
I

? n n o n O TRSHLS w * * m_* * * * wm **W3AiGiGiQiGiOiOininininiOffwwwjtarritOigigici ~3___

-
____ __

I 3

|NR
,3,' FOHM 374 ES g

d U.S. NUCLEAR REGULATORY COMMISSV
j Amendment No. 07 S

AIATERIALS LICENSE i

!g
:

I g
f Pursuant to the Atomic Energy Act of 1954, as arnended, the Energy Reorganization Act of 1974 (Public Law 93-438). and Title 10, Code of !g
i Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39,40, and 70, and in reliance on statements and representations heretofore made
| by the licensee, a hcense is hereby iwued authorizing the licensee to recesse, acquire, possess, and transfer byproduct, source, and special nuclear

I material deugnated below; to use such material for the purposeN and at the place (s) designated below; to dehser or transfer such material to }N| persons authori/ed to receise it in accordance with the regulanons of the applicable Part(s). This hcense shall be deemed to contain the conditions
specified in Section 1H3 of the Atomic Energy Act of 1954, as amended. and is subject to all applicable rules, regulations, and orders of the N

, Nuclear Regulatory Commission now or hereafter in ef fect and to any conditions specified below. Ng

bb $
t icensee In accordance with letter dated jN .,i

gj May 16, 1996 6'

hyi.CaymanChemicalCompany,Inc. 3. License Number 21-24683-01 is amended 4
in its entirety to read as follows: f... _

h ~, 690 KMS Place 5|j'%p
Ann Arbor, MI 48108 4. Expiration Date March 31, 2001 g

&i

S 5. Docket or 030-29143 2
g Reference No. g
|j| 6. Il> product, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensec (!h Special Nuclear Material Form May Possess at Any One Time g|
d Under This License 3 i
7 ?\
I? A, Iodine-125 A. Prepackaged units A. 2.5 millicuries El

@9 tj

; B. Hydrogen-3 B. Prepackaged units B. 100 millicuries E|M &
G, C. Carbon-14 C. Prepackaged units C. 20 millicuries eqp
a a
|j D. Phosphorus-32 D. Any D. 10 millicuries j
l

f
.

fI E. Hydrogen-3 E. Any E. I millicurie
E >
lY F. Carbon-14 F. Any F. I millicurie 3w
h. e

-

P 9. Authorized Use:
|fl - *E
|EjA.B.andC. For receipt, storage and redistribution _ofJrepackaged_ units--to-persons !
l*| specifically licensed for the type,~ form and quantity of byproduct 3

~

'"

| material by the Nuclear Regulatory Commission or an Agreement State. 3s t

k D., E. and F. For research and development as defined by Section 30.4 of 10 CFR $

,

'

[ WH~~30. "
p e

,

h CONDITIONS $*
| 2

@ 10. Licensed material shall be used only at the licensee's facilities located at $
P 690 KMS Place, Ann Arbor, Michigan. It

,

,

j# 4 '

@ 11. The Radiation Safety Officer for this license is Krishna Rao Maddipati, Ph.D. ,$i.
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I NRC FORM 374A Uf'}' CLEAR REGULATORY COMMISSION []g PAGE 2 OF 3 PAGES g

b Licens Numirg g
y 21-24683-01 W
g MATERIALS LICENSE Daket or Reference Number g

|g SUPPLEMENTARY SHEET 030-29143 ;g
.g E
y Amendment No. 07

|"q
s
p i
W W

! 12. Licensed material listed in Item 6 above is only authorized for use by, or under the
j supervision of, the following individuals for the materials and uses indicated: g

H E
yi s

(Luthorized Users Material and Use ji

g

|
5 A. Gong Chen, Ph.D. Hydrogen-3, carbon-14, iodine-125,

phosphorus-32 g

5 B. K. R. Maddipati, Ph.D. Hydrogen-3, carbon-14
W
5 C. J. W. MacDonald Hydrogen-3, carbon-14 5

|W E '

15 D. Jeffrey K. Johnson, Ph.D. Hydrogen-3, carbon-14 E,
'

N E

4 E. Jennifer L. Johnson, Ph.D. Hydrogen-3, carbon-14 5
E E

W 13. Prepackaged units intended for redistribution shall not be opened by the licensee. 5 i

9 E ,

W 14. This license does not authorize commercial distribution of licensed material to N I
W persons generally licensed pursuant to 10 CFR Part 31 or to persons exempt from E i
4 licensing pursuant to 10 CFR 30.18. E

N E ;'

W 15. Licensed material shall not be used in or on heman beings. E
]

H E |

W 16. This license does not authorize the manufacture and packaging of radiochemicals for 'N
y distribution. E

,

E |W .

y 17. Except as specifically provided otherwise in this license, the licensee shall N !'
y conduct its program in accordance with the statements, representations, and

'

IM
y procedures contained in the documents including any enclosures, listed below. E
y The Nuclear Regulatory Commission's regulations shall govern unless the statements, E
y representations and procedures in the licensee's application and correspondence are W
y more restrictive than the regulations. $
M N
y A. Application dated March 26, 1986; and '

E

M E

N $
N M ,

'

m E

W N

!W 5 ,

n E
'

|M N 4

n Ei

In E
'
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:g -y/ Liceme Nuiv_,t g

|A 21-24683-01 W
Ip MATERIALS LICENSE Docket or Reference Number k
|g SUPPLEMENTARY SHEET 030-29143 $
'

s N
y Amendment No. 07 $

I9 $
is E

|6 E

|5 E
|g 17. (Continued) g

|9 E

la E
|g B. Letters dated May 4, 1987, August 8, 1987, May 16, 1988, May 25, 1990, y
|j January 16, 1991, March 30, 1993, June 18, 1993 (with attachments), March 4, f
(g 1997, and April 9, 1997. g
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Q : INFORMATION FROM LTS
BETWEEN: : --------------------

| :
LICENSE FE[ MANAGEMENT BRANCH. ARM PROGRAM CODE: 02410

O Ano : STATUS CODE: 0
REGIONAL LICENSING SECTIONS : FEE CATEGORY: 3P

EXP. DATE: 20010331
: FEE COMMENTS: REDISTRIBUTION

Q DECOM FIN ASSUR REQD N
::::::::::::::::::::::::::::::::::::::

LICENSE FEE TRANSMITTAL
O A. REGION

1. APPLICATION ATTACHED '

O APPLICANT / LICENSEE CAYMAN CHEMICAL COMPANY INC.
RECEIVED DATE: 960517
DOCKET NO: 3029143
CONTROL h0. 301324 /

'

O LICENSE NO.: 21-24683-01
ACTION TY*E: AMENDMENT

/(g[[b M2. FEE ATTACHED
O AnDuNT:

__:~~~. ]YVff) bN
.

|CHECK No.: :.
G |3. CCMMENTS

Un':::d2Nfff:::::: V 6

,

O B. LICENSE FEE MANAGEMENT BRANCH ( H g MI E{QN 3 iD /__/) [j

_ _________iff_$_!___ _____ hf________I1. FEE CATECORT AND AMOUNT: n
- - .

O 2. CORRECT FEE PAID. AP' PLICATION MAY BE PROCESSED FOR: 03
AMENDMENT V "

RENEWAL u"--~~~~~~~~'-~

N
SE ' . ' _ ~ ~ _ ~ _ _ ~ _ ~ _ ~ ~ ~ _ _ ~ _ ~ ~ ~_ _ __

3. OTHER __________________________________

____ .._________________________

O SIGNED
'

~,:-~~~_ _- h 8 _f h _~ ~:~_::::~DATE

hLog ~ ~ I_ __ $f_ _. _0 f ---
M[//[#O

Remlue __ -- ---_'" Check No. __ _ _____-------

RECEgy Dptw edO y --_amount ____

r..camsmy _ __--
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May 16,1996

Materials Licensing Section
U.S. Nuclear Regulatory Commission
Region III
801 Warrenville Road
Lisle, IL 60352-4351
Attn.: Ms. Colleen Casey

Reference: Amendment of cur NRC license. Control No. 399992

Dear Ms. Casey,

We have recently submitted an application to amend to our
NRC License No. 21-24683-01. The control number for this application is

'

399992. In the application we forgot to include the isotope "C, which we plan
.

to use along with other radionuclides listed in section 5 of our amendment
application. As we discussed over the phone, there is also a change in the
RSO. 'Because of these changes, I am enclosing two new copies of the entire
amendment application (except for NRC form 313) to replace the old ones. I
hope this application is complete and meets all the requirements of NRC
guidelines.

,

If you have any questions regarding the application, please contact me
at 313-662-6756.

Thanking you,

Sincerel

S L L b, > , 2
Krishna Rao Maddipati, Ph.D.

Director, Research and Development

CAYhiAN l

CHEhllCAL |

7 q) 690 KMS Place

. /) Ann Arbor. MI
~

i 48108 USA

(( A@ SE ~
I

RECEIVED m -:
(800) 364-9897

MAY 171996 (3i3) 662-6756 i

REGION III f;L66usyc
,

36/3 2f . j
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5. Radioactive material (in addition to isotopes listed in the original
;

license ' 21-24683-01): I

Elementi
Mass No. Chemical form Max. amount;.

5a. 33P DNA and RNA nucleotide phosphates 20 mci'

;

l

5b. 32P DNA and RNA nucleotide phosphates 75 mci
1

5c. 35S amino acids and nucleotides 40 mci

5d. 311 [3Hj eicosonoids 100 mci

Se. "C ("C] eicosanoids 20 mci

,

d

.

d

4

>

1
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6. Purpose (s) for which licensed Material will be used (in addition to
isotopes listed in the original license 21-24683-01):

|

|

Element /
Mass No. Chemical form Purpose

6a. 33P DNA and RNA nuclectide phosphates DNA probe labelling and
sequencing

6b. 32P DNA and RNA nucleotide phosphates DNA probe labelling and |
sequencing

6c. 35S amino acids and nucleotides Proteing labelling and DNA
sequencing

4

6d. 311 [311] eicosonoids In vitro experiments to monitor
recovery and study metabolism.
Pre-packaged units containing
311 labelled eicosanoids and fatty
acids obtained from a
manufacturer authorized to
distribute the mateiralin
accordance with a specific
license issued pursuant to
Section 32.71 of 10 CFR Part 32
or under equivalent regulations
of an Agreement State.

6e. "C ["C] cicosanoids In vitro experiments to monitor
recovery and study metabolism.
Pre-packaged units containing
"C labelled eicosanoids and fatty
acids obtained from a
manufacturer authorized to
distribute the mateiralin
accordance with a specific
license issued pursuant to
Section 32.71 of 10 CFR Part 32
or under equivalent regulations
of an Agreement State.

5/16/96
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7. Individual (s) responsible for radiation safety program and their
training and experience. |

7.1 Authorized Users for ' Medical Use
None. All work will be performed in vitro.

7.2 Authorized Users for Nonmedical Use I

See ATT 7.2.1,7.2.2,7.2.3, and 7.2.4. The primary user of radioactive material will be
Krishna Rao Maddipati, Ph.D. ( ATT 7.2.1).

7.3 Radiation Safety Officer

Krishna Rao Maddipati has been appointed Radiation Safety Officer and is responsible
for ensuring the safe use of radiation. The Radiation Safety Officer is responsible for
managing the radiation safety program; identifying radiation safety problems; initiating,
recommending, or providing corrective actions; verifying implementation of corrective
actions; and ensuring compliance with regulations. The Radiation Safety Officer is hereby
delegated the authority necessary to meet those re onsibilities.

WIl C-il - 9 /
~/ Me)

Kirk Maxe 1.D.1

President ayman Chemical Company

8. Training For Individuals Working in or Frequenting Restricted I

Areas.

Cayman Chemical Compan) - Training Policies

All individuals wN work in, or frequent, a Restricted Area or who use radioactive materials will
receive appropriate training. The level of training will be appropriate to the duties of the individual
who works with radiation. Training may be abridged for personnel (e.g., Shipping or Security
personnel) whose duties require less potential exposure or less involved procedures.

1. Personnel will be instructed before assuming duties with, or before assuming duties in the
vicinity of, radioactive materials.

2. Refresher training will be provided annually.

3. Personnel will be retrained as appmpriate whenever there is ; significant change in their duties,
the regulations, or the terms of the NRC license.

4. Individuals will receive two types of training:

a. general training on the nature of radiation, risks, protective measures (as specified below).
This training is the responsibility of the RSO.

5/16/96
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b. training on how to safely perform the specific steps of particular procedures. This training is
the responsibility of the authorized user.

5. The RSO will maintain records of the centent of training and the individuals who received the
training.

General training syllabus

General training will comprise the following topics.

1. Radiation physics. Information on the basic nature of radioactive decay, radioactive materials,
properties of ionizing radiation, and interactions of radiation and matter.

2. Radiological health quantities and units.

3. Biological effects of radiation.

4. Risks from exposure to low-level radiation.

5. Control of radiation exposure. Protecting from extemal exposure. Protecting from internal
exposure. Protective devices. General rules of handling radioactive materials and good
laboratory practices.

6. Areas at Cayman where radioactive material is transferred, used, or stored. Notices, signs and
labels. Radiation monitoring programs.

7. The role of the RSO and the authorized user.

8. Radiation dose limits, MDPH and NRC. Other important applicable regulations and terms of
the license. Rights and responsibilities of employees.

5/16/96
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9. Facilities and Equipment

9.1. Annotated Drawing
See A'IT 9.1.

9.2 Survev instrument Calibration ,

Cayman Chemical Company Policy - Survey Instrument Calibration
,

1. Survey instruments used for health protection purposes will be calibrated annually and after
every servicing.

2. Survey instruments which read in radiological health units (e.g., mR/hr) shall be calibrated
with a radioactive source. Survey instruments which respond only in epm will not be used
for health protection purposes (they could be used, for example, to look for a lost source).

Procedure

1. The source used must be approximately a point source.

2. Either the appamnt source activity or the exposure rate at a given distance from the source
must be traceable by documented measurements to a standard certified within 5 percent
accuracy by the National Institute of Standards and Technology.

3. A source that has approximately the same photon energy as the environment in which the-

calibrated instrument will be employed should be used for the calibration.

4. The calibration source should be of sufficient strength to produce an exposure rate of about'

30 mR/hr at 100 cm.

5. The inverse square law and the law of radioactive decay must be used to correct for change
in exposure rate due to changes in distance or source decay. ;

6. A record will be made of each survey meter calibration. ,

7. A single point on a survey meter scale may be considered satisfactorily calibrated if the
indicated exposure rate differs by the calculated exposure rate by less than ten percent.

8. Three kinds of scales are frequently used on survey meters.

a. Meters on which the user selects a linear scale must be calibrated at no less than two
points on each scale. The points should be at approximately 1/3 and 2/3 of full scale.

b. Meters that have a multi decade logarithmic scale must be calibrated at no less than one
point on each decade and no less than two points on one of the decades. Those points
should be at approximately 1/3 and 2/3 of the decade,

c. Meters that have an automatically ranging digital display device for indicating rates
must be calibrated at no less than one point on each decade and no less than two points.

5/16/96
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on one of the decades. Those points should be at approximately 1/3 and 2/3 of the
decade.

9. Readings above 1,000 m.R/hr need not be calibrated. However, such scales should be
checked for operation and approximately correct response.

10. At the time of calibration, the apparent exposure rate from a built-in or owner-supplied
check source must be determined and recorded.

I 1. The report of a survey meter calibration should indicate the procedure used and the data
obtained. The record of the calibration willinclude:

a. The owner or user of the instrument;

b. A description of the instrument that includes manufacturer. model number, serial
number, and type of detector;

c. A description of the calibration source, including exposure rate at a specified distance
on a specified date, and the calibration procedure;

d. For each calibration point, the calculated exposure rate, the indicated exposure rate, the
deduced calibration factor (calculated exposure rate divided by the indicated exposure
rate), and the scale selected on the instrument;

The reading indicated with the instrument in the " battery check" mode (if available onc.
the instrument);

f. The angle between the radiation Hux field and the long axis or long dimension of the
detector (for external cylindrical GM or ionization-type detectors, this will usually be
" parallel" or " perpendicular" indicating photons traveling either parallel or
perpendicular to the central axis of the detector; for instruments with intemal detectors,
this should be the angle between the flux direction and a specified dimension of the
instrument;

g. For detectors with removable shielding or build-up cap, an indication of whether the
shield or cap was in place during the calibration;

h. The apparent exposure rate from the check source;

i. the name of the person who performed the calibration and the date on which the
calibration was performed.

12. The following information will be attached to the instrument as a calibration sticker or
tag:

a. The source used to calibrate the instrument;

b. The proper deflection in the battery check mode (unless this is clearly indicated on the
instrument); I

5/16/96 l
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c. For each scale or decade, one of the following:
1

(1). The average correction factor
(2), A graph or graphs from which the correction factor for each scale or decade may
be deduced, or
(3). An indication that the scale was checked for function but not calibrated, or an
indication that the scale was inoperative.

d. The angle between the radiation flux and the detector during calibration:

e. The apparent exposure rate from the check source. -

<

Note: One word reminders or symbols that are explained on the Survey Meter Calibration
Report may be used on the calibration sticker or tag.

Cayman Chemical Company may have its survey meters calibrated by a reputable vendor
3

which can perform calibrations to the above standard.
1

9.3. Dose Calibrator Calibration'

N/A,

i
i

; 9,4 Personnel Monitor Program

Cayman Chemical Company Policy - External Personal Monitoring

;' l. Every individual who is occupationally exposed to external ionizing radiation in a manner
which is likely to result in a radiation dose in excess of ten percent of any applicable limit'

will be required to wear an individual radiation monitor (e.g., film badge or
thermoluminescent (TLD) dosimeter). In addition, at the discretion of the Radiation
Safety Officer, other individuals may be monitored.

2. Individuals who handle radioactive material will be issued a TLD ring monitor if the dose,

to the fingers is likely to exceed ten percent of the applicable limit.'

3. The RSO will promptly review a|1 exposure reports to look for workers whose exposure is!

unexpectedly high or low, and to ensure that exposures are as low as reasonably achievable
(ALAR A). This review does not apply to backup monitor records, for example, pocket
ionization chambers when the monitor of record is a film or TLD dosimeter..

| 4. Extemal dosimeters will be processed by a contractor which meets the National Voluntary
'

Laboratory Acen ditation Program (NVLAP) standard for radiation dosimetry.

References

ICode of Federal Regulations, Title 10, Part 20, Paragraph 20.1201, Occupational dose limits;

for adults.
'

'

2 Code of Federal Regulations, Title 10, Part 20, Paragraph 20.1502, Conditions requiring
individual monitoring of external and internal occupational dose.

5/16/96
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9.5 Imaging Eguipment
N/A

9.6 Other Eguipment and Facilities

Criteria for Facilities and Equipment for Radiation Research Laboratories, Cayman
Chemical Company

General Criteria

Approval or disapproval by the Radiation Safety Conunitte of proposed use of radioactive
material will depend on adequate facilities and equipment to be provided by the user to insure
ALARA exposures and compliance with regulatory requirements.

Each laboratory will be evaluated case-by-case. Acceptable criteria for facilities and equipment
will depend on the categories of laboratory described.

Low Level Tracer Laboratories (less than 100 mCl)
1. Benches, sinks, walls, and floors. Provide benches, sinks, walls, and floors with smooth,

nonporous, and easily decontaminated surfaces.

2. Absorbent Bench Paper.
Provide absorbent, plastic-backed (or equivalent), and easily discarded bench paper on the
bench surface for catching and disposing smai; amounts of contamination from drips or
spills from laboratory apparatus and glassware. |

3. Laboratory Coats and Gloves !

Provide protective laboratory coats and nibber or disposable plastic gloves to avoid direct
contact with radioactive materials. i

,

i4. Radioactive Waste Containers
Provide specially labeled containers for laboratory radioactive wastes. These containers
may be shielded as necessary, placed near the waste-generating area and distant from the
area frequently occupied by personnel.

5. Sinks for Radioactive Washing or Effluents
a. Designate special sinks to receive any small amounts of radioactive washings or

effluents.
b. Keep records of estimated amount of radioactive disposal in these sinks to ensure .

'

!
compliance. The disposal limit of each radioactive isotope used in each laboratory will
be determined by the RSO in accordance with NRC regulation Section 20.303 of 10
CFR Part 20. These sinks should be connected to the main pipes. They should not be
connected to open channels or devices resulting in the accumulation of radioactivity.

6. Sharp Corncis, Cracks or Pores
Design laboratories with a minimum of sharp corners, cracks, or porous surfaces ,

'

where radioactive material can lodge.

7. Plumbing, Traps, and Ductwork
Design plumbing, traps, and ductwork to avoid radioactive contamination build-up that
can create sources of external radiation exposure, cross-contaminate drinking water or 3

air-supply lines.

8. Ventilation

i

5/16/96
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a. Provide adequate ventilation for processing of radioactive materials that may lead to
airbom contamination by volatilization, dispersion of dust, spraying or splattering.,

b. Airflow should be at least 100 ft. per minute.
c. Provisions should be made for shutting down the ventilation system in the event of;

accidents to contain radioactivity.

9. Separate Room for Coats and Belongings
Provide separate rooms for coats and personal belongings to avoid contamination.

i 10. Lighting
Provide adequte lighting for laboratory areas to avoid spills and other accider.ts
resulting in contamination build-up.

Facilities For Use of Alpha Emitters
liigh quality factor of alpha particles may require some special provisions for use of alpha

'

emitters.
1

1. Glove Box
Provide a glove box as may be reqmred and shielded as necessary, to contain alpha ,

emitters.

2. Leaded Gloves
L Provide leaded gloves as may be required to prevent from radiation exposure.

3. Shielding.

Provide bench-top lead shields as may be necessary to be determined by the RSO.

4. Remote llandling Equipment
Provide tongs, forceps, or other remote handling equipment.

.

High-level Heta-Gamma Laboratories (equal to or greater than 100 mCl)
In addition to the minimum criteria required for low-level tracer laboratories, the minimum
criteria for high-level beta-gamma laboratory in possession of at least 100 millicuries of

i radioactive materials include the following requirements:

1. Drip Tray
Provide suitable drip trays that can be easily cleaned for handling radioactive materials
where spills may occur. These drip trays may be covered with absorbent plastic-
backed (or equivalent) material to soak up minor spills.

2. Lead shields
Provide bench-top lead shields for low energy gamma emitters or high-level
radioactivity. Lead sheets with adequate thickness may be used. Protective viewing
windows with adequate thickness may be used. Protective viewing windows with
adequate leaded glass in combination with the lead shielding should be provided as
necessary.

3. Remote llandling Equipment
Provide as necessary, tongs, forceps, or other remote handling equipment. .

4. Leaded Gloves
Provide leaded gloves as necessary.

5. Laboratory Shoe Covers
Provide special disposable shoe covers if floors are likely to be contaminated.

5/16/96
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Radioiodine Use
in order to prevent thyroid uptake by the personnel, special safety measures are required for
handling I125. In addition to the minimum criteria required for low-level tracer laboratories
and those required for high-level beta-gamma laboratories, the following criteria will t>e
satisfied:

1. Ventilation and Fume Hoods
Provide adequate ventilation so that handling of radiciodine is limited to the areaa.

with airflow of at least 100 ft/ min. Fume hoods may be required unless ventilation
is adequate.

b. Provide adequate filtration of both intake air and exhaust air to avoid increasing
environrnental exposures as necessary.

c. Fume hoods, if required, should be designed to avoid eddy currents that would
disperse radioactive materials outside the hood area.

d. If appreciable levels of activity is used, as determined by the RSO, the hood should
have its own exhaust system to avoid transmission of airborn contamination to
other laboratories.

2. Radioactive Waste Storage
Provide radioactive waste containers which may be effectively enclosed to prevent
airbom contamination of radiciodine.

l

.

5/16/96
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10. Radiation Safety Program j
i i

i10.1 Radiation Safety Committee / Radiation Safety Officer

Cayman Chemical Company - Radiation Safety Committee Bylaws

Policy!

Radioactive material will be used safely, in accordance with NRC and State of Michigan
regulations, and in accordance with our NRC license and MDPH registration. To achieve this

; objective, the following procedures are established.

~

Procedures

1. The Radiation Safety Officer (RSO) will be appointed by Dr. Kirk Maxey, President, Cayman
Chemical Company.

2. Application to the RSO to use radiation and radioactive material should be made in writing by
the proposed user. The application should include the radionuclide identity, radionuclide
chemical and physical form, the activity which will be possessed and the maximum activity
which will be used per procedure, and a safety evaluation of the proposed activity. The safety
evaluation should address the adequacy of the training and experience of the proposed users,
the adequacy of facilities and equipment, the administrative controls to be instituted to ensure
safety, forsceable reasonable accident scenarios, and procedures to be followed in the event of
an accident.

3. The RSO is responsible for the safety of all radioactive materials at Cayman Chemical
,

Company, whether regulated by NRC or the State of Michigan. The RSO is responsible for:

a. providing general surveillance over all activities using radiation or radioactive material, and4

acting as the executive of Cayman Chemical's policies.

b. fonnulating policies which result in occupational exposure, public exposure, and releases4

of radioactive material to the environment which are as low as reasonably achievable

(ALARA).

c. directing authorized users to conduct a safety analysis of operations before operations are
started and at any time after operations are approved.

d. reviewing and approving / disapproving operations involving the use of radiation based upon
the risks and benefits of the proposed operation, the adequacy and conclusiveness of the
safety analysis provided by the project supervisor, the adequacy of facilities and equipment,
the training and experience of project personnel, the operating and emergency procedures,
and the adequacy of engineered and administrative controls, and the ALARA principle.

e. discontinuing operations not meeting safety standards,

f. ensuring that operations are conducted in accordance with applicable state and federal laws
and regulations and our license and registrations.

5/16/96

-- - . .

,



, ,.

k_)
,,

\._ / 12
,

g. reviewing annually, the policies and procedures of the radiation safety program, and the
adequacy of theirimplementation.

h. posting signs and notices, and keeping safety records.

References

ICode of Federal Regulations, Title 10, Part 33, Paragraph 33.14 Requirementsfor issuance of a
Type B license ofbroad scope.

I
l

|

|

I
|
|

|

|

l

|

|

l

|
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10.2 ALARA Program

Cayman Chemical Company Policy - ALARA Program

Cayman Chemical Company is committed that individual and collective occupational radiation
doses, radiation doses to members of the public, and releases of radioactive materials to the
environment, be maintained as low as reasonably achievable (ALARA).

Procedures

To meet the policy stated above, the following procedures are adopted.

1. Occupational radiation doses, both collective and individual, releases of radioactive materials to
the environment, and doses and potential doses to members of the public (e.g., radiation levels,

in unrestricted areas), and records of surveys will be reviewed quarterly by the RSO.

2. The ALAR.A principle will be one of the considerations in reviewing and approving operating
procedures submitted to the RSO by authorized users and proposed authorized users.

3. Modincations to operating and maintenance procedures will be made if they reduce radiation
exposures unless,in our opinion, the cost is unjustified. A record of modifications which have
been made to meet the ALARA principle and modifications which have been considered but
which have not been made due to cost will be kept by the RSO.

4. The RSO will annually review the radiation safety program. One element of this review will
be to examine radiation safety programs, policies, procedures, and user operating procedures
from the ALARA standpoint.

5. Occupational radiation exposures will be reviewed regularly by the RSO, to evaluate whether i

exposures are consistent with ALARA. A record of this evaluation will be made.
Investigational levels are established as follows: Investigational Level 1,10 percent of any )
applicable limit; Investigational Level II,30 percent of any applicable limit. To permit a '

quarterly ALARA review, annual limits will be prorated to a quarterly basis. This scheme i

produces the following table:

investigational Levels (mrem / quarter),

Level I Level 11

Total Effective Dose Equivalent (TEDE) 125 375 ;

L.cns of eye 375 1125 )

Shallow dose equivalent to skin or 1250 3750
extremity (SDE)

Table 1. Investigationallevels.
1

Except when deemed appropriate by the RSO, no further action will be taken in casesa.

where an individual's quarterly dose is less than Investigational Level I as given in Table 1. |

b. In cases where an individual's quarterly dose is greater than or equal to Investigational
.

Level I but less than Investigational Level II, the RSO will review the circumstances and i
report the results of the review following the quarter when the dose was recorded. No

1
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action related specifically to the exposure is necessary unless deemed appropriate by the
RSO. The RSO will review each such dose in comparison with those of others
performing similar tasks as an index of the ALARA program quality and will record the
review.

c. In cases where an individual's quarterly dose is equal to, or greater than, Investigational
Level II, the RSO will investigate the circumstances and causes in a timely manner and, if
warranted, will take corrective action. A report of the investigation, any actions taken, and
a copy of the individual's Form NRC5 or its equivalent will be recorded by the RSO
following completion of the investigation.

d. In a case where a worker's dose needs to exceed an existing investigational level, a new,
higher, investigational level may be established for that individual on the basis that it is
consistent with good ALARA practice. Justification for the new investigational level will
be documented. The RSO will review thejustification and must approve or disapprove of
all revisions of investigational levels.

6. Records of radiation surveys in restricted and unrestricted arets will be reviewed quarterly by
the RSO to monitor that radiation fields and contamination levels meet standards and are
ALARA.

7. The RSO will ensure that authorized users, workers, and ancillary personnel who may be
exposed to radiation will be instructed in the ALARA philosophy. These individuals will be
infonned that management, the RSC, and the RSO are committed to implementing the
ALARA concept.

8. Radiation workers will be given opportunities to participate in formulating the procedures that
they will be required to follow. The ALARA concept will be an element of these procedures.
The RSO will establish a method whereby workers may make suggestions on improving
health physics practices in operating procedures.

9. The RSO willinvestigate all known instances of deviations from good ALARA practices and,
if possible, determine the causes. When the cause is known, the RSO will implement program
changes to maintain doses ALARA.

10. Authorized users will consult the RSO during the project planning phase to ensure that
procedures are developed that will maintain doses ALARA.

I 1. The ALARA principle, and its relationship to work practices and work conditions, will be an
element of the training program which will be routinely provided to radiation workers.
Workers will be instructed in the recourse available if they feel that ALARA is not being
promoted on the job.

Responsibility

1. Development of policies and procedures to meet the ALARA goalis the responsibility of the
RSO.
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2. . Implementation of ALARA policies as they relate to authorized users is the responsibility of
4 the authorized users and the RSO, who will assert authority to maintain practices consistent
: with ALARA.

References
:

i ode of Federal Regulations, Title 10, Part 20, Paragraphs 20.1101(b), and 20.1101(c) RadiationC
Protection Programs.

!

,

| Management Commitment

} We, the management of Cayman Chemical Company, are committed to the program described
herein for keeping individual and collective doses as low as is reasonably achievable (ALARA).

'

In accord with this commitment, we hereby describe an administrative organization for radiation
; safety and will develop the necessary written policy, procedures, and instructions to foster the

ALARA concept within our company.
'

I hereby certify that this institution has' implemented the ALARA Program set forth above.

i 9F __ S-/6-94 ;

/ (date)
.

1
Kirk Maxe , M.D.
President 'ayman Chemical Company

9Ak %$ llfNfA

$ (date)
''

Krishna Rao Maddipati, Ph.D.
Radiation Safety Officer
Cayman Chemical Company

I

i

1

,

i

!

|

a ,
=

;.

G !

|5/16/96
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10.3 Izak Test

Cayman Chemical Company - Leak Tests of Scaled Sources

Cayman Chemical Company is not requesting at this time to possess any scaled sources.

If we wish to possess scaled sources, a procedure for leak testing them will be submitted with the4

application to possess such soi' .;es.

10.4 Safe Use of Radiopharmaceuticals
N/A

10.5 Spill Procedures

Cayman Chemical Company - Spill Procedures

1. Estimate the activity spilhxt. Initiate a major or minor spill procedure based upon the activity
spilled.

Radionuclide Millicuries
11-3 100

C-14 20
S-35 40
P-32 10

If 33 10

Fe-55 20
1-125 1

Table 1. Spills greater than the tabulated activity are major spills.
Spills less than the tabbted activity are minor spills. ,

For major spills of liquids or solids.

1. Clear the area. Notify all persons not involved in the spill, and who will not be needed, to
leave the room.

2. If you are contaminated or injured, call for help. If you are contaminated enlist a colleague
to attend to steps 3 -5 below. Ifinjured, take care of your own medical needs first. Use the
available safety equipment such as the eyewash. Discard contaminated clothing and use an
emergency shower if necessary. Skin contamination is most effectively removed by washing
gently (so as not to break the skin) with mild soap and lukewarm water. Later, use a diluted
radioactive decontaminant such as Isoclean to remove the final traces of radioactivity. If
radioactivity remains, some can be removed by covering the skin with plastic to induce
perspiration and subsequently washing away the perspiration.

3. Prevent the spread. Cover the spill with absorbent paper. Pay panicular attention to the
possibility of radioactive powders becoming airborne (in this case, use damp paper. Do not
attempt to clean up the spill now. If clothes or shoes are contaminated, leave them in the

_
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!contaminated area. Limit the movement of personnel so that the contamination is not spread.

If possible, and if the radiation level is low (e.g., pure beta emitters), mark the area of the spill !
'

with a marker or tape. !
l

4, Shield the source if possible. This should be done only if it can be done without spreadmg j
contamination and there is no significant increase in radiation exposure (i.e., radiation level is
low [ pure beta emitter] and you are not contaminated).

!5. Secure the area. Lock the room or enlist the assistance of a colleague to prevent access by
others.

6. Notify the RSO immediately. The RSO will supervise spill cleanup and will prepare a report
of the incident.

For minor spills of liquids or solids.

1. Notify. Notify persons in the area that a spill has occurred.

2. Prevent the spread. Prevent the spread by covering the spill with absorbent paper. If a
powder was spilled, use damp paper to prevent the powder from becoming airborne.

3. Clean up. Clean up the spill using disposable gloves and absorbent paper (e.g., paper towels).
Wipe from the outside of the contaminated area towards the center; wiping in a circular motion
tends to spread contamination. Carefully fold the paper with the clean side out and place in a
plastic bag for transfer to a radioactive waste container. Use a dilute soap or decontaminating
solution such as Isoclean for the final stages of the cleanup. Change gloves often, placing
contaminated gloves in the trash bag..

4. Survey. Survey the spill area with an appropriate low-range radiation detector. A GM counter
is appropriate for P-32 P 33, and I-125. For tritium, S-35, and C-14, wipe tests counted on
the liquid scintillation counter will be necessary. Check hands, clothing, and shoes for
contamination.

5. Report the incident to the RSO. The RSO will follow up on the successful cleanup of the
spill and will complete a report giving the details of the spill.

10.6 Ordering and Receiving

Cayman Chemical Company Policy - Ordering

1. The Radiation Safety Officer (RSO) or a designee must authorize each order for radioactive
material before the order is placed with a supplier. Purchasing will not proceed with an order
for radioactive materials unless it is also signed by the RSO.

2. Prior to authorizing a purchase of radioactive materials, the RSO will ensure that the
acquisition of the material is consistent with the possession limits, chemical form, and physical
form authorized by our license. The RSO will also ensure that the material will be used by an
individual named in the license and for the purposes authorized.

5/16/96
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3. The RSO will establish and maintain a record keeping system which will
identify the isotope, activity, chemical and physical form, supplier, and the authorized user.

,

The RSO will also provide a method of ensuring that the ordered material was, in fact, ordered I
'

through proper channels.

4. No radioactive materials may be brought to the Cayman site without the express approval and ,

prior knowledge of the RSO. !
|

5. The RSO will inform and train Receiving and Security personnel as to where and how to )
deliver received packages of radioactive materials during normal working hours and off-hours. !

6. If deliveries are to be made during off-hours, the RSO will inform carriers of where to make j
deliveries. <

f

Cayman Chemical Company Policy - Receipt of Radioactive Packages |

1. Instructions to Receiving Personnel:

a. Receiving or Security personnel on duty may accept delivery of packages containing
radioactive material from any carrier. Radioactive packages which contain substantial
quantities of radioactive material can be recognized by the DOT Radioactive White I,
Yellow II, or Yellow 111 label. Some packages contain small enough quantities of
radioactive material so that they do not need to be labeled with the White 1, Yellow II, or
Yellow Ill label. These packages may be identified by the shipping papers or invoice. ;

i

b. Packages containing radioactive material should be visually inspected for any sign of '

damage (such as leaking, crushed, torn, wet). If the package shows signs of damage,
immediately deliver it on the bench in room 12B. Use handling techniques specified by the
Radiation Safety Officer (RSO). Immediately call the RSO or one of the other individuals
listed below.

If the package appears undamaged, deliver it to the refrigerator of room 128 or the I
freezer of room 12A. Make sure the room is locked when you leave. Notify the
authorized user that a radioactive package has arrived. If the authorized user is unavailable,
notify the RSO. If the package is received after normal working hours, leave a message or
the invoice for the authorized user designated on the packing slip so that the package will be
sure to be checked at the start of the next working day.

If the package is a Yellow 11 or a Yellow Ill package, do not handle it for a prolonged
period. Transport it using a cart.

If Receiving or Security personnel have any questions on how to follow this policy, l

contact the RSO.

Persons to contact for an emergency oft hours:

Radiation Safety Officer Krishna Rao Maddipati Ph.D. 313-741-9758
Authorized user JeliJohnson Ph.D. 313 996-1281
Authorized user Jim MacDonald 313-971-4170

1
i

1
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10.7 Opening Packages-

Cayman Chemical Policy

h Receipts of packages containing radioactive materials bearing a DOT Radioactive White I,
'

Yellow II, or Yellow 111 label, or packages which are wet, crushed, or damaged, will be
2monitored as required by federal regulations.' Maximum radiation levels and

j contamination levels' are specified by federal regulations.

It is the policy of Cayman Chemical Co. to monitor all incoming packages of radioactive
materials.

4

Monitoring will consist of exposure rate measurements and wipe test surveys of the inner
and outer shipping container.

'

,

Materials i

Liquid scintillation counter (LSC) or well counter
Geiger-Mueller (GM) Counter
Ionization chamber survey meter or GM counter calibrated in mR/hr:

Filter disks or alcohol pads for wipe tests
Forceps or tongs
Protective gloves

,

* Procedure

1. For packages in apparently good condition, the Receiving personnel will, upon receipt, ],

deliver packages which contain radioactive material to room 12A or room 12B. These ;

!packages will be delivered unopened. If a package appears damaged, crushed, or wet,
Receiving personnel will deliver the package to a designated location in room 12B
using techniques specified by the Radiation Safety Officer (RSO). In the case of an
apparently damaged package, Receiving will immediately notify the RSO. If a package4

cannot be delivered promptly, Receiving will notify the RSO.

2. The monitoring of WHITE I, YELLOW II, and YELLOW III packages must be done
within three hours of receipt or, if the package is not received during working hours,
within three hours of the start of the next working day. All packages should be*

monitored (surveyed) promptly after receipt.

3. Surveys will be performed by qualified personnel designated by the RSO. Before
making a survey, make sure that the survey instrument has been checked that day with
the appropriate check source and is functioning properly. Detailed procedures are as
follows:

Tum on the survey meter (s) and allow to stabilize. Record the background reading. !a.

With this reading and all others, the actual numerical value must be recorded, not !

J"same as background" or "less than ..."

b. Wear gloves when surveying packages.
:
,

t

,
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c. Visually inspect the package for any sign of damage (e.g., wet, tom, crushed). If )
damage is noted, stop. Notify the RSO.

d. Measure the exposure rate at three feet from the package and record. Verify that the )

exposure rate at three feet is equal to, or less than the transportation index on the
package, if the exposure rate at three feet is greater than the transport index, or if it
is greater than 10 mR/hr, stop. Follow the notification procedure in paragraph 4.

1

c. Measure the exposure rate at the surface of the package and record. If the exposure j

rate at the package surface is greater than 200 mR/hr, stop. Follow the notification i

procedure in paragraph 4.

f. Open the package and check the inner container for breakage, wetness, or
discolorization which could indicate leakage.

g. Wipe test a 100 square cm area of both the extemal surface of the shipping
container and the external surface of the lead shield of the inner container. If there
is no lead shield, wipe test the inner container.

h. Assay the wipe tests using an appropriate, calibrated counter. For pure beta
emitters, a liquid scintillation counter is appropriate. For photon emitters, a sodium
iodide well counter or liquid scintillation counter may be used. Assay a
background (blank) specimen also. Calculate the disintegrations per minute as
follows.

dpm= gross epm- background cpm
efficiency

i. Record the data ir the radioactive shipment receiving log.

j. If the activity on the wipe of the outer shipping box exceeds 2200 dpm, follow the
notification procedure in paragraph 4. If the activity on the wipe of the inner
container exceeds 2200 dpm, notify the RSO.

k. With the source container removed, monitor the packaging materials with the
appropriate detector. For pure beta emitters, a GM counter must be used. If the
packaging materials show any radioactivity, handle them as radioactive waste. If
the packaging material is not contaminated, obliterate labels indicating radioactivity,
remove the packing slip or invoice if needed, and discard the remainder as ordinary
trash.

4. Notifications. If any of the measurements of exposure rate or of removabic
contamination exceed the specified limits, notify:

,

a. the Radiation Safety Officer

b. NRC Region 111 office. The NRC must be notified by telephone (NRC Region III's
phone number is 708-829-9500).

c. the final delivering carrier.

5/16/96
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References

*

IU.S. CFR Title 10 Part 20, Paragraph 20.1906, Proceduresfor receiving and
opening packages.

2U.S. CFR Title 10 Part 71, Paragraph 71.47, &ternal radiation standardsfor all
packages.

3U.S. CFR Title 10 Part 71, Paragraph 71.87, Routine determinatwns.-

10.8 Unit Dosage Records
N/A

5 10.9 Multidose Vial Records
N/A

10.10 Molybdenum Concentration Records-

N/A

10.12 Area Survey Procedures

Cayman Chemical Company Policy - Area Surveys

Area surveys will performed in all laboratory areas where radioactive materials are stored, handled
or used, areas where a spill has occurred, areas where leaking radioactive containers are known to
have been present (e.g., Shipping if a package has leaked), the radioactive waste storage area, and
other areas designated by the Radiation Safety Officer.

,

The quantities of radioactive material licensed for possession by Cayman do not emit significant
photon radiation. Consequently, area survey efforts will be done by wipe test and will be directed
towards discovering contamination incidental to laboratory experiments and unsuspected spills or.

leakages.

Procedures
,

1. Wipe tests will be performed routinely on a monthly basis for all areas which reasonably could
be contaminated with radioactive material. This includes radioactive material storage and use
areas and the radioactive waste storage area.

2. When an experiment is in progress, the experimental area will be posted with the " Caution -
Radioactive Materials" sign. Such areas will be treated as radioactive by the staff, and will nott

be considered non-radioactive until proven to be uncontaminated by wipe tests. Wipe tests will
be performed promptly upon completion of the experiment.

3. The wipe test procedure should be sufficiently sensitive to detect the presence of 2000
2 2dpnd100 cm of removable contamination (200 dpm/100 cm for isotopes of iodine).

Equipment used to assay the radioactivity on wipe samples shall be calibrated, using standards ;

.
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traceable to the National Institute of Standards and Technology (NIST), in such a way that the
dpm of wipe test samples can be calculated from the measured cpm.

4. The RSO shall be immediately notified if the results of wipe tests are unexpectedly high or
exceed action levels.

5. Areas found to exceed the action levels (Table 1.) will be decontaminated to levels below those
specified in Table 1. before return to service. If an area cannot be decontaminated to levels less
than those specified in Table 1. the RSO will take further steps to remove the radioactive
material and/or to restrict use of the area.

2
_

Action Levels in dpm/100 cm
P-32, P-33, I-125 H-3, C-14, S-35, Fe-55

Unrestricted areas, personal 200 2,000
clothing
Restricted areas, protective 2,000 20,000
clothing used only in
restricted areas, skin

Table 1. Action levels for radioactive surface contamination.

Records

1. Records of contamination surveys must include:
a. the date, areas surveyed, and the equipment used
b. the name or initials of the person making the survey |
c. a drawing of the surveyed areas with a notation of the action levels given in Table 1

'

2d. measured contamination levels in dpm/100 cm
e. procedures taken for those areas where excessive contamination was discovered and :

follow up actions taken. I

2. The RSO will review the records at least monthly and also promptly in those cases where
action levels have been exceeded,

l

10.13 Air Concentration Control
N/A

10.14 Radiopharmaceutical Therapy
N/A

10.15 Implant Therapy
N/A

|

10.16 Other Safety Procedures
N/A

5/16/96
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11. Waste Management

11.1 Waste Disnosal
,

Cayman Chemical Company Policy - Radioactive Waste Disposal

Radioactive waste will be disposed of by decay-in-storage (DIS), release to the sanitary sewer,
evapo. ative release to the atmosphere, or by transfer to an authorized recipient.

When determining a waste disposal method, the entire impact on the environment and the
company's resources will be considered. Factors such as occupational and public radiation
exposure, other hazards (e.g., pathogens) of the waste, as well as expense, will be considered.

Procedures - General

1. Prior to disposal of radioactive material which has become non-radioactive due to decay-in-
,

storage (DIS), or non-radioactive packaging materials which bear radioactive markings or
logo, all labels indicating radioactive material and the radiation logo must be removed or
defaced prior to disposal.

2. Non-radioactive waste such as leftover reagents, boxes, non-radioactive gloves, should not be
mixed with radioactive waste. The RSO will occasionally monitor all waste-generating;

procedures to ensure that radioactive waste is not generated unnecessarily.

3. The RSC and RSO will review all new procedures to ensure that waste generated is a-

minimum and that generation and handling procedures are consistent with established good
practices.

4. Every effort will be made to avoid generating waste which is both radioactive and also
hazardous waste under EPA's RCRA regulations. Such waste (" mixed waste") poses
especially-difficult disposal problems.

5. NRC exemptions for disposal to the atmosphere or the sanitary sewer only exempt the
radioactivity. No exemption in the NRC rules relieves the waste disposer from complying
with other waste regulations, such as EPA regulations which govern hazardous waste.

,

Procedures Disposal by evaporative release

1. Liquids and gases may be disposed of by evaporative release. Ifowever, most of the materials
used by Cayman are not volatile; for such materials evaporative release is not an option.

,

2. The RSO c ill ensure that disposal to the atmosphere is done in accordance with applicable
regulations.' Limits on permissible air concentrations apply at the boundary of the restricted.

area.

3. A record of releases to the atmosphere must be made which includes the date, radionuclide,
estimated activity that was released (in millicuries or microcuries), the estimated concentration, ,

and the vent site from which the material was released. l

i
1
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Procedures - Disposal to the sanitary sewer

1. Material released to the sewer must be readily soluble or dispersable biological material. There
are daily, monthly, and annual limits.

2. The RSO will ensure that disposal to the sewer is be done in accordance with specific NRC
exemptions.2a

3. A record of releases to the sanitary sewer must be made which includes the date, the
radionuclides, the estimated activities that were released (in microcuries or millicuries), and the

sink at which the material was released.'

.

Procedures Liquid scintillation waste
1. Liquid scintillation waste may be disposed of as ifit were not radioactive ifit contains only 11-

3 or C-14 and the activity concentration is 0.05 microcurie or less per gram of liquid
'

scintillation medium.' Other waste laws (e.g., RCRA) still apply. This exemption does not
apply to radionuclides other than H 3 and C-14.

Procedures - Decay in storage (DIS)4

:

1. Radionuclides of halflife less than 90 days may be disposed of by DIS. This includes P-32, -

P-33, S-35, and I-125.

2. Since the waste must eventually be surveyed with no shielding, no shielding material may be
placed in a waste container.

.

3. When an waste container (e.g., plastic bag) is full, seal it and tag it with the nature of the
contents, the longest-lived radionuclide present, the date, and the initials of the person scaling
the container. Transfer this container to the DIS area.

4. Retain the material in a restricted area for ten halflives of the longest radionuclide present in the
container.

5. Prior to disposal as ordinary nonradioactive trash:
a. Check the radiation survey meter for proper operation. ,

b. Monitor the waste containers in a low radiation (less than 0.05 mR/hr) areas.
,

c. Monitor all surfaces of each individual container, using the most sensitive scale on the
'

meter.
d. Discard to the ordinary trash only those containers for which the radiation level is

indistinguishable from background. Record the date the container was disposed of, the
type of waste, the disposal date, and the initials of the person performing the monitoring
and disposal. Make sure that no radiation labels are visible,

e. Containers, for which the radiation survey is above background, must be returned for
further DlS or disposed of by transfer to authorized recipient (burial).

!
IProcedures - Disposal by transfer to authorized recipient

$ 5/16/96
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1. Dry solid waste which contains radionuclides with halflives too long for DIS must be
. disposed of by transferring the waste to an authorized radioactive waste contractor who will

arrange for the waste to be buried at a licensed low-level adioactive waste disposal site.

2. Before generating waste, obtain the restrictions on waste form from the burial site operator.;

{ 3. Waste for burial must contain absolutely no loose liquids. Loose liquids must be completely
absorbed by proper absorbent.

~ 4. For disposal, follow the instructions provided by the burial site operator and the waste disposal
i contractor.
i

References;,:

ICode of Federal Regulations, Title 10, Part 20, Appendix B, Table 2, Column 1.
2 Code of Federal Regulations, Title 10, Part 20, Paragraph 20.2003, Disposal by release into

sanitary sewerage.
3 Code of Federal Regulations, Title 10, Part 20 Paragraph 20.2005, Disposal ofspecific wastes.

1

i 11.2 Other Waste Discosal
N/A

.

4

4
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ATT 7.2.1

Cayman Chemical Company
Radiation Authorized User Form

Name: Krishna Rao Maddipati, Ph.D.

Title: Director, Research and Development

Date: September 26,1995

1. Training

Tvoc Location Duration Content
'

On the Job The Pennsylvania State Univ 12 hrs A,B,C,D
University Park, PA

On the Job Wayne State University 3 hr A,B,C,D

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and
instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) Hiological effects of radiation

2. Experience with Radiation (actual use)

mci Type of
Isotone used at one time Location Clock hrs use .

311 25 mci The Pennsylvania State Univ 4 hrs Sodium Borhydride
University Park, PA Reduction of organic

compounds

311 1 mci The Pennsylvania State Univ 8 hrs Enzymatic Reaction
University Park, PA

14C <0.5 mci Wayne State Univ 48 nrs Enzymatic Reaction
Detroit, M1

3ll 2 mci Wayne State Univ 10 hrs Enzymatic labeling
Detroit, MI

5/16/96
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ATT 7.2.2

Cayman Chemical Company
Radiation Authorized User Form

Name: James W. MacDonald

Title: Manager, EIA Division

Date: September 26,1995

1. Training

Tyne Location Duration Content
"

Class Colorado St. Univ, Ft. Collins, CO 1 semester B,C
(Immunolog. Tech.)

Class Colorado St. Univ, Ft. Collins, CO 1 semester B,C

(Biochem. Lab.)

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and
instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) Biological effects of radiation

1
,

;2. Experience with Radiation (actual use)

mci Type of
Isotope used at one time Location Clock hrs use .

311 0.005 mci Nat'l Jewish Hospital, 80 Sample |
Denver, CO Purification

i;

|

|

5/16/96
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ATT 7.2.3 |
|

Cayman Chemical Company
Radiation Authorized User Form ;

1

Name: Jeffrey K. Johnson, Ph.D.
.

Title: Manager, Biochemistry

Date: September 26,1995

,

1. Training

Tyne Locallon Duration Content

5-credit course Bemidji State Univ 10 weeks A,B,C,D
Bemidji, MN

Short course North Dakota State Univ 4 hr A
Fargo, ND

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and
instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) Biological effects of radiation

2. Experience with Radiation (actual use)

mci Type of
Isotope used at one time Location Clork hrs use .

i4C 0.005 mci North Dakota State Univ 10 brs Labeling
Fargo, ND experiment

32P - 0.02 mci North Dakota State Univ 2 hrs Nick
Fargo, ND translation

5/16/96*
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ATT 7.2.4

Cayman Chemical Compai:y
Radiation Authorized User Form

Name: Jennifer L. Johnson

Title: Biochemistry Research Assistant

Date: September 26,1995

1. Training

Tyne Location Duration Corttent
'

Radiation Therapy University of Toledo 9 weeks B,C,D
Toledo, Oli

Radiation Training University of Toledo I week A,B,C

]
Tcledo, OII

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and
instruments
(C) Mathematics and calculations basic to the use and measure' ; .t of radioactivity
(D) Biological effects of radiation

I

!
i

2. Experience with Radiation (actual use) |

mci Type of
hotone used at one time Location Clock hrs use .

,

1

35S < 0.005 mci University of Toledo 10 hrs in vitro
Toledo, Oli translation

|

.

|
!

1
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MAY 011997

K. Rao Maddipati, Ph.D.
Radiation Safety Officer
Cayman Chemical Company, Inc.
690 KMS Place
Ann Arbor, MI 48108

Dear Dr. Maddipati:

Enclosed is Amendment No. 07 to your NRC Material License No. 21-24683-01 in
accordance with your request.

Please review the enclosed document carefully and be sure that you understand all
conditions. If there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region lli office at (630) 829-9887 so that we can provide appropriate
corrections and answers.

Please be advised that your license expires at the end of the day, in the month, and year
stated in the license. Unless your license has been terminated, you must conduct your
program involving byproduct materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices, Instructions
and Reports to Workers; inspections," 10 CFR Part 20, " Standards for Protection
Against Radiation," and other applicable regulations.

2. Notify NRC, in writing, within 30 days:

a. When the Radiation Safety Officer permanently discontinues performance of
duties under the license or has a name change; or

b. When the mailing address listed on the license changes. (No fee is required
if the location of byproduct material remains the same.)

3. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request term'ination of the license when a decision is made
to terminate all activities involving materials authorized under the license.

4
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K. Rao Maddipati -2-

3. In accordance with 10 CFR 30.36(b) and/or license cor;dition, notify NRC,
promptly, in writing, and request termination of the license when a decision is made
to terminate all activities involving materials authorized under the license.

.

4. Request and obtain a license amendment before you:

a. Change Radiation Safety Officers;

b. Order byproduct materialin excess of the amount, or radionuclide, or form ,

'

different than authorized on the license;

c. Add or change the areas of use or address or addresses of use identified in
the license application or on the license; or

d. Change ownership of your organization.

5. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a -

reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that all statements contained in the application are
true and correct to the best of the applicant's knowledge. The signatory for the
application should be the licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil

'

penalty, or an order suspending, modifying or revoking your license as specified in the
General Statement of Policy and Procedure for NRC Enforcement Actions. Since serious
consequences to employees and the public can result from failure to comply with NRC |

|

,

,

1

a
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requirements, prompt and vigorous enforcement action will be taken when dealing with
licensees who do not achieve the necessary meticulous attention to detail and the high
standard of compliance which NRC expects of its licensees.

Sincerely,

Original Signed By
Evelyn R. Matson
Nuclear Materials Licensing Branch

License No. 21 24683-01
Docket No. 030,?9143

Enclosure: Arnendment No. 07

DOCUMENT NAME: M:\03029143.CL7
Ta receive a copy of thee document ind6cate In the box: "C" = Copy without attachment / enclosure 'E' = Copy eth attachment / enclosure "N' = No copy

OFFICE DNMS/ Rill IV |
NAME ERMatson:brtg/f'/

rDATE 04/ 11/97
OFFICIAL RECORD COPY

o

. . _ .
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CAYMANO
CHEMICAL

April 9,1997

Krishna Rao Maddipati, Ph.D.
Director, Research and Development /
Radiation Safety Officer

Materials Licensing Section
Nuclear Regulatory Commission j

Region 111 )
801 Warrenville Road
Lisle, IL 60352
Attn.: Ms. Evelyn R. Matson

Subject: Amendment request to Lic. No. 21-24683-01. CONTROL # 301324

Dear Ms. Matson,
I am writing this letter to follow up on our conversation over the phone about our

amendment request listed above.
The radioactive materials we intend to distribute are strictly for laboratory

research use only. These rnaterink nre not for human or veterinary use. Even if the end
users perform experiments on human or animal specimens outside the organism (for
example, on blood, urine, etc.) they can not draw any diagnostic conclusions for clinical
purposes. Because of these limitations on the end users, we request that our license be
. confined to distribution of the licensed materials to " Specific Licensees" in addition to
our own research use.

Additionally, the radioactive materials weDinfrom other manufacturertfor
redistribution will not be opened at our site. We will simply re-label the vials in
accordance with NRC regulations and ship them to our licensed customers with the
necessary product information.

I hope that the information provided in this letter clarifies all the issues we
discussed. If you need any further information please do not hesitate to call me.

Thank you very much for your help and guidance.

. Sincerely,I

~k d
i

Krishna Rao M$ddipati CAYMAN
CHEMICAL.

690 KMS Place
Ann Arbor, MI
48108 USA

RECEIVED I*ac
(800) 364 9897

4% j ( g (313) 662-6756

REGION III f3$> 662 6896
"

[m | MN gg
.
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UNITED P'ATES NUCLEAR REGULATORYgMMISSIONV REGION 111
CONVERSATION RECORD

'

(X) TELEPHONE (X) OuTcOiNo ( ) INCOMING ( ) CONVERSATION TIME' DATE: #/8/97
- _ _

H

NAME OF PERSON (S) CONTACTED. ORGAN 12ATION. TELEPHONE NO.:

K.R. Maddipati, Ph.D.
C yman Chemical
313-662-6756

SUBJECT.

.
Letter dated March 4,1997 providing additional information to Control No. 301324

SUMMARY.
,

Several questions arose when reviewing the deficiency response (Lette ,eted March 4,1997)

'

Does Cayman Chemical obtain prepackaged kits only from a 32.71 authorized distributer. Does
Cryman Chemical distribute to general licensees. Are H-3 prostaglandin and fatty acid compounds

'

rs:lly used by physicians, veterinarians, hospitals or clinical labs for clinical or laboratory tests?
|

Aft:r discussing the above with Dr. Maddipati, we concluded that Cayman Chemical is not )
distributing 1-125 or H-3 to general licensees and does not intend to distribute C-14 or H-3 j'

prostaglandins and fatty acids to general licensees. All of their customers are specifically licensed. i
'

Therefore, with regard to License item 7, Chemical and physical form, Cayman Chemical can receive
cny prepackaged unit from any supplier to redistribute to any specific licensee.

Dr. Maddipati agreed to send a letter describing these activities so the license can be updated and
cmended to reflect their current activities. It is my understanding that their activities include receiving
prcpackaged, sealed units from a manufacturer like NEN, etc., re-labeling the prepackaged unit with
a Cayman Chemicallabel, enclosing a brochure and redistributing the prepackage unit to specific
licensees. |

:

The license will be amended to show these changes.
!

ACTION REQUIRED *

Please respond in writing within 30 days, provide two copies of your response and refer to Control
No.301324.

,

NAME OF PERSON DOCUMENTING CONVERSATION SIGNATURE DATE

Ev lyn R. Matson 630-829-9822 J/8/97' 't

1
J

l
l
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March 4,1997

Krishna Rao Maddipati, Ph.D.
Director, Research and Development /
Radiation Safety Officer

Materials Licensing Section
Nuclear Regulatory Commission
Region 111
801 Warrenville Road
Lisle, IL 60532
Attn.: Ms. Evelyn R. Matson

Subject: Changes to amendment request. Lic. No. 21-24683-01. CONTROL # 301324

Dear Ms. .Matson,
I am herewith submitting the revised amendment application to our original

license (21-24683-01). I have listed below the changes that were made in the application.
Please note that, with the revision, the page numbers have changed and the page numbers
referred to below correspond to the earlier version submitted on May 16,1996. Other
than the changes indicated below, the remainder of the application is as submitted on May
16,1996.

In addition to the revised application, I am also submitting typical labels that we
plan to use in labeling the containers for your approval. Unfortunately, we do not have
colored labels at this time. We plan to obtain blank labels with the colored radiation logo
and " CAUTION RADIOACTIVE MATERIAL" pre-printed on the label. We print the
rest of the information about the product on the label using our in-house laser printers.
The text will be in black. We will submit the labels with colored radiation caution sign as
soon as we obtain them. I request you please peruse the text on the labels in the mean
time.

We send product information sheets with each product we sell. Typically, these
sheets contain technicalinformation about the product,its uses, and a list of references for
the end user to follow. I am also enclosing a sample product information sheet for your
perusal.

List of Changes to the Amendment Application: ,

32 3V 1. On page 1: Items 5a and 5c have been deleted. The maximum amounts on P and 11
have been decreased and itemized to reflect the holding limits under different
categories. A statement is includeo io change the license condition for 'H.

CAYMAN
62. On page 2: Items 6a,6c, and 6d have been deleted. The purpose for "C cicosanoids CIIEMICAL

and fatty acids has been divided into two parts to reflect both the use for research@
'

690 KMS Place
gu_qx)ses and redistributiorg) Ann Arbor, MI

48108 USA
- 3. On page 3: Another user has been added to item 7.2 and the primary user has been '

changed to Dr. Gong Chen. A sentence has been added to the end of first paragraph in m,,, l
' item 8 in response to your question #6. (800) 364-9897 I

RECEIVED (313) 662-6736 i
1rax

MAR 0 61997 (3d> 662-6896 1j._.

l / '
RBOIONeill

.



_ _ - . _ -. _ _ . . _ __ .. _ _ . _ -. ._._ _ _ __ _- .._._ _ -. _

|- O O
.

'4. On page 5: Under section 9.1 procedures for securing the licensed materials were
; , added in response to your question #17. Also, under section 9.2, a paragraph )
b containing the description of radioactivity monitoring equipment was added in !

response to your question #10. J

5. On page 7: The last sentence of the first paragraph under item 9.4 was modified to- -

'~

reflect the criteria under which dosimetry devices will be assigned in response to your;-

question #11 and special safety instructions added in response to your question #9.

- 6. On pages 8 and 11: Since we are not applying for a broad scope license, references to
Radiation Safety Committee has been eliminated in response to your questions #7 and1

8. Typical laboratory instmetions for working in a hot lab were included in response
- to your question #12.

v 7. On page 18: Procedures for handling the damaged packages by the receiving
personnel have been included in 1.b. in response to your question #15. Also, the

'

; phone numbers of the persons to contact in case of an emergency during off hours
have been updated.

| ' 8. On page 20: The phone number for NRC has been changed to reflect the new area
code. !

'

:

! ' 9. On page 21: Paragraphs 1 and 2 under 10.12 - Procedures have been changed to ?

! include the modifications suggested by you under your question #14. Item A under
! your question #14 is covered on page 22 under Records item 2.

; 10. Since "S has been deleted from our application, we did not answer the question #13
in the application.,

1 Please feel free to contact me if you need any further information.' '

Looking forward to hearing from you soon. '

Sincerel).
I ol!o ,

'

Krishna Rao Maddipati

Enclosures:;.

1. Revised amendment application
2. Proposed labels
3. Sample product information sheet
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Proposed labels for Cayman Chemical redistributed radioactive products
j,., , \- - 1.^ a r (

,
.

k CM108 For laboratory use only

|"Cl-Arachidonic acid e - ch u ' *3 G "* " 4 ""b'"'
50 pClin 500 l ethanol

Specific activity:I.nt# R476a50 Ci/mmol-

Cat # 290010 +

.r,. 4 RMgCTFg
i

a

f

i CAU10t For laboratory use only
[#1ll-Prostaglandin II - M

2
2,5 Clin 500 l acetone o''

a

Spectfic activity: 100 Ci/mmol.

; Cat # 217020 e 1,ot# 8476a
; ,,,,,,,,,,,,,,,,,,a<...p.,
, . .. . . . , w .o .'s' .,

1 RWGCTPE . ..

4 ElHHL3

# '

C 1. BOP *
,

Iodinated: March 4,1997
10 Ci supplied in 100 pl ethanol- <"

. Specific activity: 200 pCi/ mol
! Ca:# 219021 Lot # 8723a
'

For laboratorv use ontv
v ,,,,,,,,<i,.,,,,,a..ri.....

gggg ..i<r.. .,..v . tu .. .-

| WTHin ' '' - '- - -

CM101 *IBOP -*,

Iodinated: March 4,1997
10pCIsuppliedin 100 Iethano! #

Specific activity: 200 pCi/ pmol

{ Cat # 219021 e Lot # 8723a
for laboratorv use on!v;
. ,,......i....,,,,r..,

RmGCT7m ' ' ' ' - " ' ' ' ' ' ' " " ' . "w.sa w a

.

!

'

CAU101 f. SAP "

lodinated: March 4,1997,

10 pCi supplied in 100 l ethanol +'

Specific activity: 200 pCi/ptnol
Car # 210021 e i nt# 2771ae

i For laboratory use only
; 4 ,,...,o.....,....,
. >'Is ,'...s,., .i

innzw e
i
.
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f
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Productilnformatidh n ^~~o-

R~J
CHEMICAL

[3H]-Prostaglandin H2
Catalog No. 217020 Lot No. 8476a

CAS Registry No: 1279 6 05-5
CA Index Name: Prosta-5,13-dien-1-oic acid,9,11-epidioxy-

15-hydroxy , labeled with tritium,
, A - Av^ cooH(5Z,9a,l la,13E.15S)- o

M F: C li 0 f2o 12 3
FW: 352.5 g
Purity: 295% ."
Stability: 26 months at -80*C
Supplied as: A solution in acetone
Concentration: 2.5 pCi per 500 pi acetone
Specific Activity: 100 pCi/p mol (as determined on March 4,1997)

Radioactive Material- Notfor human or veterinary use.
Laboratory Procedures

3For long term storage, we suggest that [3111-Prostaglandin 11 Q }I]-PGil ) be stored as supplied at -80 C. It will2 2

be stable for at least six months.
[311FPGil is supplied as a solution in acetone.To change the solvent, simply evaporare the acetone under a gentle

2
stream of nitrogen and immediately add the solvent of choice. Solvents such as ethanol, dimethyl formamide, or
acetonitrile purged with an inert gas or nitrogen can be used. Further dilutions of the stock solution into aqueous
buffers or isotonic saline should be made just prior to performing biological experiments, flowever, the half-life of
[31LPGil in aqueous solutions is approximately 10 minutes at 37'C. Also, ensure that the residual amount of1 2

organic solvent is insignificant, since organic solvents may have physiological effects a low concentrations.
PGil is a metabolite of arachidonic acid by prostaglandin 11 synthase and is the precursor for all 2-series

2

prostaglandins and thromboxancs? Ilandle [311]-PGil at 4 C at all times to prevent decomposition.2

References
1. llamberg, M., Svensson, L. Wakabayashi, T., et al. Isolation and structure of two prostaglandin endoperoxides

that cause platelet aggregation. Proc. Natl. Acad. Sci. USA 71,345-349 (1974).
2. llamberg M., Svensson, L, and Samuelsson, B. Thromboxanes: A new group of biologically active compounds

derived from prostaglandin endoperoxides. Proc. Natl. Acad. Sci. USA 72,2994-2998 (1975).
3. Ilamberg, M. and Samuelsson, II. Prostaglandin endoperoxides. Novel transformations of arachidonic acid in

human platelets. Pme. Natt. Acad. Sci. USA 71, 3400-34tM (1974).
4. llamberg. M. and Samuelsson. II. Detection and isolation of an endopecotide intermediate in prostaglandin (

biosynthesis. Pme. Natl. Acad. Sci. USA 70.899-903 (1973). |
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5. Radioactive materia (in addition to isotopes listed in the original
license 21-24683-01

Element /
Mass No. Chemical form Max. amount

Sa, 32P DNA and RNA nucleotide phosphates 1 mci per order,

250 Ciperexperiment
2 mCiin waste storage

5b. 311 [311] cicosanoids & fatty acids 5 pCi per experiment

100 mci in sealed containers /F' Au
50 pCiin waste storage /

'

for redistribution

Sc. "C ["C] eicosanoids & fatty acids 5 Ciperexperiment
50 Ciin waste storage

, ,-
,t

20 mCiin sealed containers / "5
for redistribution

[311]- and ["C]- cicosanoids & fatty acids are primarily for redistribution. Hence, we request
that the possession limit in the license condition item 8B for [311] be changed to reflect the above
maximum amount. Similarly, we request that the term " pre-packaged units" be included in the
license condition item 78.

,
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7. Individual (s) responsible for radiation safety program and their
training and experience.

7.1 Authorized Users for Medical Use
None. All work will be performed in vitro.

7.2 Authorized Users for Nonmedical Use
See ATT 7.2.1,7.2.2,7.2.3,7.2.4, and 7.2.5. The primary user of radioactive material will
be Gong Chen, Ph.D. (A'IT 7.2.5).

7.3 Radiation Safety Officer

Krishna Rao Maddipati has been appointed Radiation Safety Officer and is responsible
for ensuring the safe use of radiation. The Radiation Safety Officer is respons.ble for
managing the radiation safety program; identifying radiation safety problems; initiating,
recommending, or providing corrective actions; verifying implementation of corrective
actions; and ensuring compliance with regulations. The Radiation Safety Officer is hereby
delegated the authority necessary to meet those respon 'bilities. |

|

%he 3-H-9 7 |

(datei !
2

Kirk Maxey, M l
President, Cay an Chemical Company |

|

8. Training For Individuals Working in or Frequenting Restricted 1
Areas. |

Cayman Chemical Company - Training Policies

All individuals who work in, or frequent, a Restricted Area or who use radioactive materials will |

I

receive appropriate training. The level of training will be appropriate to the duties of the individual
who works with radiation. Training may be abridged for personnel (e.g., Shipping or Security
personnel) whose duties require less potential exposure or less involved procedures. The training
includes the topics required by 10CFR19.12.

1. Personnel will be instructed before assuming duties with, or before assuming duties in the
vicinity of, radioactive materials.

2. Refresher training will be provided annually.
3. Personnel will be retrained as appropriate whenever there is a signincant change in their duties,

the regulations, or the terms of the NRC license.
4. Individuals will receive two types of training:

a. General training on the nature of radiation, risks, protective measures (as specified below).
This training is the responsibility of the RSO.

b. Training on how to safely perform the specific steps of particular procedures. This training
is the responsibility of the authorized user.

5. The RSO will maintain records of the content of training and the individuals who received the
training.

|

3/4/97 (
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General training syllabus

General training will comprise the following topics.

1. Radiation physics. Infomiation on the basic nature of radioactive decay, radioactive materials,
properties ofionizing radiation, and interactions of radiation and matter.

2. Radiological health quantities and units.
3. Biological effects of radiation.
4. Risks from exposure to low-level radiation.
5. Control of radiation exposure. Protecting from external exposure. Protecting from internal

exposure. Protective devices. General rules of handling radioactive materials and good
laboratory practices.

6. Areas at Cayman where radioactive material is transferred, used, or stored. Notices, signs and
labels. Radiation monitoring programs.

7. The role of the RSO and the authorized user.
8. Radiation dose limits, MDPH and NRC. Other important applicable regulations and terms of

the license. Rights and responsibilities of employees.

9. Facilities and Equipment

!- 9.1. Annotated Drawing
See ATF 9.1. ,

The refrigerators in Rooms 12A & B, where the licensed material will be stored, will be
locked and the keys will be available only to the authorized users. In addition, the
laboratories designated as 12A & 12.B are also locked during off hours to prevent any |

unauthorized entry. ;
'

9,2 Survey Instrument Calibration

Cayman Chemical Company has a TRI-CARB, Model 1550, Liquid Scintillation Analyzer
made by Packard Instrument Company. We will be acquiring a VWR Model 3007A or 3100

,

i radiation survey meter as soon as the license is issued. Specifications for the survey meter is
attached with this application. Please see attachment ATT 9.2.1. .

1

Cayman Chemical Company Policy - Survey Instrument Calibration
1

1. Survey instruments used for health protection purposes will be calibrated annually and after
every servicing.

2. Survey instruments which read in radiological health units (e.g., mR/hr) shall be calibrated |
with a radioactive source. Survey instruments which respond only in cpm will not Se used
for health protection purposes (they could be used, for example. to look for a lost sourcQ.

Procedure

"

1.' The source used must be approximately a point source.
2. Either the apparent source activity or the exposure rate at a given distance from the source

must be traceable by documented me # 'ments to a standard certified within 5 percent
accuracy by the National Institute of 5. mards and Technology,

3. A source that has approximately the same photon energy as the environment in which the
calibrated instrument wil! be employed si ould be used for the calibration.

: 3/4N7
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4. The calibration source should be of sufncient strength to produce an exposure rate of about
-30 mR/hr at 100 cm.

'
5. The inverse square law and the law of radioactive decay must be used to correct for change

in exposure rate due to changes in distance or source decay.
6. A record will be made of each survey meter calibration. ,

'

7. A single point on a survey meter scale may be considered satisfactorily calibrated if the
indicated exposure rate differs by the calculated exposure rate by less than ten percent.

8. Three kinds of scales are frequently used on survey meters.
a. Meters on which the user selects a linear scale must be calibrated at no less than two !

points on each scale. The points should be at approximately 1/3 and 2/3 of full scale. !

b. - Meters that have a multi decade logarithmic scale must be calibrated at no less than one
point on each decade and no less than two points on one of the decades. Those points
should be at approximately 1/3 and 2/3 of the decade.

c. Meters that have an automatically ranging digital display device for indicating rates
must be calibrated at no less than one point on each decade and no less than two points i

on one of the decades. Those points should be at approximately 1/3 and 2/3 of the
decade. *

9. Readings above 1,000 mR/hr need not be calibrated. However, such scales should be ,

checked for operation and approximately correct response-.
10. At the time of calibration, the apparent exposure rate from a built-in or owner-supplied

~

;

check source must be determined and recorded.
l 1. The report of a survey meter calibration should indicate the procedure used and the data ;

obtained. The record of the calibration will include:
a. The owner or user of the instrument; '

b. A description of the instrument that includes manufacturer, model number, serial ;

number, and type of detector;
c. A description of the calibration source, including exposure rate at a specified distance

'

on a specified date, and the calibration procedure;
d. For each calibration point, the calculated exposure rate, the indicated exposure rate, the

deduced calibration factor (calculated exposure rate divided by the indicated exposure ;
rate), and the scale selected on the instrument;

'

c. The reading indicated with the instrument in the " battery check" mode (if available on
the instrument);

f. The angle between the radiation Hux field and the long axis or long dimension of the _[
detector (for external cylindrical GM or ionization-type detectors, this will usually bc ;

" parallel" or " perpendicular" indicating photons traveling either parallel or :
perpendicular to the central axis of the detector; for instruments with internal detectors,
this should be the angle between the flux direction and a speciDed dimension of the j
instrument;

g. For detectors with removable shiciding or build-up cap, an indication of whether the
'

shic!d or cap was in place during the calibration;
h. The apparent exposure rate from the check source: 1

!i, the name of the person who performed the calibration and the date on which the
'

calibration was performed.
12. The following information will be attached to the instrument as a calibration sticker or

,

tag:
a. The source used to calibrate the instrument; -
b. The proper denection in the battery check mode (unless this is clearly indicated on the .;

instrument);

i

3/4N7
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c. For each scale or decade, one of the following:
(1). The average correction factor
(2). A graph or graphs from which the correction factor for each scale or decade may
be deduced, or
(3). An indication that the scale was checked for function but not calibrated, or an
indication that the scale was inoperative.

d. The angle between the radiation flux and the detector during calibration;
e. The apparent exposure rate from the check source.

Note: One word reminders or symbols that are explained on the Survey Meter Calibration
Report may be used on the calibration sticker or tag. Cayman Chemical Company may have its
survey meters calibrated by a reputable vendor which can perform calibrations to the above
standard.

i

- 9.3. Dose Calibrator Calibration
N/A

:

9.4 Personnel Monitor Program

Cayman Chemical Company Policy - External Personal Monitoring

1. Every individual who is occupationally exposed to external ionizing radiation in a manner
which is likely to result in a radiation dose in excess of ten percent of any applicable limit
will be required to wear an individual radiation monitor (e.g., film badge or
thermoluminescent (TLD) dosimeter). In addition, any authorized user that is required to

3

use greater than or equal to 1 mci of "P in one week will be required to use whole body
monitor as well as ring monitor and observe the following procedures:

the use of low density shiciding (e.g. Plexigles) in order to keep Bremsstrahlunga.
4 radiation at a minimum.

b. a mandatory radiation survey and wipe test for radioactive contamination after each use.
a dry run prior to the performance of unfamiliar procedures in order to precludec.
unexpected complications. In addition, it is recommended that the radiation safety
officer be present during new procedures, and

d. the use of eye protection during the entire procedure.
2. Individuals who handle radioactive material will be issued a TLD ring monitor if the dose

to the fingers is likely to exceed ten percent c.T the applicable limit.
3. The RSO will promptly review all exposure reports to look for workers whose exposure is

unexpectedly high or low, and to ensure that exposures are as low as reasonably achievable
(ALARA). This review does not apply to backup monitor records, for example, pocket,

ionization chambers when the monitor of record is a film or TLD dosimeter.
4. External dosimeters will be processed by a contractor which meets the National Voluntay

Laboratory Accreditation Program (NVLAP) standard for radiation dosimetry.

References
' Code of Federal Regulations, Title 10, Part 20, Paragraph 20.1201, Occupational dosc limits

for adults.
2 Code of Federal Regulations Title 10, Part 20, Paragraph 20.1502, Conditions requiring

individual monitoring of external and intemal occupational dose,

3/4/97
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9.5 Imaging Equipment
N/A

9.6 Other Equipment and Facilities

Criteria for Facilities and Equipment for Radiation Research Laboratories, Cayman
Chemical Company

General Criteria

Approval or disapproval by the NRC of proposed use of radioactive material will depend on
,

adequate facilities and equipment to be provided by the user to insure ALARA exposures and
,

compliance with regulatory requirements.

Each laboratory will be evaluated case-by-case. Acceptable criteria for facilities and equipment
will depend on the categories oflaboratory described.~

Imw Level Tracer Laboratories (less than 100 mCl)
.

1. Benches, sinks, walls, and floors. Provide benches, sinks, walls, and floors with smooth,
nonporous, and easily decontaminated surfaces.

2. Absorbent Bench Paper.
Provide absorbent, plastic-backed (or equivalent), and easily discarded bench paper on the
bench sunace for catching and disposing small amounts of contamination from drips or
spills from laboratory apparatus and glassware.

3. Laboratory Coats and Gloves
Provide protective laboratory coats aid rubber or disposable plastic gloves to avoid direct
contact with radioactive materials.

4. Radioactive Waste Containers
Provide specially labeled containers for laboratory radioactive wastes. These containers 1

may be shielded as necessary, placed near the waste-generating area and distant from the ;

area frequently occupied by personnel.
5. Sinks for Radioactive Washing or Effluents

a. Designate special sinks to receive any small amounts of radioactive washings or
effluents. |

b. Keep records of estimated amount of radioactive disposal in these sinks to ensure I
compliance. The disposal limit of each radioactive isotope used in each laboratory will
be determined by the RSO in accordance with NRC regulation Section 20.303 of 10
CFR Part 20. These sinks should be connected to the main pipes. They should not be
connected to open channels or devices resulting in the accumulation of radioactivity.

6. Sharp Corners, Cracks or Pores
Design laboratories with a minimum of sharp corners, cracks, or porous surfaces
where radioactive material can lodge. !

7. Plumbing, Traps, and Ductwork |
'

Design plumbing, traps, and ductwork to avoid radioactive contamination build-up that
can create sources of external radiation exposure cross-contaminate drinking water or
air-supply lines.

8. Ventilation
a. Provide adequate ventilation for processing of radioactive materials that may lead to ,

airborne contamination by volatili/ation, dispersion of dust, spraying or splattering. |

3/4/97
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b. Airflow should be at least 100 ft. per minute.
c. Provisions should be made for shutting down the ventilation system in the event of

accidents to contain radioactivity.
9. Separate Room for Coats and Belongings

Provide separate rooms for coats and personal belongings to avoid contamination.
10. Lighting

Provide adequate lighting for laboratory areas to avoid spills and other accidents
resulting in contamination build-up.

'

Facilities For Use of Alpha Emitters

liigh quality factor of alpha particles may require some special provisions for use of alpha
emitters.

1. Glove Box
Provide a glove box as may be required and shielded as necessary, to contain alpha
emitters.

2. Leaded Gloves
Provide leaded gloves as may be required to prevent from radiation exposure.

3. Shielding<

Provide bench-top lead shields as may be vcessary ta be determined by the RSO.
4. Remote liandling Equipment

'

,

Provide tongs, forceps, or other remote handling equipment. j

High level Heta-Gamma Laboratories (equal to or greater than 100 mci);.

in addition to the minimum criteria required for low-level tracer laboratories, the minimum
criteria for high-level beta-gamma laboratory in possession of at least 100 mci of radioactive
materials include the following requirements: ;

1. Drip Tray
Pmvide suitable drip trays that can be easily cleaned for handling radioactive materials
where spills may occur. These drip trays may be covered with absorbent plastic-
backed (or equivalent) material to soak up minor spills.

2. Lead shields
.

Provide bench-top lead shields for low energy gamma emitters or high-level
radioactivity. Lead sheets with adequate thickness may be used. Protective viewing

,
windows with adequate thickness may be used. Protective viewing windows with

'

adequate leaded glass in combination with the lead shielding should be provided as
necessary.

3. Remote 11andling Equipment
Provide as necessary, tongs, forceps, or other remote handling equipment.

4. Leaded Gloves
Provide leaded gloves as necessary.

5. Laboratory Shoe Covers
' Provide special disposable shoe covers if floors are likely to be contaminated.

3/4/97
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Radiolodine Use'

In order toyrevent thyroid uptake by the personnel, special safety measures are required for
8handling I. In addition to the minimum criteria required for low-level tracer laboratories and

those required for high-level beta-gamma laboratories, the following criteria will be satisfied:

1. Ventilation and Fume Hoods
a. Provide adequate ventilation so that handling of radiciodine is limited to the area

with airflow of at least 100 ft/ min. Fume hoods may be required unless ventilation
is adequate.

b. Provide adequate filtration of both intake air and exhaust air to avoid increasing
environmental exposures as necessary.

c. Fume hoods, if required, should be designed to avoid eddy currents that would
disperse radioactive materials outside the hood area.

,

d. If appreciable levels of activity is used, as determined by the RSO, the hood should
have its own exhaust system to avoid transmission of airborne contamination to
other laboratories. .

2. Radioactive Waste Storage
Provide radioactive waste containers which may be effectively enclosed to prevent ,.

airborne contamination of radioiodine.

10. Radiation Safety Program )
'

.

10.1 Radiation Safety Officer
"

Cayman Chemical Company - Radiation Safety llylaws I

,

Policy
Radioactive material will be used safely, in accordance with NRC and State of Michigan
regulations, and in accordance with our NRC license and MDPil registration. To achieve this
objective, the following procedures are established.

1
Procedures

1. The Radiation Safety Officer (RSO) will be appointed by Dr. Kirk Maxey, President, Cayman
Chemical Company.

2. Application to the RSO to use radiation and radioactive material should be made in writing by
the proposed user. The application should include the radionuclide identity, radionuclide
chemical and physical form, the activity which will be possessed and the maximum activity,

which will be used per procedure, and a safety evaluation of the proposed activity. The safety
evaluation should address the adequacy of the training and experience of the proposed users,
the adequacy of facilities and equipment, the administrative controls to be instituted to ensure
s ifety, foreseeable reasonable accident scenarios. and procedures to be followed in the event of
a l accident.

3. 'Ibc following safe laboratory procedures should be observed by all users of radioactive
materials:
a. Wear laboratory coats or other protective clothing at all times in area where licensed

raaterials are used.

3/4/97
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b. Wear disposable gloves at all times while handling licensed materials.
c. For P-32, either after each procedure or before leaving the area, monitor your hands for

contamination in low-background area.
d. Do not eat, drink, smoke, or apply cosmetics in any area where licensed material is stored

or used.
c. Do not store food, drink, or personal effects in areas where licensed material is stored or

used.
f. Wear personal monitoring devices (if required by RSO) at all times while in areas where

licensed materials are used and stored.
g. Dispose radioactive waste only in designated, labeled, and properly shielded receptacles.
h. Never pipette by mouth,
i. Confme radioactive solutions in clearly labeled containers.
j. Secure all licensed material when not under the constant surveillance and immediate control

of the authorized users.
4. The RSO is responsible for the safety of all radioactive materials at Cayman Chemical

Company, whether regulated by NRC or the State of Michigan. The RSO is responsible for:
a. providing general surveillance over all activities using radiation or radioactive material, and

acting as tbc executive of Cayman Chemical's policies.
b. formulating policies which result in occupational exposure, public exposure, and releases

of radioactive material to the environment which are as low as reasonably achievable

(ALARA).
c. directing authorized users to conduct a safety analysis of operations before operations are

started and at any time after operations are approved. j
d. reviewing and approving / disapproving operations involving the use of radiation based upon I

the risks and benefits of the proposed operation, the adequacy and conclusiveness of the
safety analysis provided by the project supervisor, the adequacy of facilities and equipment,
the training and experience of project personnel, the operating and emergency procedures,
and the adequacy of engineered and administrative controls, and the ALARA principle,

e. discontinuing operations not meeting safety standards.
f. ensuring that operations are conducted in accordance with applicable state and federal laws i

and regulations and our license and registrations.
g. reviewing annually, the policies and procedures of the radiation safety program, and the |

adequacy of their implementation. I

h. posting signs and notices, and keeping safety records.

References

ICode of Federal Regulations, Title 10, Part 33, Paragraph 33.14 Requirementsfor issucmce of a
Type B license of broad scope.

3/4/97
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10.2 ALARA Program
.

Cayman Chemical Company Policy - ALARA Program
4

Cayman Chemical Company is committed that individual and collective occupational radiation
doses, radiation doses to members of the public, and releases of radioactive materials to the
environment, be maintained as low as reasonably achievable (ALARA).

Procedures

To meet the policy stated above, the following procedures are adopted.

1. Occupational radiation doses, both collective and individual, releases of radioactive materials to
the environment, and doses and potential doses to members of the public (e.g., radiation levels
in unrestricted areas), and records of surveys will be reviewed quarterly by the RSO.

2. The ALARA principle will be one of the considerations in reviewing and approving operating
procedures submitted to the RSO by authorized users and proposed authorized users.

3. Modifications to operating and maintenance procedures will be made if they reduce radiation
exposures unless, in our opinion, the cost is unjustified. A record of modifications which have
been made to meet the ALARA principle and modifications which have been considered but
which have not been made due to cost will be kept by the RSO.

4. The RSO will annually review the radiation safety program. One element of this review will
be to examine radiation safety programs, policies, procedures, and user operating procedures
from the ALARA standpoint.

,

5. Occupational radiation exposures will be reviewed regularly by the RSO, to evaluate whether l

exposures are consistent with ALARA. A record of this evaluation will be made.
Investigational levels are established as follows: Investigational Level I,10 percent of any
applicable limit; Investigational Level II,30 percent of any applicable limit. To permit a
quarterly ALARA review, annual limits will be prorated to a quarterly basis. This scheme
produces the following table:

Investigational Levels (mR/ quarter)
Level i Level 11

Total Effective Dose Equivalent (TEDE) 125 375
Lens of eye 375 1125

Shallow dose equivalent to skin or 1250 3750
extremity (SDE)

Table 1. Investigationallevels.

a. Except when deemed appropriate by the RSO. no further action will be taken in cases
where an individual's quarterly dose is less than Investigational Level I as given in Table 1.

b. In cases where an individual's quarterly dose is greater than or equal to Investigational
Level I but less than Investigational Level II, the RSO will review the circumstances and
report the results of the review following the quarter when the dose was recorded. No
action related specifically to the exposure is necessary unless deemed appropriate by the
RSO. The RSO will review each such dose in comparison with those of others
performing similar tasks as an index of the ALARA program quality and will record the
review.
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c. In cases where an individual's quarterly dose is equal to, or greater than, Investigational !
Level II, the RSO will investigate the circumstances and causes in a timely manner and, if |

warranted, will take corrective action. A report of the investigation, any actions taken, and ,

Ia copy of the individual's Form NRC5 or its equivalent will be recorded by the RSO
following completion of the investigation.

d. In a case where a worker's dose needs to exceed an existing investigational level, a new,
higher, investigational level may be established for that individual on the basis that it is i

consistent with good ALARA practice. Justification for the new investigational level will
be documented. The RSO will review the justification and must approve or disapprove of
all revisions of investigational levels.

6. Records of radiation surveys in restricted and unrestricted areas will be reviewed quarterly by
the RSO to monitor that radiation fields and contamination levels meet standards and are
ALARA.

7. The RSO will ensure that authorized users, workers, and ancillary personnel who may be
exposed to radiation will be instructed in the ALARA philosophy. These individuals will be
informed that management and the RSO are committed to implementing the ALARA concept.

8. Radiation workers will be given opportunities to participate in formulating the procedures that
they will be required to follow. The AL. ARA concept will be an element of these procedures.
The RSO will establish a method whereby workers may make suggestions on improving
health physics practices in operating procedures.

9. The RSO willinvestigate all known instances of deviations from good ALARA practices and,
if possible, determine the causes. When the cause is known, the RSO will implement program
changes to maintain doses AL. ARA.

10. Authorized users will consult the RSO during the project planning phase to ensure that
procedures are developed that will maintain doses ALARA. :

11. The ALARA principle, and its relatic,nship to work practices and work conditions, will be an j
clement of the training program which will be routinely provided to radiation workers.
Workers will be instructed in the recourse available if they feel that ALARA is not being
promoted on the job.

Responsthility

1. Development of policies and procedures to meet the ALARA goal is the responsibility of the
RSO.

2. Implementation of ALARA policies as they relate to authorized users is the responsibility of
,

the authorized users and the RSO, who wiU assert authority to maintain practices consistent !

with ALARA.

References

ICode of Federal Regulations, Title 10, Part 20, Paragraphs 20.1101(b), and 20.1101(c) Radiation
Protection Programs.
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Management Commitment

We, the management of Cayman Chemical Company, are committed to the program described
herein for keeping individual and collective doses as low as is reasonably achievable (ALARA).
In accord with this commitment, we hereby describe an administrative organization for radiation
safety and will develop the necessary written policy, procedures, and instructions to foster the
ALARA concept within our company.

I hereby cenify that this institution has implemented the ALARA Program set forth above.

% - 3-e 97
~

/ / (date)

Kirk Maxey , D
Pr,e dent, aym Chemical Company

} 'm ~ O h h4|$)
*

(date)

Krishna Rao Maddipati, Ph.D.
Radiation Safety Officer
Cayman Chemical Company

10.3 Leak Test |

'

Cayman Chemical Company - Leak Tests of Scaled Sources

Cayman Chemical Company is not requesting at this time to possess any sealed sources. If we'

wish to possess scaled sources, a procedure for leak testing them will be submitted with the
application to possess such sources.

10.4 Safe Use of Radionharmaceuticals
N/A

10.5 Snill Procedures
~

i,

Cayman Chemical Company - Spill Procedures

1. Estimate the activity spilled. Initiate a major or minor spill procedure based upon the activity
spilled.

Radionuclide mci
11-3 1(X)

C-14 20
P-32 2

1125 1

Table 1. Spills greater than the tabulated activity are major spills. Spills less than the tabulated
activity are minor spills.

3/4/97
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For major spills of liquids or solids.

1. Clear the area. Notify all persons not involved in the spill, and who will not be needed, to
leave the room.

2. If you are contaminated or injured, call for help. If you are contaminated enlist a colleague
to attend to steps 3 -5 below. Ifinjured, take care of your own medical needs first. Use the
available safety equipment such as the eyewash. Discard contaminated clothing and use an
emergency shower if necessary. Skin contamination is most effectively removed by washing
gently (so as not to break the skin) with mild soap and lukewarm water. Later, use a diluted
radioactive decontaminant such as Isoclean to remove the final traces of radioactivity. If
radioactivity remains, some can be removed by covering the skin with pistic to induce
perspiration and subsecuently washing away the perspiration.

3. Prevent the spread. Cover the spill with absorbent paper. Pay particular attention to the
possibility of radioactive powders becoming airbome (in this case, use damp paper. Do not
attempt to clean up the spill now. If clothes or shoes are contaminated, leave them in the
contaminated area. Limit the movement of personnel so that the contamination is not spread.
If possible, and if the radiation level is low (e.g., pure beta emitters), mark the area of the spill
with a marker or tape.

4. Shield the source if possible. This should be done only ifit can be done without spreading1

contamination and there is no significant increase in radiation exposure (i.e., radiation level is
low [ pure beta emitter] and you are not contaminated). I

5. Secure the area. Lock the room or enlist the assistance of a colleague to prevent access by
others.

6. Notify the RSO immediately. The RSO will supervise spill cleanup and will prepare a report |
of the incident. j

For minor spills of liquids or solids.

1. Notify. Notify persons in the area that a spill has occurred.
2. Prevent the spread. Prevent the spread by covering the spill with absorbent paper. If a i

'

powder was spilled, use damp paper to prevent the powder from becoming airborne.,

3. Clean up. Clean up the spill using disposable gloves and absorbent paper (e.g., paper towels).
Wipe from the outside of the contaminated area towards the center; wiping in a circular motion
tends to spread contamination. Carefully fold the paper with the clean side out and place in a
plastic bag for transfer to a radioactive waste container. Use a dilute soap or decontaminating
solution such as Isoclean for the final stages of the cleanup. Change gloves often, placing
contaminated gloves in the trash bag.

4. Survey. Survey the spill area with an appropriate low-range radiation detector. A GM counter
is appropriate for P-32, P-33, and 1-125. For 11-3 and C-14, wipe tests counted on the liquid
scintillation counter will be necessary. Check hands, clothing. and shoes for contamination.

5. Report the incident to the RSO. The RSO will follow up on the successful cleanup ,
spill and will complete a report giving the details of the spill.
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10.6 Orderine and Receivine

Cayman Chemical Company Policy - Ordering

1. The Radiation Safety Officer (RSO) or a designee must authorize each order for radioactive
material before the order is placed with a supplier. Purchasing will not proceed with an order

g for radioactive materials unless it is also signed by the RSO.
2. Prior to authorizing a purchase of radioactive materials, the RSO will ensure that the'

acquisition of the material is consistent with the possession limits, chemical form, and physical
form authorized by our license. The RSO will also ensure that the material will be used by an
individual named in the license and for the purposes authorized.

3 The RSO will establish and maintain a record keeping system which will
identify the isotope, activity, chemical and physical form, supplier, and the authorized user.
The RSO will also provide a method of ensuring that the ordered material was,in fact, ordered ;

through proper channels.
4. No radioactive materials may be brought to the Cayman site without the express approval and

prior knowledge of the RSO.
5. The RSO will inform and train Receiving and Security personnel as to where and how to

deliver received packages of radioactive materials during normal working hours and off-hours.
6. If deliveries are to be made during off-hours, the RSO will inform carriers of where to make |

deliveries.; i

l
|

Cayman Chemical Company Policy - Receipt of Radioactive Packages

1. Instructions to Receiving Personnel:

a. Receiving or Security personnel on duty may accept delivery of packages containing,

radioactive material from any carrier. Radioactive packages which contain substantial
quantities of radioactive material can be recognized by the DOT Radioactive White I,4

'

Yellow II, or Yellow Ill label. Some packages contain small enough quantities of
radioactive material so that they do not need to be labeled with the White 1, Yellow II, or.

Yellow 111 label. These packages may be identified by the shipping papers or invoice.
b. Packages containing radioactive material should be visually inspected for any sign of !1

damage (such as leaking, crushed, torn, wet). If the package shows signs of damage, )
i immediately notify the Radiation Safety Officer (RSO) or any of the authorized users listed '

below. If no one could be contacted immediately. vr it on the bench in room 128. Use*

the following handling techniques: ;

1. Wear protective clothing, safety eye glasst c J two layers of gloves. 1

2. If the package is leaking. transfer immediately to a water proof plastic tub or tray.
3. Transfer the damaged package by hand by holding on the undamged areas of the

package to room 12B. If the package is a Yellow 11 or a Yellow 111 package, do not ,

'

carry by hand. Transport it using a cart.
4. Remove the outer gloves and leave them immediately adjacent to the package for later

survey of radioactivity. |
S. Remove the inner gloves and dispose them in non-radioactive waste container

'

If the package appears undamaged, deliver it to the refrigerator of room 12B or the
freezer of room 12A. Make sure the room is locked when you leave. Notify the
authorized user that a radioactive package has arrived. If the authorized user is unavailable, |

notify the RSO. If the package is received after normal working hours, leave a message or

:
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the invoice for the authorized user designated on the packing slip so that the package will be
sure to be checked at the start of the next working day.

If the package is a Yellow II or a Yellow III package, do not handle it for a prolonged
period. 'liansport it using a cart.

If Receiving or Security personnel have any questions on how to follow this policy,
contact the RSO.

Persons to contact for an emergency off hours:

Radiation Safety Officer Krishna Rao Maddipati Ph.D. 313-434-5595
Authorized user Jeff Johnson Ph.D. 313-483-2797
Authorized user Jim MacDonald 313-971-4170
Authorized user Gong Chen 313-668-6660

10.7 Dpening Packages

Cayman Chemical Policy

Receipts of packages containing radioactive materials bearing a DOT Radioactive White I,
Yellow II, or Yellow III label, or packages which are wet, crushed, or damaged, will be

2monitored as required by federal regulations.' Maximum radiation levels and
3contamination levels are specified by federal regulations,,

it is the policy of Cayman Chemical Co. to monitor all incoming packages of radioactive
materials.
Monitoring will consist of exposure rate measurements and wipe test surveys of the inner
and outer shipping container.<

Materials
Liquid scintillation counter (LSC) or well counter
Geiger-Mueller (GM) Counter
Ionization chamber survey meter or GM counter calibrated in mR/hr
Filter disks or alcohol pads for wipe tests
Forceps or tongs
Protective gloves

Procedure

1. For packages in apparently good condition, the Receiving personnel will, upon receipt,
deliver packages which contain radioactive material to room 12A or room 128. These
packages will be delivered unopened. If a package appears damaged, crushed, or wet, i

Receiving personnel will deliver the package to a designated k) cation in room 12B
using techniques specified by the Radiation Safety Officer (RSO). In the case of an i
apparently damaged package, Receiving will immediately notify the RSO. If a package l

cannot be delivered promptly, Receiving will notify the RSO. j
2. The monitoring of WillTE 1, YELLOW II, and YELLOW 111 packages must be done |

within three hours of receipt or,if the package is not received during working hours,

i
3/4/97 !
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within three hours of the start of the next working day. All packages should be |
| monitored (surveyed) promptly after receipt.
; 3. Surveys will be performed by qualified personnel designated by the RSO. Before
: making a survey, make sure that the survey instrument has been checked that day with

the appropriate check source and is functioning properly. Detailed procedures are as>

i follows:
a. Turn on the survey meter (s) and allow to stabilize. Record the background reading..

'

With this reading and all others, the actual numerical value must be recorded, not
2 "same as background" or "less than ..."

b. Wear gloves when surveying packages,
c. Visually inspect the package for any sign of damage (e.g., wet, torn, crushed). If

! damage is noted, stop. Notify the RSO.
d. Measure the exposure rate at three feet from the package and record. Verify that the >

exposure rate at three feet is equal to, or less than the transportation index on the
package. If the exposure rate at three feet is greater than the transport index, or ifit

;

is greater than 10 mR/hr, stop. Follow the notification procedure in paragraph 4.
'

i e. Measure the exposure rate at the surface of the package and record. If the exposure

i rate at the package surface is greater than 200 mR/hr, stop. Follow the notification
' procedure in paragraph 4.

'

I f. Open the package and check the inner container for breakage, wetness, or

| discolorization which could indicate leakage.
: g. Wipe test a 100 square cm area of both the external surface of the shipping i

: container and the external surface of the lead shield of the inner container. If there
! is no lead shield, wipe test the inner container.

.

i

h. Assay the wipe tests using an appropriate, calibrated counter. For pure beta
,

emitters, a liquid scintillation counter is appropriate. For photon emitters, a sodium
iodide well counter or liquid scintillation counter may be used. Assay a;''
background (blank) specimen also. Calculate the disintegrations per minute as
follows. |

| dpm= gross cpm- background cpm
.

l-

efficiency 1
'

: |

i. Record the data in the radioactive shipment receiving log.
: j. If the activity on the wipe of the outer shipping box exceeds 2200 dpm, follow the

notiGcation procedure in paragraph 4. If the activity on the wipe of the inner.

container exceeds 2200 dpm, notify the RSO.'

k. With the source container removed monitor the packaging materials with the i

appropriate detector. For pure beta emitters, a GM counter must be used. If the l

packaging materials show any radioactivity, handle them as radioactive waste. If
the packaging material is not contaminated, obliterate labels indicating radioactivity,
remove the packing slip or invoice if needed, and discard the remainder as ordinary
trash. |

4. Notifications. If any of the measurements of exposure rate or of removable
contamination exceed the specified limits, notify: '
a. the Radiation Safety Officer

i b. NRC Region 111 office. The NRC must be notified by telephone (NRC Region
Ill's phone number is 630-829 05ng).-

1 c. the Gnal delivering carrier.

!
,

>
<

l
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References

1U.S. CFR Title 10 Part 20, Paragraph 20.1906, Proceduresfor receiving and
opening packages. |

2U.S. CFR Title 10 Part 71, Paragraph 71.47, External radiation standardsfor all
packages.

3U.S. CFR Title 10 Part 71, Paragraph 71.87, Routine ' determinations. !

10.8 Unit Dosage Records
N/A4

10.9 Multidose Vial Records
N/A<

10.10 Molybdenum Conwntration Records
N/A i

10.12 Area Survey Procedures '

Cayman Chemical Company Policy - Area Surveys

Arcr. surveys will performed in all laboratory areas where radioactive materials are stored,
handled or used, areas where a spill has occurred, areas where leaking radioactive containers are
known to have been present (e.g., Shipping if a package has leaked), the radioactive waste storage
area, and other areas designated by the Radiation Safety Officer.

The quantities of radioactive material licensed for possession by Cayman do not emit
significant photon radiation. Consequently, area survey efforts will be done by wipe test and will ;

ibe directed towards discovering contamination incidental to laboratory experiments and
unsuspected spills or leakages.

Procedures

1. Wipe tests will be performed routinely for all areas which reasonably could be contaminated <

with radioactive material. This includes the survey of(frequency indicated in parentheses):
radioactive material storage (weekly) and use areas (after each use), waste containers (vveckly),
and the long term radioactive waste storage area (monthly). In addition to wipe tests, ambient &
dose rate surveys will also be conducted at the same frequency as described above.

2. When an experiment is in progress, the experimental area will be posted with the " Caution -
Radioactive Materials" sign. Such areas will be treated as radioactive by the staff, and will not
be considered non-radioactive until proven to be uncontaminated by wipe tests. Wipe tests will
be performed promptly upon completion of the experiment. In addition to the wipe survey of !

'

the area, the ambient dose rate surveys during the experiment as well as the survey of hands ,_

and feet at the conclusion of the experiment will be conducted for the use of P. |
32

3. The wipe test procedure should be sufficiently sensitive to detect the presence of 2000
2 2dpm/100 cm of removable contamination (200 dpm/100 cm for isotopes ofiodine). ;

~

Equipment used to assay the radioactivity on wipe samples shall be calibrated, using standards 1

traceable to the National Institute of Standards and Technology (NIST), in such a way that the ;

dpm of wipe test samples can be calculated from the measured cpm.

3/4/97 )
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4. The RSO shall be immediately notified if the results of wipe tests are unexpectedly high or
exceed action levels.

5. Areas found to exceed the action levels (Table 1.) will be decontaminated to levels below those
specified in Table 1. before return to service. If an area cannot be decontaminated to levels less
than those specified in Table 1. the RSO will take further steps to remove the radioactive
material and/or to restrict use of the area.,

2Action Levels in dpm/100 cm
P-32, P-33,1-125 H-3, C-14, S-35, Fe-55

Unrestricted areas, personal 200 2,000
clothing
Restricted areas, protective 2,000 20,000
clothing used only in
restricted areas, skin

Table 1. Action levels for radioactive surface contamination.

Records i

1. Records of contamination surveys must include:
a. the date, areas surveyed, and the equipment used
b. the name or initials of the person making the survey
c. a drawing of the surveyed areas with a notation of the action levels given ia Table 1

2d. measured contamination levels in dpm/100 cm l
e, procedures taken for those areas where excessive contamination was discovered and i

:,,ilow up actions taken.
2. Ambient dose rate survey records must include:

'

a. the date, location of survey, and the meter used
b. results in mR/hr
c. name and initials of the person conducted the survey
d. actions taken to reduce the levels if necessary

3. The RSO will review the records at least monthly and also promptly in those cases where,

action levels have been exceeded. ;

!;.
10.13 Air Concentration Control

N/A

10.14 B.adiopharmaceutical Therapy
N/A

10.15 Itnolant Therapy
N/A

10.16 Other Safety Procedures i

N/A |

!
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11. Waste Management

11.1 Waste Disposal

Cayman Chemical Company Policy - Radioactive Waste Disposal

Radioactive waste will be disposed of by decay-in-storage (DIS), release to the sanitary
sewer, evaporative release to the atmosphere, or by transfer to an authorized recipient.

When determining a waste disposal method, the entire impact on the environment and the
company's resources will be considered. Factors such as occupational and public radiation
exposure, other hazards (e.g., pathogens) of the waste, as well as expense, will be considered.

Procedures - General

1. Prior to disposal of radioactive material which has become non-radioactive due to decay-in-
storage (DIS), or non-radioactive packaging materials which bear radioactive markings or
logo, all labels indicating radioactive material and the radiation logo must be removed or

,

defaced prior to disposal."

2. Non-radioactive waste such as leftover reagents, boxes, non-radioactive gloves, should not be
mixed with radioactive waste. The RSO will occasionally monitor all waste-generating
procedures to ensure that radioactive waste is not generated unnecessarily.

3. The RSO will review all new procedures to ensure that waste generated is a minimum and that
generation and handling procedures are consistent with established good practices. .

4. Every effort will be made to avoid generating waste which is both radioactive and also I
hazardous waste under EPA's RCRA regulations. Such waste (" mixed waste") poses
especially-difficult disposal problems.

5. NP.C exemptions for disposal to the atmosphere or the sanitary sewer only exempt the
i radioactivity. No exemption in the NRC rules relieves the waste disposer from complying

with other waste regulations, such as EPA regulations which govern hazardous waste.

Procedures - Disposal by evaporative release

|1. Liquids and gases may be disposed of by evaporative release.110 wever, most of the materials
used by Cayman are not volatile; for such materials evaporative release is not an option.

2. The RSO will ensure that disposal to the atmosphere is done in accordance with applicable
regulations.' Limits on permissible air concentrations apply at the boundary of the restricted
arCa.

3. A record of releases to the atmosphere must be made which includes the date, radionuclide,
estimated activity that was released (in mci or pCi), the estimated concentration, and the vent
site from which the material was released.

Procedures - Disposal to the sanitary sewer

1. Material released to the sewer must be readily soluble or dispersible biological material. There
arc daily, monthly, and annual limits.

2. The RSO will ensure that disposal to the sewer is be done in accordance svith specific NRC
exemptions."

3/4/97
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3. A record of releases to the sanitary sewer must be made which includes the date, the
radionuclides, the estimated activities that were released (in Ci or mci), and the sink at which
the material was released.

Procedures - Liquid scintillation waste

1. Liquid scintillation waste may be disposed of as ifit were not radioactive ifit contaias only H-
3 or C-14 and the activity concentration is 0.05 microcurie or less per gram ofliquid
scintillation medium.' Other waste laws (e.g., RCRA) still apply. This exemption, joes not
apply to radionuclides other than 11-3 and C-14.

Procedures - Decay in storage (DIS)

1. Radionuclides of halflife less than 90 days may be disposed of by DIS. This includes P-32
and 1-125.

2. Since the waste must eventually be surveyed with no shielding, no shielding material may be
placed in a waste container..

3. When an waste container (e.g., plastic bag) is full, seal it and tag it with the nature of the
contents, the longest-lived radionuclide present, the date, and the initials of the person sealing

i the container. Transfer this container to the dis area.
'

4. Retain the material in a restricted area for ten halflives of the longest radionuclide present in the
! container. I

; 5. Prior to disposal as ordinary nonradioactive trash: |
Check the radiation survey meter for proper operation.'

a.
,

b. Monitor the waste containers in a low radiation (less than 0.05 mR/hr) areas. j

c. Monitor all surfaces of each individual container, using the most sensitive scale on the i

meter. |
d. Discard to the ordinary trash only those containers for which the radiation level is j

indistinguishable from background. Record the date the container was disposed of, the 1

type of waste, the disposal date, and the initials of the person performing the monitoring-

and disposal. Make sure that no radiation labels are visible.
Containers, for which the radiation survey is above background, must be returned fore.

further DIS or disposed of by transfer to authorized recipient (burial).'

Procedures Disposal by transfer to authorized recipient

1. Dry solid waste which contains radionuclides with halflives too long for DIS must be
disposed of by transferring the waste to an authorized radioactive waste contractor who will
arrange for the waste to be buried at a licensed low-level radioactive waste disposal site.

; 2. Before generating waste, obtain the restrictions on waste form from the burial site operator.
3. Waste for burial must contain absolutely no loose liquids. Loose liquids must be completely

absorbed by proper absorbent.
4. For disposal follow the instructions provided by the burial site operator and the waste disposal

contractor.

!
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References

ICode of Federal Regulations, Title 10, Part 20, Appendix B, Table 2, Column 1.
2 Code of Federal Regulations, Title 10, Part 20, Paragraph 20.2003, Disposal by release into

sanitary sewerage.
3 Code of Federal Regulations, Title 10, Part 20, Paragraph 20.2005, Disposal ofspecific wastes.

I1.2 Other Waste Disposal
N/A

l
I

|

P

3/4/97
..

9

y p -, ,-,w- - -.- , - w w a ,-> --w n --r



_. _. _ .

O O,
' 23

ATT 7.2.1

Cayman Chemical Company
Radiation Authorized User Form

Name: Krishna Rao Maddipati, Ph.D.

Title: Director, Research and Development

Date: September 26,1995

1. Training

Type Location Duration Content
~

On the Job The Pennsylvania State Univ. 12 hr. A,B,C,D
University Park, PA

On the Job Wayne State University 3 hr A,B,C,D

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and instruments I
(C) Mathematics and calculations basic to the use and measurement of radioactivity i

(D) Biological effects of radiation
'

1

I

2. Experience with Radiation (actual use)

mci Type of
119199c used at one time Location Clock hr. use .

311 25 mci The Pennsylvania State Univ. 4 hr. Sodium Borhydride
University Park, PA Reduction of organic

compounds

311 I mci The Pennsylvania State Univ. 8 hr. Enzymatic Reaction
University Park, PA

34C <0.5 mci Wayne State Univ. 48 hr. Enzymatic Reaction
Detroit, M1

311 2 mci Wayne State Univ. 10 hr. Enzymatic labeling
Detroit, MI j

!

|
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ATT 7.2.2

Cayman Chemical Company
Radiation Authorized User Form

Name: James W. MacDonald

Title: Manager, EIA Division
,

Date: September 26,1995

i

1. Training

Type Location Duration Content ,

'

'

Class Colorado St. Univ., Ft. Collins, CO 1 semester B,C
(Immunology. Tech.)

,

Class Colorado St. Univ., Ft. Collins, CO 1 semester B,C
(13iochem. Lab.)

l

Content Code:
(A) Principles and Practices of radiation protection

,

(B) Radioactivity measurements, standardization, and monitoring techniques and instruments I
'

(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) Biological effects of radiation 1

|

1

|

2. Experience with Radiation (actual use)
;

mci Type of I
hutope used at ons_ time 1,ocation Clock hr. use !.

311 0.005 mci Nat'l Jewish llospital, 80 Sample ;

Denver, CO Purification
;

1
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ATT 7.2.3.

Cayman Chemical Company
'

Radiation Authorized User Form

Name: Jeffrey K. Johnson, Ph.D.<

Title: Manager, Biochemistry
a

Date: September 26,1995
i

1. Training

Tyne Location Duration Content

5-credit course Bemidji State Univ. 10 weeks A,B,C,D
Bemidji, MN,

Short course North Dakota State Univ. 4 hr A
Fargo, ND

Content Code:
(A) Principles and Practices of radiation protection
(D) Radioactivity measurements, standardization, and monitoring techniques and instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity

,- (D) Biological effects of radiation

,

;

2. Experience with Radiation (actual use) !

mci Type of'

jIsotone utulat one time Localon Clock hr. use .

14C 0.005 mci North Dakota State Unit 10 hr. Labeling
Fargo, ND experiment

32P 0.02 mci North Dakota State Univ. 2 hr. Nick
Fargo, ND translation

3/4/97
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ATT 7.2.4

Cayman Chemical Company
Radiation Authorized User Form

Name: Jennifer L. Johnson

Title: Biochemistry Research Assistant

Date: September 26,1995

1. Training

Type Location Duration Content

Radiation Therapy University of Toledo 9 weeks B,C,D
Toledo, OH

Radiation Training University of Toledo I week A,B,C
Toledo, OH

Content Code:
(A) Principles and Practices of radiation protection
(B) Radioactivity measurements, standardization, and monitoring techniques and instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) Biological effects of radiation

2. Experience with Radiation (actual use)

mci Type of
Isotope used nt one time Location Clock hr. use .

35S < 0.005 mci University of Toledo 10 hr. in vitro
Toledo,011 translation

3/4/97
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ATT 7.2.5 |

I
Cayman Chemical Company |

Radiation Authorized User Form ;

Name: Gong Chen, Ph.D. )
i
;Title: Manager, Molecular Biology

Date: February 21,1997

1. Training

Type Location Duration Cont (nt

)On the job The Univ. of Glasgow, UK 8h A,B,C,D
4

On thejob The Univ. Strathclyde, UK 8h A,B,C,D j

On the job University College London, UK 4h A,B,C,D i

l

Content Code: i
'

(A) Principles and Practices of radiation protection
(!!) Radioactivity measurements, standardization, and monitoring techniques and instruments
(C) Mathematics and calculations basic to the use and measurement of radioactivity
(D) liiological effects of radiation

2. Experience with Radiation (actual use)

Isotope Used at Location Clock. Type
one time Ilours of use

'll <0.5 mci The Univ. of Glasgow, UK 96 Proliferation assay
Receptor binding

"P 25 pCi The Univ. of Strathclyde, UK 48 DNA labeling j

"P& "S 50 pCi University College London, UK 96 DNA/ primer
labeling

"P 50 pCi St. Barts. Medical College, UK 24 DNA labeling

,

3/4/97 l
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| Radiation Survey Meters, Dosimeter Corporation ;

i Two rugged models for use in the lab or the field with value in life science, industrial, and health care
settings. Both models respond to radiation from 14C, 32 p, 35s,125 ,131I and other isotopes with similar1

2
energies. The probe for both is a 115 x 35 mm end-window Geiger tube with a 6.8cm window and
sensitive to alpha radiation with energies >3 MeV, beta >45 kev, and gamma >6 kev. Its case is
stainless steel and aluminum. Iloth probes can be clipped to the instrument or be deployed at the end of a
30" cable.

Model 3007A comes in a rugged aluminum case to protect against rough handling. It incorporates an :

easy-to-read analog meter with two scales,0-0.5 mIUh and 0-300 cpm; a range selection switch (Off, x1,
Ix10, x100), a battery check, speaker on/off switch, and a scaled splash proof speaker. The meter operates

on two D-cells plus a 9-volt battery for the speaker to avoid battery drain if the instrument is left on.

Model 3100 comes in an equally tough case but features an LCD with both digital and bar graph
displays. On a 0-1 scale the modes include epm, total counts, mIUh, and total mR with x1, x10, x100, l

'

and x1000 ranges. Counting is microprocessor controlled. The unit also features a variable high-voltage
and single-channel analyzer capability. A built-in alann circuit with both red LED and audible alarms
can be set anywhere from 2 to 100% of full scale for threshold monitoring. One 9 Volt battery required
for operation.

,

Ordering information: lleth units come compkte with probe and cable, carrying strap, and
instructions. Operating ten'.perature range: -10 to 50 C. The manufacturer provides a two-year warranty ;

on each meter and a six-tr.onth warranty on the probe (window excepted). '

To Place Your Order i

l

Enter a quantity in the box below, then click the " Update Order" button. That will take you l.

to a shopping basket page where you can edit your order and view the totals.

i
,

03/04/97 10 28 2.:
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UNITEhATES NUCLEAR REGULATORTCOMMISSION-
.

REGIONlli
CONVERSATION RECORD

(X) TetEPHONE (X) OuTGOiNo ( ) INCOMING ( ) CONVERSATION TIME | DATE: 2/5/97

NAME OF PERSON (S) CONTACTED' ORGANIZATION. TELEPHONE NO :

K.R. Maddipati, Ph.D. -

C yman Chemical
313-662-6756

$U6 JECT:

Letter dated May 16,1996 requesting an amendment to Lic. No. 21-24683-01.
Control No. 301324

SUMMARY:

Please submit the following additional information:
1. We discussed possibly lowering the possession limit for P-32 and describing how much will be

in waste storage, how much will be used in experiments, and an estimate of the largest order
you might place at one time. This will allow me to better assess radiation safety risks.

2. We discussed possibly lowing the H-3 possession limit and specifying how much will be a)
used for redistribution b) stored as waste and c) used in experiments. Again, this will allow me
to assess potential safety issues.

3. Confirm that you intend to redistribute C-14 prepackaged units and specifically state that they
will be distributed in accordance with your already existing license procedures that cover 1-125
and H-3 redistribution.

4. Instead of adding another listing on the license for redistribution of H-3 eicosanoids and fatty
acids, you should request an increase in the possession limit in License Condition item 8.B. to
account for the new products. In addition, you should request License Condition Item 7.B be
changed to add " prepackaged units"in addition to the already authorized " prepackaged in vitro
diagnostic kits".

5. Please provide the name, qualifications and training of your new proposed RSO.

6. Please modify your training program described on page 3 and 4 of your letter to include the
topics required by 10 CFR 19.12. You may simply state that these topics will be covered.

7. The May 16,1996, letter makes several references to a Radiation Safety Committee. Please
clarify if you will establish a committee. If you will, describe its members, duties, meeting
frequency, etc. You are not required to have a committee since you are not authorized as a
broad scope license at this time (broad scope licensees can approve their own users and
facilities independent of NRC review). Many licensee elect to have a committee anyway.

8. Regarding Facilities, page 8 of your letter, please note that the Radiation Safety Committee
will not be authorized by the NRC to approve facilities without NRC review and approval. The
criteria submitted is very good and should be followed for all facilities approved by the NRC.

I
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9. In support of your requi for mora than one millicurie of pLphorus-32, (by authorized usnrs
during r: starch) submit sp cial safsty instructions to bn provided to individuals. Your
procedures should include:

the use of low density shielding (e.g., plexiglass) in order to keep Bremsstrahlunga.
radiation at a minimum,i

b. a mandatory radiation survey and wipe test for radioactive contamination after each
use,

the use of finger extremity monitors for procedures that involve one millicurie or more,c.

d. a dry run prior to the performance of unfamiliar procedures in order to preclude
unexpected complications. In addition, it is recommended that the radiation protection
officer be present during new procedures, and

the use of eye protection for procedures that involve 10 millicuries or more.e.

10. . Specify the radiation detection instruments that you have available. Include the type (GM,'

i
scintillation counter, gamma counter, etc.), the type of probe attachment if applicable (pancake
for P-32,1-125, etc.), the types of radiation detected, the range (milliroentgens per hour or'

counts per minute), and the intended use (monitoring, surveying, assaying or measuring).

11. The May 16,1996 letter, states that dosimetry devices will be assigned if it is determined that
'

workers are likely to receive in excess of 10% of the maximum whole body or extremity
exposures. Please describe how you will determine which individuals are likely to exceed 10%
of the regulatory limits. These criteria should consider both routine handling and accidents
which are likely to occur, such as spills. If you wish, you may determine the need for

-

dosimetry based on the radionuclides and quantities handled by the individual (e.g. P-32 use
greater than 1 millicurie including stock vials).

12. Please provide a copy of your laboratory instructions. Typicalinstructions should include:

Wear laboratory coats or other protective clothing at all times in areas where licensedn.>

'

materials are used.
;

! b. Wear disposable gloves at all times while handling licensed materials.

For P-32 and P-33, either after each procedure or before leaving the area, monitor yourc.
hands for contamination in low-background area.

d. Do not eat, drink, smoke or apply cosmetics in any area where licensed material is
stored or used.

Do not store food, drink or personnel effects in areas where licensed material is storede.
!

.

or used.

f. Wear personnel monitoring devices (if required by RSO) at all times while in areas j

where licensed materials are used or stored.
'

2

. . -
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| a. . .

Disposa of rahive waste only in designated, lab and properly shieldedg.-

receptaciss.
:

L h. Never pipette by mouth.
!

l. Confine radioactive solutions in clearly labeled containers.

j. Secure all licensed material when not under the constant surveillance and immediate<

control of the authorized users. ,

;
;

13. In support of your request to dispose of licensed material with half-lives greater than 65 days
by decay-in-storage, submit the information requested in the attached " Guidance to Licensees' .

Regarding Requests to Dispose of Radioactive Waste by Decay-In-Storage (Non-Medical

Waste)".
'

.

- 14. Regarding the Area Survey Procedures, page 21 of the May 21 letter, please modify to :

include, in addition to wipe survey, that ambient dose rate surveys will be conducted for use of [

.

P-33 and P-32. Surveys should be conducted by users of their feet and hands after each use ;

j and of the laboratory use areas at least weekly if less than 1 millicurie is used per experiment.
Stock vial storage (weekly), work stations (day of use), waste containers (weekly), and long

; t
term waste storage areas (monthly) should be surveyed to assure radiation levels are kept to
a minimum. Specify how often each of these areas will be surveyed. The recommended i

: frequencies are included in parentheses. |
t

,

A. Describe the records that will be kept of results. Should be in mr/hr., include date,
location, results, meter used, actions taken to reduce levels if necessary.

I 15. Page 18 of the May 16 letter describes receipt procedures for radioactive packages. The
procedure states that if package arrive and are damaged, the person should use the handiing-

techniques specified by the RSO (Item 1.b.) Please describe those techniques so I may
assess their adequacy.

1

16. Page 20 of the May 16 letter. The telephone number for the NRC should be changed to read ,

630-829-9500 and please note that 10 CFR 20.1906(d) requires you to notify the carrier
should a package be contaminated.

'

:

17. 10 CFR 20.1801 requires that licensed material be secured against unauthorized removal ;

from the place of storage.10 CFR 20.1802 requires that the licensee control and maintain'
1
'

constant surveillance over materials in unrestricted areas that are not in storage. In your

i application, you did not indicate how you will secure licensed material. Describe how you will
,

]
preclude the unauthorized removal of licensed material from the place of storage and in

' unrestricted areas.
.

!4

ACTION REQUIRED'
~ Please respond in writing within 30 days, provide two copies ot vour response and refer to Control

No.301324. ,

-

' NAME OF PERSON DOCUMENTING CONVERSATION SIGNATURE DATE

- Evelyn R. Matson 630-829-9822 2/5/97 ;

j 3 '
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February 28,1996
-

1;

a ,

s

^ |Materials Licensing Section '

U.S. Nuclear Regulatory Commission
Region III
801 Warrenville Road
ilsle,IL 60532 4351

! Dear Birs:

We are submitting two copies of a new proposed amendment to'

Cayman Chemical Company NRC License No. 21-24683-01.
(

In addition to the materials listed in our current license, we are !

adding several new isotopes, and will be using small amounts of the
isotopes for research purposes. In accordance with NRC fee~,

regulations, we are also submitting an application fee in the amount of -

g

$1500.00 for this amendment which will expand our use to the 3M
category.

All research will be done on the premises (690 KMS Place) and
'

comprise in uitm_expenmentation only.

If you have questions regarding the application or usage, please ;

~ feel free to call or fax me. l

i
Sincerely,

!

mQ $r.

Q ,

Camilla A. Mauzy, Ph.D.
j Manager, Molecular Biolo Div.

Cayman Chemical Co. CAYhtAN
CllEh!! cal.' "-

,
,

690 KAiS Place ?

Ann Arbor. All
- pp 48108 USA

RECEIVED 4

i 1%e:
L

FEB 2 91996 (8 * ) 364 9897
T O 13) 662 6756

I RE0f619 Sf!I
*,

u. .

O 13) 662 68 % .
% L

2. t
g;."' ~ j

(W .4 .
. _ . _ _ _ _ _
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5. Radioactive material (in addition to isotopes listed in original
License 21-24683-01):i

;

- Flcment/ Mat amount7

Mass No. Chemical form
10 mci

.

Sa. 33P adenosine-[33PI triphosphate

! 10 mci
i Sb. 23P deoxynucleotide-{33Pl- triphosphate

Sc. 22P Adenosine 5'-[u.32p). triphosphate, 25 mci

triethylammonium salt
,

Adenosine 5'-ly P] triphosphate, 25 mci
f

3
Sd. 32P

. triethylammonium salt l

|
'

'S mci
| Sc. 32P deoxynucleotide a-[32Pl-

triphosphate

20 mci;

i 5 f. 35 S L-[353j.mcthionine

20 mci |
Sg. 35 S Deoxyadenosine 5'-a-

|[35S jthiotriphosphate,
,

-

triethylammononium salt j,

;

i 100 mci
Sh. 311 (311) eicosonoid(s)

!

.

!
,

:

1

i
;

;

December 11,1995
!
'
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6. Purpose (s) for which licensed Material will be used (in
addition to material uses listed in original License
21-24683-01):

Element / Puroose
Mass No. C_ hemical form

6a. 33P adenosine 133P] triphosphate
DNA Probe labelling

6b. 33P deoxynucleodde [33P]- DNA Probe
labelling, sequencing

triphosphate

6c. 32P Adenosine 5' la.32pj. DNA Probe labelling

triphosphate,
triethylammonium salt'

6d. 32P Adenosine 5'-[7 pj. DNA Probe labelling32

triphosphate,
triethylammonium salt

6c. 32P deoxynucleotide-a.[32P]. DNA sequencing'

triphosphate

Protein Labelling ;

6f. 33 S L-1353].mcthionine

6g. 35 S Deoxyadenosine 5'-a- DNA Sequencing ;

[35Sithiotriphosphate, !

,

.
triethylammononium salt ;

6h. 311 |311| eicosonoid(s)
Development of pmduct
line

4

(

f
,

|-

1

,

December 11.1995
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7. Individual (s) responsible for radiation safety program and
j
jg their training and experience. <'

I

7.1 Authorized Users for Medical Use ||

,

'

' ' None. All work will be performed la yltro.

7.2 Authorind Users for Nonmedical Use
See ATT 7.2.1,7.2.2,7.2.3,7.2.4, and 7.2.5. The primary user of radioactive

,

material will be Camilla A. Mauzy, Ph.D. (ATT 7.2.1).
;

7.3 Radiation Safety Officer
Camilla A. Maury has been appointed Radiadon Safety Omccr and is renorisible
for ensuring the safe use o(radiation. The Radiadon Safety Omccr is responsible
for managing the radiation safety program; idendfying radiation safety pubiems;
initiating reccm incading.or providing corrective actions; verifying implerrentaoon

-

of corrective actions; and ensuring compliance with reguladons. 'The Radiation
Safety Omccr is hereby delegated the authority necessary to meet thoec
responsibilities

%r 2 ir.9L
taet)/

Kirk Maxey, M .

President. Ca Chemical Company

,

8. Training For Individuals Working in or Frequenting
Restricted Areas.

Cayman Chemical Compshy . Training Policies

A!! individuals who work in, or frequent, a Restricted Area or who use radsoective
materials will receive appropriate training. The level of training will be appropriate to the
duties of the individual who works with radiation. Training may be abridged for pernomaci
(e.g., Shipping or Security personnel) whose duties require leu potential ennosure or less
involved procedures.

1. Personnel will be instructed before assuming duties with, or before assuming duties in
the vkinity of,twiMve materials.

2. Refresher training will be provided annually.

3. Personnel will be retrained as approprians whenever there is a signincant change in their
dutks, the regulations, ce the terms c( the NRC license.

4. Individuals will:eceive two types c(training:

a. general tr41ning on the nature o( radiation, risks, pmh measures (as specined
below). This araining is the responsitdlity of the RSO.

December 11.1995

L
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.

4 (Public Law 93 438), and Title to. Code ofy1t y x
g $ ursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 197

.

Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39,4o, and 70, and in reliance on ststements and representations heretofoie made,; g
'

j!{ P

y |iby the licensee, a license is hereby issued authorizing the licensee to receive, seguire, possess, and transfer byproduct, source, and special nuclear t. material designated below, to use such material for the purpose (s) and st the place (s) designated below; to deliver or transfer such material to] gg
q g

persons authortred to receive it in accordance sith the regulations of the applicable Part(s).This || cense shall be deemed to contain the conditionsispeelfled in Section 183 of the Atomic Energy e,et of 1954, as amended, and is subject to all app 9eable rules, regulations, and orders of the;j 'i

j(: L

[ U

[ N Mr
' Nuclear Regulatory Commission now or hereafter in efrect and to any conditions specified below.

.

y
kb || bk

'I i
I Licensee In accordance with letter dated I !

#
w

: I -February 7, 1995 SI (
,

W 1. Cayman Chemical Company, Inc. 3. License Number 21-24683-01 is amended
in its entirety to read as follows: ,I

''

7
nI*~

g in
..hI i690 KMS P1 ace,; 8

2. Ann Arbor, MI 48108 p4pxytrat(on Date March 31, 1996
b

5. Do'clefoi "1
o d ,30-29143 j0* (*, Reference

0

[O . Maximum Amount thatLicensee
8 g

y 6. Byproduct. Soutce, and/or Y ~ 7.Chemicaland/orPhysical o !u=>eossessai^ar aer>== g
Special Nuclear Material A Form

UnderThis License t
g

j '

A. Iodine-125 /, .
A, Frepackaged h iltr6 . 500 microcuries\

| tic kitsf;.? 9 g

Ndiagnos.d fro b~g y '( p

|
+obtaine O -

y <( y [manufactre-
3

y autMrii y ;
,

t,..

is bu / I ;
y

'@ ' " it kl > I3 !

3 itc afj it'h'

| hk e M.%o Hndfense M,%
f )|issu'c'd pursuanti o N

~ , Sectfon -32.71:ff,10 C, , j
).
y sp ; . ..e

E
'.p

g CFR Part,32 or'under %'
E

,

~ /"[/
ieqtlivalent .O E I3 "

/ O regulations of an % E i'.

Agreement State.' 45*

'* 4 B. Hydrogen-3 dephag'e h itro B. 500 microcuries i
!

Ediagnostic kits
W obtained from a E ;

"

N (manufacturer
q N authorized to g.

' "
N distribute the h (

l- W vitro kits in g

W accordance with a g
,

t y specific license g

is p issued pursuant to g

b W Section 32.71 of 10 g

5 CFR Part 32 or under l g,

N equivalent g g
,

i y t

regulations or an g

y n gAgreement State Y[ M a
X * 210070 DV 3 E

,E
2,k 9503210485 950302
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N C PDR _ tg
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I 6. Byproduct, source, 7. Chemical and/or 8. ; Maximum amountc t
.

I and/or special physical form ifcenseemayRK
possess at anysontime under.;thist'E nuclear material<

-
ur h
# N license #d''~

e.;:I y

I ! gNRife@gedunits 2militcuries[ji? | C. lodine-125 C. Prepacka C.

G-US L.

'4 N t-M prostaglandins b "i.p!
'

'

/ N p obtained from a TA %
7

T@-
manufacturer G- 'i."C M

authorized toM 3
distribute the ,,/" 4 MM/ 3

"-

M.S N .. accordance wi ki h' /
r/

-

NJ2h, material' in e$ T,,

F W W Wk/
f' 3 ;n

4;%F' W i .. :. . , $ 'specificitcensei t. > 0
.

6
C N / issue'd fursuin 'to Q dt

7 H

N ( Sect _.ionJ 2'7 10
.

0; * M
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.e - ...ig .n ; . . o... #

3
.

.|g gg - p Aq
% 9 9. Authorized Use: --

l ', , Jig''
b d . v

|9 3 A., B. and C. For receipt; for storage;'for redistribution' pursuant to Section 32.71,iy
) p, 4, 10 CFR Part 32, to persons generally licensed pursuant'to Section 31.11,-10 CFR s -
; I Part 31, under equivalent. Agreement State regulations; and for redistribution t 1

a ifically licensedifor the typelandiq'uantity of material by the Nuclear /p%3 persons y

Regulatoi; L weission or an Agreeme6t}S$atek pA:@Q
j'

b W \

.q:s ;

9.nm$c.uw&CONDITIONS
h-. Wy

n
p y 10. Licensed material shall be used only at the licensee's facilities located at W.

g y 690 KMS Place, Ann Arbor, Michigan. g
Tmfp W

'g y 11. Receipt, storage and redistribution of licensed material shall be by, or under theN
Q@fgy supervision of, Kirk H. Maxey, M.D.

$g; p

W p 12. Prepackaged .in vitro diagnostic test kits shall not be opened or used by the - MS -
,%@ u licensee. ,
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! [13. The licensee shall maintain records of information important to safe and effectiN $<'} qq

decomissioning at the address specified in Condition 10. per the provisions ofM $y
10 CFR 30.35(g) until this license is terminated by the Comission. A E,! g

:dh |k| D4. Except as specifically provided otherwise in this . license, the licensee,shallj
conduct its program in accordance with the statements, representations, and: qt y

procedures contained in the documents including any enclosures, listed below.-reglations shall govern unless the statementhg q
#{ y u q |The Nuclear Regulatory Comission's.6eg y

Tc6ntliid'y(pplication and correspondence are4 grepresentationsandprocedurtsinj4 y

~ %:.
"Umore restrictive than t gG11tlons. qj y |

M N
c

A. Application date arch 26, 1986; and Pi g ,-

9 y R|h. 0 |
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-
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bhCayman Chemical Company, Inc.
'.3 @ 4 [ATIN: Kirk Maxey, M.D. M y&| Radiation Safety OfficerNt . ,,5 ,9/M la

M4 690 KHS Place
* M @fh(/< Ann Arbor, MI 48108

hs ' !,.
'w

b Dear Dr. Maxey: nd.y
h .[

'

b Enclosed is the NRC license or license amendment which you requested. a w##

rf .

. j))''

g'

You are encouraged to carefully review your license or amendment upon receipt WT pi',

$,
RW- as special conditions may have been added to ensure that the changes requested

q )
,W -

@A - meet NRC requirements. .ym
f a

6 Any future correspondence relating to your license should specifically WQ 1p.

( reference your license number to expedite your inquiry. Jg

Should you have any questions regarding your new license or amendment or hh
%arequire clarification, please contact the Materials Licensing Section

-

Jp
p at (708) 829-9887. s

%|tMt

f. Sincerely, $A,v -

i:n W.n.
b. w
e 4.,

Original Signed By ~M ,.
e

'E Deborah A. Piskura p
'E Nuclear Materials licensing Section 'M

~:$,
d.y,

v
'1> License No. 21-24683-01

h Docket No. 030-29143 f%M
y Enclosures: As stated ,qec'

, We9A W/b
%M QQ
f &
&

h~ 7.Wh DOCUMENT NAME: M:\03029143.CL5
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,
.

i d $yu
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,

%$,,$...<,f? U.S. Nuclear Regulatory CommissionW)u.;; ''

Region Ill -
-

+ 3-,,

. :.' - 801 Warrenville Road
.

.,

:S y

|@L Lisle, IL 60532. 4351 : *.e.; ;
iff,

g, . . ' RE: Change of Licensee Address for Materials License Number 2124683-01
:;7; g |'K' .,,j , . . .a. ..

-

: .

. m. noo., TQ1.(' To Whom it May Concern: .as,
-.,

dg {<..- I would like to request that the address you currently show on the above referenced'
.
. k

h'
-

$ license be changed. The ney licensee address should read the same as item 10 in the d

{ CondWn Section of our License - 690 KMS Place, Ann Arbor, MI 48108. "Q, . ,de)
mto .

g Thank you for your assistance with this matter. Please contact me if you have any - 'yg
questions or if I can be of further assistance to you. afg

W@g.f
:4&9

,M94'

Sincerely, ;&$3
is

~;y h|N v
:.:q ,

$5 ffM . ;9
f,-

'id
,y

r

k- Kirk M. M xey, M.D.
M:

%. Presid i <

f ~.;x;} g

p. "
,2..

g
1

I[ cmJ

e% 09h%' |:i - a4
!s ay
&. v..e

Nd' '2 i RECJIVED BY LFDCD
.| b

b4 Oat / .h]QS~
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~ . : :4'
:

690 KMS Place,u .
. -

Aga. Ann Arb6r, MI
'.y Date comp!*!*d __ d2

.) -}c 48108 USA).
,

, , n.agammyd.c.
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U.s, NUCLE An r.tCUt.ATORY COMMIS$10N Amendment No 05 W. ,3
. , M ATERIALS LICENSE h %.

,

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 438), ar.d Title to, f
g

| . p hCode of Federal Regulations Chapter 1, Parts 30,31,32,33,34. 33,39, do and 70, and in reliance on statements and representations heretofore)
made by the hcensee, a license is hereby issued authorizing the licemee to receive, acquire, possess, and transfer byproduct, source, and special

;|

' }y
'

II ! ;

nuclear material designated below; to use such mater! 1 for the purpose (s) and at the place (s) designated below; to deliver or transfer such material
c3$N

to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
spalfied in Section 183 of the Atomic Energy Act of 1934, as amended, and is subject to all applicable rules. regulations and orders of the Nuclear

-

ip

g % |g
Regulatory Commission now or hereafter in errect and to any conditions specined below,

)h_I\ _ , '_[[|bg
<

d,
-

-

In accordance with letter cated | g<
, -

I;censee

|
3- { arch 30""'' ""*b"l 9 9 3

E

21-24683-01 is amended 1( 3- Cayman Chemical Company, Inc. in its entirety to read as follows: F

.,

q

( '-

d ' ~ I' *

g 2. 2280 Peters Road tidaj ')* March 31, 1996 _ |
3

.8 d
'

g, Ih
i

| Ann Arbor, MI 48103 i
5. Docket or A p

( Reference No 030-29143 p

(
. > i

7. Chemical and/or physical 6. Maximum amount that licensee >
'*

_

( 6.11y pr oduct , sou rce, and/or ,' F
-

Jnay possess at any one time ,

d special nuclear material e-p- form I
,Hnder this licensee

$
^L | | '

yy
4 A, lodine-125 O .'' 4'A,' xPrepackaged [in'v7t'ro | '

I,

A 500 microcuries

|
b 3.''diagnosticktsp (,,,) y

n

( q' (fdbtaliledfromlay fi y

1i, manufacturer))g.',,s ' a u t ho r i zed :l.o ,, in ' , J ' ",
y _j.

.

$,( ,- |
N'

,:
4 F k ?'. !'distri,butelttie,4 r f) . ',o s

I ' . '

h"*', | j

'

4 3' ' vitro ikits lin' /"

.ac,c,orda'nce $ijh a //V
| [*;,

s, %, ,.1 spec,1 f{t(i f t,cnse %,g
p j<. . ,

.. ,

e0
< g - issueo.pursuan 3.tTo n 2:V # 1:< .

V ' Section 12,71 ;10 \- i !1
'

4
4 '/ CFRLPartJ32 or u der F li
( equiv'al ent

| h regulations of an |,
a

ateK%A ce t

|J,::B. Ilydrogen-3 B. Prepackage _n vitro B. 500 microcuries q

4 diagnostic kits y'
pg obtained from a'

< p 'd|manufacturer
W M :'authorized to

E <|'
distribute the in > 4;, vitro kits in

g accordance with a h11
g - .specific license i l'(
( issued pursuant to

t
I Section 32.71 of 10

CFR Part 32 or under I y;
| equivalent f fj <
y regulations or an y dj

Agreement State g y:i
i

0 3
COPY 2 Lhl I[C "

I
L . . _ _ , _ _ . . ,. . . . . - . . . _ , . . . . , . , , . . ,, , _ _ _ _ J p

a#'
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4: me r m, ucen n.nder

21-24683-01 _f At$m

h b:k| MATERIALS LICENSE * * " " "

hd SUPPLEMENT ARY SHEET 030-29143
p .; ;

f J
e P jCd Amendment No. 05 - , ,

r, .-,;(. ( _ g
_ *

4 h
4 )-

4

7. Chemical and/or 8. Maximum amount that ! Ie, ,

licensee may X'6. Byproduct, source,
and/or special physical form possess at any oneg

nuclear material time under this4

i license q

j
C. Pr,e acRag it C. 2 millicuries . h

| g[boiaihin,tdhs[gy -

$
'

C. lodine-125 .

g-

.\ labeled h

$s V ,
prostaglandins Tp

E
q

;4 obtained from a O pj manufacturer f' hy authorized to /-

y
,4 h

'
,

distribute the 'i . ,2'
E( W ' . . . h-.

Q/ ',. N material in'

.- '_
1
4 g ; hecordancewJt ;.

f"
,,

7 s)ecificlicen: 1 e
4 U(ssue'd,putsuahi oi pi

(i}' S'ection'3 E 'j P"
y

' 'O -'

L., E

d
- d.CfR .Rart t Eder, -f

-

' , > ' ~i ,a . ,
1

'

b'
'

%'eq'dNae' ,F -1'2
' qe_gura)t|

'

Ij of an 'N
4 ' 74.i.

- ,. A9f*|f .y Ck
-

* *'
_

e i. y' y ///g [%
'
.

j 9. Authorized Use: y/,
~ rsuant to Section 32.71,1. .

A
3 For receipt; fo'r', storage; for redistributio.

o Section 31.11, 10 CFR4 A., B. and C.
10 CFR Part 32, to persons' generally licensed pursuant
Part 31, or under equivalent Aggfement otb r,gu$tions; and for redistribution to4 e

A

persons specifically licensed for tCh ty;fe adl quantity of material by the Nuclear
Regulatory Commission or an Agreement State.

,

4 COND1T10r.,
4

Licensed material shall be used only at the licensee's facilities located at; 10.
j 690 KMS Place, Ann Arbor, Michigan.

,

Receipt, storage and redistribution of licensed material shall be by, or under the$
4 11.
s supervision of, Kirk M. Maxey, H.O.
i Prepackaged in vitro diagnostic test kits shall not be opened or used by the

.

,

j 12.
,

'

licensee.
4

(
1
4

h COPY \
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,4' iSw 21-24683-01 _f }$|
e

j|M ATERI ALS LICENSE " "" >

I SUPPt.EMENT ARY SHEET 030-2914_3
_p j

'i
,

94 *

Jf Amendment flo. 05 _

4 F,- j - > .j ,|
.

i a F
-

4 f ;;l
'

.

P

The licensee shall maintain records of information important to safe and effective
4

decommissioning at the address specified in Condition 10. per the provisions of
'

4 13.

10 CFR 30.35(g) until this license is terminated by the Commission.4
i

f
.

Except as specifically provided otherwise in this license, the licensee shall
4

F4 14 conduct its program in accordance with the statements, representations, and
f

>

procedures contained in the documents including any enclosures, listed below.The fluclear Regulatory Commissign|s tcgulationT shall govern unless the statements,
f
P

representations and procedures \inihe licensee #s fapp'lication and correspondence are4

4 morerestrictivethanthefejulations. /). y

' /' E
'N ' '

f AppilcationdatedSatch 26, 1986; and O F

>A. Q F
y T

Letters dated May 4,,1987, August 8, 1987. May 16, 1988, May 25, 1990,4 h

,i
January 16,1971,' March $0,,1993 and June 18,9993 (with'2ttachments) . h;4 B.

4
h

,W 'g . / . .' -
- '.4 F, i. $. j d5 #,4

% . < - ,*

4
~

,
s-'. s :- >
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,, .* )/-
. .y

Y
-
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g
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,
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g.
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-
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.
.
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4 -

.
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a
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h4
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,

,

, ) .

4
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i
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4
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i<
4
i

FOR THE U.S. ttVCLEAR REGULATORY COMMISSION'i I
4

4 ,
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(FOR E S USE) e*W 3

8 INFORMATION FROM LTS l'.1
Sk'.

BETUEEN I - - - - - - - - - - - - - - - - - -

ih
-LICENSE FEE MANAGEMENT BRANCHe ARM PROCRAM CODE: 02410

J AND STATUS CODE 0 #-

RECIONAL LICENSING SECTIONS * FEE CATECORY: 3P Q
t EIP. DATEI 19960331 h
8 FEE COMMENTSI REDISTRIBUTION i

DECOM FIN ASSUR REED: N
,PE

::8I:::I:::Ii11:Ii I 181::8IIIIIII:8 .|g
~h

LICENSE FEE TRANSMITTAL

'A. REC 10N ~ f.,

1. APPLICATION ATTACHED . @w
) APPLICANT / LICENSEE CAYMAN CHEMICAL CO., INC. #

RECE!VED DATE 930405 d
DOCKET NO: 3029143
CONTRf;L NO.I 394937 Q"
LICENSE NO. 21-24683-01 !
ACTION TYPE: AMENDMENT

*

2. FEE ATTACHED e l

2'2 ~2. ~ -" / J' QAMOUNT
CHECK NO.1 _- .

3. COMMENTS
,

ht" 0 Ue//SIGNED
DATE _ __ ;(_ v 6 .g

B. LICENSE FEE MANAGEMENT BRANCH (CHECK WHEN MILESTONE 03 IS ENTERED /__/)

1. FEE CATECORY AND AMOUNTI ,'h,.. ,_______ ....____,,________
*

|

2. CORRECT FEE PAID. Api.!CATIONMAYBEPROCESSEDFORt
AMENDMENT ,.,___V.,,,,,__
RENEWAL
LICENSE , , ~ ~ ~ ~ , " , ~ _ ~ _ ~ ~ _ ~

"

g3. OTHER . _ _ _ _ , , . _ _ _ _ . . _ _ _ _ . , _ _ , , , , _ _ _ _ _ , , , , ,
............_.______ _ .. . .

DATE ::__::::'hE%::::::::::::::::
o
. :,

RECEIVED }
APR 151993 I-

REGION III

b$h'

-

__ _ - - _ _ - -_
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h KMS nision. Inc. KMS L. '
7tt) KAIS l' luce $$i: l'.o. Itns 1567 %Ann Artwo, All Ullnt!67 +,

Q (31!) Thv o!!al I AX 1313) 7691773 , :.b
.

h
3L

, u
.

]July 20, 1993
m-

%
w

U.S. Nuclear Regulatory Commission
%Region III-

' Materials Licensing , .d

799 Roosevelt Road 9
Glen Ellyn, IL 60137

,I Dear Sirs: y';

Enclosed is documentation on the close-out survey of rooms 333
ar.d 334 in the east wing of the KMS Facility at 700 KMS Place, Ann q
Arbor, Michigan. ,j

.,g

$}Approximately 300 wipe tests were taken in each of the two
rooms on February 15, 1993. All of these wipe tests assayed at
1ess than 100 dpm per 100 cm . The KMS Radiation Safety Committee2 -

(meeting March 3, 1993) approved release of these two rooms for y

unrestricted use pending completion of a satisfactory area y7
o

radiation survey. 'this survey was conducted March 17, 1993 and W
disclosed no radiation above background. The area survey was q
conducted with a Victoreen 450P, a sensitive pressurized ion te'

chamber. y
4

Doth surveys were complete before occupancy of the areas by ' /d

j Cayman chemical, Inc. ]
3

k These two rooms were used as the RSO laboratory for low-level d.t -

assays (stack offluont, bioassay, environmental, wipe tests, %:
calibrations, etc). Only small quantities of tritium were allowed nj -

in the labs. All sealed sources are accounted for; thuc the di
F possibility of an unknown source being present in the labs is 4,

negligible. The RSO laboratories were purposely located in the J.
cast building so that low-level radiometric assays could be d
performed with minimal interference with the higher level operation .i
which were being conducted in laboratory areas located in the west j',

;

]:)>y wing.

f.;L
-

[ Sinc rely yours,

( ( f f. / G.1
.

A-v ,m L ust tu $.
'h 6":, J hn C. Widman, CHP{ . Chairman, Radiation Safety Committee k-g

.

Jul. 2 G 1993 $E

&
;;g ~.Jn

r
- ,

, ,
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' b $1ATER'IA1,S LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 438), and Title 10
,,

Code of Federal Regulations, Chapter I. Parts 30,31,32,33,34. 35,40 and 70, and in reliance on statements and representations ''

heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct.
source. and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below;to
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This
license shall he deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is
subject to all applicable rules, regulations and orders of *he Nuclear Regulatory Commission now or hereafter in effect and to any j
conditions specified below,

i
j

|Licensee

|

1. Cayman Chemical Company, Inc. 3. Ucense number 21-24683-01 j
l.

l
2. 2280 Peters Road I:

,

Ann Arbor, MI 48103 4. Expiration date April 30, 1991 1
4 I-

g 5. Docket or
030-29143 I

g
_ Reference No. |_ , ,

4 6, flyproduct. source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee 1
8 special nuclear material form may possess at any one time I-

under this license

1 A. Iodine-125 A. Prepackaged in vitro A. 20 microcuries i
4 diagnostic kTts obtained total possession 1

| |.from a manufacturer limit
q authorized to distribute g-
i . the in vitro kits.in p.
4 accoFdance with a specific l-
4 license issued pursuant to I
d Section 32.71 of 10 CFR l'

y|
,

Part 32 or under equivalent 3

regulations of an Agreement |
4 State y-
4

3
3 9. Authorized Use Ij l.,

4
For receipt and storage; and for redistribution pursuant to Section 32.71, 10 CFR IA.

|:.4 Part 32, to persons generally licensed pursuant to 31.11, 10 CFR Part 31, or under '

g equivalent licenses of Agreement States.
g

$ E
5 CONDITIONS g.
4 t-i10. Licensed material shall be received and stored at the licensee's facilities located 31

at 2300 Peters Road, Ann Arbor, Michigan.
|.

11. Receipt, storage and redistribution of licensed material shall be by, or under the !supervision of, Kirk M. Maxey, M.D. g

n
12. Prepackaged in vitro diagnostic test kits shall not be opened or used by the licensee. I

I
i 9~
' 1I

I

'4, p p mebM2+
'

{[
HEC 3 LIC30 PDR M h21-24603-01

COPY ht/. D l'
,
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1 NAC Poem 3MA U.S. NUCLE A A ALGU,L ATORY, COMMISSION 2 2
18'883

pgeg op Pacts
} Lkenas tember I...

i 5
1 21-24683-01

|1 MATERIALS LICENSE
g ,, ,, g ,f,,, ,,w,j SUPPt.EMENTARY SHEET 030-29143

I
i

1

1

1 13. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the staternents, representations, andI

i procedures contained in the documents including any enclosures, listed below, y

iThe Nuclear Regulatory Comission's regulations shall govern unless the staternents, '

l
p representations and procedures in the licensee's application and correspondence are |
p more restrictive than the regulations. I
1 I
I A. Application dated March 26, 1986.

|
I

I IN I.'i ,, f,| '/', I
O// I

j e,_.

i .; v ** c 1
4
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'
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k

9 for the U.S. Nuclear Regulatory Comission f

4:i
1
I >:

>
t ,

I Date APR 2 419R8
Original Signed R

'

By Evelyn R. Maston h

Materials Licensing Sectio,1, Region III |1
h,

COPY h
,

)b. .....__wmw..-......................w.....p.m. ....... J
.

summmm -- --



. . . . -.-. .-

y ,. .
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a
e

APR 2 41986 %:.
_ a

i :

Cayman Chemical Company, Inc. 4
ATTN: K. M. Maxey, M.D. T

President f
2280 Peters Road y
Ann Arbor, MI 48103 1

[4Gentlemen:

Enclosed is your NRC License Number 21-24683-01 in accordance with your request. y
7

| please note that in accordance with 10 CFR Part 30, Section 30.41, you must i
verify prior to transfer, that the transferee is authorized to receive iodine-125
pursuant to the general license issued by 10 CFR Part 31.11. -

.

Please review the enclosed document carefully and be sure that you understand
all conditions. You must conduct your program involving radioactive materials

i - in accordance with the conditions of your NRC license, representations made in
your license application, and NRC regulations. In particular, note that you

; must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices,
Instructions and Reports to Workers; Inspections," 10 CFR Part 20,
" Standards for Protection Against Radiation," and other applicable
regulations. ;

y,
2. Possess radioactive material only in the quantity and form indicated in 7l

your license. " :

)

3. Use radioactive material only for the purpose (s) indicated in your |
license.

4. Notify NRC in writing of any change in mailing address. j

5. Request and obtain appropriate amendment if you plan to change ownership I,

of your organization, change locations of radioactive material, or make
any other ch6nges in your facility or program which are contrary to your
license conditions or representations made in your license application and
any supplemental correspondence with NRC. Any amendment request should be
accompanied by the appropriate fee specified in 10 CFR Part 170.

'

6. Submit a complete renewal application with proper fee or termination
request at least 30 days before the expiration date on your license. You
will receive a reminder notice approximately 90 days before the expiration
date. Possession of radioactive material after your license e- ires is a
violation of NRC regulations.

27. Request tennination of your license if you plan to pennanently discontinue
, - activities involving radioactive material prior to your expiration date.
y . ia

b 8606190182 860424
'

REQ 3 LIC30
21-24683-01 PDR -; ma

Leh; ~ - > a|yA|
g

--ZZi--____----_----__----_--_-__ - -'
-



g Cayman Chemical Company, Inc. 2 g

'][j . .

(a
m
j You will be periodically inspected by HRC. Failure to conduct your program in
I accordance with NRC regulations, license conditions and representations in your ,

p license application will result in enforcement action against you in accordance
' '

4

p' with the General Policy and Procedures for NRC Enforcement Actions,10 CFR
Part 2, Appendix C. |

:..

dN/ MbUdM80$k /$I[df [dd Ndddd//ds 78[ lie INd/cdrbddt /3t"I'ddi/ N d/E ' ' |l
,

r Part 2 Appendix C.

|If you have any questions or require clarification of any of the above stated :

information, contact us at (312) 790-5625. '

>

,.

Sincerely, ,.

- ,

> ; -

Original Signed By
Evelyn R. Matson :

Materials Licensing Section

Enclosure (s):
1. License No. 21-24683-01
2. 10 CFR Parts 19, 20, 30 and 31 '

3. NRC-3

:

)
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4

|

!

l
I-

|'
;

o
4 .

|

,

||
;

|}( 1,

ik Natson/cm
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E APPLICATICt3 FOR WsTERIAL LICD1SE: ITD4S 5-11.
1

F . 5. Radioactive materia 1 .

The mterial will be in the form of I''', as lodinated tyrosine esters of various ;

prostaglandin molcculos. There will be a maxinum of luc per kit, and a maximum of
20uc total material present at the facility at any one time. The iodination chmistry
itself will not be performed here. Only the pirified labeled molecules will bc
present. Those will be redistributed to general licensces without further weighiN,

,

j

measurim, or chmical alteration.-

6. The material will bo distributed to general licensees in kit fom, for use in
in vitro assays for Prostaglandins aM related biomolecules. The hits will bc
Etained frcm a manufacturer authorized to distribute in vitro kits in accordance
with a specific licenso issuod pirsuant to 10 CFR 32.7f The manufacturer's pack-
aging and labeling will not be altered in any way. Each re-distributed kit will be
accompanied by the manufacturer-supplied package insert, providing radiation safety
instructions for general licensees.

7,8. Dr. Kirk M. Maxey, M.D. will be responsible for the radiation safety program.
In addition to his acadmic training, he has completed a radiation safety course
sponsored by the largo pharmaceutical firm where he was previously employed. At
, esent, he will be the only employee involved in handling the raterials present
2n the ,i_n vitro kits.n

9. Sinco at present Cayman Chemical is not anticipating a need to open or alter the.
pre-packaged containers containing the I''' labeled material, there will be no .'
special facilities for this purpse. The laboratory is of standard design, conforming
to OSHA requircments for an open biochcmical Inboratory. Radiation safety monitors will,

be worn by all personell who work in the laboratory, as requir'cd. (10.)

11. I''*-containing wastes derived frcxn use or accidental breakage of the kit materials
can be disposed' of in the normal sanitary sewr systs, according to Title 10 CRF,
part 20:303. Solid wastes and glassware will be disposed of in a normal manner.

10. (cont.) The following additional procautions will be taken:
a. All radioactive materials will be stored in a specially designated area with a'

F . mandatory in/out inventory systcm operated by ccuputer with reduMant manual backup.
b. Approvcd warning signs will be posted in this area, ard in the designated work area.
c. There will be no snraking or eating in the storage or work area.,e

i d. Plastic gloves will be worn when handling the kits.
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