RSO reviews
monthly.” The tracking system identifies the fol: wing information: 1) The AU, 2)
location of use, 3) HP area, 4) survey identification numbet, S) survey date, 6)
receipt date. The licensee has also created a schedule of deadlines *RSOS
Deadlines® which are required to be met. Follow-ups which are considered
significant (major) are to be completed in two weeks. Follow-ups which are
considered not significant (minor) are to be addressed in one month. Deficiencies in
surveys (Item 49 on the original survey/audit form) noted by the contractor require
the AU to respond to a memo sent by the AHP. If the AU does not respond, a
memo with the RSO’s signature is sent to the AU. The AU has ten days to respond.
If a response is not received, the AU's authorization is suspended. This step-by-step
procedure has been designated by the licensee as the “Three Strikes® Policy.

In a discussion between the inspector and the AHP supervisor conceming
documentation of follow-up reports, the AHP supervisor stated that she occasionally
edits the documentation of follow-ups that are submitted for her approval. She
stated that she edited documentation when comments by the AHP were, in her view,
inappropriate and/or unnecessary. For example, she stated that she had deleted _
statements by an AHP concerning the fact that it had been greater than 10 half-lives
since radiocactive contamination was identified, and therefore, following up on the
contamination would be a moot point. The inspector noted that the date of the initial
survey and the follow-up were clearly designated on all survey/audit forms that were
reviewed during the inspection. Also, she stated that she never delcted information
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that would make the.record incomplete-or inaccurate. - The inspector’s review of - -
records found no evidence or indication that information was changed or deleted

inappropriately.

‘The RSB also gives technical support to researchers that includes assistance in
developing protocols. The submission of a protocol is required when AU's wish to
perform human-use experiments and non-human-use experiments involving
“protocol” quantities of radicactive materials (e.g. use of greater than 10 millicuries
of P-32 or the performance of iodinations) This assistance may take the form of
developing and/or writing procedures in cooperation with the mcarcher which
reflect RSB policy.

Annual audits of the Radiation Safety Program are performed by the RSB. The
inspector reviewed the audits for 1992 and 1993 and found them to be
comprehensive and objective in the evaluation of radiation safety and associated
events.

Review of Incidents :
The Incident File was reviewed by the inspector. The inspector noted that the file
contained documentation of incidents that had occurred from July 1992 through
March 1994. The documents described spills, contaminations, unauthorized waste
pickups, temporary loss of control of radicactive material, iliness of a waste

~ processor associated with odorous radicactive waste and unauthorized use of
radioactive material and irradiators.

The inspector observed that once the RSB was notified, response was generally

timely and comprehensive. Corrective actions were implemented and disciplinary

measures were enforced unilaterally. The inspector noted that a P-32 contamination

incident which occurred in August 1993 was missing the supporting documentation

which referenced the details of the incident. A facsimile of the requested

documentation was provided to the inspector on April 20, 1994. The mspector .
noted that the contamination resulted from an unauthorized P-32 user's failure to
perform a survey at the conclusion of work with P-32 probes on August 24, 1993. 2
The contamination was undetected until August 27, 1993, when floor contamination
was detected as result of a cursory survey that was performed with a Geiger-Mueller :
(GM) counter when water was observed on the laboratory floor. The water had
apparently leaked from a distilied water apparatus. Dry floor areas were also
surveyed and contamination was noted. The RSB was notified and health physicists
(HPs) responded. A review of the associated documentation indicated that the
actions taken by the RSB were aggressive, comprehensive and timely. HPs
identified that widespread contamination had occurred and included area floors,
corridors, offices, labs, workers shoes, public rest rooms, parking lot, driveway
gravel, an automobile and two residences. No skin contamination was identified. A :
bioassay was performed on the original unauthorized user and no uptake was noted. H
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Disciplinary measures were instituted against those involved, in that, the
authorization permits for the AU, under whom the original unauthorized P-32 user
worked, as well for the AU, who originally possessed the P-32, were suspended.
The licensee also distributed information to radiation workers referencing similar
events involving other Jicensees which had resulted in NRC escalated enforcement
action.

The licensec determined that this incident was not immediately reportable to the
NRC because it did not meet the reporting criteria described in 10 CFR 30.50. This
decision was based on the following: The Oral Ingestion ALI for P-32 is 600 xCi
(Appendix B, Table 1, Column 1 of 10 CFR 20.1001-20.2401) and assuming that if
an ALI were applied to the general public, under the current 10 CFR Part 20
Regulations, 1/10 of the occupational ALI would be 60 xCi. The maximum level of
contamination found in an unrestricted area was 20,000 cpm gross counts that was
measured with a GM survey instrument with an efficiency of 31% which is
approximately .0291 uCi P-32. Consequently, the contamination was well below

60 uCi and a member of the general public could not have received & dose in excess
of 500 millirem under superseded 10 CFR Part 20 or 100 millirem under current

10 CFR Pan 20.

The criteria in 10 CFR 30.50 ®)(1(), (i), and (iii) were reviewed and it was
determined that a 24 hour report was not necessary because:

i The unplanned contamination event did not require that access be restricted
for more than 24 hours. The corridor involved in the spill was closed for a
total of 4 hours until the areas could be cleaned and smeared.

Access to the room (B1B43) was not restricted because of a radiation hazard
caused by the P-32 spill. Exposure limits were not a concern and the
amount of contamination on the floor did not pose a health hazard. The
room remained open throughout the spill; however, until the floor could be.
completely decontaminated, shoe covers were required to protect
individual’s shoes from becoming contaminated and then cross
contaminating the cleaned areas. -

ii. In reviewing Appendix B of 10 CFR 20.1001-20.2401, the lowest annual
limit of intake for P-32 is the oral ingestion limit of 6E+2 uCi and S times
the lowest limit is 3 mCi of P-32. Assuming a worst case scenario such
that all 240 xCi of P-32 manipulated by the user were spilled, we are well
below the limit.

il Access 1o the area was not restricted except for the 4 hours. for
decontamination and verification.
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After review of the licensee’s documentation of this incident, the inspector
determined that a violation of Condition 31 of License No. 19-00296-10, which
references user criteria for radioisotopes, had occurred. The licensee's standard
procedure for P-32 use authorization was circumvented. However, the violation was
identified by the licensee; and was not a willful violation or a violation that could
reasonably be expected to have been prevented by the licensee’s corrective action for -
a previous violation. Therefore, the inspector determined that in accordance with

10 CFR 2, Appendix C, that this is a non-cited violation based on the following; 1)
it was licensee identified; 2) the activity of the isotope involved indicated that this
event was not critical, but warranted more than minor concern; 3) normally, this
violation is classified as a Severity Level IV violation; 4) the event was not required
to be reported; and 5) the licensee's corrective action was decisive and
comprehensive in that the authorization to work with isotopes, was suspended for
those individuals involved. Also, the licensee stated that the survey requirement
would be stressed at future training sessions.

Therefore, 2 Notice of Violation is not being issued for this incident. However, a
Notice of Violation is being issued for the failure to perfurm a daily survey in
accordance with Condition 31 of License No. 19-00296-10, which references Section
10.13.2 of the application dated July 28, 1986. This section requires, in part, that.
users survey their laboratories and themselves for contamination on a daily basis
when radicactive materials have been used. This is a repeat of a violation that was
identified in January 1993 when an individual also failed to perform a survey of the
laboratory and himself when working with P-32 and resulted in some skin
contamination to himself.

Failure of the user of radicactive materials to survey both the laboratory of use and
herself for radiation contamination on a daily basis when using radicactive material
is an apparent violation of Condition 31 of License No.19-00296-10.

The inspector toured the site of the NTH custom built cobalt-60 (Co-60) irradiator
that failed in early 1993. The irradiator failure -2 due to the inability of the
carriage lock rod to fit into the control box + * &- e lcking mechanism became
stuck in the locked positicn. This failure wus identified to the NRC by the licensee.
The licensee was issued a Notice of Violation base on 10 CFR 21, with respect to
manufacturer defects. The Co-60 irradiator is located in Room B2B56 in :
Building 10. The inspector interviewed the AHP, and examined representative !
records pertaining to the irradiator. The inspector determined that the irradiator was i
last used on March 22, 1993. During the September 24, 1993 quarterly inventory

check, the technologist discovered that both of the irradiator's interiocks had failed. o
The Co-60 source, (approximately 86 curies on February 25, 1994) was in the ' -
shielded position. The licensee has decided to permanently discontinue the use of :
this unit. The unit was made inoperative by securing it with a heavy chain and
padlocks in two Jocations, making it impossible to expose the source: The chains
and padlocks and general condition of the unit are checked weekly by an HP. The
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inspector examined the records of the week]y checks and found that the checks were

The inspector learned that funds have been appropriated to permanently remove the
defective irradiator by transferring the unit to an authorized recipient. The AHP
stated that it was expected that the unit will be disposed of in approximately two
months.

4
performed as requifed: _ ' """"‘;*'3!

On February 2, 1994, P-32 contamination averaging approximately

1,000 dpm/100cm? was discovered on several drawers and a floor area of
approximately SO ft.? in Building 49, Room 4B80. The contamination was
discovered during a daily survey of the laboratory. Laboratory personnel
decontaminated the affected area and 3 member of the RSB, with the help of the AU
responsible for the laboratory, investigated the cause of the contamination and
monitored the clean-up. A laboratory worker stated that a survey that would have
detected the contamination was performed in the area of the contamination the day
before the contamination was discovered. Therefore, it is somewhat likely that the
contamination occurred overnight. Laboratory personnel! stated that the specific
cause of the contamination was necver determined with certainty; however, one AU
responsible for the laboratory stated that he theorized that someone from another

. laboratory caused the contamination when worhng in the laboratory on the evening
of February 1, 1994.

At the time of the contamination incident, workers from other laboratories routinely
used Room 4B80 when working with P-32. In respc ¢ to the contamination
incident, the AU held a meeting with all individuals on the floor that work with
radioactive materials to ask if anyone had contaminate ' the laboratory or used the
laboratory on the evening of February 1, 1994. The AU stated that no one claimed
responsibility for the spill or stated that they had worked in the laboratory on that
evening. As a result of the contamination incident, the AU instituted a new policy
whereby only individuals assigned to Room 4B80 could use radioactive material in
that room. Survey procedures employed by laboratory personnel were reviewed by
the inspector. Individuals who worked in the laboratory stated that currently, ard at
the time of the discovery of the contamination, surveys of their work area are/were
performed with a8 Geiger-Muller survey meter before, during and after use of
radioactive materials (the minimum requirement is a daily survey). Monthly wipe
surveys for radioactive contamination are required, but laboraiory personnel! stated
that they decided to perform them weekly because of the amount of radicactive
materials used in the laboratory. Records of weekly surveys performed from.
October 29, 1993 to the present were reviewed by the inspector. The records
indicated that decontamination and resurvey were performed when appropriate,

" Laboratory personnel stated that they have kept records of daily surveys since the
contamination was discovercd on February 2, 1994 to document when surveys were
performed. The inspector noted that the laboratory personnel were knowledgeable
and concerned about radiation safety procedures. The effort that the individuals are
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willing to expend in identifying radiation hazards was illustrated by the fact that they

O —-

occasionally make radiographs of contaminated areas to pinpoint the exact Jocation
of the contamination.

The inspector reviewed the licensee's skin dose calculations performed in connection
with an incident involving a researcher using iodine-labeled compounds. The .
incident occurred on January 11, 1993 during injection of a mouse with the labeled
compounds. The 1 ml syringe in use at the time contained 0.2 m! solution with a
total activity of 20 uCi, of which 15 uCi were 1-131 and § uCi were I-125.
According to the researcher, some of the solution in the syringe sprayed on her face
during injection, but it is not clear why this occurred. She was wearing safety
glasses, and so none of the activity reached the eyes. It was later determined that
the contamination was confined mainly to parts of the hair and a small area of the
skin on the forehead. No other contamination was found.

The rescarcher immediately surveyed the affected areas with 2 sodium iodide (Nal)
probe and, about one half hour later, washed her hair and forehead. A survey with
the same instrument after washing showed no change in activity, suggesting that the
"ntaminant had by that time probably been incorporated into the skin and hair. The
s = and hair were washed again later the same day, and a thyroid scan was
performed the following day. The scan showed a thyroid activity of 0.57 nCi of
I-131. A scan of the forchead area was also performed at that time, and showed
42.5 nCi 1-131 and 11.72 nCi 1-12S. The licensee stated that the scans of the
forchead area were only to support survey data and determine isotopic composition,
and not for activity determination, because the counter was not calibrated for such
an application. A survey at that time using a Nal instrument showed 300 cpm on
the forehead and 900 cpm on the hair. Following several further attempts to wash
the hair and face, as well as trimming parts of the hair that were suspected of being
contaminated, the readings over the contaminated areas were reduced to dackground.
These background readings were reached about midday on January 14, 1993, about
76 hours after the contamination occurred.

The licensee first performed a worst case dose assessment by attempting to estimate

the volure of liquid that was sprayed from the syringe onto the forehead and _
calculating the dose using a skin thickness of 4 mg/cm?and a contamination area of

1 ecm’. Using an exposure time of 30 minutes, this calculation yielded a skin dose

of 4.6 rem. The licensee considcred this approach overly conservative and

unreliable because it is difficult to estimate the volume of the very small quantity of

liquid that was sprayed from the syringe. Due to the high specific activity of the

liquid, small changes in this volume would have a large effect on the calculated

dose. In addition, this method did not make use of the available survey data. In

their modified method, the licensee attempted to estimate the extent of the

contamination using the various survey instrument readings taken during

decontamination. These attempts yielded a skin dose of about 20 mrem for an -
exposure duration of 30 minutes, using 4 mg/cm? for the skin thickness and a ~—

contamination area of 1 cm’, _
EXHIBIT
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The inspector reviewed- the licensee’s assumptions and calculations and determined - -
that, 2ithough some of the assumptions were difficult to justify rigorously, they
seemed reasonable in view of the available measurements. The inspector stated, -
however, that an exposure profile is needed before the dose calculations can be
completed. That profile provides an estimate of the level of contamination as 2
function of time from the time the contamination occurred to the time a background
reading was achieved. The dose received at each contamination level must be
estimated, and the components added to provide an estimate of the total dose
resulting from the incident. According to the data, the duration between the ;
occurrence of contamination and complete decontamination was in excess of 70
hours. The final dose to the skin of the forchead is therefore expected to be !
substantially higher than the 20 mrem estimated by the licensee on the basis of a 30
minute exposure duration. The licensee stated that they would repeat the
calculations using an accurate exposure profile, a contamination area of 1 em?, and a
skin thickness of 7 mg/cm’. In a telephone conversation on June 7, 1994, with
Eric H. Reber of our staff, Ted Fowler stated that NIH's revised estimate of the
dose equivalent to the skin is 600 millirem. The 7 mg/cm? skin thickness must be
used when showing compliance with NRC skin dose limits. The dose resuiting from
intake of iodine was estimated to be very small, of the order of a few mrem to the
thyroid, based on the thyroid scan data. The NRC determined that a dose equivalent
of 600 millirem is an acceptable number to enter into the contaminated person’s
exposure records. '

No safety concerns or violations of NRC requirements were identified.

An incident relative to the Selectron Low Dose Remote (LDR) Afierloader is
described in Section 9.b (Brachytherapy).

Training
The Radiation Safety Training Manager described the training program at NIH.

He stated that all researchers, including contractors who work with radicactive materials
are required to attend the basic one-day, "Radiation Safety in the Laboratory® course.
This course is used to give training required by 10 CFR 19.12.

Since the HPs work with radicactive materials, all HPs are also required to attend and
successfully complete the “Padiation Safety in the Laboratory” course. HPs take
additional courses, including the “Radiation Safety for Authorized Users® (a two-week
course). Successful completion of the *Radiation Safety for Authorized Users” course
by HPs is expected. A test is given at the completion of the *Radiation Safety for
Authorized Users,” course. This course, however, is not required for HPs, in order to
meet NRC training requirements of 10 CFR 19.12.
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Annual radiation safety-refresher-training-is-also-required for all HPs and individuals that -~
use radioactive materials. The RSO stated that individuals who do not attend annual
refresher training are suspended from receiving and using radioactive materials, and their
supervisors are notified. The refresher training of one researcher was reviewed. The
rescarcher attended refresher training on November 14, 1991. He did not attend
refresher training in 1992 and his authorization to use licensed radioactive mawnals was
suspended on January 4, 1993 in accordance with the RSB's procedure.

The Radiation Safety Training Manager also stated that specialized training is given to
animal handiers, cardiac and critical care nursing staff, as well as other ancillary :
personnel such as housekeeping and security personnel. . oo

RSB has established an internal policy whereby AU's identify individuals who need
training and will be working under their authorization. Through discussions with staff
and various users, the inspector noted that training was conducted as required.

The Nursing Training Office identifies the nursing staff who are required to take ‘
radiation safety training. Nurses who are involved with therapeutic procedures receive - - -~ - -
training prior to working with therapy patients. Training is offered once a month as well '
as prior to a specific therapeutic patient procedure. A member of the RSB provides

training to the nursing staff. The HP and the Training Officer meet and create a course

agenda. There are also licensce generated pamphlets which contain instructions for

nurses regarding therapeutic procedures. Instructions to nurses who are involved with
brachytherapy patient care contain information regarding the licensee’s emergency

procedures. These procedures include steps to be taken if a thcnpy source becomes

dislodged. The procedure requires that the source be placed in a secure and shielded

location.

49 CFR 172.702 requires, in part, that individu»'s who prepare shipments of radioactive
materials and/or sign radioactive material shipping manifests receive training in
Department of Transporttion regulations and safety training (hereafter referred to as
DOT training). Members of the NIH staff that are involved with the preparation of
shipments of radioactive materials attended a DOT training course that was held at the
NIH campus on October 12, 13, and 14, 1993. One member of the RSB who was
involved in the preparation of radicactive waste shipments was not given full credit for
the course because she was absent from some of the sessions due to iliness. A member
of the RSB that supervises radioactive waste shipping personne! stated that he provided
DOT training to this individual that was commensurate with her job duties, however this
training was not documented. He stated that he felt that she had received adequate
training because, when asked, she had no questions regarding her involvement with
radicactive material shipments. He stated that he was satisfied with her preparation of
radioactive waste shipments, including the safety precautions that she had taken. This
individual was not contacted during the inspection, however, none of the waste
shipments for which she signed the manifest, was rejected by the receivet of the
shipment.
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No safety concems or .violations of regulatory requirements were identified.
© 6. Quality Management Program Jmolementation

The inspector reviewed the implementation of the licensee’s Quality Management -
Program (QMP). Training on the QMP was given in January, June, and December
1992, and November 1993. The annual QMP audits for 1992 and 1993 were reviewed
along with a representative sample of patient treatment records subject to the QMP. The
inspecior noted that for 1992, the audit identified the following: zero misadministrations
occurred; six instances when the AU did not verify that the dose calibrator slip was
checked; and one instance when the AU had left the patient identification section blank.
The inspector noted that the 1993 QMP audit identified that out of 153 administrations,
93 Written Directives (WD's) were reviewed by the RSB. Zero misadministrations

. occurred; one WD was not signed by the AU; one WD was not dated prior 1o patient
dosing as required; and there were nine instances where the route of administration was
not identified. The findings of the audits and the use of WD"s were discussed with RSB
staff. The inspector clarified that an adequate or acceptable WD must have all
components required in 10 CFR 35.2 prior to dose administration with changes only as
permitted in 10 CFR Part 35.

Also reviewed in the audit was the LDR Afterloader. Four patients were treated with
the LDR. The audit indicated that WD"s were used as required. One failure of the
LDR unit was identified when the device failed to expose the source properly due to 2
moisture lock. No misadministration occurred as a result of this failure. The LDR unit
was repaired and placed back in operation.

No safety concems or violations of NRC requirements were identified.
@ 7 Doiman
a. Film Badges

The inspector reviewed selected exposure histories of individuals who exceeded the
ALARA level ] limits from the licensee's data base. The information was easily
retrievable and current. The licsnsee had conducted investigations of these
exposures as warranted. Quarterly and annual summaries were examined. Except
for an extremity exposure that exceeded regulatory limits and was the subject of
Enforcement Cunference 93-002 in February 1993, no exposures above regulatory
limits were identified.

b. Bioassays
From records review and personnel interviews, the inspector noted that the

_ licensee’s biocassay program included urinalysis, thyroid uptake counting, and whole --
body counting. lndividuals'who used quantities of iodine-125 (1-125) or iodine-131 :
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(1-131) greater than 10 millicuries were required to have a bicassay within seven
days of use. Personnel involved in administering doses of 1-131 greater than 30
millicuries were required to have a bioassay performed within 72 hours of dose
preparation or administration. Representative records from July 1992 w0 April 1994
were reviewed and no significant uptakes were indicated. The inspector noted that
during the first calendar quarter of 1994, 46 urinalyses, 86 thyroid scans, and = -
2 whole body scans were performed. The inspector found that the calculated organ
doses from thyroid scan data were well below regulatory limits in 10 CFR Part 20
effective January 1994.

No safety concems or violations of regulatory teqmrcmems were identified.

. "Nuclear Medici

The inspector reviewed procedures and records of surveys, interviewed technologists,
observed operations and conducted surveys in the Nuclear Medicine Department (NMD).
The inspector determined that during normal working hours the radiopharmacist prepared
and assayed all radiopharmaceutical doses for patient administration, while nuclear
medicine technologists performed these tasks after norm.! hours and on weekends. The
inspector observed prepared doses being assayed prior to administration in accordance
with the procedures submitted with the license application. The inspector also observed
the dose calibrator being checked for constancy. These observations and a review of
records indicated that do*e assays and constancy checks were performed as required. An
instrument survey of the department revealed no unusual radiation levels.

In 1990, the NIH established a ministerial change regarding the linearity check for the
dose calibrator in Building 21. The licensee decided to perform the linearity check in
accordance with instruction provided by a2 manufacturer of a shield/sleeve (“Calicheck®)
method. The licensee identified an instance during 1993 in which the radiopharmacist
did not exactly follow the "Calicheck® method. The radiopharmacist performed the
check by decaying the isotope over a tiiree day period rather than aliquot various
amounts of activity from the source vial in order to obtain a lower activity range to
complete the check. The licensee acknowledged this variation in procedure and
determined that it did not negatively impact the calibration procedure. Licensee staff and
the R>O determined that to aliquot part of the radioactive material in order to complete
the linearity check in one day was not consistent with the ALARA concept. The
shield/slecve method requires manipulation of the source vial which could increase
exposure. Therefore, subsequent linearity checks have been completed over a three day
period. The decay methodology is a procedure that is acceptable to the NRC.

The inspector observed doses being drawn in labeled, shielded syringes by the nuclear
pharmacist and placed in metal cases. The cases were placed upon a shelf of the lower
half of a2 “Dutch® door where they were picked up by technologists. The inspector
checked at various times during the day and noted that the door was undér surveillance.
The nuclear pharmacist stated that the door was always locked when the pharmacy was
unattended.
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The inspector noted that doses were administered by technologists in two administration . . . pewpee
rooms adjacent 1o the pharmacy. Patients were identified by at Jeast two methods. All A
diagnostic iodine doses were required to be administered by an AU. Written directives
were prepared for doses greater than 30 microcuries of iodine-131 or -125 as iodide.

The inspector reviewed memoranda relating to the delivery of packages containing
radioactive material to the NMD. A memorandum dated September 19, 1990, permits
the delivery of packages directly to the NMD if arrival is outside normal hours. The
agrecment is contingent upon following specified procedures. The inspector was
informed that the Supervising Technologist of the NMD had recently requested that
deliveries of radioactive material directly to the NMD during normal work hours also be
permitted. This request was denied in a memorandum dated March 31, 1994, from the
RSO to the NMD Chief. Cited as the reason for the denial was a memorandum dated
March 25, 1994, from the Chief, Materials Acquisition Unit to the pertinent AHP
detailing seventeen violations of NTH procedures which had been noted duriny an RSB

‘audit of the previous six months of package deliveries to NMD. The inspector noted

that most of the licensee-identified violations were for recordkeeping requiremeats.
However, the inspector observed that some package surveys were not performed as
required, which is a violation of 10 CFR 20.1906 (formerly 10 CFR 20.205).

10 CFR Part 2, Appendix C, Section G states, in part, that the NRC may refrain from
issuing 2 notice of violation for a violation described in an inspection report if that
violation meets the following criteria: a) It is normally classified at a Severity Level IV
or V; b) it was reported if required; c) it was or will be corrected including measures to
prevent recurrence, within a reasonable time; and d). it was not a willful violation or a
violation that could reasonably be expected to have been prevented by the licensee's
corrective action for a previnus violation.

In the situation described above, the licensee met the criteria described above in the
following way: a) this event was identified by the licensee, and a record was maintained
in the licensee’s incident file; b) the amount of radicactive material and the radioisotope
involved indicated that this event was not critical, but warranted more than minor
concern; hence, a Severity Level IV violation; ¢) this event was not required to be
reported; and d) the licensee has or will implement the following:

i. the Chief, NMD, has been required to submit to the RSB documentation of the steps
he will develop and implement to correct the violations and prevent their recurrence.

ii. the RSB will more closcly monitor documentation of future after hours shipments to
the NMD.

jii. the NMD has been required to noLfy the RSB within 24 hours of placing and i
receiving an after hours shipment. Notification must include Form NIH 88-1 r—
“Request for Purchase and Use of Radioactive Material® and a Radicactive Shipment

Report.
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Therefore, a Notice of Violation is not being issued for this incident.
' No safety concerns or other violations of NRC requirements were identified.

9. Radiation Therapy
a. Radiopharmaceutical Therapy

Room No. 85263 in Building 10, is dedicated for radiopharmaceutical iodine therapy

use, either conventional or experimental. The iodine therapy use load has decreased

in recent months, from approximately three patiem treatments each month to about

one patient treatment each month. The room is prepared for the patient by the RSB

responsible AHP. The AHP also administers the iodine capsules to the patient under —
the supervision of an AU. '

AHP's are given on-the-job training before they are authorized to administer I-131
therapy patient doses. Afier the patient receives the therapeutic I-131 dose the AHP
is required to perform an area survey. This survey includes the hallway outside the
patient’s room, adjacent rooms as well as the rooms above and below the patient’s
room. The licensee’s area survey procedure, which is incorporated in their NRC
license, includes a provision that if a particular area cannot be surveyed, the AHP
may document a reading which was obtained during a similar patient treatment using
the same activity.

A review of records showed that appropriate surveys were done of the patiet,
patient’s room, and surrounding areas. The room was properly posted and the
adjacent room was restricted from patient use if dose rates were too high. The
inspector interviewed three nurses and found that they were instructed in the
precautions necessary for radioiodine therapy. Only nurses are permitted to enter
the patient’s room. During these entries they are required to wear an assigned film
badge. a disposable protective coat, and shoe covers.

At the time of the inspection, room 85263 was Jocked and empty. The inspector
observed that plastic-backed paper covered the floor and other surfaces. All waste
had been removed and sent to Building 21. A notice was posted on the door
indicating that the room was still contaminated and was restricted from use until the
next therapy patient in accordance with Condition 31 of License No. 19-00296-10
The inspector determined from survey records that contamination was less than
2200 dpm/100cm’. This is in accordance with Amendment No. 65 to License No.
19-00296-10 issued in response to an exception requested by NIH on May 15, 1992.
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r b. Brachytherapy

NIH emphasizes research activities, therefore, relatively few routine brachytherapy
procedures are performed. Through records review and discussions with RSB staff,
the inspector determined that during 1993, five cesium-137 (Cs-137) conventional
brachytherapy implants were performed. One implant using iridium-192 ribbons
was performed in 1994. In addition, 4 patients were treated by LDR remote
brachytherapy procedures. The inspector verified that brachytherapy sources were
leak tested and that scaled source inventory was performed as required. All
procedures (conventional brachytherapy, and LDR brachytherapy) were performed in
the same dedicated and shielded room. Records review indicated that room surveys,
surveys of all adjacent areas and surveys of each patient were performed following
the source removal. Records also indicated that the required inventories were
conducted before and after each procedure. The highest exposure rate in non-
restricted areas, was 0.4 mR/hr for any of the above procedures.

Discussions with RSB staff and review of records revealed that in 1993 NIH began
using the Nucletron MicroSelectron LDR remote brachytherapy afterioader. Four
patients were treated during 1993, Each treatment consisted of two fractions.
Nucletron provided training to all personnel involved with the afterioader before the
first patient therapy. The Cs-137 sources for the afierloader were assayed in the
dose calibrator prior to the first patient use. . The inspector observed that there was a
“Primalert 10° radiation monitor in the dedicated therapy room. The unit was
equipped with 2 main treatment computer, and a remote contro! unit located at the
nurse’s station.

One incident was recorded during 1993 with respect to the LDR afterloader.
Following a source retraction, the sources failed to leave the mobile storage
container. The inspector interviewed the nurse on duty at the time of the incident
and the LDR physicist, and learned that an alarm had sounded at the nurse’s station.
The nurse checked the patient’s room and by observing the console indicators, as
well as the “Primalert,® she determined that the sources were not in the patient, but
in the shielded device. Immediate action by the nurse failed to restart the treatment.
As previously instructed, the nurse notified the AHP assigned to the LDR, who also 1
was unsuccessful in attempts to get the sources out of the shielded container. The H
AHP then notified Nucletron. Nucletron arrived and determined that the
malfunction was caused by a moisture problem in the LDR afterloader air
compressor. The problem was repaired by an authorized individual. The therapy
treatment, which had been interrupted, was reiniiated 24 hours after the LDR
failed.

L VT

No safety concemns or violations of regulatory requirements were identified.
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10. Tour Of Facilities—.—— S
a. Main Campys

The inspector accompanied a contractor technician during the performance of

surveys/audits of research laboratories. The inspector questioned the technician

about the daily routine used in conducting room surveys and in-laboratory instrument
.calibration. The technician informed the inspector that each of the three field

technicians survey/audit between 14-16 labs each day. A fourth contract individual

is the supervisor who gives assignments and does the paper work. The inspector

observed the technician performing a lab survey and noted that the surveys for

ambient radiation exposure and removable contamination were comprehensive and

thorough. The inspector observed that the technician used a “Survey Report Form*®

to record the laboratory inspection. The inspector also noted that the technician was

not checking the laboratories for security of radioactive materials. The technician

stated that they consider the whole floor as “sec red area® and do not routinely

check for security of radicactive materials. The .nspector also noted that the

"Survey Report Form*® did not have as a compliance item "Security” of RAM.

Except for the failure to observe and/or enforce security, the inspector observed that :
the contractor’s survey was of sufficient depth to determine the individual lab’s —
compliance with NIH requirements for radiation safcty in the laboratory.’

The inspector, unaccompanied by licensee personnel, also visited some labs in the
8B and 8C corridors of Building No. 10. The inspector was unchallenged as he
gained access 1o research labs in the area. There was an oper. connection to clinics
and hospital areas and members of the gencral public could easily gain access to the
laboratories that contained radioactive materials. The inspector’s observations
follow:

Room 8C-214 was fcund to be unlocked and unattended. Thcrc wasal mxlhcunc
container of Ca45 in an  .ocked mfngerator

Room 8C-218 was found to be unlocked and unattended. There was a
radxmmmunoassay kit and (2) two containers from Amersham containing radisactive
material in the refrigerator.

Room 8N-210 was found to be unlocked and unattended. P-32 was stored in three
lead containers behind a Lucite Shield on the bench top.

Room 8B-17 was found to be unlocked and unattended. Numerous lead containers
with radicactive material were found in an unlocked, small refrigerator.

10 CFR 20.1801 requires that the licensee secure from unauthorized removal or
access licensed materials that are stored in controlled or unrcstricted areas.
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Failure of the licensee to secure from unauthorized removal or access licensed
materials is an apparent violation of 10 CFR 20.1801.

The inspector observed a researcher drinking coffee in room 8B08, a room posted as
*Radiation Area® and containing various radioactive materials. Several empty coffee
cups were observed by the inspector in the waste basket, in the same laboratory.

Attachment 10 D of the Application dated July 28, 1986, titied General
Requirements for NIH Radionuclide Laboratories, and the 04/93 Edition, states that
*Eating, Drinking, and Smobng are not permmed in rooms posted for the use or
s!omgc of Radionuclide use.®

Failure of a resecarcher to refrain from'dﬁnb'.ng of coffee in 2 room posted for use
and storage of radicactive materials is an apparent violation of NIH General
Requirements and of Condition No. 31 of License No. 19-00296-10.

The inspector toured several floors in Building 10 including, but not limited to, the
entrance to the Operating Room, Intensive Care Unit, Clinical Pathology Department
Laboratory (Clin-Path), 8th Floor (I-131 therapy patient room) and 9 North. A
aumber of medical pathological waste (MPW) boxes were found in the hallways.
These boxes were not marked as containing radicactive material, however, the
inspector surveyed each box. The survey results were consistent with area
background readings. No radioactive material was identified in the MPW bozxes
observed by the inspector. MPW boxes labeled with *Caution Radicactive Material®
(CRAM) were observed by the inspector in laboratories which were authorized o
use licensed RAM.

The Clin-Path laboratory at NIH has established a Policy for handling, disposing and
shipping radicactive specimens. This policy was approved November 3, 1993. The
policy requires that specimens received in the laboratory be checked with a rate
meter. If the specimen exceeds 350 counts per minute, a yellow radiocactive sticker
is to be placed on the specimen container, if it is not already labeled. Patient
specimens which are to be shipped from Clin-Path to an outside laboratory are
shipped in accordance with 49 CFR 173.421 for excepted radioactive material
Limited Quantity N.O.S. UN2910. The package in which the specimen is placed
must be measured on the exterior surface at contact, using a G.M. detector. The
exposure rate is not to exceed 0.5 mR/hr. A number of other conditions must be
met or otherwise the package must be shipped through RSB in Building 21.
Individuals questioned by the inspector during the tour did not identify any
shipments of radiocactive material from Clin-Path to contractor laboratories that were
not processed in accordance with the above mentioned policy. In addition, a
representative from the State of Maryland, Radiation Control Program contacted a
laboratory in Maryland who is contracted by NIH to analyzed specimens. The
laboratory representative stated that they receive only a few specimens containing
small amounts of radicactivity and did not recall ever having reveived radioactive
material other than what they expected to receive.
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The inspector toured the_Clin-Path laboratory_and obssrved .the required
instrumentation necessary to comply with the NIH policy. The instruments were
both calibrated and operable. '

b. Satellite Faciliti

i. Poolesville

21-

The inspector visited the NIH Animal Center at Poolesville, Maryland.
Radicactive material use occurs in a small group of research laboratories and the
animal care facility. The inspector toured seven laboratories, all of which used
hydrogen-3 or carbon-14 in microcurie amounts. Through personnel interviews,
the inspector determined that AU’s and radiation workers were aware of their
responsibilities and were adhering to policies and procedures stated in the NIH
Radiation Safety Guide, license conditions and NRC regulations. The inspector
observed the following: radioactive materials were properly secured and
labeled; laboratories were posted as required; protective clothing was womn;
materials receipt, use, and disposal logs were maintained; and monthly surveys
were documented. Users indicated that they had received the required radiation
safety training. Two animal handlers said that they had received additional RSB
training with respect to handling animals, padding cages and removing
contaminated padding for waste disposal as well as disposal of carcasses.

The inspector also visited the Interim Waste Storage Facility. The facility is 2
60° x 100° warehouse and is enclosed by a wire mesh fence. Environmental
TLD's are posted at four locations along the fence. Entrance to the facility
from the main road is restricted by a locked gate with a security station, and
another locked gate at the driveway. The building itself is metal with a concrete
floor and a key lock to the only entrance outside the gate. Security officers
check the building each shift. The facility is located within a locked fenced
area. The main door to the building was locked and posted as required. All
doors to the building are connected to an alarm system. During the inspection,
the inspector opened one of the doors to the facility from inside the facility.
When the inspector left the facility, the HP locked the main door and set the
alarm. Once outside the facility, the inspector attempted to open the same door
that had been opened while inside the facility. The door opened and the alarm
sounded. It was determined that when this door is opened from the inside, the
lock must be reset or the door will remain unlocked. A member of NIH
Security arrived at the facility, within five minutes of activating the alarm.
Drainage is away from the building in all directions, and the floor-wall interface
is checked by the AHP for signs of water damage. The inspector saw no signs
of water damage. Ventilation is through six outlets along the centerline of the
ceiling. '
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On April S, 1994, there were 334 barrels of waste in the facility. By May 13,

) 1994, the licensee had shipped out approximately 150 drums. Radioactive waste
barrels were stacked in rows on wooden paliets, one layer high. The barrels
were labeled with dose rates at contact and 1 meter, an identification number,
weight, and the physical form of the waste. All waste was in dry, solid form.
On the radicactive material label was noted the names of the isotopes, activities
in millicuries, radioactive LSA designation, process date, and “decay to® date.
The AHP stated that a complete meter and wipe survey of each barrel is
performed upon each delivery to the facility Shipment records as well as
survey records were maint2:red in a log book which remains inside the facility.
The inspector measured dose rates in ‘most of the facility. Most readings were
at or near background levels with a maximum reading of 0.5 mR/hr which was
at contact with one barrel.

The inspector verified tiiat the Poolesville Interim Waste Storage Facility was in
accordance with the criteria described in the license.

No safety concems or violations of regulatory requirements were identified.
ii. Gerontology Center

The in.pector accompanied one of the licensee's technicians on a visit to the
Gerontology Research Center in Baltimore, Maryland. The inspector reviewed
reprentative records and interviewed the AHP and technologist, several
rescarchers and their technologists. The inspector determined that 90 labs, with
25 AU's and 214 radiation workers, use radicactive material at the Center. All
of the radicactive material is used in research. A contractor routinely conducts
periodic surv.ys of all labs using RAM. The AHP performs follow-up when
necessary. Radioactive material is ordered by and delivered to the Gerontology
Center. No sewer disposal of waste is permitted. The Gerontology Center
generates approximately 150 drums (55 gallon) of radicactive waste each year.

The inspector visited two research labs at the Center and found that all of the

required records of inventory, use, surveys, personnel exposure and disposal
were in order.

No safety concemns or violations of regulatory requirements wefe identified.
11. Monthly Radiation Surveys
AU’s whose authorization includes unsealed radicactive material are required to assure

that monthly surveys of removable contamination and radiation levels are performed, and
records kept during months in which radioactive materials were vsed.
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Documentat:on of monthly surveys was reviewed during routine contractor
audits/surveys. Records of 100 audits/surveys performed from January 1, 1993 to the
present were reviewed by the inspector. The records indicated that monthly survey
records were not available and/or not performed in 8 of 100 laboratories. The AHP
explained that unavailable records do not necessarily indicate that a survey was not
performed when it should have been, in that radicactive materials may not have been
used during the months in question. However, the audit records indicated that a
responsible RSB member was informed of the deficiency and that a waming memo was
sent to the responsible AU by a member of the RSB.

The inspector reviewed the documentation of monthly surveys in Room 2D 05 in
Building 37. Computer records indicated that the responsible AU last ordered
radicactive material in 1988. Also, the biologist in charge of performing surveys stated
that it has been a number of years since the AU ordered radicactive materials.
Therefore, during the past several years, it was only required that laboratory personnel
record that no radicactive material was used during the previous month in lieu of a
radiation survey. Records were reviewed by the inspector which verified that radicactive
material was not used from January 1992 to the present. All records appeared complete
except that documentation was missing for a period from May 1993 through December
1993. The biologist in charge of maintaining records stated that he did not maintain
records during this period because he was absent due to iliness. He also stated that the
AU in charge of the laboratory had informed the RSB of the circumstances associated
with the lack of records maintenance during this period.

A licensee representative stated that AUs sometimes provide copies of survey records to
the RSB when survey records could not be located during audits. She also stated that it
is acceptable for them to document the fact that radicactive material was not used during
a specified time period in response to this audit finding. She further stated that it is
unacceptable to generate surveys after the fact for months in which radicactive materials
were used. The RSB member, in charge of contractors who perform routine
audits/surveys, stated that contractors were informed that they should not instruct
rescarchers to generate surveys for months in which radicactive materials were used after
the fact. The same RSB member informed the inspectors that the RSB permits AU’s to
generate a statement which indicates that no radioactive material has been used during 2
specific time period after the fact. She also stated that she knew of no instances when
rescarchers generated monthly survey records after the fact. During review of records
and interviews with personnel, there were no indications that monthly survey records had
been generated afler the fact.

NIH maintains an environmental air sampling program for iodination hoods. Vacuum
pumps are used to continuously draw air through charcoal filters that are located in air
ducts associated with radiation hoods. The charcoal filters are samples at least monthly.
The inspector reviewed sample results for four hoods. Sampling is performed in order
10 determine the concentration of 1-125 and 1-131 in microcuries per cubic centimeter
(cc) released, as well as, the percent of maximum permissible concentration
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_ (MPC). The information reviewed by the inspector included results from 1992 and _ _
¥ 1993. The largest recorded concentration of 1-125 was 4.59 E-12 microcuries per cc
: (6% MPC) on May 6, 1993. The largest concentration of 1-131 was 2.47 E-12
microcuries per cc 2% MPC) on September 3, 1992. These results were obtained from
duct locations 10, 37-1. '

The iodination hoods are equipped with 12° by 12° charcoal filters. The change-out rate
for a filter is based on the frequency of use of 1-125 and 1-131, the activity used and the
monthly environmental air sample results.

No safety concerns or violations of regulatory requirements were identified.
12. Waste Management
. ' a. Waste Generation

There are approximately 3000 laboratories located in over SO buildings in the NIH !
Bethesda campus. A large number of these laboratories use radicactive materials in '
their research work, and therefore produce radicactive wastes such as contaminated :
reagents, cell cultures, compounds tagged with radicactive tracers, contaminated
laboratory equipment such as bottles, syringes, and liquid scintillation vials, and
contaminated animals and animal organs and tissues. Radicactive material is also
used in the clinical center in the diagnosis and treatment of patients, and the wastes
produced there include disposable clothing, bedding, surzical and autopsy
equipment, organs and tissues, blood and other biological samples. Radioactive
waste is also produced in several off-campus locations in the Rockville area and at
the Poolesville Animal Facility in Poolesville, Maryland.

A large number of different radionuclides are used at NIH, but most of these are
. used in relatively small amounts. A few, however, are used in relatively large

quantities because of their utility in research and patient applications, and the

amounts of these radionuclides received at NIH in 1993 are shown below.

Radiocactive Materials Received in 1993, Curie (Ci)

H-3 12.9
P-32 243
S-35 16.1
Cr-51 4.4
I-131 59
1-125 4.3
C-14 0.2
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In addition, 330 Ci of Mo-99 and 17.4 Ci of Tc-99m were also received. The - - --~~rwwe
above: table of receipts gives only a partial view of the magnitude of the potential for :
waste generation, since there is also an inventory of radicactive materials on campus
that is not reflected in the table. The inventory at the end of 1993 of the isotopes
listed above is shown in the table below.

Inventory at the end of 1993, Ci

H-3 25.2

P-32 0.6 - | :
$-35 3.7 | ;
Cr-51 0.4 ;
I-131 0.03 ' :
I-125 0.8 :

Of the seven radionuclides shown in these tables, four are pure beta emitting i
radionuclides (H-3, C-14, P-32, S-35). According to the licensee’s records, these
four radionuclides made up nearly 90% of the activity disposed of in wastes in 1993.
Radionuclides that do not emit photons, or those that emit only low energy photons,
cannot be detected by surveys of the external surfaces of the waste containers. A
possible exception to this rule may be P-32, whose energetic beta radiation produces
x-rays that may be detected by surveys outside the container. However, muasurable
intensities of x-rays will be produced only in the presence of large quantities of
P-32, and such quantities are not usually present in the waste.

Waste Collection

[ et LT T L R Uy ANtV )

Several classes of waste are generated on the NIH campus. These include ordinary
trash, such as office wastes; chemical wastes, which include used and unused
chemical reagents, solvents, etc; radicactive waste, which includes any wastes
contaminated with radioactive material, such as glass, paper, cloth, laboratory
equipment, etc.; mixed waste, which is waste that contains hazardous chemicals, as
well as, radicactive materials; medical pathological waste (MPW), which is waste
that is contaminated with potentially infectious agents, such as surgical equipment,
syringes, blood samples, organs and tissues, bedding material, etc.; and MPW
contaminated with radiocactive or other hazardous materials. These wastes may be in
solid or liquid form, and if in the solid form, may also be wet. Other relatively
minor types of waste are also generated. Most waste on campus is handled by
contractors, and each class of waste is handled by a different group of waste
disposal personnel. A summary description of the manner in which wastes are
handled on campus is provided below.
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Ordinary trash is picked up by housckecping at the points of generation and

packaged for shipment to a local disposal facility, usually a landfill. About 35 tons ™% - : 3
per day of trash is shipped off campus each dzy. The waste is surveyed at the ST
landfill to ensure that radicactive material was not inadvertently disposed of in the
waste. Chemical wastes, usually in liquid form, are picked up by a chemical waste
contractur. They are placed by the waste generator in the original reagent bottles or
in specially designed containers supplied by the waste contractor upon request. The
containers are appropriately labeled by the generator and picked up within a day or
two of a pickup request from the generator. All forms of radicactive waste are
picked up by the sadicactive waste contractor within one or two days following a
pickup request from the generator. Mixed waste, usually in liquid form, is placed in
special mixed waste containers and is picked up by a team of chemical and
radicactive waste contractors. MPW is placed in special, double lined, cardboard
boxes approximately 24° x 15° x 15". The empty boxes, which typically weigh
about 40 pounds when full, are placed in convenient locations near the points of
waste generation and are labeled with the building and room number in which they
are located. When full, the boxes are sealed and picked up by housekeeping and
placed on a loading dock in the building in which the waste was generated. A truck
delivers the waste boxes to Building 11, which contains the incineration facility.
However, if the MPW is radioactive or contains hazardous chemicals, it is picked up
by the radioactive waste or chemical waste contractors from the point of genmuan
All radioactive, cuemical, and mixed wastes are taken to Building 21 for processing
and disposal. Building 21 is located on campus and houses the chemical and
radioactive waste processing facilities, some laboratories, and the NIH RSB staff and
facilities.

Waste generators are provided with a waste disposal guide in the form of a calendar
that may be hung on a wall for reference. The guids classifies wasies by category.
A section is devoted to each category of waste, and describes the types of wastes
that fall in that categnry, the methods to be used to dispose of the waste, the types
of containers to be used, the required labeling, and the telephone numbers to call to
obtain waste disposal containers, to seek advice or guidance, or to request a waste
pickup. The guide was found to be well designed and comprehensive, and provides
clear, easy to follow guidance on disposal of all forms of waste. This guidance
supplements training that is provided to all users of radicactive material. The
licensee stated that the emphasis in waste management training and instruction to
users is to minimize the generation of waste and to segrogate wastes by category as
much as possible. In the case of rzJioactive wastes, the waste generators are also
required to segregate the wastes by half-life. This segregation of wastes helps the
licensee take advantage of thc decay of short-lived activity to reduce the quantity of
radioactive waste to be disposed of, and also helps minimize the generation of mixed
wastes, which present exceptionally difficult disposal problems.
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Waste Disposal Roules |

The ultimate disposal of the wastes depends on the nature of the hazardous materials
contained in the waste. Wherever possible, attempts are made to condition the waste
in such a manner that it may be disposed of as ordinary waste, since this manner of
disposal is the least hazardous and the least costly. Wastes containing short-lived
radicactive material is held for decay, and is then disposed of as ordinary trash if
solid or in the sewer if liquid. Mixed wastes containing short-lived radicactive
material are held for decay, and at the end of that period become chemical wastes
and are handled accordingly. Mixed wastes are much more difficult to dispose of
than chemical or radioactive wastes, and many mixed wastes do not have a disposal
outlet.

Solid wastes that contain high concentrations of long-lived radicactive materizis are
placed in 5S-gallons drums, compacted, and shipped for disposal in a licensed waste
disposal facility or stored in the interim radicactive waste storage facility at
Poolesville pending ultimate disposal. Some solid waste is also shipped for
supercompaction off-site before disposal. Waste disposal costs are accessed on a
volume basis, and compaction is used to reduce dicposal costs. ~ Liquid waste
containing high concentrations of long-lived radioactive materials is stabilized by
solidification, packed in 55-gallon drums, and disposed of in the same manner as
packaged solid waste.

Wastes containing low levels of long-lived radioactivity or short-lived radioactivity
of any level are handled in a different manner. Solid wastes that contain low levels
of long-lived activily are incinerated or packaged for off-site disposal. Those with
short-lived activity are decayed for an appropriate period of time and disposed of as
ordinary trash. Radiocactive wastes may be incinerated on-site in one of the three
campus incinerators or sent off-site to an incineration facility in Tennessee that is
authorized to incinerate radicactive materials. Liquid wastes that contain low levels
of long-lived radioactive materials are disposed of in the sewers, and those
containing short-lived activity are placed in storage tanks for decay and then released
to the sewers. Storage of wastes contaminated with short-lived isotopes takes
advantage of radiocactive decay to decrease the amount of radicactivity released to
the environment. Storage of iong-lived isotopes does not yield a significant benefit.

Mixed wastes may be treated chemically to convert them to a form that may be —
released, disposed of in licensed mixed waste disposal sites, or packaged and stored

indefinitely on-site. The licensee estimates that approximately half of the mixed

waste generated on campus does not have a waste disposal outlet and must be stored

indefinitely on-site. About five drums of mixed waste with no disposal outlet are

generated per month, and the current inventory of drums in storage is approximately

150. MPW with no radioactive contamination is sent directly from the collection

point to the incinerators, either on-site or at a local off-site incineration facility

licensed to incinerate medical wastes. If the MPW is contaminated with radicactive

matcrials, it is taken to Building 21 for characterization, documentation, and possible
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decay, and then incinerated on-site because the local off-site incinerator is not
e licensed to incinerate radioactive materials. Ash generated by the on-site
incinerators is surveyed for radioactivity.and then released for disposal at a local
landfill if it meets release criteria. If the release criteria are not met, the ash is held
for decay until it meets the criteria, then re-surveyed and released. Ash that does
not meet these release criteria is packaged and stored in the interim storage facility
at Poolesville. Ash generated in the local off-site incinerator does not contain
radicactive material and is disposed of to a local landfill. Ash generated by
incineration at the Oak Ridge, Tennessee incinerator is radicactive and is packaged
and sent to South Carolina for disposal in a licensed burial facility. —

The waste management program on campus is designed so that all hazardous wastes
are disposed of by waste management contractors. Waste generators are not
permitied to dispose of their wastes in any manner other than that authorized by the
appropriate responsible group that handles each type of waste. Users of radioactive
material are not authorized to dispose of their contaminated liquid wastes in the
sewer or to dispose of their contaminated solid wastes as ordinary trash. The
licensee stated that occasional mistakes occur and that the researchers will usually -
report these errors so that corrective actions may be taken. If contaminated liquid is
accidentally disposed of in the sink, the sink is decontaminated and the amount
disposed of is accounted for in the total activity permitted to be released to the
sewer. Contaminated solid waste that is accidentally placed in ordinary trash
receptacles or in MPW boxes is retrieved by tracing the path of the waste and
retrieving the wasle container. The licensee stated that this type of mistake does
happen occasionally but not frequently, and the mistake is often quickly corrected.
The licensee stated that the surveys performed by contractors, although not capable
of identifying all infringements of waste management pohcy. do help in identifying
unauthorized disposal.

d. Disposal of Liquid Wastes to the Sewer

According to Condition 23 of NRC Liccnse No. 19-00296-10, NIH is permitted to
dispose into the sewer system eight Ci per year of licensed and other radicactive
material, provided that the provisions of 10 CFR Part 20 pertaining to sewer
disposal (Section 20.303(a), (b), and (c)) are met. This license condition both raises
the sewer disposal limit specified in 10 CFR Part 20 from 7 Ci/yr to 8 Ci/yr and
also changes the mix of radioactive material from the Part 20 requirement of § Cilyr
H-3, 1 Ci/yr C-14, and 1 Ci/yr all other radionuclides to any mix that the licensee
chooses to use. The licensee stated that this condition was requested to provide
greater waste disposal flexibility in view of the large number of different
radionuclides used on campus and the changing nature of this mix of radionuclides
depending on changes in ongoing rescarch.
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waste generator in plastic containers, called carboys, and labeled with a radicactive
materials fabel. Carboys are usually of five gallon capacity, but smaller and larger
containers are sometimes used. A Radioactive Waste Pickup Receipt is also attached
to the carboy and is filled out by the waste generator. Information entered on the
receipt includes the name, building and room number of the investigator, the
isolopes contained in the waste, and the estimated activity of each isotope listed.

The receipt is signed by the waste generator and by the radicactive waste technician
who picks up the waste. Solvents and hazardous chemicals contaminated with
radioactive materials are treated in a manner similar, but the liquid is placed in
special S-gallon mixed waste containers. These containers have thicker walls than
the carboys used for aqueous wastes, and are more resistant to chemicals. In
addition to the radioactive waste tag, a chemical waste tag is also attached to identify
the nature of the chemicals in the container.

All liquid wastes contaminated with radicactive materials are taken to Building 21
where the information on the waste tags is tabulated. The waste is then classified
according to activity level and type of radioisotope. Liquid samples are taken from
cach waste container and analyzed for radioactive content by the waste management
contractor, and the results of the analysis are also tabulated. Researchers are
notified if the analysis shows activities that are substantially different from those
listed on the waste receipt. The results of these analyses, rather than the
information on the waste receipts, are used in demonstrating compliance with waste
release limits.

Liquids containing long-lived activity in high concentrations are stabilized and

packaged for burial at a licensed facility. Liquids with low levels of long-lived

activity are disposed of to the sewer. Liquids with short-lived activity are stored in

one of nine 2250-gallon tanks wherz the liquid is held for decay before release to the —
sewers. Samples are taken from the tanks and analyzed before each batch is :
released to the sewer. An administrative limit of 15 mCi is placed by the licensee

on the daily activity released to the sewer. This is equivalent to approximately

5.5 Ci per year assuming daily disposal, and is substantially below the 8 Ci annual

limit imposed by the NRC license. The administrative limit may be exceeded only

after authorization by the licensee’s waste manager. The licensee stated that there

are no authorized release pathways to the sewer other than through Building 21,

except for some inadvertent releases of small amounts in laboratory sinks by

researchers. The licensee stated that they do not have an estimate of the magnitude

of this release pathway but believe it to be negligible based on their expenencc

‘mcy stated that most researchers are well trained and take great care in the manner

in which they dispose of their wastes. There was no documentation or studies to

substantiate these statements, but reviews of other aspects of the program suggest

that there are no inconsistencies.
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: According to the licensee’s records, releases to the sanitary sewer during 1993
- included the following main radioisotopes. =~~~

Sanitary Sewer Releases During 1993 in mCi
H-3 3032

C-14 32
S-35 1496
- P-32 190
Cr-51 238
1-125 145
Total 5204
. ' Releases of other radioisotopes were very small compared with those listed above.

The activity released represents 65% of the allowable activity limit permitted for
sewer releases by the NRC license. This activity also represents approximately 44%
of the total activity disposed of in radicactive wastes of all types during 1993, the .
remaining activity being disposed of by incineration or shipment off-site. The 1993
sewer release level is comparable to that for the previous years, which were
approximately 6.3 Ci, 6.6 Ci, and 5.9 Ci for 1990, 1991, and 1992, respectively.

A review of the physical plant, equipment, and records showed that the licensee,
through their contractor, implements an effective liquid waste management program.
Records reviewed were complete and well maintained, and indicated that sewer
disposals were made in accordance with regulatory requirements and good practice.
However, the following areas for improvement were identified in this part of the
program.

o Official records for the daily activity disposed to the sewer are not maintained, but
records of daily disposals are kept by the contractor in computer files. The licensee
stated that the contractor provides them with weekly summaries of disposal
activities, and these weekly totals are monitored to ensure compliance with the limit
on the annual activity released. Although it may be difficult to verify the data in the
weekly reports or trace errors without official records of daily disposals, especially
if the contractor’s files containing this data are not verified and stored no regulatory
limits were exceeded. :

The licensee also did not maintain records of average daily and monthly
concentrations of discharged materials. In addition to the limit on the annual activity
disposed to the sewer, the license requires that the daily and monthly activities
released be controlled so that the average concent—*inns  when diluted by the
average daily and monthly quantity of sewage release¢ into the sewer by the
licensee, will result in concentrations that do not exceed the values listed in 10 CFR
Part 20, Appendix B, Table 1, Column II. The licensee stated that, because of the
very large volume of water discharged to the sewer each day by NIH, namcly

5.5 X 10'ml/day it is not possible to exceed the specified concentrations given the
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amounts of radioactive materials handled on campus. The inspector verified this
statement for the principal isotopes disposed of in liquid wastes. The daily
administrative limit on sewer discharges of 15 mCi, when diluted by the daily flow
of sewer water, yields concentrations that are lower than the limit for the most
restrictive radioisotope listed in the table above. It was therefore concluded that the
licensee’s practice is justified. The inspector stated that this practice should be -
reevaluated if the waste disposal patterns change substantially.

Analyses of samples taken from storage tanks and carboys are used as the basis for
showing compliance with the sewer release limits. However, the nine tanks used to
store liquid waste prior to batch release to the sewer do not have the capability for
mixing the stored water prior to sampling to ensure a representative sampling. To
overcome this limitation, the licensee uses a device called 3 COLIWSA tube that is
designed to sample liguids that may have stratified during storage. This device is
used to collect a 10 liter sample from each tank for analysis before batch release.
Although this method may be adequate for its intended purpose, which is to sample
stratified liquids, it is not clear that it would be adequate for sampling liquids that

' may contain matter that could settle to the bottom of the tank, such as cell cultures

or other matter that may contain most of the radicactivity in the liquid. The licensee
stated that they believed the COLTWSA is capable of accurately sampling in such
situations as well as in cases of stratification. Carboys are sampled using a hollow
glass tube of about 5 mm internal diameter. The tube is inserted slowly into the
carboy and a 10-20 m! sample is drawn as the tube moves deeper into the liquid.

~ The method was devised by the contractor and appears to be a reasonable method

for use in such situations. However, it was not reviewed and formally approved by
the licensee as adequate for their purposes. The licensee stated that they will
attempt to verify the methods or select more appropriate ones. This item will be
reviewed during the next inspection.

The revised 10 CFR Part 20 requires that liquids disposed to the sewer contain only
soluble materials, or soluble or dispersible biological material. The licensee stated
that they do not verify solubility before disposal to the sewer because most of the
radioisotopes used on campus are purchased in soluble chemical form. The
inspector inquired as to whether this has actually been verified, but the licensee
stated that it has not. In addition, the inspector stated that the chemical forms of
these liquids may change during research and become insoluble by the time they are
disposed of as waste. During inspection of the waste facilities, the inspector noted
that the waste contractor was performing solubility checks on samples being
prepared for disposal. The method used consists of diluting a2 1 m! waste sample
with § ml water and stirring for S minutes. The sample is aliowed to settle for
about an hour then examined visually for stratification or settling. If ncither is
observed, the sample is judged to meet the solubility criteria. The inspector stated
that this method may not meet the NRC's acceptable methods for determining
solubility, as described in NRC Information Notice 94-07, Solubility Criteria For
Liquid Effluent Relcases To Sanitary Scwerage Under The Revised 10 CFR Pant 20.
The inspector stated that the licensee is not required to use the methods described in
the Information Notice, but should be able to justify use of any mcthod chosen to
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show compha.ncc with regulatory requirements. The licensee stated that they will
review their methods to ensure that they meet regulatory requirements. -

Daily quality control (QC) measurements in the form of background and source
checks are perfonned by the contractor on the liquid scintillation and gamma
counters used in the waste analysis laboratory. However, although the results of
these tests are recorded on forms provided for this purpose, there were no enfries
made to indicate the acceptability of the results, nor were there clearly specified
numerical acceptance criteria for these tests. The licensee stated that they use two
standard deviations from the mean established at the time of calibration 19 dafine
acceptance limits for the QC measurements. The licensee also stated that the
laboratory supervisor, who conducts these tests, is able to review the data and :
recognize readings that are not within tolerance. Discussions with the laboratory —
supervisor showed that he was well aware of the capabilities and limitations of his

analytical equipment and the appronmtc readings that would be considered

acceptable in QC measurements. A review of the data by the inspector showed that

the readings were probably acceptable. However, such scrutiny of the data, without

the use of numerical acceptance criteria, is subject to error and cannot be considered

an adequate quality control practice. In addition, although the contractor’s

procedures require daily plots of the data on quality control charts, no active quality

control charts are maintained. The licensee stated that the computer produces

monthly printouts of quality control charts for the previous month. A review of

recent computer-generated charts showed that the data for previous months were

indeed within acceptable limits. However, the inspector stated that retrospective

quality control charts cannot be considered part of the daily quality control

procedures. It was not known at the time of the inspection whether the computer

program that produces these charts would also provide a real time message in case a

QC reading was out of tolerance. The licensee stated that they will make the

necessary adjustments to the QC program.

Instrument calibrations are performed using sources traceable to the National
Institutes for Science and Technology (NIST). Split samples are also periodically
counted by both the contractor and t.e licensee as part of the quality assurance
program for the laboratory. However, the licensee does not participate in any
outside round-robin type of quality assurance measurements.

In general, the licensee provides minimal ongoing quality assurance oversight of the
contractor’s analytical laboratory, and is generally not familiar with the technical
details of the analytical pant of the contractor's waste operation. The licensee does,
however, conduct periodic inspections of the contractor’s operations. These
inspections are limited mainly to reviews of contamination control prectices and
general housekeeping.
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Each liquid waste container received at the waste processing facility in Building 21
is associated with two sets of data on radicactivity content: those provided by the -
waste generator and recorded on the waste receipt tag, and those obtained by the
waste contractor from analyses of the contents of the containers. The licensee uses
the latter values to demonstrate compliance with sewer release limits because these
are deemed more reliable. However, except in very unusual circumstances, the data.
supplied by the waste generator is not used for any purpose. The unusual
circumstances include large discrepancies between the activity levels recorded by the
generator and those measured by the contractor, or significant discrepancies in the
mix of radioisotopes present in the waste. In such cases, the waste generator is
contacted to discuss the discrepancies. A review by the inspector of approximately
250 randomly selected waste receipt tags and their corresponding analysis data
showed that approximately 60% of the waste generators over-reported the activity in
their waste, while 30% under-reported the activity. The mix of radioisotopes
reported present in the waste was usually, although not always, accurate. The total
activity calculated from the data reported on the tags by the waste generators was
found to correspond closely to the activity calculated using laboratory analysis data.
This suggests that the over- and under-reporting tended to balance out, but it was not
clear whether the sample selected was sufficiently representative.  The inspector
stated that the licensee does not provide sufficient quality assurance monitoring of
the data provided to them by the waste generators, and therefore does not provide
sufficient feedback to the generators in an attempt to maintain a high level of
accuracy in the reported data. This may not seem to be an important factor in the
case of liquid waste since laboratory analysis data is available. However, it is
important in the case of solid wastes, where such analyses are generally not
available, as is discussed in Section 12.e below,

Waste disposal by Incinerati

Three waste incinerators located in the Bethesda campus are used by the licensee for

incineration of solid wastes, mostly MPW. Two of the incinerators are of older

design, the third being of more recent design and higher capacity than the oider _ .
units. The incinerators are Jocated in Building 11, which is the building housing —
many of the campus utilities such as boilers and heating units. Each incinerator is

provided with a stack that is 2bout 85 fl. above the closest ground level. The

incinerators are operated by the Division of Engineering Services, with oversight

provided by the RSB and the Environmental Protection Branch. MPW is incinerated

because incineration is an effective method of destroying any pathogens that may be

contained in these wastes, and also because biological and pathogenic waste cannot

be disposed of in disposal sites such as landfills.

Sealed MPW boxes, labeled by point of origin, are delivered by truck to the
incinerator loading dock in Building 11. The boxes are placed on a conveyor belt
that takes them to be scanned, one at a tiinc, by two radiation detectors positioned
on either side of the belt. Each detector consists of 2 3° x 1” sodium iodide (Nal)
scintillation detector mounted in a shielded box with an acrylic window. The
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detectors face each-other-and -are-approximately-60 cm apart. Each box stops in - -
front of the detectors for S seconds before moving on to the next stage, which is
either delivery to one of the incinerators or delivery to a second loading dock for
shipment to an off-site incineration facility. According to the licensee’s records, of
the approximately 50,000 MPW boxes monitored during the four-month period prior
to the inspection, approximately 60% of the boxes were shipped off-site and the rest
were incinerated on-site. Ash from the incinerators is placed in dumpsters in
preparation for shipment to 2 local landfill. The ash in a full dumpster is sampled
by drawing a composite sample made up of ash taken from several depths in the
dumpster. e

Observation of the operation of the incineration facility during this inspection

showed that activities were conducted in a well organized manner. The daily source
check of the radiation detectors on the conveyor was observed, and the source check
did alarm the radiation monitor at the indicated setpoint. A record of the daily
source checks was maintained and was found to be complete. The check source is
in the form of an MPW box with several Cs-137 sources embedded in the box. The
total activity of these sources was estimated by the licensee to be about 4 uCi, but
no record of the actual activity was available for review. The backgrourd reading
for the monitors was observed to be about 0.5 gR/hr, and the alarm was set at

1 uR/hr. One MPW box alarmed the monitor during observation of the operation of
the system and was removed from the belt. Such boxes are taken back to the
generator to investigate the cause of the alarm. The radiation monitors were -
installed in late 1993 and, according to the licensees records, since that time 0.4%
of the approximately 50,000 MPW boxes surveyed (186 boxes) alarmed the
monitors. Over 90% of these boxes were believed to have come from the patient
care facilities (some of these boxes were not labeled), the rest coming from the
rescarch laboratories. Gamma analyses of these boxes indicated the presence of
Ga-67, Tc-99m, In-111, 1-125, 1-131, and T1-201, which are isotopes used mostly in
patient diagnostic tests.

A review of the licensee's records for incineration of radicactive waste showed them
to be complete and well maintained. According to these records, the following
activities were incinerated on-site during 1993,

Radisactive Waste Incineration During 1993 in mCi

H-3 38s
C-14 135
S-35 49
P-32 10
Cr-S1 18
Total 606
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The licensee's records show that the activity incinerated during 1993 was
substantially lower than that during the previous two years. No reason was provided
for the change.

Review of the licensee’s incineration operation showed that the RSB conducted
proper surveys of wastes going to the incinerator, kept accurate and well organized
records of wastes sent to the incinerator, and properly investigated unauthorized
incineration of wastes when detected. Condition 27 of License No. 19-00296-10
permits incineration of licensed material provided the daily average concentrations of
radicactive materials in the gaseous effluent from the incinerators do not exceed the
concentrations listed in 10 CFR Pant 20, Appendix B, Table II. The licensee is also
committed to comply with the As Low As Reasonable Achievable (ALARA)
requirement of 10 CFR Part 20 by maintaining the annual average concentrations
below 10% of these limits. Based on these concentration limits, the licensee
developed two activities, called Q values, for each of the radionuclides expected to
be incinerated. One set of Q values gives the total activity of each radionuclide that
may be incinerated alone each day without exceeding the license condition. The
other set gives the corresponding annual quantities. If more than one radioisotope is
to be incinerated at any given time, the rule of fractions described in 10 CFR

Part 20, Appendix B, is used. The same method is used for the annual limits. The
daily activity sent to the incinerator is controlled using a quantity defined by the
licensee as a waste unit. Each container to be incinerated is assigned a waste unit,
which is the sum of the activities of each of the isotopes in the box divided by the
corresponding daily Q value. Each waste box is prominently labeled with its
contents in waste units. The number of boxes sent for incineration on any day is
limited so that the sum of waste units for all the boxes incinerated on that day does
not exceed unity. This assures compliance with the daily release limits. A running
total of the activity incinerated to date is also maintained to ensure that the annual
limit is not exceeded. The licensee did not maintain daily records of the waste units
incinerated, but the running totals showed that incineration was being conducted in
accordance with license eondmons :

The following areas for improvement were ideﬁﬁﬁed during reviews of the part of
the program devoted to incineration of wastes.

‘The licensee has not characterized the capabilities and limitations of the radiation
detectors instalied to monitor MPW boxes before incineration. 1t is clear that these
monitors alarm when the MPW contains 4 uCi of Cs-137, but the capabilities and
detection limits for the other radionuclides that may be in these boxes has not been
established. Some of the gamma emitting radioisotopes frequently found in the
wastes generated on campus either emit very low energy photons (e.g. 1-125) or low
abundance higher energy photons (e.g. Cr-S1). It is not clear how well the radiation
monitors would be able to detect such activities. The inspector stated that it is

. difficult to assess the degree to which these monitors satisfy their intended function

without such a characterization. The licensee stated that they do not have the
technical data that would permit such an assessment of capabilities, but they will

contact the manufacturer to obtain the data.
| BT S
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Records show that approximately 97% of the activity sent for incineration in 1993
was made up of the pure beta emitting radioisotopes H-3, C-14, §-35, and P-32.
Pure beta emitting radioisotopes (with the exception of large quantities of P-32
which may produce bremsstrahlung radiation that can be detected by external :
monitoring) cannot be detected by surveys of the outside of the waste containers, nor
would they be detectable by surveys of the contents of the containers if the
containers were opened. The activities would have to be measured by complex
sampling and analyses of the waste. In addition, much of the waste that is
incinerated consists of MPW, which may contain infectious pathogens, and is
therefore hazardous to open. In view of these difficulties, and also the fact that the
effluents from the incinerators are not monitored for radiocactive materials, the
amount of radicactive material incinerated is estimated from the data provided by the
waste generator. This data is augmented with radiation surveys if photon emitters
are present in the waste. In addition, there are also no estimates of the number of
MPW bozxes that may contain unauthorized and undetectable radicactivity. shese
difficulties are to a large extent unavoidable because of the nature of the waste and
the nature of the emissions from the contaminants. However, a review of the -
licensee’s program showed that the licensee did not provide any means {o spot check

the waste generator’s data, nor did the licensee maintain a quality assurance

program, or other means, to estimate the reliability of the data supplied by the waste

generators and to provide a measure of confidence in the data used to show

compliance with license conditions. Several possibilities exist, such as use of the

data available from the liquid waste pathway (as discussed in Section 12.d above), as ;
well as data available from ash analyses (sec Section 12.f below). Other possibilities !
might be found on careful consideration of the situation. The licensee stated that '
they will review this issue and take action as appropriate.

At the time this inspection started, the two older incinerators had been taken out of
service permanently. The third incinerator was taken out of service during the

inspection. -
Ash Disposal

Ash from the incinerators is disposed of at a local landfill following analysis for

- radicactive content. Condition 27 of the License No. 19-00296-10 permits disposal

of the ash as ordinary waste provided the concentrations of licensed material in the
ash do not exceed the concentrations (in terms of uCi/g) specified for water in

10 CFR Part 20, Appendix B, Table 1I. The licensee’s ash disposal records show
that 1824 tons of MPW was incinerated during 1993, of which approximately 20
tons was known to contain radicactive material. The licensce estimated that the total
weight of ash resulting from this incineration is approximately 20% of the weight of
the MPW, or approximately 365 tons of ash shipped to the landfill. Each ash
shipment is analyzed by the RSB to ensure that the ash meets license conditions
before it is released. Ash shipments that do not meet thesc conditions are held for
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decay and re-analyzed prior to release.  Ash that cannot be decayed because of the
presence of long-lived activity is packaged and stored at the Poolesville interim
storage facility. A review of ash analysis records for 1993 showed that about S ash
shipments were held for decay during that year. No ash was packaged for storage
during that period.

The ash disposal program was found to be operated in accordance with the license
requirements. However, the following areas for improvement were identified.

A review of the results of ash sample analyses during the period 1990-1994 showed
that a large fraction of these samples contained radicactive materials, usually Cr-51,
and occasionally Ga-67, 1-125 and 1-131. The concentrations of these radionuclides
in the ash released for disposal were found to be well within those provided in the
license condition for ash release. The activities of these four radioisotopes reported
by the licensee to have been incinerated during 1993 are shown below.

Activities Incinerated During 1993, mCi

Cr-51 17.5
Ga-67 1.8
1-125 0.3
I-131 0.2

The licensec does not attempt to correlate the activity found in the ash to that
reported incincrated. In an attempt to determine if the reported ash activities were
at the level to be expected based on the reported activity incinerated, the inspector
calculated the average annual concentration of these radionuclides for ash disposed
during 1993, and the results were as follows: '

Cr-§1 5.4 x 10° uCi/g
Ga-67 2.4 x 10* uCi/g
1125 1.3 x 10* xCig
1131 1.3 x 107 uCifg

Based on the licensee's estimates, approximately 365 tons of ash was shipped off-site
for disposal. Using this weight of ash and the calculated average concentrations,
good agreement was found in the case of Cr-51 and Ga-67 between the incinerated
activity based on ash analyses and that reported to have been incinerated. Assuming
that all the Cr-51 and Ga-67 remain in the ash, this result suggests that there was

- probably little unauthorized incineration of wastes containing these radionuclides.
This is only a tentative conclusion, however, and supporting data, such as the
accuracy of the weight estimate for the ash and the porioning of the activities
between ash and air effiuent, are needed. The analyses for the iodines, however,
did not yield similar agreement, possibly because a substantial fraction of the iodines
leave the incinerators via the stack as air effluent and only a small fraction remains
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in the ash. Tests to measure this fraction. known as the partition coefficient were
conducted by the licensee for 1-125. and the results indicated that about 4% of the "~~~
jodines remain in the ash. Using this value for the partition coefficient, it was found
that the amount of iodine that may have been released in effluents in 1993 exceeded
the annual limit for 1-125 based on the ALARA commitment incorporated in the
license, namely to keep the annual average concentration in the effluent below 10%
of the values in 10 CFR Appendix B, Table I1. A review of the data for ash
disposal during 1990 through 1992 and in 1994 did not reveal other similar
situations. The above analysis is a crude estimate of the activity released in the air,
and must be considered as semi-quantitative because it is basad on a rough estimate
of the weight of ash disposed of during that year. The result is also very sensitive
to the value of the partition coefficient chosen for the analysis, which could vary
depending on the chemical ‘orm of the iodines in the waste as well as the operating
conditions within the incinerator at the time of incineration. Nevertheless, such .
analysis could serve as an additional quality control measure to monitor incineration
activities, to detect incineration of unauthorized activities, and to provide confidence
in the licensee’s effluent release estimates. As noted above, the ash data indicates
that there is some question regarding the amount of I-125 actually incinerated during
1993. It also indicates that the amount of I-125 incinerated during that year may
have been substantially above the 0.3 mCi recorded in the licensee's documents,
making it difficult to determine the licensee’s compliance staus in this area.

The licensee’s failure to use the available data to verify compliance with the
applicable limits in their license is considered a failure to perform an adequate
survey in the area of incinerator effluents. This is a violation of the requirements of
10 CFR 20.201 (30-01786/94-01).

The licensee performs direct analyses of the ash only for photon-emitting
radionuclides. The licensee stated that, due to the physical and chemical
characteristics of the ash, the liquid scintillation counting technique for beta analysis
is difficult to apply to routine ash analysis because it produces unreliable results.
Instead, the licensee uses an indirect method known as Toxicity Characteristic
Leaching Procedure (TCLP). This method is recommended by the Environmental
Protection Agency (EPA) in 40 CFR 261 in the context of analysis for landfill
disposal of toxic wastes. The procedure, which is a chemical extraction procedure,
attempts to simulate the acidic leaching conditions in a landfill environment to
determine the concentrations of hazardous chemicals in the leachate produced in the
landfill. Extraction is done using an acetic acid solution at 2 pH of about 4.2 and
the extracted solution is counted on a liquid scintillation counter. The licensee
started TCLP analysis in late 1993, and a review of the data showed that only two
samples showed traces of C-14 or S-35, which are difficult to separate by liquid
scintillation counting. No other radionuclides were detected, and most sample
analyses did not show the presence of any radioa~tivity. The method was submitted
to the NRC by the licensee for approval and was incorporated into the NIH license.
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However, the relevant quantity to show compliance with the ash release limits is the
activity in the ash, not the activity that can ieach out of the ash at the landfill. The
licensee has not attempted to characterize the method to demonstrate that the activity
remaining in 3 typical ash sample after performing a gamma analysis and application
of the TCLP method is small and would not affect compliance with release limits.
This is expected to be the case, however, on theoretical grounds since the pure betz.
emitting radioisotopes that contribute the most activity to the wastes, namely H-3,
C-14, and S-35, are normally converted to the oxides of the elements during

The licensee performs direct analyses of the ash only for photon-emitting
radionuclides. The licensee stated that, due to the physical and chemical
characteristics of the ash, the liquid scintillation counting technique for beta analysis
is difficult to apply to routinc ash analysis because it produces unreliable results.
Instead, the licensee uses an indirect method known as Toxicity Characteristic
Leaching Procedure (TCLP). This method is recommended by the Environmental
Protection Agency (EPA) in 40 CFR 261 in the context of analysis for landfill
disposal of toxic wastes. The procedure, which is a chemical extraction procedure,
attempts to simulate the acidic leaching conditions in a landfill environment to
determine the concentrations of hazarauus chemicals in the Jeachate produced in the
landfill. Extraction is done using an acetic acid solution at a pH of about 4.2 and
the extracted solution is counted on a liquid scintillation counter. The licensee
started TCLP analysis in late 1993, and a review of the data showed that only two
samples showed traces of C-14 or S-35, which are difficult to separate by liquid
scintillation counung. No other radionuclides were detecied, and most sample
analyses did not show the presence of any radioactivity. The method was submitted
to the NRC by the licensee for approval and was incorporated into the NIH license.

However, the relevant quantity to show compliance with the ash release limits is the
activity in the ash, not the activity that can leach out of the ash at the landfill. The
licensee has not attempted to characterize the method to demonstrate that the activity
remaining in a typical ash sample after performing a gamma analysis and application
of the TCLP method is small and would not affect compliance with release limits.
This is expected to be the case, however, on theoretical grounds since the pure beta-
emitting radioisotopes that contribute the most activity to the wastes, namely H-3,
C-14, and S-35, are normally converted to the oxides of the elements during
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incineration and are released in gaseous form via the stack rather than remaining in__ ___

the ash. :

An ash sample was obtained by the inspector during this inspection, and
subsequently split into three samples. One sample was retained by the licensee for
analysis, another was provided to the State of Maryland, and the third was analyzed
by NRC. The results of the analyses of all three samples agreed within the expected
range of experimental uncertainty. Th.y showed about 4.2 x 10*xCi/gm of Cr*' and
4.9 x 10* uCi/gm of C*. No comparison with TCLP analysis of the samples was
available. The C* concentration is about 15% of the applicable release limit for the
ash, and the concentration of Cr*' relative to its release limit was much lower. The
significance of the presence of the observed level of C' in the ash was not clear at
the time of the inspection, particularly in view of the assumption made above,
namely that most of the C' would be expected to be released in the incinerator
effluents. Further evaluation would have to be made upon restart of incineration.

A review of the ash analysis data and the calculations to demonstrate compliance
with license conditions during the past several years showed that the licensee was
using the concentration values in Appendix B, Table 11, of 10 CFR Part 20 for the
insoluble forms of several of the radionuclides found in the ash, including I-125 and
1-131. The allowable concentrations for the insoluble compounds of these isotepes
are generally much higher than those for the soluble compounds. This practice
appeared 1o be inconsistent with the practice employed in determining compliance
with the air effluent limits, in which case the licensee used the most restrictive
concentration for each of the radionuclides released. The licensee stated that they
had conducted solubility tests on the ash and had demonstrated that the isotopes in
question were insoluble when found in the ash, The test consisted of mixing an ash
sample in water and letting the mirture stand for a week. The liquid was then
analyzed to determine if any activity was transferred from the ash to the water.
None was found. The licensee stated that this conclusion is further supported by the
fact that tiese isotopes were not found in samples obtained by the TCLP procedure.
This policy was not documented in the licensee's documents reviewed during this
inspection. The use of the limits for the insoluble forms of the isotopes was
incorporated into a computer program that was used in data analysis. The program
automatically calculated the activity of each isotope identified in the analysis in
terms of the fraction of the applicable limit. This software was changed recently
and the new software does not calculate these fractions. The licensee therefore
calculated these numbers manually, and it was noticed during review of the recent
analysis results that the manual calculations were being made using the most
conservative limits for each isotope. When questioned by the iaspector regarding
this apparent change in policy, the licensee stated that this was aa inadvertent change
but that it is a more conservative practice. However, they have r «t decided whether
to adopt this as the revised policy or return to the previous practice.
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g. Environmenial Monitoring Siations i

-

' Seven environmental monitoring stations are used by the licensee to monitor the
concentrations of iodine in the air on the NIH campus. Each station is equipped
with 2 sampler consisting of an iodine cartridge holder with a prefilter attached and
an air pump to draw ambient air through the sampler. The air flow rate is
maintained at 2 cubic feet ,er minute. The sampler is operated continuously for a
period of one week and is then replaced with a fresh cartridge. The old cartridge is
taken to the Building 21 laboratory for evaluation on a high resolution gamma
analysis system. - The lower limit of detection for this system for this application
was estimated by the licensee to be about | x 10’ xCi/ml. The inspector
accompanied a licensee representative to inspect one of these stations.

The licensee stated that the locations of the station were selected using several

¢ criteria, including the locations of the nearest inhabitants to the incinerators and the
locations of the maximum expected concentrations of iodine. The latter was
determined on the basis of compu:er analysis of effluent dispersion patterns around
the incinerators using wind rose data from Dulles and National airports. The
computer analyses were performed for several pollutants in addition to radioactive
materials. : .

A review of the results of the garhma analyses of the environmental cartridges
obuained during 1993 and 1994 showed that three of the cartridges showed some
§-125 activity during 1993, and one during 1994 showed 1-131. The activities were
all of the order of 1 x 10" to | x 10" uCi/ml. In two of these cases, a recount of
the sample for 2 longer time interval showed no measurable activity. In both of
these cases, the concentration obtained on the first count was very close to the
counting system’s detection limit. The first positive result may have been due to
software misidentification of iodine peaks. There may also have been some loss of
. iodine from the cart...ge between the first and second counts.

The licensee stated that the data from cartridge analysis show that the dose rates at
the locations of the monitoring stations are significantly below regulatory limits.
The most restrictive limit for I-12S in effluent provided in 10 CFR Part 20
Appendix B, Table 2 is 3 x 107°° uCi/ml, and therefore concentrations of the 1 x
10" uCi/mi are several ordcrs of magnitude lower than those specified in the limits.
The resulting doses would be proportionately lower than the appicable regulatory
limits. However, since the license conditions on incinerator effluents apply to
concentrations al the point of release rather than at the monitoring stations, use of !
monitoring station results to demonstrate compliance cannot be made directly. Such x
use requires correlation of the monitoring results with effluent relcase concentrations -
using dispersion calculations. Th: licensee has performed such calculations, but the
data provided during the inspection could not be used to make these correlations for '
a number of reasons. Although dilution factors were caiculated by the licensee for a -
number of distances and directions from the stacks, the factors were apnual averages
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rather than weekly-averages—Annual average dilutions-for a particular monitoring
location could be significantly lower or higher than dilutions over shorter periods of
time depending on the details of the wind rose. Data were not available to
determine whether typical wind shifts during a period of one week are similar to
those that occur over a period of a year. In addition, it is not clear whether wind
rose data (diagram that shows for a particular place the frequency and intensity of
wind from different directions) from area airports can be used with any degree of
accuracy to model the dispersion patterns on the NIH campus, with its complex of
many buildings of many different heights. Additional work is required if the
monitoring station data is to be used to correlate to effluent data. This is not a
required license condition, and the results of such an analysis would only place
bounds on such a correlation but would not be expeLwed to provide accurate results.
The conclusion that may be drawn from the monitoring station data is that the doses
from radioiodines at these locations are substantially lower than the regulatory limits
for exposure to these airbome radionuclides. It should be noted that iodine activity
detected by these stations need not necessarily have originated in the incinerators,
but may have been emitted from various buildings where iodine is used in rescarch
and patient diagnosis and treatment.

In addition to the above analyses, the licer<ee also ran EPA's COMPLY computer

code to demonstrate compliance with EPA’s 40 CFR Part 61, Subpart I standards.

The calculations included environmental releases from all sources on campus, which

includes the incinerator as well as other buildings where radicactive material is used

and from which radicactive material may be released to the atmosphere. The

calculations include exposure from all relevant exposure pathways such as .
inhalation, consumption of contaminated vegetables, meat, milk, etc. At the -
computer code’s Level 4 analysis, which the most detailed level of analysis, the :
effective dose equivalent for 1993 was 1.5 mrem/yr from all radio:iuclides and

0.5 mrem/yr from iodine. The Submart 1 standards require emissions be restricted to

dose levels of 10 mrem/yr from all radionuclides and 3 mrem/yr from iodine.

An inspector also accompanied an AHP to one of seven air sampling stations which
are located on roofs of various NIH buildings around the incinerator. The sampling :
station consisted of a locked, louvered enclosure on a building roof. Inside was a
high volume air pump drawing a continuous sample of air through a filter and 2
charcoal cartridge. .

No safety concemns or violations of regulatory requirements were identified.
m ibration

The licensee's radiation survey instruments used to measure dose rates are calibrated by
2 N1H contractor. At the time of the inspection NIH had ten Bicron RSO-S, and one
Victorcen 450P jonization chambers. The inspector determined that all were calibrated
annually, as required. Radiation survey instruments used to measure contamiiution were
routinely calibrated by the survey contractor while conducting quarterly or semiannual

sunveve of the labomtories.
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The inspector observed-that a-field-calibration-of-a-survey-instrument by the survey
contractor technician was performed in accordance with the license requirements. The
“high voltage® was checked with a volt meter; next the technician checked and adjusted
two points on each scale using a "Crystal Controlled Varipulser®. Lastly, the technician
established the efficiency of the meter for P-32 and 1-125 using Sr-90 and 1-129 sources.

No safety concerns or violations of regulatory requirements were identified.
In n k

The inspector reviewed the licensee's records of sealed source inventory and leak tests.
Inventories were performed quarterly and leak tests were performed once every six
months. Leak tests were performed during June and December of 1993, All results of
leak tests were within regulatory limits, and the tests were performed within the required
time intervals. The sealed source inventory records were signed by the RSO. The RSO
indicated his preference to delegate the authority to sign individual Jeak te<t and
inventory records to the RSB staff AHP's assigned responsibility for each of the campus
areas. However, the inspector clarified to the RSO that the regulations require that leak
test and inventory records must be signed by the RSO unless the licensee has applied for
and received an exception to the regulations by license amendment.

No safety concerns or violations of regulatory requirements were identified.
nv n ntrol of igactiv teni

According to RSB personnel, most radioactive materials are ordered by individual users
through a system of blanket purchase agreements with major suppliers. Each institute at
NiH has its own procurement office. Larger radioactive material orders or special items
(anything over $2,500) are procured through a written requisition process. Such orders
must be approved by the RSO. The RSO stated, that'in the future, the RSB will ordct
as well as receive packages of radioactive matenal

The inspector observed that NIH had a computerized inventory control system.
Information on each incoming shipment of radicactive material was entered into the
database daily as the material was received in Building 21. NIH prepared monthly
reports which noted the total inventory for each major isotope. The reports used the
previous month's total, adding in the monthly receipts and subtracting the total monthly
activity disposed including the shipped waste, the liquid wastes disposed through the
sanitary sewer and the solid waste incinerated. The computer program used to generate
the report incorporates radiocactive decay. Authorized users were responsible for
maintaining a record of the receipt, utilization, and disposal of radioactive materials used
under their authorization using NIH Form 88-16 “Isotope ™eceipt, Utilization and
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Disposal Records.® A binder was provnded by the RSB to maintain thes~ records.
During the inspection, all of the labs visited by the mspectors ‘had appropriately
completed NIH Form 88-16.

A specific license (such as NIH's broad scope license) is requlred 0 possess or use
certain lice.'sid material. A licensee representative stated that, to the best of his
knowledge, NIH has never possessed or used licensed material without the required
license. Al records that were reviewed indicated that, during the previous twelve
months, NIH did not receive any licensed material requiring a specific licensc that was
not listed or one of their licenses. The specific instance of the receipt of actinium-
225/bismuth-213 generators was reviewed. Amendment No. 70 to License No.
19-00296-10, which authorizes NIH to possess and use actinium-225/bismuth-213
generators, was issued on March 23, 1993. Computerized receipt records maintained by
the RSB indicated that a generator was not received until April 1, 1993. The receipt of
the generator was also confirmed by review of records maintained by the researcher that
requested that the RSB amend NIH's license. Therefore, NIH's license was amended
before the generator arrived.

No safety concerns or violations of regulatory requirements were identified.

The inspector noted that except for the Gerontology Research Center and the temporary
exception of the NMD., all radicactive materials shipments are received by the RSB in
Building 21. Most shipments are received during normal working hours. Occasionally
shipments arrive during the weekend. For the weekend deliveries, security personnel
escort the carrier to Building 21 where the packages are left in a secure ares until RSB
staff can process the packages.

The inspector determinad through discussion with the AHP and records review that
approximately 35,000 packages of radioactive material are received at NIH annually.
The inspector also observed that external radiation surveys at the package surface and at
one meter were performed on packages containing greater than Type A quantities,
contamination surveys were performed when required pursuant to 10 CFR 20.1906, and
shipping papers were reviewed (o assure that informauon from the purchase order
matched the information on the NIH Form 88-1 “Request for Purchase and Usc of
Radioactive Materials.® If an NIH Form 88-1 signed by an AU was not received by the
RSB, the package was held by the RSB until the approprate information was received.
The material was also held when discrepancies were noted between the shipping papers
and the NIH Form 88-1 that could not be resolved by phone. Information on each
shipment was logged into the RSB database which enabled the licensce to maintain a
fairly accurate materials inventory. The database was also used to verify that the user
was authorized for the material received. Currently, there is ongoing construction of a
ncw area for package receipts and distribution.
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“animals such as mice and cell culturcs. The primary responsibility for this irradiator,
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The ordering of licensed materials by one resecarcher who, for a time, was not under the .
supervision of an AU and not an AU himself was reviewed by the inspector. The
rescarcher was using licensed material under the supervision of an authorized user until
May 25, 1993, when his name was removed from the list of people that were authorized

o use licensed maierial under the AU. At *hat time, the rescarcher submitted an
application to become an AU and was approved as an authorized user for non-human

uses of licensed material (the rescarcher was already an AU for human uses of licensed
matcrial) on June 14, 1993. During the period which the rescarcher was not under the
supervision of an AU, and not an AU himself, computer records maintained by the RSB
indicate that no licensed material was delivered to him.

S P TN

Also, approximately five individuals in Building 49 were interviewed by the inspector
with respect to the ordering/receipt process. They stated that they would coordinate the
ordering of non-routine radicactive material, such as an irradiator with the RSB. The
individuals also stated that they knew: of no unauthorized irradiators or other
unauthorized radicactive material in the building. The inspector looked in several
laboratories and no irraciators or unauthorized radioactive material were found.

artallags ab o memledaTs 4 s 0 st
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No safety. concemns or violations of regulatory requirements were identified.
Gammaceli 40 Jrradiator

A Nordion International, Gammaccll 40 self-shielded irradiator containing 2,882 curies
of cesium-137 is located in Building 10A. The irradiator is used for irradiating small

and all other irradiators on the NIH campus, lies with its custodian. Irradiator
custodians are responsible for, among other things, training individuals that use the
irradiators, keeping records of this training, limiting access to the irradiator to only those
individuals that have received the training, and meeting other regulatory requirements
that apply to their particular irradiator. To be named an irradiator custodian, candidates
normally, uniess an exception is granted by the RSC, complete the AU training course,
receive specific training regarding operation of the specific irradiator, and must be
approved by the RSC. The office of the current custodian for the Gammacell 40 is
located in another building on the NIH campus. The Program Coordinator for

Building 10A has applied to the RSB to be the castodian for the irradiator in

Building 10A.
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The irradiator is located in 2 room that is locked uiiless the irradiator is in use. The
keys to the room and the irradiator are controlled by an administrative assistant. She
stated that she has a list of persons who are authorized to use the irradiator and an
individual must be on the list before she relinquishes the keys to them. A sign-out log
for the keys is maintained. The inspector compared all the names of individuals who
sizned out the keys from October 10, 1993 to the present as well as names of individuals
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who signed out the keys on selected dates from May 25, 1993 to October 10, 1993 with
those on the authorized user list. No individuals signed out the keys who were not on
the authorized user list for the entries reviewed.

No safety concemns or violations of regulatory requirements were identified.
Exit Interview

A1 the conclusion of the inspection on April 8, 1994, the inspectors met with the
individuals identified in Section 1 of this report and discussed the scope and initial
findings of the inspection. The inspectors informed the licensee that the inspection
findings were not closed because some information had not yet been reviewed. On
April 20, 1994, additional iniormation was requested and provided 1o the inspectors by
the licensee via facsimile. The findings are noted in this report. Another exit interview
was held on May 13, 1994, at the conclusion of the inspection. The inspectors met with
the individuals identified in Section I of this report. The scope and findings of the
inspection were discussed.

fi i A

Subsequent to the inspection, a CAL was issued on May S, 1994, with respect to several
areas in which violations of security and contrul of radioactive materials were identified

during the inspection. The CAL reiterated the NRC understanding of licensee actions to
address and correct the violations. Licensee activ.ns taken or planned by the noted dates
follow:

1. May 4, 1994 - RSO to meet with and inform the RSC of the immediate action
required to secure from unauthorized removal or access, licensed materials that are
stored in controlled or unrestricted areas, and control and maintain constant
surveillance of licensed material that is in a controlled or unrestricted area and that
is not in storage; and discuss the commitments made to the NRC.

2. May 6, 1994 - RSC/RSO to inform all uscrs to secure from unauthorized removal or
access, licensed materials that are stored in controlled or unrestricted areas, and
control and maintain constant surveillance of licensed material that is in a controlled
or uarestricted area and that is not in storage. :

3. May 6, 1994 - RSO to require that all surveys performed by staff and contractor
personnel include a review of security and control of liccnsed material. Non-
conformance to be immediately reporied to RSO for 2ppropriate corrective action.

4. May 6, 1994 - RSO to assure that for all future training of new users and retraining
of current users, emphasis is placed on security and contro! of hcensed materials as

stalcd in 10 CFR 20.180! and 20.1802.
Exmiagj5 | '
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S. Within 30 days - Licensee to establish a writien Interim Security Policy for all
licensed material to ensure that licensed material is either secured or under constant
surveillance. The effectiveness of the practiced interim policy will be evaluated and
modified as necessary. Within 180 days, the permanent security policy will be
placed in effect, it will include the necessary modifications.

The actions taken in response to the CAL will be inspected during future inspections.

On May 18, 1994, 2 facsimile of the licensee's response to the CAL was received in the

Region 1 Office. The letter, signed by the NIH Assistant Director for Intramural :
Affairs, stated that they had completed the required first four actions in the CAL. On -_—
June 3, 1994, another facsimile was received in Region 1. This jetter was also signed by

the NTH Assistant Director for Intramura!l Affairs and stated that they were reporting

completion of Item S of the CAL. The letter also indicated that the action specified in

this Jetter would be fully implemented on June 20, 1994, pending comments from the :
NRC. :
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An interview was conducted with John Weinstein, M.D., Ph.D. on
July 28, 1995. The interview began at 11:30am and was conducted
by Jim Dwyer, Susan Shankman, and Donna-Beth Howe.

Susan Shankman explained the purpose of the Augmented Inspection
Team. Dr. Weinstein denied any involvement with the cause of the
event and said that the allegation caused him to delay talking to
NRC. Dr. Weinstein said that he wanted to make sure that it was
okay for him to talk to the team now. He was assured that it
was. Susan Shankman told Dr. Weinstein that the team was looking
into the health and safety issues of the incident and that the
criminal investigators were charged with determining who was
responsible and why it was done.

Dr. Weinstein said that he began working at NIH in 1973 and has
been with the National Cancer Institute since 1975. Dr.
Weinstein provided a copy of his curriculum vitae. Dr. Weinstein
said that he worked in Building 10 until late 1992 and then moved
to Building 37. Dr. Weinstein recalled that he used I-131, I-
125, In-111, Tc-9%m, and bismuth while working in Building 10 and
used P-32, P-33, small amounts of H-3, and briefly used S-35 in
'Building 37. Dr. Weinstein explained that he has no permanent
staff but has individuals working in his laboratory for 2 to 5
years. Dr. Weinstein said that he has responsibility for only
one laboratory (5D18) but that a few months ago he was given
additional space in laboratory S5D21. Dr. Weinstein said that Dr.
Bonner has responsibility for laboratory SD21. Jim Dwyer asked
Dr. Weinstein if he was collaborating with, or doing research in,
any other laboratories, on or off the NIH campus-or license. Dr.
Weinstein stated that he only worked at NIH and his
collaborations were limited to computers, mathematics and writing
papers, not hands on use of radiocactive materials. Dr. Weinstein
said that his laboratory is working on generating and pulling
together structures of chemicals and target structures and that
this information is applied to find chemicals that can be used to
treat AIDS and cancer.

Dr. Weinstein said that at the end of June 1995 his staff
consisted of the following individuals:

Joseph Casciari .- A chemical engineer who worked on
thymidine uptake in DNA ladder technique studies. Dr.
Weinstein said that Casciari may have used some tritium but
more than likely did not. Dr. Weinstein said that Casciari
may have done some work with Dr. Pommier using P-32.
Casciari currently works in 5D18.

Drs. Zheng and MA - Dr. Weinstein said that they began
working at NIH in August 1994 but did not use radioactive
materials for a while because their experiments required
alot of preplanning. Dr. Weinstein said that Drs. Zheng and
Ma used P-32 during the last quarter of 1994 but doesn’t
believe that they used P-32 after this. Dr. Weinstein said
that Drs. Zheng and Ma used $-35 for a while until he
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learned about contamination problems with S-35. Dr.
Weinstein said that Drs. Zheng and Ma then began using P-33.
Dr. Weinstein suggested that he was not the best source of
information regarding the specific use of radiocactive
materials by Drs. Zheng and Ma and suggested that we rely on
receipt records. Jim Dwyer advised Dr. Weinstein that
receipt records indicated use of P-32 by Drs. Zheng and Ma
in February 1995 and that survey reports for April and May
1895 indicated use of P-32 in the previous month. Dr.
Weinstein said that he believed the survey reports were
inaccurate. Dr. Weinstein said that in general he keeps up
with what people are doing but does not have a formal
schedule to discuss their work and projects. Dr. Weinstein
said that he encouraged Drs. Zheng and Ma to take the
radiation safety course. Drs. Zheng and Ma worked in
laboratory 5D18..

Mark Waltham - A post doctoral fellow who works in room
SD21. Dr. Weinstein said that Waltham does not use

. radiolabeled phosphorus but does use some C-14 labeled
proteins. Dr. Weinstein said that Waltham began work in his
group in October 1994.

Quang Li - A resident alien from China who works with Dr.
Waltham in laboratory 5D21.

Yi Fang - Dr. Weinstein said that Fang is a pure
theoretician who does computer chemistry, no hands on use of
radioactive materials. Dr. Weinstein said that Fang works
in laboratory 5D18.

Timothy Myers - Dr. Weinstein said that Myers has been with
him for three years and that he only does computer
chemistry. Dr. Weinstein said that Myers spends most of his
time in the Executive Plaza North Building.

Dr. Weinstein said thatHis a gp
student who only does computer worK. Dr. Weinstein
said that

works in laboratory 5Di8.

Charles Perry - Dr. Weinstein said that Perry is a teacher .
from the District of Columbia. Dr. Weinstein said that
Perry works with Quang Li and does not use radioactive
materials.

In response to questions about how his staff received radioactive
materials Dr. Weinstein said that all purchases had to be
approved by him. Dr. Weinstein said that he did not ask his
-researchers to account for their time and acknowledged that,
while he didn’t think it was happening, it would be possible for
one of his researchers to do collaborative research with another
group without his being aware of it. Dr. Weinstein indicated
that today there is much more concern over radiation safety than
the old days and that applies to other safety concerns too.
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In response to questions about how his staff handled radiocactive
waste, Dr. Weinstein said that the laboratory was equipped with
two step cans and a large carboy. Dr. Weinstein explained that
they usually do polymer chain reaction (PCR) experiments which do
not involve large volumes of radiocactive material. Dr. Weinstein
said that the materials from the PCR experiments are run on gels
and this produces much larger liquid volumes.

Dr. Weinstein was asked about his delegation of radiation safety
oversight to Dr. Zheng. Dr. Weinstein said that Dr. Zheng was
given this responsibility in March 1995 by virtue of the fact
that he and Dr. Ma were the largest users of radioactive
materials in the lab. Dr. Weinstein said that Dr. Zheng was
required to perform a monthly survey and submit the survey
results to the Radiation Safety Office. Dr. Weinstein said that
Dr. Casciari had this respbn51b111ty prior to Dr. Zheng and that
Dr. Waltham is responsible for the monthly surveys now that Dr.
zheng is on administrative leave.

Dr. Weinstein thought Drs. Zheng and Ma had a healthy respect for
radiation and were more careful than the average researcher. Dr.
Weinstein said that he had heard that Dr. Zheng routinely did
surveys in the laboratory even though he did not use radiocactive
material each day but that he never personally witnessed these
surveys.

Dr. Weinstein said that when Dr. Ma told him she was pregnant, he
called Radiation Safety for more information. Dr. Weinstein said
that Radiation Safety provided him with information about
declaration of pregnancy and that he explained it to Drs. Ma and
Zheng. Dr. Weinstein said that he explained that declaration of
pregnancy was voluntary. He indicated that Drs. Zheng and Ma
decided she would do the non-radioactive parts of the experiments
and he would do the radioactive components.. Dr. Weinstein did
not know when Dr. Ma stopped using radioactive materials.

Dr. Weinstein said that Drs. Zheng and Ma were-concerned that
they did not have the number of publications that some of their
fellow researchers had in the more active research areas. Dr.
Weinstein said that Drs. Zheng and Ma had received some promising
experimental results and wanted to publish the results. Dr.
Weinstein said that he, Dr. Xohn, and Dr. Fornace reviewed Dr.
Zheng and Ma’s work and told t them that they needed to reproduce
the results. Dr. Weinstein said that, during the week prior to
the incident, Drs. Zheng and Ma tried to reproduce the
experimental result and failed. Dr. Weinstein said that on
Sunday, June 25th, he met with Drs. Zheng and Ma in the
laboratory to discuss their experimental problems and to help
them to get over the hump. Dr. Weinstein said that Drs. Zheng
and Ma had come in to the lab to do experiments and that they may
~have used radioactive material, he did not know. Dr. Weinstein
said that he agreed to submit thelr paper while they completed
their experiments.
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Dr. Weinstein said that he was out of the laboratory for part of
the day Monday (6/26) and Tuesday (6/27), trying to get the paper
submitted for publication. Dr. Weinstein reported seeing Drs.
Zheng and Ma in the library on Monday or Tuesday. Dr. Weinstein
believes that they did some experiments early in the week. Dr.
Weinstein said that he was out of the laboratory most of
Wednesday working on the submittal. Dr. Weinstein said that he
was around the laboratory most of the day Thursday but was busy
working towards a publication deadline and a deadline to submit
funding requests. Dr. Weinstein said that he remembers that Drs.
Zheng and Ma were working on an experiment. Dr. Ma was trying to
finish up the experiment but he did not know if radioactivity was
being used. Dr. Weinstein also remembers that he saw Dr. Ma
sitting at the table in the hall outside of his lab. Dr.
Weinstein said that he didn’t know if Dr. Ma was eating or not.

Dr. Weinstein was asked about Zheng and Ma’'s eating habits. Dr.
Weinstein indicated that he was not aware of their eating hablts
but knew that they sometimes brought in food and drink.

Dr. Weinstein indicated that at about 5:45pm 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
and since the medical situation appeared to be taken care of, Dr
Weinstein called radiation safety, speaking to Nancy Newman at
about 6:00pm. 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.

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.

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 dld not do swabs.

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.
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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.

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. 1In 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 w1th long
hair and a mustache. _

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 51nce the incident was
discovered.

Dr. Weinstein said that the library/conference room is on the
same key as. the laboratory. Dr. Weinstein said that he knew
about the contaminated paper bag in the conference room because
radiation safety showed him the bag and demonstrated that the
contamination was inside of the bag.

Dr. Weinstein said that he did not know how Ma‘s ingestion could
have happened and did not offer any speculations. He said that
he never had anything to do with the water cooler. “He never
drank water at the office, only sodas. He thinks the RSO
expressed how unusual it was so he knew the water cooler was not
an accident. He thought perhaps it might have been a random
attack at the chinese because of friction between Taiwan and the
People’s Republic of China.

He met Dr. Zheng in China when he was there giving a lecture. He
was impressed when Dr. Zheng asked him a question in the
discussion period and later approached him with other comments.
It was unusual for the chinese to ask questions and the questions
indicated Zheng'’'s knowledge and interest. He worked to get both
Drs. Zheng and Ma out of China to work in his laboratory.

The interview ended at approximately 2:00pm.
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Noies on redigtion incident of Thursday, 6/29/95
John N. Weinstein

Most times arc approximate, since this appeared at the time to be a medical problem onty,
snd I was not paying close atiention to the time. '

Al agprox. 5:45 p.m., 1 was in my oflice, which adjoins the laboratory area of room 5D-
18. Dr. Zheng came to tell me that Dr. Ma had “injected” (he meunt "ingested™)
radioisotope and that they had called the NIH emergency number for an ambulance. 1
believe he then demonstruted by passing a Geiger connter over her. 1 seem to recall that
she was standing in the arca between their desks and their wark bench, I remember being
skeptical at first about the idea that the contamination was jntermnal. However, as Dr.
Zheng pointed ont, the radiarion was over her whole body but most prominent over head
and feet, not clothing. .

Two NI1H fire personnel, male and female (? rames), arrived. They asked Dr, Zheng and
Dr. Ms what had happened, took Dr. Ma's pulse and blood pressure, etc. I ‘g»oned
Radiation Safety shortly befare 6 p.m., first speaking with what sounded like a young
woman. They located Mr. Shawn Googins to speak with me on the phose, and then Mr.
Robert Zoon. Throughout the evening, I had a considerable number of phane

- conversations with one or the other. Not heving any prior knowledge of them, I cannot
recell which 1 was speaking with for many of those calls. ~

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 presonnel] in medica! questions and in trying 10
assess the source and type of radiation. Tbe radiation did not appear 1o be on Dr. Ma's
clothes (confirmed after she chunged into what looked like hospita! greys). Swabs of her
hands and face (taken by one of the Radigtion Jechnologists and counted on our
scintillation counter by Dr. Zheng, at my direction) showed littic or no radiation. At
approximately 7:30 pm, to the best of my recollcetion, Dr. Ma provided & urine sample.,
The sample was found by Geiger counter w0 be quite radicactive. Radiation spectra later
run in Bldg 21 identified the isotope as 32-P. 1don't recall whether the urine sample was
also counted in our scintillation counter in Bldg 37. '

At sume point during or after the eXaminations, ! remember Dr. Ma being seated art the
workbench with a pipettor, saying in response to a question that she was trying 1o 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. .

Mr. Redmond surveycd Dr. Ma and Dr. Zheng's luborutory 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.

At some point 1 believe that Dr. Zheng told me there was contamination in the food
refrigerator in Rm 5C-25 (the librury). I went with Geiger connter and confirmed it. 1
don’t recall the time, but it was probably at somcthing like 8 p.m. These appeared o he
radiation around the front lip of the brown refrigerator near the door and a lesser amount
near the front lip of the white refrigerator next to it 1 removed a blue bag from the brown
refrigerator and initially thought it was radioactive. HHowever, that was probably due to
- contamination on the carpet under where ] had placed it because it did not appear

significanily radioactive when 1moved it farther away from the refrigerator, on the floor.
1did not open that bag or a white one that was next 10 it in the brown refrigerutor 2nd that
1 similerly found not 10 be significanty radioactive. 1replaced the bags in the refrigerutor
where I had found them. '

EXHIBIT 7

CASENO. ] -95-038 | PacE_/_0F.9 macess)



INVESTIGAT IONS €1 337 S131 P.11-14

é:awv1ﬁ}2ﬁf/77ﬁzl/c ) <::)
Frepared Tor smy aborne,

Jn//,

Al sowe puint, 1 usked Dr. Mark Waltham and Dr. Guang Li (postdoctoral fetiows in mgy
group) o survey themselves and their laboratory (diagonally across the hall from 5D-18)
with a Geiger counter. They did and found no contamination.

A1 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 refrigeratar, not
in the refrigerator itself. 1 believe he also found ésscr amounts of radiation on the carpet
elsewhere in the room.

For a considerable portion of the time after his arrival, the male emergency worker was
on the wlephonc a1 Dr. Ma's desk speaking with his home ofTice, with Suburbun Hospital,
and with Holy Cross Hospital (I don't know if he was ing with other places as well).
There was appaready concem us to the best place to take her and a1so the radiation safety
aspect for personnel and patients where she would be taken.

Al some point, I'm not sure of the ume, 1 suggested that we should push fluids to keep Dr.
Ma hydrated untl she went to the hospital, Either Dr. Googins or Dr. Zoon
recommended the sume over the phonc. ] urged & 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 getring her to the hospital. After a number of urgings, they agreed she
should take some water and, to the best of my recollection, she bad at least one cup (1

don't know the source). .

OCT-24-199%  13:11

Dr. Ma was raken on 2 stretcher to Holy Crbss hospital, and Dr. Zheng apb‘arcntly rode
with her in the ambulance.

After finding contamination in the library, Mr. Redmond called his superiors and 1
belicve was told to restrict access to the library. 1don'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. 1recall suggesting thut he write that no one could enter, rather than just that entry was
“restricted.”

. At approximarely 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 ingesied,
Iremember holding the counter over & number of cmpty soft drink cans set out for re-
cycling, and over any’other containers. The only radiation found was in a mostly white
mug containing & 5S0-ml orange-top centrifuge tube. This mug was Jocated between two
other cups on a brown table to the right of the door 1o room 5D-18. To the best of my
recollection, the counter I was using registered e 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 tonching the cup or tubc, I phoned Mr. Zoon (who was
elther at home or in Bldg 21, I don't remember which). He suggested that I “secore™ the
mug in a plastc bag (using gloves). 1did that and put it on the floor inside of room SD-
18 with a post-it note of explanation. Ido 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 wbe. After removal of that mug, the Geiger counter registered no more radiocactivity
on or around the table. 1don't recal) taking readings further to the West along the
hallway afier finding the mug.

At about the sarne time, Mr. Zoon phoned and asked (at the suggestion of Dr. McKinney,
head of Occupational Medicine, he said) that that 5D-18 be closed and access restricted.

1 asked if that was something that he should do, ruther than just me. Hc said it was o.k.
for me to do it, that there wes nothing more to do that night. I asked if it would be a k. to
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take papers from my office that I necded to work on, and he said it would be. He said on // '

that they would be talking with the police first thing in the morning and also come by to
investigate themselves.

el MU

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. 1 told her they would have to leave, and they did. 1 brought two garbage cans
(a small one and a large one into SD-18 from the hall outside the door) and put post-it -
notes on themn as well. They appeared to contain little or no radioactivity by Geiger
counter. I then locked the door of SD-18, put white tape over the edges of the door in 2
number of places, and attached a sign saying that no onc could enter. 1also stretched tape
over the area of the hall table and chairs, with a sign saying not 1o touch.

1 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 1 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 2 moustache, and Dr. Marco Rabinowitz,
who was apparently packing up his laboratory.

From the laboratory’s office (adjacent to the library), I phoncd Suburban and Holy Cross
Hospitals to sec where Dr. Ma had been taken. Establishing that it was Holy Cross, 1
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 o pick up his (Dr. Zheng's car) and bring it to the hospital. 1spoke with Dr. White,
who was handling the case and with Dr. Ma, then went (o the waiting room so that Dr.
Ma could rest. Dr. Zheng returned at what I would estimate as 12:15 am. (having gotten
lost since he had never driven to the hospital befare). After attempis at reassurance, 1 left
at what I recall as about 12:45 a.m. o return home.
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REPORT OF INTERVIEW

Culisnnd
On July 17, lggsm student, was personally interviewed by
Nuclear Regulatory Commission , Office of Investigations (0I),

Investigator Gerard Kenna. The interview was conducted at approximately 4:15

p.m. on a picnic bench outside and between buildings 35 and 37 a e National

Institutes of Health (NIH). Present during the interview wa
ﬁmother; no othe re present. The purpose of the

n as to determin nowledge of the contamination incident

at NIH in which Wenii MA (Maryann inated with radioactive

phorphorus-32 (P-32). In addition as interviewed regarding his

knowledge of ghe P-32 contamination o ater cooler on the 5th floor of
Building 37. provided the following information in response to
questions.

. He reside and is a student

His dateYof birth is
ecurity Number. He has been
nt worker at NIH since June 19, 1995. He is supervised by
John WEINSTEIN and works in WEINSTEIN’s 1aboratory

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 (Bi11) interrupted WEINSTEIN

and said, "something terrible has happened to Maryann [Wenli , but_if you
are busy [referring to Weinstein] you can look at it later." “said
that ZHENG explained to Weinstein that MA was internally contaminated. During
the aforemention ation, MA indicated and said that she had to finish
W\ﬂas not aware if MA ever finished her experiment.
NS

her experiment.
ZHENG began showi IN the contamination by having MA take off her
laboratory coat. wsaid that at about that time he departed the
laboratory and went home

. MOUM provide no other pertinent information regarding the

tion incident at NIH in which Wenli MA was contaminated with P-32.

In addition, he could provide no pertinent information regarding the P-32
contamination of the 5th floor water cooler.

The interview was completed at approximately 4:45 p.m.
This interview was reported on July 18, 1995.

Reported by:

*’;Lubvuﬁﬁ,%z, A

Gerard Kenna, Investigator
Office of Investigations
Field Office, Region I
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INTERVIEW REPORT
OF
SUMPTER EMBREY III

On October 25, 1995, Sumpter EMBREY III, Structural Firefighter/Emergency
Medical Technician at the National Institutes of Health (NIH), was personally
interviewed by Nuclear Regulatory Commission (NRC), Office of Investigations
(0I), Investigator Gerard Kenna and NIH Police Detective Jody LUKE. The
interview was conducted at EMBREY’s work station located at NIH. The
interview started at approximately 10:15 a.m. and no other persons were
present. The interview was conducted to determine EMBREY’s knowledge of the
contamination incident at NIH in which Wenli MA was contaminated with
phosphorus-32 (P-32). EMBREY provided the following information in response
to questions:

He resides atMﬁnd he
has been employed at NIH since Dece g79. His telephone number work is
- 301-496-2 His date of birth is and his Social Security
Number ih i rom Walter Johnson High School,
Bethesda, MD. He a ded M Junior College, Tacomma Park, MD,
during the summer and fall o His current supervisor is Acting Chief
Gary HESS.

After reviewing the attached 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. NIH Fire Department documents that
were created following the incident are appended.

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 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,
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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.

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.

EMBREY said that he spent most of his time on the telephone advising and
consulting with Lt. POOLE, Dr. STRANSBURY 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.

At approximately 7:58 p.m., EMBRLY, along with SHORT and ZHENG, took the
gurney containing MA to Ambulance 519. Ambulance 519 broke down at Building
37, and EMBREY called for a backup ambulance to be dispatched to Building 37.
Bethesda Chevy Chase (BCC), a Montgomery County, MD, ambulance service in
Bethesda, MD, responded with Ambulance Medic 10. The Ambulance Medic 10
personnel were dispatched at approximately 8:02 p.m. and were enroute to
Building 37 at approximately 8:03 p.m. The Ambulance Medic 10 crew arrived at
approximately 8:09 p.m., and at approximately 8:16 p.m., departed from
Building 37 enroute to Holy Crocss Hospital. EMBREY said that he travelled
with Ambulance Medic 10 and SHORT remained with Ambulance 519. Shortly after
arriving at Holy Cross Hospital, he returned to NIH and documented the
incident.

EMBREY was questioned regarding his documentation of the incident and could
offer no explanation as to why he wrote "P-32 P-33" on one form. Although he
did not write the appended narrative of the incident, he agrees with the facts
contained in the document.

Case No. 1-95-033 : 2
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The interview was terminated at approximately 11:15 a.m.

This interview was reported on October 25, 1995.

Reported by:

Gerard Kenna, Investigator
Office of Investigations
Field Office, Region I

Attachments:

. As Stated

e
Case No. 1-95-033 3
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Incident report # 698
Buliding 5/ Room SD18

At 1755 a call was received at the fire station requesting assistamce for a pationt thet
had ingested radioactive P-32. Ambulance 519 responded, arvived on the scene and
found a 32 year old female who said she had been contaminated with a radicactive P-
32. Her busband surveyed the patieat with a geiger counter ia the presemce of the
ambulence crew and coafirmed that her eatire body was contassineted.

Embesy conducted an isterview and determined that she was 16 10 20 wesks
pougnent. She advised she did not know how she had becams contaminated. Vieel
signs wese talea and were within normal limie” VINRJISF Rinbeoy enlied the
statien, advised Lisutenant Pesic of the sitnation and soquested Radistion Safety
regpend 10 the sosne. Firefightcr Emibvey then calied OMS and censulted with Dx
Ssanshury, whe advised the ambulanse esow romsin en the sesns and continns o
-ﬂuhp&n—lmmﬂw

Radistion Ssfety staff arrived on the scsac and checked the pationt for
contaminstion. They advised she was comtaminated and guested she semove her
clothing and be cheched agaia. A scrub sit was peovided by the ambulance cvow for
her. Aler this was done she was checked again contamination wes fouad. A
urinalysis was conducted by Radiation Safety and it also showed contamination.
Rmmn&ktyadvuedshehadpmbablymgenedthemm&hmwnshcew!d
be safely transported to the hospital.

Firefighter Embrey again called OMS and advised them of the situation. The
discission was made to contact Suburban Hospital for further comsultation. Fire
fighter Embrey contacted Dr. Strauss at Suburban and advise them of the problem.
Suburban Hospital advised Firefighter Embrey that since the patient was pregnant
she should be transported to Holy Cross for further treatment.

Ambulance 519 was having some mechanical problems, therefore Medic 10 was
requested from Montgomery County. Medic 10's crew was advised of the patients
condition and agreed to transport her to Holy Cross. Firefighter Embrey
accompenied the patient to the hospital with Medic 10. Radiation Safety advised
they would follow up and the call was cleared.
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