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INDUSTRIAL

US. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

1. Ll | :
{Check and/or complete as appropriate)

s. \EW LICENSE

See attached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commission,
Washington, DC 20555 or applications may be filed in person at the Commission’s office at

1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland.

b. AMENDMENT TO:

[ TICERSE RUMBER

c. RENEWAL OF:

X 21-00265-06

2. APPLICANT'S NAME (/nstitution, firm, person, etc.)

The Dow Chemical Company

3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION

G. W, Engdahl

TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSION
517-636-0860

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION
517-636-3205

4. APPLICANT'S MAILING ADDRESS (/nciude Zip Code)

Industrial Hygiene Laboratory
1803 Building
Midland, MI 48640

5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USE

(inciude Zip Code) 1803 Bldg., Midland, MI 48640
9001 Bldg., Ag Res. Ctr., Midland, MI 48640
4868 Wilder Rd., Bay City, MI 48706

Larkin Lab, Midland, MI 48640

(IF MORE SP FOR ANY IT

INDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See /tems 16 and 17 tor required training and experience of sach individual named beiow)

! PROPER YED PAGES.)

FULL NAME

TITLE

. Radioactive materials are to be used by of

 under the direct supervision of

b individuals designated by the Radiation §

fety Committee; Chairman, L. W. Rampy

€.

7. RADIATION PROTECTION OFFICER

G. W, Engdahl/T. W. Parsons

|
1

| 16 and 17 and describe his responsibilities under Item 15

Attach a resume of person’s training and experience as outhined in Items

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF | -
" AND AND/OR AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-
£ (11 Sealed Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE TIME
NO. A 8 c o

" See Attached

DESCRIBE USE OF LICENSED MATERIAL

moomo 841207

KOHNB4 -850

PDR

(4)

FORM NAC 312 1 (1.79)



9 STORAGE OF SEALED SOURCES

CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER
SOURCE WILL BE STORED OR USED.
A 8.

Not Applicable -~ See Radiation

Protection Program

10. RADIATION DETECTION INSTRUMENTS

TYPE MANUFACTURER'S MODEL NUMBER RADIATION SENSITIVITY
OF NAME NUMBER AVAILABLE DETECTED RANGE
INSTRUMENT lalpha. beta, (milliroentgens/hour
gamma, neutron) or counts/minute)

A c o] E F

See Attached

(2)

(3

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

(Gla. CALIBRATED BY SERVICE COMPANY (db. CALIBRATED BY APPLICANT
NAME, ADDRESS, AND FREQUENCY Attach a separate sheet describing method, frequency and standards

used for calibrating instruments.
See Attached

12. PERSONNEL MONITORING DEVICES

TVPE SUBLIER
{Check and/or mzb" as appropriate. ) (Service Company) IKCNANG: FREQUENCY

(1) FILM BADGE MONTHLY

R. S. Landauer Company
@ (2) THERMOLUMINESCENCE Glenwood Science Park ) QUARTERLY

OOMNETER v Glenwood, IL 60425
[3(3) OTHER (Specity) __See Attached ) OTHER (Specity):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch(es) and description(s).

[] s LABORATORY FACILITIES PLANT FACILITIES, FUME HOODS (Inciude tiltration, if any) ETC
[ b STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary) ETC

[ ¢ REMOTE HANDLING TOOLS OF EQUIPMENT ETC

[)d RESPIRATORY PROTECTIVE EQUIPMENT ETC See Item 15

14. WASTE DISPOSAL

#» NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

Chem-Nuclear Systems, Incot

b IF COMMERCIAL WASTE DISPOSAL SERVICE 1S NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STATE

See Item 14(b) Discussion Attached

—
FORM NAC 313 1 (1 79) R




v moﬁ N REQUIRED FOR ITEMS 15, 16 AND

Describe in detail the information required for Items 16, 16 and 17. Begin each item on a
separate page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM, Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (i needed), day-to-day general safety instruction to be followed,
etc. |f the application is for sealed source’s also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
Items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc.

8. Principles and practices of radiation protection,

b. Radioactivity measurement standardization and monitoring
techniques and instrumaents,

¢. Mathematics and calculations basic to the use and measurement of
radioactivity .

d. Biological effects of radiation.

EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used.

18. CERTIFICATE
(This item must be compileted by spplicent)

The spplicant and any official executing this certificate on behall of the applicant named in Item 2,
cortify that this spplication is prepsred in conformity with Title 10, Code of Federal Regulations,
Part 30, and thet ali information contained herein, including any supplements attached hereto, is true
and correct to the best of ow knowledge and belwf,

WARNING 18 US.C., Section 1007, Act of June 25, 1948; 62 Stat. 749, makes it a criminal offense to meke & willfuily false statement or
representation 1o any department or agency of the United States a3 10 any matter within ity jurisdiction

# LICENSE FEE REQUIRED b CEATIFYING OFFICIAL (Signature)
(See Section 17031, 10 CFR 1720) f/' {( a0

“‘ A A
o

$300. 00 ¢ NAME (Type or primt)  J
L. W. Rampy

(1) LICENSE FEE CATEGORY 7B d. TITLE

Chafrman, Radiation Safety Committee

(2) LICENSE FEE ENCLOSED -
L £ OSED Previously sent i “'cg_? SL/

FORM NRC 313 1 (1.79) 9/27/83




B. Ohemical and/or physical form

D. Maximum amount that licensee
may possess at any one time
under this license

For Use in Research and Development and Specified General Uses - E xceptions Continued

(as defined in Sectlon 30.4(q), Title 10, Code of Federal Regul ations, Part 30)

Note:

11.%* a) Plutonium-238

a) Curlum-244 vAny NRC approved*

b) Curlum-284% Any NRC approved*
and device or any
gauge as approved

p
Any MRC approved*

a) Americium-241 o

b) Americium-241 _Any NMRC approved*
¥ and device or any

gauge as approved

Californium-252 ¢/ Any NRC approved*

sealed source

sealed source
custom made
by the Dow RSC

sealed source

sealed source
custom made
by the Dow RSC

sealed source

Not to exceed 0.5 curle per
and 3 curles total
0

device

Not to exceed 0.5 curle per
device and 3 curies total

Not to exceed 10 curles per
device and 75 curles total

Not to exceed 10 curies per
device and 75 curies total

-
- - s

Not to exceed 0.2 curile
device and 2 curlies tota

E. Intended use of licensed materials

Research and Development

Production gauges for measurements such
as density level , moisture or specific
chemical analysis

For research application as typical

gauging devices and as ed by
the Radiation Cn-!tm‘m

Production gauges for measusements such
as densl "y, level, moisture or specific
chemical analysis

As :rpcvul by the RSC for research and
devel opment of custom designed analyzer
device

Prior to purchase of (F -252 sealed sources, the specific model number will be provided to the Region III, U.S. Muclear Regul atory Commission (NRC),

Materlais and Licensing Branch Office.

PPC-X)

5) Plutonium-233
PPRC-X)

Sealed sources (Amersham Model

Sealed sources (Amersham Model

5 sources not to exceed
30 millicuries per source

1 source not to exceed
120 millicurles per source

Further details on the intended uses of licensed materials are discussed in the following paragraphs.

For use In Telesec Model X-200 X-ray
fluworescence analyzers for testing of
materials

For use In a Texas Nuclear customer
designed thickness gauge for testing
of materlals

Based on more than 30 years of experience with sealed sources and sealed source devices, Dow has an established radiation survey and wipe testing programs

in the Midland location.

this license renewal approval, are accepted as NRC approved (or equivalent agreement state approval) devices.

“Or
0.' o

reement state approval

fvalent
o icense number SNM-1451

repl ace NRC

Based on this experlence and established monitoring programs, all sealed source gauge devices in possession as of the date of




Item 8. LICENSED MATERIAL

A. Element and mass number ~ B. Chemical and/or physical form D. Maximum amount that licensee E. Intended use of licensed materials
may possess at any one time
under this license

For Use in Research and Development and Specified Ceneral Uses
(as defined in Section 30.4(q), Title 10, Code of Federal Regulations, Part 30)

% /a) Any byproduct materials with /My Not to exceed 1 curle per Research and Development
Atomic Numbers 3 through 83 radionuclide and 75 curies total

b) Any byproduct materials with Any NRC approved* sealed source Not to exceed 0.5 curie per Production gauges for measurements such
Atomic Numbers 3 through 84 (or foil) and device or custom device and 75 curles toal density, level, moisture or specific
made gauge as approved by Dow chemical analysis (e.g., X-ray
Radiation Safety Committee (RSC) fluorescence, gas chromatograph)

Exceptions
Mixed fission products Any exceed 2 curles total Research and Development
Hydrogen-3 exceed 75 curies total Research and Development
Carbon-14 exceed 6 curles total Research and Development (includes use in
ficld studies of pesticide and in human
research)

a) Krypton-85 exceed 1.5 curles per Research and Development
and 10 curles total

b) Krypton-85 approved* exceed 1.5 curies per Production gauges for measurements such
and 10 curies total as density, level, molsture or specific
chemical analysis

a) Cobalt-60 exceed 2 curies total Research and Development

b) Cobalt-60 d exceed 0.5 curie rr Production gauges for measurements such

and 2 curies tota as density, level, moisture or specific

chemical analysis
a) Cesium-137 exceed 2 curies total Research and Development
b) Cesium-137 exceed 5 curies per Production gauges for measurements such
and 300 curies total as density, level, moisture or specific
chemical analysis
*Or equivalent agreement state
Continued on next page




[tem 8. E.
(1)
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Intended Use of Radioactive Materials

Research and developmerit operations in which radioactive
materials are utilized include the following examples.

Radioisotopes Used for Toxicology Studies in Animals

Toxicology research activities utilize radioisotopes
for metabolism studies in animals, fish, and cell
cultures. The levels of radioactivity in most studies
are 5 mCi or less of Carbon-14 (C-14) or tritium.
However, on occasion, up to 10 mCi per study may be
utilized.

The toxicology bullding is equipped with epoxy coated
floors and a ventilation system to supply and exhaust
temperature controlled air. The radicisotope experi-
ments involving animals are carried out in dedicated
laboratories (for the period of experiments). Each
laboratory normally contains metal cabinets with
nonporous (e.g., stainless steel, formica, etc.)
bench tops. Laboratory fume hoods are used for
operations involving dose preparation of volatile

or powder materials. Animal exposure chambers are
normally metal, glass or plastic cages where pre-
cautions are used to isolate the routes of release

of effluents from the animal and chamber. Spill
precautions are taken to minimize the spread of
contamination (e.g., plastic backed absorbent paper
is used on bench tops and under animal cages).
Equipment utilized is appropriately labeled in
accordance with guidelines in 10 CFR 20, The
laboratory has been certified to meet American
Association for Accreditation of Laboratory

Animal Care (AAALAC) operating standards.

Animal caretakers are not allowed to handle radio-
isotope dosed animals. Handling of dosed animals

is limited to approved isotope users involved in
each specific study. Animals, animal carcasses,

and waste products are all handled as radioactive
and waste placed in designated radioactive waste
containers. Glass cages are handlud as contaminated
and the first rinse of the cage Is kept for analysis
and subsequent disposal. The cages are further
washed and rinses collected and disposed of as
radioactive waste, Cages are decontaminated and
wipe 'ested to meet the unrestricted use criteria
(less than 2 times background) before being returned
to general use. Animal handling and decontamination
work Is performed by the study director or one of
the colnvestigators in the study.
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The toxicology laboratory is a controlled access
building and rooms where radioisotopes are used
are clearly labeled.

Bloproducts research and development utilizes ’
radioisotopes for fermentation production of
radiolabeled antibiotics, radioimmunoassay
analysis and DNA labeling for amino acid

sequence ldentification related to genetic
research. The levels of radioactivity usually
are less than 10 mCi per study.

Field Studies of Pesticides

Agricultural research and development operations
include synthesis of radioisotope labeled pesti-
cides in quantities up to 200 mCi per syntheslis.
Most synthesis reactions involve 50 mCi and
normally are limited to C-14. These operations
are performed in one access controlled laboratory.
Other agricultural research operations involve
metabolism, residue, and biodegradation studies
where the radioactivity is about 5 mCi per study.

Fileld studies utilizing C-14 labeled pesticides
are carried out by the Agricultural Research
Center to determine route of uptake, metabol ism
degradation, and other parameters as necessary.
It is estimated that four studies per year are
made with approximately one to three applications
of material per study. Each study normally totals
50 square feet for all C-14 applications. The
maximum anticipated concentration is 0.4 mCi per
square foot with most studies at 0.04 mCi per
square foot.

Access to field treatment areas is controlled by a
fence with a locked gate. The fenced area is posted
with a radioactive materials "CAUTION" sign. All
studies are performed on Dow property.

The expected radiation dose to the study investi-
gators (l.e., application personnel) and other
humans in unrestricted areas as a result of field
studies is minimal and well within acceptable NRC
exposure guidel ines (this Is based on exposure
monitoring results from previous studies),

Application of the labeled material will be per-
formed using a containment shield under the
supervision of radiation safety personnel. The
contaminated shield will be treated as radioactive
waste. Protective equipment will be worn by the
applicator per radiation safety staff instructions.

e T I T A
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At the completion of the study, the tagged crops
and soil will be removed, counted and treated gs
radioactive waste if necessary.

Before removing the access control fence, the
remaining top soil within the treatment area will
have an average C-14 concentration less than

8 x 10-% y4Ci/g-soil.

Research and development operations include the
solidification of small quantities of radiolsotopes
utilizing the Dow media solidification system.
Small quantities of fon exchange beads and other
sample wastes from nuclear facilities are solid-
ified to verify the operating parameters for large
scale operation at non-Dow nuclear facilities.
Radioactivity levels are generally less than 1 mCi
per solidification study involving mixed fission
products or similar radioisotopes.

The NRC licensed (R-108) TRICA research reactor
and an accelerator are used to activate isotopes
to their radioactive state for analytical deter-
minations. The level of radioactivity generated
is normally 1 mCi or less per sample with radio-
isotope half lives of seconds to weeks for the
majority of materials generated.

Research Studies Involving Humans

Human studies will utilize C-14 for research on
the metabolic fate of chemicals where routine
non-radioactive methods cannot be employed. Dow
has experts In Inhalation toxicology, pharmaco-
kinetics, metabolism, medicine and analytical
chemistry who routinely study the pharmacokine-
tics and metabolism of various Industrial (non-
pharmaceutical) chemicals In man and animals.
C-14 labeled test materlals are frequently used
In the animal studies as authorlized In the NRC
license 21-00265-06. Safe handling procedures
and responsiblilities of the users are outl ined
in Dow's Radiation Protection Manual, which Is
Included as Item 15 of this application.

ALl studies involving C-14 and human volunteers will be
conducted using the Dow Midland, Michigan, faclilitlies.
Dow possesses faclilities for dose administration, sample
collection and analysis, and clinical care of the human
volunteers. Specific Instructions regarding blological
excreta collectlion, radliation safety precautions for the
volunteers, diet exerclse, alcohol and pharmaceutical
consumpt ion will be presented to the human volunteers.
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All research protocols pertaining to the use of C-14

in humans would be subjected to scientific review by

our technical staff, ethical review by the Dow Human
Health Research Review Committee and review for radiation
safety by the Dow Radiation Safety Committee (RSC). The
protocols would then be forwarded to the University of
Michigan, where two independent committees would review
the proposed studies. The "Committee to Review Crants
for Clinical Research and Investigation Involving Human
Beings (IRB)" would provide ethical review as they have
been for all of our non-radiotracer studies involving
humans. When materials containing C-14 are to be
studied, the "Radioactive Drug Research Committee

(RDRC)" would review the protocols for radiation

safety concerns. The RDRC will meet NRC requirements

as it is registered with the Food and Drug Administration
as RDRC No. 45, Annex I, Number 1 has letters from R. C.
Bishop, M.D., Chairman, RDRC No. 45, and W. W. Corn, M.D.,
Chairman, JRB, which authorize Dow to submit protocols to
the RDRC No, 45 and to the IRB for review.

Employees, identified as the approved users of the
radioactive material, will be selected based on the
following qualification criteria.

(a) Employee must have attended a Dow training
class of at least Class Il level (see Item 15,
Radiation Protection Program).

(b) Employee must have experience in the use,
handling, and administration cf non-radioactive
or radioactive materials in human studies.

(¢) Employee must have supervised or conducted
nonhuman studies involving the types and
quantities of carbon-14 labeled compounds
expected to be used In the human studies.

The use of licensed material in or on human beings
shall be by, or under the supervision of, a physician
as defined in 10 CFR 35.3(b).

Dow already has much experience In working safely
with radiolsotopes. The personnel are tralned, the
equipment and faclilities are already in place and
procedures exist for safe operation. Thus, no
additional radiation safety precautions or procedures
are necessary to work with samples from the human
research studlies.
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(2) Sealed Socurce Uses and Applications

Only NRC approved (or equivalent agreement State approved)
sealed sources will be purchased for RSC approved sealed
source appl ications for research and development after
September 15, 1984. Only NRC approved (or equivalent
State approved) sealed source devices will be purchased

for production gauges (after the date of this license
renewal approval). The curie limit quantities specified
for each sealed source and device is as listed in Item 8.d.
Exception to this limit is as follows.

Manufacturer Model Number Total Activity Use
Eberline 1000 143.1 Curies Cal ibration of
Cs-137 Radiation Meters*

p
#? An inventory of approximately 400 sealed sources is maintained

with the computerized records updated approximately every six
months. In the interim, a running file of sealed source
Inventory changes is also maintained. The sealed source
inventory Is reviewed by the RSC.

Sealed sources and devices are used in many applications
such as static elimination, measuring density, flow,
thickness, level, and specific analyses. Any Dow custom
gauge would be used pursuant to RSC approval via the
Custom Gauge Review Form.

Custom Made Gauges or Devices

Dow has a trained group of Individuals who are involved
in fabricating and servicing Dow custom made gauges
containing radioactive material. These individuals

do not fabricate or otherwise manufacture sealed sources.

The extent of hands on sealed source manipulation is

limited to installing and replacing of commercially
purchased sealed sources in the custom made gauges.

The training and experience necessary for individuals

to conduct this type of activity is addressed in the
Training Program portion of this document, but includes
at least a Class III level of Dow conducted training or
equivalent with additional on-the-job experlence provided.
There is a primary group of employees having both adequate
education and experience to design and work with custom
made gauges. There s a secondary group who work under
ths supervision of the primary group and their activities
are |limited to source manipulation only, not design.

*See I[tem 11 for detalled discussion,
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Presently, the custom made gauges are used for activities
such as X-ray fluorescence analysis, beta, gamma and X-ray,
transmission, n absorption, n scattering, n activation,

and prompt gamma ray analysis including, but not limited
to isotopes of Cd-109, Fe-55, and Am-241. The level of
activity is normally limited to 0.05 Ci of Cd-109, 0.2 Ci
of Fe-55, and 5 Ci of Am-241 per device. The fabrication,
testing, and servicing of the custom made gauges occurs
primarily at the Dow Instrument Development Group in the
Analytical Laboratory. The custom made gauges can be used
at any of the Dow Midland facilities for development evalu-
ation. The RSC reviews applications for each custom made
gauge following the Custom Made Gauge Review form (Annex I,
Number 2) for approval.

After the development evaluation for any custom made gauge
has been completed, the gauge may be used as an ongoing
production gauge by maintaining the gauge on the sealed
source gauge (device) inventory control program and
keeping the Custom Made Gauge Review form on file.

Prior to distribution of custom made gauges for routine
production applications at other NRC or agreement state
licensees, the Instrument Development Group supervisor or

a contracted vendo~ will submit the custom made gauge review
requirements to the NRC or appropriate agreement state for
approval (this does not affect gauges fabricated prior to
the license renewal approval date).
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ANMEX T to Item 8 of License Renewal Appl ication

1. Letters from R. C. Bishop, M.D., Chairman, RORC No. 45, and
W. W. Corn, M.D., Chairman, IRB

2. Custom Made Gauge Review form

e . 7% N r— >
- S e i e i I ———— -




Item 10. RADIATION DETECTION INSTRUMENTS

Meter Type
Radiation Survey Instruments

Contamination Instruments

Liquid Scintillation Counter

Minimum Number Available

9

5

. -



Item 11. Radiation Meter Calibration Procedures

Introduction

The following information details Dow's meter cal ibration
operations. In addition to conducting our own survey meter
cal ibrations, we return meters to various manufacturers and
vendors for repair and for calibration. The only meters
routinely calibrated outside of Dow are the neutron survey
meters. The Geiger-Mueller meters are calibrated by Dow

if used for survey purposes.

Criteria for Meter Calibration Frequency

Frequency of calibration as dictated by use but not to be
less than annually.

Quarterly Calibration (91 + 20 days)

Radiography Operations (State of Michigan regul ated)
TRICA Reactor (Emergency Response)

Semi-Annual Calibration (182 + 20 days)

For example: Radiation Safety Operations
Seal!ed Source Device Fabrication and
Service Operations
TRIGA Reactor Operations
Solidification Research and Deve! opment
Operations

Annual Calibration (365 + 40 days)

For example: Emergency Response Meters (e.g., fire, security)
Neutron Survey Meter (Returned to Manufacturer)

Meter Calibration Operators

Meter calibration will be performed only by trained industrial
hygienists (radiation safety staff). Specific training in the
use of the calibrator device will be provided by the radiation
safety officer or an experienced operator of the calibrator.
Specific training includes radiation protection techniques of
time, distance, shielding, and the use of the interlock system
to minimize radiation exposure potential during meter cal ibra-
tions. Additional training involves operational supervision
for the initial meter calibration operation.

Personal Dosimetry

The individual performing the cal ibration must obtain (from
the RSO) and wear a personal radiation dosimeter.
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Calibration Specifications and Quality Control

An adequate calibration of a radiation meter cannot usually

be performed with check sources. Frequent checks with check
sources will be supplemented at periodic intervals using the
two point calibration method. Each scale of the meter will

be checked at two points; approximately 25% and 75% of full
scale. A survey meter may be considered properly calibrated
at one point when the exposure rate measured by the instrument
differs from the true exposure rate by less than 10% (Regulatory
Guide 10.5). However, readings within +20% are considered
acceptable if a calibration chart or graph is prepared and
attached to the instrument.

Each instrument will be calibrated for gamma radiation using
the Eberline multiple source Camma Cal ibrator Model 1000.

The Model 1000 calibrator is designed to provide a beam of
fonizing radiation internal to a self-contained source shield.
On December 12, 1974, the calibrator (Serial No. 112) contained
eight individual sources totaling 143.0998 Ci of Cs-137. The
source quantity breakdown was as follows.

Source

Postion Serial

Number Number Test Date Isotope Quantity
1 422 12-12-74 Cs-137 88 uCi
2 407 12-12-74 Cs-137 8.2 mCi
3 393 12-12-74 Cs-137 322 mCi
4 254 12-12-74 Cs-137 F L A
5 410 12-12-74 Cs-137 3.5 mCi
6 399 12-12-74 Cs-137 166 mCi
7 386 12-12-74 Cs-137 3.7 C1
8 253 12-12-74 Cs-137 132 Ci

TOTAL  143,0998 Ci

The exposure rate (mR/hr) for each source versus height
(inches) in the calibration chamber is provided in a table,
Annually, the values contained in the table must be updated
to account for radioactive decay of the sources (2.284% change
per year). Refer to the technical manual for source decay
correction procedures. The actual calibration curves for
each source and positions is found in the back portion of
the technical manual for the Model 1000 (Serial No. 112)
provided by Industrial Reactor Laboratories, Incorporated,
of Plainsboro, New Jersey, the manufacturer. A description
of the initial calibration procedure performed by Industrial
Reactor Laboratories is also found in the technical manual.
Instructions for operating the cal ibrator are found in the
operations manual.
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If an instrument does not read within +10% of the true or
calcul ated value full scale deflection, the reading may be
corrected by adjusting the meter's potentiometer(s) or
calitration pod(s). The potentiometers are located in
different locations for each meter. Some are located

within the instrument housing or on the outside of the

meter and some meters have no potentiometers readily

available. If a meter reading cannot be adjusted, the
instrument will have to be returned to the manufacturer

(or similar service) for repairs or adjustment and calibration.

Beta Correction Factor (BCF)

The BCF is used when surveying beta radiation sources to
correct for the meter's Insensitivity to beta radiation.
A BCF for the meters is obtained by using a known beta
source,

Calibration Tagq

A sticker indicating the calibration date, battery condition,
silica gel condition (if applicable) and the initials of the
individual who calibrated the instrument will be attached to
the side of the meter housing. This practice provides a
convienent mechanism for spot checking radiation meters for
adequate cal ibration dates.

Contracted Meter Calibration

In the event that meter calibration can not be performed by
Dow Midland personnel, an outside contractor service (NRC or
Agreement State Licensed) may be used for cal ibration.

Calibration Facility Access Control

The meter calibration equipment is stored in a posted and
locked room under the adminstrative control of the Industrial
Hygiene Group. Access is controlled by the radiation safety
staff of the Industrial Hygiene Services Group.

Records Retention

A copy of all meter calibration data will be maintained in
the Industrial Hygiene files (at least five years beyond the
life of the instrument).




Item 12. Personnel Monitoring

Personnel Monitoring Minimum Criteria

i. Whole Body Radiation Dosimeters
a. Loose Isotopes

All users of loose isotopes which emit hard beta
and/or gamma (or X-rays) rays are provided with
a whole body radiation monitor dosimeter when
the radiation whole body exposure dose rate is
likely to exceed 5 mrem/hour (h) and the indivi-
dual cumulative dose may exceed 25 mrem/week (wk).
Also, individuals entering general work areas
where the whole body radiation dose rate exceeds
5 mrem/h and the individual cumul ative dose may
exceed 25 mrem/wk are provided with a whole body
radiation monitor dosimeter.

b. Sealed Sources

Personal monitoring is provided for employees who
service or modify sealed sources and sealed source
devices (custom made devices) where the radiation
whole body exposure dose rate is likely to exceed

S mrem/h and the individual cumulative dose may

e ‘eed 25 mrem/wk. However, personal monitoring

i, usually not provided for employees who use or
work near p 1{uction type gauges used for routine
analyses becsuse of Lhe near certainty that 25%

of the quarterly allowed dose (10 CFR 20.101) will
not be exceeded. No calculations or documentation
are maintained because: (1) the sources are shielded
to keep radiation levels below 5 mR/hr at 30 om from
the gauge surface, (2) all direct radiation beam
areas are identified and posted to prevent access,
and (3) employees typically do not spend major
portions of the work shift using or even located
near the gauges.

2. Extremity Radiation Dosimeters

Individuals handling loose isotopes and sealed source
capsules, which emit hard beta and/or gamma (or X-rays)
rays, where the radiation extremity dose rate is likely
to exceed 75 mrem/hr and the total dose is likely to
exceed 360 mrem/wk based on dose rates and anticipated
exposure time are provided with extremity monitoring
devices.
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Other Radiation Dosimeters

Indlviduals who enter radiation areas where whole body
exposure dose rates are likely to exceed 50 mrem/hr or
the calcul ated whole body dose is likely to exc

100 mrem/wk based on anticipated exposure time may

pe provided with pencil dosimeters for daily record ing
of exposure doses.

Biological Monitoring Program = Criteria for Bioassay

Bioassays for 1-125 will be perforned in accordance
with criteria and frequency positions set forth in
Regul atory cuide 8.20. Thyroid measurements will
be made routinely as establ ished by the radiation
safety officer (or a member of the radiation safety
staff) under authorization of the Radiation Safety
Committee (RSC) «

Bioassays for teitium (H-3) will be per formed in
accordance with criteria and frequency set forth

in the Regulatory Cuide for H-3 (see "Guidelines
for Bioassay Requirements for Tritium", Nuclear
Requlatory Commission, pivision of Fuel Cycle and
Material Safety, October 19, 1977). Urine measure-
ments will be made unless 4 different method of
bioassay is deemed necessary due to metabol ic route
of a radio label ed compound . The need to initiate
H-3 bloassay will be established by the RSO as
designated by the RSC.

The need for biological monitoring for other radio-
{sotopes will be establ ished as deemed necessary by

the RSO and the RsC. Criteria for action levels are
established for other radioisotopes using similar
exposure safety factors relative to max imum pernissible
body burdens (MPBB) and max imum pemisslble concentrations
(10 CFR 20) as found in Regulatory Cuides for 1-125, H-3,
and Regulatory Cuide 8.9.

In setting action levels to initiate bioassay consideration
will be given to the concept of keeping personnel exposures
as low as reasonably achievable (ALARA) .




Item 14(b)(1).

Non-Commercial Waste Disposal

Dow will dispose of low level radioactive waste
by incineration. The incineration of low level
radioactive waste is authorized by the State of
Michigan Department of Natural Resources under

permits 93-731 and 471-79.

The incinerator is located inside the fenced boundary

of Dow's Midland, Michigan, site. Five warehouses are
located from 300-450 feet east of the inclinerator.

Other than the administrative offices for these buildings,
the nearest occupied building is approximately 600 feet to
the southeast and is a single story structure. The Dow
boundary fenceline relative to the incinerator is 800 feet
south, 1200 feet west, 4400 feet north and 4400 feet east.
The Tittabawassee River traverses the boundary on the west
and south sections of the Michigan Division. Prevailing
winds are from the southwest.

The incinerator is a rotary kiln design that discharges
27,000 to 32,000 cubic feet per minute (SCFM) of exhaust
gases through a stack 200 feet in height with an inner
diameter of 12 feet. The normal operation schedule is

24 hours per day, 7 days a week. Under normal conditions,
it suspends operations only for breakdowns and scheduled
shutdowns. Plant rubbish, industrial solid wastes and
liquid organics are examples of typical nonradioactive
wastes being incinerated.

Additional details about the operation of the Michigan
Division Incinerator as related to its use for disposal
of radioisotopes are described as follows. The major
radioisotope wastes incinerated are C-14 and H-3 (tritium).
Incineration is well within the requirements of the NRC
regulations guidelines of 10 CFR 20, Apendix B, Table II,
for maximum permissible concentrations (MPCs) for
unconditional release of effluents to the environment.
The incineration criteria for radioisotopes limit the
daily concentration to be equal to or below the
allowable MPCs at the source of generation. The

weekly average concentration of radioisotopes is
limite . to 10 percent of the allowable MPCs at the
effluent release point (as effluent leaves incinerator
facility). Potential exposure to radioactive effluents
has been considered for personnel in buildings near the
incinerator and to the general population offsite.
Based on self-imposed effluent source limits and
additional dilution, the potential exposure to all
personnel are many fold less than acceptable exposure
guidel ines set by the NRC.
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Enclosed is background information regarding the
effluent flow rates of the incinerator, appropriate
MPCs, NRC regulations, current NRC license conditions
for incineration and calculations used as the basis for
incineration guidelines. The effluent flow rates used
for the stack gases and quench water are 10 percent less
than actual flow rate ranges. This means that actual
effluent concentrations for the stack gases and quench
water will be less thar those calculated and provides an
additional safety factor. Included are sampling and
analysis protocols for the incinerator when sampling

is required.

Based on the enclosed calculations and operating criteria,
Dow wishes to incinerate the following radionuclides.

RADIOISOTOPES APPROVED FOR DISPOSAL
BY INCINERATION

H-3, C-14, and any byproduct material
licensed with a physical half life
greater than 15 days (e.g., excludes
Na-24, P-32, Sc-47, Mn-56, 1-131, etc.)

The incinerator operates approximately 300 days per year
which accounts for breakdowns, maintenance, and planned
shutdowns. Radioactive material will be burned not more
than 5 days per week or 260 days per year.

The operating guidelines limit the quantity of each
radioisotope incinerated per burn. If more than one
radionucl ide are combined in a single burn, the

maximum activity of each radionuclide allowed to be
burned would be calculated by the "sum of the ratios"
method described in "Note 1 to Appendix B" of 10 CFR 20.

Because of the near certainty that H-3 and C-14 will not
be released as ash effluent products of combustion, ash
from burns involving one or both of these radionucl ides
will be treated as ash generated during incineration of
nonrad ioactive waste and will be disposed of as a non-
radioactive ash In a hazardous materiale landfill. A
survey will be made by th: RSO to verify these assump-
tions and calculations. If a burn includes one or more
of any other radionuclide, the ash concentrations will
be evaluated. If appropriate surveys verify the con-
centrations (in terms of microcuries per gram) specified
for water in Appendix B, Table II, 10 CFR 20 are not
exceeded, these ash residues will be disposed of as
nonradioactive ash in a hazardous materials landfill.
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If ash residues are found to exceed Appendix B,
Table II, concentration limits due to the
incineration of known radionuclides, the ash
will be segregated and packaged for shipment
to a federally licensed burial site.

Dow intends to incinerate solid waste, animal
carcasses, tissue, combustible liquids, liquid
scintillation vials and fluids and any other
combustible waste generated from the use of
Dow's Midland byproduct materials license and
byproduct material licenses held by subsidiaries
or divisions of The Dow Chemical Company. It

is estimated that the amount of low level
radioactive laboratory wastes from other NRC
licensed sites of The Dow Chemical Company will
not exceed 100 millicuries. These wastes are
likely to be limited to carbon-14 and hydrogen-3.
This amount of radioactive waste will not signi-
ficantly impact the overall Midland low level
radioactive waste incineration operation.
Incineration will not include sealed sources

or devices. The Radiation Safety Officers of
the Industrial Hygiene Laboratory will monitor
the radionuclides and their activities to be
incinerated so as not to exceed the limits
specified.




Item 15,

RADIATION PROTECTION PROGRAM



I.

IT.

III.

RADIATION PROTECTION PROGRAM

Summary Outline

Radiation Safety Committee

A.

B.

Membership, Meeting Frequency and Membership Experience and Training

Radiation Safety Committee (RSC) Control Function and Administrative
Procedures

1.
2.

3.
4.
5.
6-

responsibilities, duties and authority of the committee
procedures and criteria for evaluation of uses of radioactive
materials

training of radioisotope users

procedures used for controlling and maintaining inventories,
procurement of radioactive materials, possession limits and
transfers of radioactive materials

methods employed for maintaining records of the RSC proceedings
and safety evaluations of proposed uses of radioactive material
periodic review of the radiation protection program

Radiation Safety Officers

A.
8.
C.

Responsibilities, Duties and Authority of Radiation Safety Officers

Radiation Safety Group Organizational Structure

Experience and Training of the Radiation Safety Officers

Loose Radioisotopes - Radiation Protection Procedures

A.
B.
C.

Isotope Owner Responsibilities

Isotope User Responsibilities

Classification of Laboratory Areas

Survey Frequency Criteria for Removable and Fixed Surface
Contamination

Survey Methods

Airborne Radioactivity Monitoring Criteria

Acceptable Radiation Dose and Contamination Limits

Biological Monitoring Criteria

Personnel Monitoring Criteria



Iv.

Documentation and Recordkeeping Considerations
L J

Posting Requirements for Working with Radioactive Materials

Criteria for Use of Ventilation Equipment and Surveys

Procedures for Ordering, Receiving, Unpackaging and Transferring of
Radioactive Materials

Radiation Protection Instructions to Isotope Users
Emergency Procedures
Storage of Radioactive Materials

Respiratory Protection Policy

Forms: Laboratory Isotope Use Approval

Radiation Training Record/Isotope Use Approval

Sealed Source Radiation Protection Procedures

A.

C.

Training Criteria

1. Sealed source device owners
2. Custom made gauge fabrication and service personnel
3. Sealed source device installation and removal personnel

Responsibilities of Sealed Source Users

1. Sealed source device owners

2. Custom made device fabrication and service personnel
a. individual user responsibilities
b. supervisor's responsibilities

Procurement, Use, Transfer and Disposal of Sealed Sources and Devices

1. Procurement

2. Receipt and survey

3. Transfer of sealed sources and devices

4. Use of sealed sources

5. Storage of sealed sources

6. Removal and disposal of sealed sources and devices

In reference to Regulatory Guide 10.5 subnote 7, Dow will update or improve
radiation procedures without prior notification (license amendment) of the NRC.
The following changes would not require NRC notification; (1) changes dictated
by NRC Rule changes, (2) changes in internal management forms, (3) changes in
contracted waste disposal firms, (4) changes in personal dosimeter contractor or
(5) other changes of similar nature. But changes of this type are not intended
to include modification of basic criteria committments. The significance of the
change and thus the need for NRC notification would be determined by the
Radiation Safety Committee and/or Radiation Safety Officer.




I. Radiation Safety Committee
A. Membership, Meeting Frequency and Membership Experience and Training

L. W. Rampy, Chairman

0. U. Anders, Technical Expert (Radiochemist)

F. A. Blanchard, Technical Expert (Radiochemist and Physicist)
D. J. Ducommon, M.D.

W. H. Lee

G. W. Fngdahl, Radiation Safety Officer (RSO)

The Radiation Safety Committee (RSC) is composed of physicians,
engineers, scientists, and management with a broad background
in the use of radioisotopes and radiation sources. The RSC is
responsible for the administration of all Dow Midland location
activities involving the use of radioactive materials and
radiation sources including assuring compliance with NRC
regulations. The RSC will meet at least four times a year.

If the full RSC is unable to meet, a minimum of the chairman
of the RSC, a technical expert (F. A. Blanchard) and the

RSO are authorized and empowered to act for the full RSC

as a quorum. RSC actions require a simple majority of those
present. A curriculum vitae for each member of the RSC is

in Annex II, Number 1.

B. RSC Control Function and Administrative Procedures
1. Responsibilities, Duties, and Authority of the |_

The RSC has jurisdiction over all activities involving
the use of radioactive materials and radiation emitting
sources., The RSC has been delegated this authority by
and is answerable to the general manager of the Michigan
Division and the corporate director of Research and
Development. Operational duties of the RSC include,

but are not limited to the following.

a. Set radiation safety policies and criteria
for the use of radioactive materials for all
Michigan Division and Midland location
corporate Research and Development facilities.

b. Receive, review and act on all applications
for the use of unsealed radiation sources and
materials in the Midland location used by Dow
employees in which a radiation hazard may
exist. The authority for interim approval
may be delegated to the RSO for up to Type C
laboratory levels [as set by International
Atomic Energy Agency (IAEA) Safety Series
No. 1, 1973 and listed in the enclosed table
in Section IIl.c.].
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c. Receive and review periodic reports from the
Industrial Hygiene Laboratory on monitoring,
contamination and personnel exposure.

d. Establish isotope user categories and certify
employees who may receive and work with radioactive |
materials or radiation sources. Interim certification ‘
may be granted by the Industrial Hygiene Laboratory,

Radiation Safety Staff. Certifications will be |
reviewed annually.

e. Develop administrative procedures for properly
safe-guarding against hazards assoicated with
radiation sources and radioactive materials.

|

f. Evaluate all incidents or defects which may
cause a substantial safety hazard and report

if necessary.

\

|

g. Carry out correspondence with the NRC and State
of Michigan on incident reports, license
applications and license amendments.

Procedures and Criteria for Evaluation of Uses of Radioactive
Materials

The RSC evaluates each new type of use where medium
and high levels of loose radioisotopes as defined by
the classification system outlined in Section IIl.c.
The RSO is authorized to give interim approval for

new uses of low levels (IAEA, Type C or less) of

loose radioisotopes. The RSO is authorized to approve
new uses of C-14 up to 50 mCi, H-3 up to 50 mCi, P-32
up to 10 mCi and I-125 up to 10 mCi per laboratory
experiment.

For each new use of loose radioisotopes, the criteria
that will be considered for approval of facilities,
equipment and operating procedures include the following:
the degree of radiotoxicity, quantity of material and
nature of the operation; the adequacy of the facilities
and equipment, operating, handling and emergency pro-
cedures will be evaluated for each new use; the require-
ments for facilities and equipment will be specified by
the RSC and RSO in the Laboratory Isotope Use Approval
form. Laboratory approvals will be maintained for
repetitive studies of a similar nature with annual

review by the RSC and RSO.
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The RSO and Radiation Safety personnel (industrial
hygiene specialists) are delegated the responsibility
to verify that operating procedures, facilities and
equipment are being utilized as specified in the
Laboratory Isotope Use Approval form.

d.

Criteria that will be considered for approval

of facilities and equipment include the following
examples but specific requirements will be
established as deemed necessary by the RSO

for each use situation.

1)

2)

3)

4)

General Considerations

a) Specific areas for handling radionuclides
are identified.

b) Work shou!. be planned to separate
different levels of radioactivity
(e.g., areas where stock solution
dilutions are made should be separate
from low level dilution work).

Floors, Walls and Work Surfaces

Floors, walls and work surfaces should
be such that they are easily cleaned.

Waste Disposal

Disposal of radioactive wastes are in
accordance with NRC rules and regulations
specified in 10 CFR part 20. Specific
consideration will be given to dedicated
waste containers, labeling, segregation
of waste type and inventory control.

Ventilation

Adequate room ventilation will be provided

such that the maximum permissible concentration
(MPC) for work areas and the environment will
be in compliance with the rules and regulations
from Appendix B, 10 CFR part 20. Specific
consideration for adequate flow rates to
control radioisotopes in enclosures and
minimum room air changes (e.g., minimum

of six changes per hour) will be considered.

Considerations for Maximum Permissible
Concentrations (MPCs) of radioisotopes
in the laboratory and the environment
will be reviewed.



b.

5)

6)

7)
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Personal Protective Equipment

Adeqgate protective clothing will be used
commensurate with the level of radioactivity
being handled, and the nature of the radio-
isotope to meet a goal of essentially zero
personnel contamination. For example,
laboratory coats and disposable PVC gloves
would be required for low level laboratories.

Radiation Monitoring Equipment

Appropriate equipment will be provided for
radiation surveys of personnel, equipment
and work surfaces.

Personal Protective Measures

Work procedures are reviewed tc minimize the
spread of radioactive materials (e.g., no
mouth pipetting, use of drip pans, use of
plastic backed absorbent paper). No food/
beverage materials or smoking are allowed

in radioactive material use areas.

Criteria for the approval of custom gauge/device
fabrication and service.

1)

2)

3)

Custom gauge/device fabrication and service
approval criteria require facilities for
shielding of sources and equipment for
handling the source to minimize extremity
and whole body dose.

Radiation survey instruments are required

to monitor the radiation levels during

all development and construction phases.
Personal dosimetry use criteria will be
followed which include film badge and

finger ring for all operations when handling
sealed sources (refer to item 12 attachment
and Section III.I. for additional information
on criteria for personnel dosimetry). Wipe
testing and inventory records for each sealed
source must be maintained with RSO review
semi-annual ly.

Sealed sources are stored in secured areas
with access limited and area posted.
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3. Training of Radioisotope Users

All users of radioisotopes are required to have training
commensurate with the level of hazard prior to approval
to use radioisotopes. Prior to use of radioisotopes,
individuals must contact the radiation safety office
staff for radiation safety training.

a. The RSC requires that appropriate training
be provided to the following groups.

1) custom gauge fabrication and service personnel

2) sealed source device owners

3) loose isotope users (greater than exempt
quai.tities)

4) emergency response personnel (medical,
fire and security)

5) support services (maintenance, incinerator
operators, etc.) who work in the vicinity
of radioactive materials but do not handle
radioisotopes directly

The variation in potential radiation hazard to
employees within a particular group has required
the development of three distinct levels of
training. These training levels are identified
as Class I, II and III; where Class I is the
lowest level and Class III is the highest level
of training. The levels of training are not
rigid but are subject to the evaluation of the
RSO. The training criteria as minimum guidelines
include the following for each class of training.

b. Class I Tralnlqg

Minimum required for support service personnel, not
direct users of radioisotopes or sealed sources.

Radiation topics include radiation emissions,
interactions and properties; background and man-
made sources of radiation; biological effects of
ionizing radiation; radiation protection standards;
contamination protection techniques; training
estimated to be 30 minutes to 1 hour.

This type of training program is required for
plant supervision where production sealed

source gauges are used. (Additional details
are available in Section IV.A.,) The training
topics covered may include any of the above
topics but are normally targeted at the specific
hazards of the individual sealed source device
and the administrative responsibilities.




C.

Class II Training

Minimum required for low level loose isotope
users.

Training will include all subjects for Class 1

in greater detail plus radioactive decay, radiation
units and quantities, radiation protection techniques,
radiation instrumentation, external protection,
contamination surveys, decontamination, radioactive
materials transportation, radioactive waste disposal
and emergency procedures. Training time to be 3 to

4 hours depending on scope of work and radioisotopes.

Class III Training

For medium and high level users of loose isotopes,
sealed source device fabrication and service
instrument personnel and radiation safety support
staff.

Training to include all areas discussed for
Class T and II, but in greater detail plus
details on personnel dosimetry, treatment

of contaminated injuries, air monitoring,
bioassay considerations, etc. Approximate
training time is eight hours with a closed
book written exam requiring a 75% correct
score for passing grade. Additional training
and review of problem areas are performed with
re-examination for those scoring below 75%.
Failure of the exam excludes any individual
from use of isotopes.

Interim approval to use unsealed radioisotopes

is given by the RSO when classroom training is
complete. (This assumes that the planned work
has been approved by the RSC for medium and

high level laboratories.) The isotope user

works under the direction of an experienced
radioisotope user or supervisor until competency
has been demonstrated in the laboratory. The
laboratory supervisor's signature is added to

the isotope use approval record sheet as a record
of competency. The isotope use approval form is
submitted for final approval to the RSC at the
next regularly scheduled meeting (or sooner if
necessary). The isotope use approval form details
the isotopes and level of radioactivity authorized
for use.
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If additional isotopes, increased quantities of
isotopes (sufficient to require medium or high
level laboratory precautions) or operational
changes are made, then the isotope user is
required to obtain new isotope use approval
from the RSO and RSC. This will be granted
only after completion of appropriate training
and review of the laboratory use approval
requirements.

The RSO is authorized to approve sealed source
owners for use of sealed source devices used as
part of production and research operations.
Approval of individuals for use of sealed sources
for fabrication of devices or servicing requires
the approval of the RSC.

e. The employee training will be performed by the
RSO or one of the radiation safety personnel
(industrial hygienists) who has completed
Class III training and additional specialized
training in radiation safety techniques.

Training will be performed by: G. W. Engdahl, M.S.,
Environmental Health, University of Minnesota; T. W.
Parsons, M.S,, Health Physics, Purdue University;

or other industrial hygienists with a minimum of a
bachelor's degree and significant technical training
in health physics.

4. Procedures used for controlling and maintaining
inventories, procurement of radioactive materials,
possession limits and transfers of radioactive materials.

a. An inventory control system approved by RSC

and maintained by the RSO is used to track

the movement of all radioactive materials.

Tracking of radioactive material occurs from

initiation of order through disposal. The

record of all movement is maintained through

the use of the Radioactive Material Transaction

Form (loose isotopes) and Change Notice Form
(sealed sources and devices) which are summarized
for computerized recordkeeping. The recordkeeping
summaries are verified and reported to the RSC.
ihe typical procedures followed are as follows
(Radioactive Materials Transaction Form is in
Annex II, Number 2).
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Isotope User - Requistions for Radioisotopes

Purchasing Department To User

Purchase Order Coples‘/////;a > Radiation Safety Officer

Supp!ier

{

Shipment to Central Receiving, Ag Research Center
or Larkin Lab

- phone notification to user and Industrial Hygiene
on arrival

Isotope User

Isotope user logs In Inventory record and completes
material transaction form

Radiation Safety Officer

- add to computer inventory record for isotope owner
supervisor

Use and/or transactions include shipments to other
approved isotope user in Dow; shipments to outside

Dow; shipments of radioactive waste to the incinerator;
shipments of radioactive waste to commercal waste
disposal facility. All transactions are coordinated
through the radiation safety office and communicated
on paper with the Radioactive Materials Transaction
Form or Sealed Source Change Notice Form to the RSO.

Inventory Control Review

The RSC reviews summaries of all transactions and
material inventories for each isotope. An example

of this is in Annex II, Number 3. Each owner verifies
his inventory with the RSO. A summary of all isotopes
in loose and sealed form is prepared for the review
and approval of the RSC to verify compliance with
licens2 possession limits., This document serves

as a working control document to check and approve
Isotope orders for quantity limits as delegated to

the RSO. Any discrepancies found must be reported

to the RSC and rectified in the inventory records

by the isotope owner and RSO.
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Methods employed for maintaining records of the RSC
proceedings and safety evaluations of proposed uses
of radioactive materials.

The RSO maintains Minutes of each RSC meeting in the
Industrial Hygiene Laboratory files. New types of
uses of radioactive materials are infrequent and
handled on an individual basis. The RSO and the
isotope user present information about the nature
and level of radioactivity to be used for the new
type of study. The RSC requires that information

be supplied regarding the adequacy of facilities

and equipment, and operating, handling and emergency
procedures. The laboratory isotope use approval
record is maintained to document isotope level
approval and conditions of use. Personal dosimetry
and contamination control monitoring requirements
are also specified in the laboratory isotope use
approval form.

Periodic review of the radiation protection program.

Annually, the RSC reviews the radiation safety program

to ensure personnel exposures and operations are
maintained within the regulations set forth by the

NRC and the conditions of this license. Records

reviewed include the following summaries and records:
statistical summary of personal dosimetry results;
cumulative inventories for unsealed (loose) and sealed
sources of each radioisotope versus the possession

limits; number of individuals authorized to use isotopes;
training provided for isotope users and support personnel;
bioassay data collected and results of subsequent action
when deemed necessary by the RSC; cumulative totals of
radioactive waste disposed by noncommercial incineration
and commercial waste disposal at contractor facilities;
summary of all transactions by each approved isotope owner.

Also reviewed by the RSC will be the results of NRC
inspections, written safety procedures and overall

adequacy of the management control system that is
in place.

Each isotope user's approval status will be reviewed
annual ly.



ANNEX Il to Section I of Radiation Protection Program

1. Curriculum Vitaes for: 0. U. Anders
F. A, Blanchard
J. Ducommun
W. Engdahl
. H. Lee
W. Rampy
2. Radioactive Materials Transaction Form

3. Example of a Computer Report for Loose Isotopes
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Education

1966: Ph.D., Medical Chemistry
The University of Michigan, Ann Arbor MI
Thesis: The total synthesis of B-homoestrone and approaches to azaestrone

1963: M.S., Medicinal Chemirctry
The University of Michigan, Ann Arbor MI

1961: A.B., Chemistry
Indiana University, Bloomington IN

Englo!!gnt

The Dow Chemical Company (1966-Present)

Present: Director, Industrial Hygiene Laboratory, Information Center/Qual:cy
Assurance, and Analytical and Environmental Chemistry Research

1983-84: Director, Industrial Hygiene Laboratory and Information Center
1978-82: Manager, Industrial Hygiene Laboratory
1973-78: Group Leader, Inhalation Toxicology Research Laboratory
1971-73: Research Toxicologist, Toxicology Research Laboratory
1968-71: Assistant to Director, Human Health R&D, Midland MI
1967-68: Manager, Patent Department, Human Health R&D, Indianapolis IN
1966-67: Chemist, Michigan Division Special Assignments, Midland MI

1962-65: E. Mead Johnson Memorial Fellow
American Foundation for Pharmaceutical Education
The University of Michigan, Ann Arbor MI

1961-62: Research Fellow, College of Pharmacy
The University of Michigan, Ann Arbor Ml

Professional Memberships

American Chemical Society
American Industrial Hygiene Association
Michigan Industrial Hygiene Society

Professional Certifications

1980: Diplomate, American Academy of Industrial Hygiene (Certificate #1962)
1980: Diplomate, American Board of Toxicology

Publications: Available upon request.
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