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RESPONSE TO NRC LETTER
Dated QOctober 20, 1983

Response ‘o Item #)
1« M™Management commitment to ALARA

d. Plan to make osccupstional personnel aware of ti. .
ALARA commitment.
Commitment to ALARA wil!l be made known to
occupational personnel as fo!lows:

i. ATl new applicat-ons to use radionuc?ides
will include a section requiring the
applicant to address the ALARA commitment,

ii. A1l new personnel! in radicactive
laboratories will receive 2 form letter
advising that ALARA principles apply at the
University of Wyoming.

ii1. Each film badge user receives a notice for
gach occasion when f1lm badge readings are
above background. Users receiving more
than 10 mrem whole Sbody exposure du:ing a
monthly wear period are asked to review
their procedures and/or account for the
elevated exposures,

ive Letters are written to the principal
researcher in laboratories advising him/her
of @ summary of the exposures of personnel
in the laboratory when the majerity of the
workers in the Taboratory receive exposure
above background on film badge reports.

v, Consistent exposure of perscnnel exceeding
10 mren/month is reviewed by the Radiation
Safety Committee. If the exposure is not
explained and/er justified, the user will
be limited to using smaller amounts of
activity or restricted from using
radignuctiides, based on the judgement of
the committee,

vi. Nexus, @ ramphiat published by Landauer,
is distributed to all film badge users.
Extra copies are maintained in the
Radisticon Safety Office.

b. Formal audits of the UW radiation safety program
Audits of the Radiation Safety Program are
performed on an annual basis. Specific items in
the audit related to ALARA are:

i+ Review of film badge records and a summary
of film badge exposures compared to the
Previous years exposure.

i1. Review of laboratory surveys performed by
the Radiation Safety Office.
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¢, AvailabBir1lity of a trained radiation protection
staff to ensure the ALARA concept.

The Radiation Safety Officer (R3D) regquiremants
include educational training and experience
equivalent to or exceeding a master degree in
HMealth Physics from an accredited collage or
university, A second half-time technical
assistant is also on the Radiaiton Safety Office
staff, This part-time perscn receives training
in radiation safety and measurement techniques
at the 700 course level (graduate or qualified
gseniorl), The Radiation Safety Committee
includes personne]l who have experience and
training 1n radiation safety.

d. Radiation safety training for all occupationally
exposed personnel,

Each user of radicactivity is required to fil]
out a form (RS-2) stipulating training and
experiente 1n handling radionuclides including
the radionuclide(s) used and the maximum amounts
used. Depending on the training and experience,
the user is classified as a supervised,
independent, or principle user. Supervised
uysers reguire supsrvision by an independent or
grinciple user whanaver handling radicnuclides
are involved.

The Radiation Safety Officer conducts short
courses for individuals or groups on an "as
nesded” basis.,

Item 1Z outtines the training established by the
Radiation Zafety Committee for radionuclide
users and UW personne]l who are required to work
in the vicinity ¢f radicactive materials.

kS0 authority on responsibilities in promulgating

the ALARA concept.
The RS0 is responsible for promulgating the
ALARA concept in all University of Wyoming
jurisdictions invelving ienizing radiation. The
RS0 kas the autheority to immediately shut down
any acgtivity involving ionizing radiation which
is judged unsafe in kis estimation. The
decision stands until the Padiatien Safety
Committee reviews the situation. The Radiation
Safety Committee may sustain the shut down or
stipulate conditions for reénewing the activity.
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to Item #1

Each zpplication tc use radicactive material is
reviewed 1n terms of satisfuctory monitoring
equipment for the radionuclide, quantity of
gctivity, the physical stateis) of the elements or
compounds involved, and whether it is a sealed or
unsealed source. Each Jaboratory is classified &=
a Towy medium, aor high hazard Yaboratovy according
to TABLE 1 (page 16:00:00) ovf the UW Radiation
Safety Manual.

11 procedures handling volatile radicnuclides
which may cause air cantamination exceeding 0.1 MPC
must be carried cut in an approved hood or glove
box.,

As far as practical experiments 1n existing
laboratories are designed tc minimize personnel
exposure by 1imiting and controlling access to
Tabogratires using radionuclides. "Hot" activites
are carvried out 1n sececific areas away from the
ma&jor amount of personnel occupation. Plans for
new buildings anticipating use of radigactive
materials are reviewed by the RS0 1n conjunctian
with the specific department and the arcnitect.,
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_2. List of departments using radiopactive materi13ls, quantities and types.
Typical Inventery of Unsealed Radioactivity by Department and Radionuclide

COLLEGE AND
DEPARTMENT RADIONUCLIDE (mC1i)

H=-3 c-14 p-32 I-12% 8-3% Cr-%51 Ca-37 Other
L Agriculture

Animal Science g.00 1 059 16 1 0.50)
Microbiolagy 25.900 4 10.0 10 10 0.29%
SBiochemistry 192.25% 45 $30.0 31 21 1i3.00
Healih Science
Pharmacy $.00 10
Arts & Science
Botany 10.00 2
Chanistry £00.00 {[B - 0.2%
Zcology 126.50 7:5 18.3 1.9
Enginear ng
Petroleum Eng, 500.080 1¢
| Other
| Rad Safety 11,70 18:2 §.00
TOTALS 1378.4% 104.7 &%8.8- S8.5 26 10 1 18.001

SEALED SOURCE INVENTORY

DERARTMENT RADIONUCLIDE
Ag Engineering Am=-241 ~ 2850 mCi
Betany Am=247 - S0 mCi
Physics Co=-60 =~ 3 mCi
Rad Safety Office Am-241 - 6C mCiy Sr-90 =~ 100 mCi} Ni-E3 - 10 mCi}
H=-3 = 500 wmCi; Ra-226 - 15 mCii Co~60 - 450 mC '}
Pb-210 ~ 2%0 mCis3 Pu-239 -~ 2000 mCi}
C1-2%2 -~ 1,55 wCi: Cx=137 - 9,1 mCH
Water Resourcaes Am=241 - 110 mCq
Tota) sealed scurce activity:

ISOTOPE ACTIVITY (mCt)

Am=243 470

Sr=-%0 180

Ni=§3 10

M3 $00
A Ra-226 1%
t Co-60 493.5

Oy-23% 20400

ct-29%2 1.58

Cs=137 9.1

Sealed beta and gamma reference scurces are possessed by
Physicsy, Zoologyy Physiology and Geclogy departments and the
!adiat1?g Safety Office.. Liguid scintillatio, standards for
M and C and/or quench sets are possessed by the
Biothemistry, Zoology: Physiclogy, Pharmacy, Microbiology,
Animal Science, and Botany departments and the Radiation
Safety Office.
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3. Bubmit a detailed descrigtion of your planned
calibration procedures.

Arrangements are being made to purchase 2 beam calibrator
from J.L. Shepherd and Associates of Glendale, California.
The node! number is EZ28-6A whichk contains a T.2 Ci Cs~137
source., Traceability to a primary standard wil]l be provided
at z later date. Until the new calibrator is received, we
will contin @ to use the 1.2 mCi Ce source to calibrats
instruments (which have Yittle potential of Leing used in
high exposure situations) up to 6 mR/hour. Instruments
which sre to be used for higher exposure rates will be
calibrated at Colorado State University using their .75 CH
Cs=137 scurce.,

Procedure for calibratian

Calibration procedures wiil be carried put in room located
or shielded such that racdisticn will be less than Z
mremshour at any ccoupied areas external to the room when the
baam port of the calitrator 18 open. (Radiation 18 less
than 2 ml/hoyur at ) foot from @ny surtface of the calibrator
when the beam port i3 closed.,) Presently, the rogm is 105
in the Biochemistry butlding.

Far calibration, the fcllowing procedurses are followad.

1. The calibrator stand places the beam height at 36 inches
above the floor of the room. ATl obstructicong that may
cause scattering of the beam are removed from the beasm
path for a minimum distance of six meters.

2. When in use, appropriate signs including "Authorized
Personnel Onliy", "Radiation Area" and "Pers-nne!
Monitoring Regquired” shal! be posted., (Personnel
monitoring is required for all persans in the room. )

3. When using the 1.2 €4 Cs~137 calibrator, a second perean
gheuld be available for asgistance and toc recerd data.

4. A movable instrument support stand designed to minimize
scatiering of the beam shall hold instruments in the
ctalibratidn beam when the calibrator is on.

S« A mirror or mirrors shal! te positioned fn a manner to
read instrument scales from & position remote frem the
beam path whan the beam port is cean.,

6, Instruments will be calibrated at twe points on each
scale reacding, orne point in the Yewer 230% of trne scale
reading and cne point in the upper 40% ¢f the scale
reading. Points shall ba separated by at least 50% of
the scale reading.

e

The Leam port shal) bas closed when instruments are
repogiticned, adiustment calibrations are performed, or
anytime personne) have reason to encountar space in the
Leamn path,
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B, Calibraticons of scales less than 10 mR/hr shall be
accomplished by using 8 x10 sttenuator on the
calibration.

The RSO for the Univer<ity of Wyocming shall be the person
responsble for supervising instrument calibratiocns. Minimum
qualifications for the RSQ are stated slsewhera in the
applicatien., John Doerges has deen the RS0 at UW since
Novembar 1974, His PH,D. leve) training is in Radiology and
Radiaticn Biology specializing in Health Physics. +teg is a
past president of the Central Rocky Mountain Chapter of the
Heslth Physics Society and is presently editor of the
chapters newsletter with an indefinate term.

1 !
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4. Specify
suurces

Itam #4

the procedures you will use to Teak test sealed
in vyour posseszion. Provide descriptione ¢f the

tellowing:

3!

The materials and procedures used for collecling
Teak test samples.

Sealed sources are stored at varigus locations
pn campus. The Radiation Safety Office (RSQ)
maintains an inventeory of these sezled sources
and where thy are stered:. Every six monihs, the
REC performs leal testis on those sealad sources
that are used by university and ether approved
personnel. E£ix inch long cotton tippad
applicators are used to test the sesled sources
for removable contamination. The cctton tip is
applied to the sealed source and then placed
into a plastic bag to transport back to the RSO
where it 15 counted.

The name of the manufacturer and mcdel number of
the measuring instruments used to analyre leak
test samples.

The weak t3H and '46) beta emitters and the

@ 1phs emitteres sre counted on @ Beckman LE~31S50P
itquid scintillztian counter. The remaining
samples are counted using @ Nuclear Assciiates,
in¢. Model 30 208 halogen quenched geiger tube.
The geiger tube 18 mounted on 3 2 inch thick
cast iron shield, The signal frem the geiger
tube is fec inic a Hhomemsde signal pick-oft
gnit., The =ignal pick~off unit goes into an
Oriec Model 77% countar. The high voltage power
supply 18 provided By an Qrtec Mode! 4%56H power
supply. OGamms emitters are counted using a 2" x
2" Nal well type crystal manufactured by Bicron
Model 2MWEE, The signal 8 routed to an Ortec
Mpde! 48% amplifier, then toc an Ortec Model &405A
gingle channel acatyser asnd then to an Crtec
Mode! 775 tcounter. An Ortec Mode! 772 timer is
interfacecd with the geiger snd Nal detector
systems.

Your procedures for calibration of the meaasuring
instrument(s) including a sample calculatign
showing how leak test resulis are convertes teo
microcur 1es.

Geiger counter calibration and convergsion to
nicrocuries, (Example 11lustration)

1) Cotton tipped swab ig applied to
approximatealy 100 ¢cm™ of the sample to be
tested.

2) Swab is counted in geiger counter for }
minute, Assume count equals 100 cpm = ﬁ?'

P L —

R =N

T P ————
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s,

Compliance with sections 20.%(¢), 20.103 and 20,106 of
10 CFR Part 20 in preocedures that may release volatile
or g§3secus radicactive material into restricted or
unrestricted areas.

20.1(c) AY] procedures that may release volatile ¢orf
gasecus radicactive materials ‘n amgunts where
air concentrations in the laboratocry may exceed
those listeo in Appendix B; Table Ils Column 1
of 10 CFR Part 20 must be carried out in an
approved hood. Where hood exhausts exceed
maximum permissible concentrations on an
jntermitent basisy the atmosphere in the
vigdinity of the hood exhaust will be manitored
to ersure that MPC's are maintained. If MPC's
are not maintained the amount of radicactivity
permitted to be used will be reduced until an
appropriate filter system 18 installied in the
fume haod.,

20.103 Thyroid counts are taken of all indivicduals
working with 1-12% in laboratories using I-12%5
in procedures where I-125 may be in a volatile
form. A copy of the form used for reporting the
thyro1d survey 13 attached (Exhibit A).,  Thyroid
counts are taken routinely of indiviguals
performing fodination experiments within 72
haurs of completion of the exper iment.,

Presently I-125 and occassionally H=-3 are the
¢nly radionuc! ides which present a significant
airborn hazard at UW.

20,706 Nc radicactivity in excess of the amounts
permitted in Appendix B Table Il of 10 CFR Fart
C will be released 1n effluents under this
1icense unless specified in an amendment to the

license.

Exhausts of at! hoods ugsing 1-125 will be monitored
initially during experinents invelving I-'2%5 by
celilecting an air sample with sctivated charcoal filters
contained in @ thin walled glass or plastic cylinder.
The filter will be counted using & 2" x 2" Nal (T
crystal with a8 578" % 1 7/16" well procduced by the
Bicron Corporation, The detector output 18 routed to a
single charcoal anslyzer with 3 window set for the
03549 Mev 1-12% photopeak. The gingle channel! analyzer
is colibrated by aligueting 3 known activity of I-12%
fnteo the charcoa' f11ter and determining the efficienty
of the system for [-12%., A chack 1s made by counting a
standard .30 uCi I1-129 solution.

The following procedures are and calculations are
Proyjced to show evidence of detection levels of 8

10 Ci/m) as specified in appendix A Table !I of 10
CFR Part 20.
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Natural background of Nal detector system with 0.2% veolt
window set on 1-129 photopeak is nominally 300 * Bcem.
For a 40 minute count and where + 8 cpm is & three

standard deviation interval from the mean.

This background count rate indicates a count rate of at
least 309 cpm would be required to be statistically
different from batkground (9 cepm > background),

A concentration 7¢ve180f g x 10 i uCi/mt of 1-128 is
#quivalent to 8 x 10 uCi/litar which implies 0,178
cpm of lodine a3t 30% counting efficiency this would
transiate inteo 0852 cpm/!

2 cpn = 168.9/1, rr approximately 170 1, of

033 com/! atmosphere reayired te De
sampled

A sampling rate of 2.5 V/w would require 3 minimum

gampling time of EB minutes,

The counting systen is medulary consisting of ORTEC NIM
Bin with single channe) analyzers; timers counters and
Tingar amplifiers.

The surveys shall be taken in the hood envircnment or at
the hood exhaust on a quarterly basis by the radistion
safety officer or 3 tratned technician from the

Radiation Safety Office.

For experiments involving tritium in the volatiie state
where over 20 wl1i per week may potentially be released
into the envirornment, a tritium saepling program will be
instituted., The sampling system will be reviswed for
gach ingividua) circumstance but will rast grincipally
on the collection of & condensed tritium compoundy in
most cases water. Froducts which do not condensae at dry
ice - scetong temperature will be oxidized by 2 catalyst
or flame. An axcess of W, will be introduced in the
gxidation stream ¢ prov1§t g2 sufficrent amount of water
te rinse cut any tritisted water which might otherwise
adhere to the oxidation compartment »f the system.




—

Y i

NRC
Respronse to ltem #&

6. Your license currently allows you to possess up to 1
curie of phosphorus~-32, you should develop and submit
special safety instructions to be provided to
individuals using millicurie quantities of
phosphorus-232.

The five NRC procedures outlined will be followed by all
user‘s of millicurie amounts of phosphorus-32.

a) The use of Jow density shialding (@.8.y PTexiglass)
in order to keep Bremsstrahlund racdiation at a
minimum,

B) A mandalory radiation survey and wipe test
procedures after each use.

) The use of finger type extremity meniters for
procedures that invelve millicurie guantities of
phosphorus~32.

d) The use aof a dry run prior to the performance of
unfamiliar procedures in order te preciude
unaxpected complications. In addition, it is
recommended that the radiaticn protection afficer
be present during the first experimental run of new
procedures.

@) The tse of sye protection for procedures that
involve 10 millicuries or more of phosphorus=-32.

In additiony the follocwing procedure will be regquired of
personne’ working with greater than ' mCi amounts of
chosphorus-32.

fl Urine sampies will be collectad not more than 12
hours after use with greater than 17 mCi amounts of
phosphorus-32 per experiment., Urine sample
frequency may be reduced for routine operations
where urine samples have a history of minimum
conftamination (less than 3 times backgroundl,
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7. Provide a genera) description of UW's facilitiez and
equipment, e.3., general or stack monitors filtering
systemg, remcte handling equipment, and the séecurity
control measures associated with handiing and storage of
byproduct material. Indicate the availability and
Yocaticgn of glove boxes and their spacial filters,
dedicated waste receptacles, special sinks, and effluent
filter systenms.

At present the UW facilities do not have any continucus
stack moniters for radicactive Noods. Several of the hoods
on campus are filtered with HEPA ¢filters and with
provigions far cther absorbers such as 3 charcoal filter.

A number of hand held remote handling Looie are availiable in
a few laboratories and in the Radiation Safety Office.

These todls range in size from approximately 1' to 4" in
length.

Security control measures associated with handling and
storage ot byproduct material include!

1. Any transfer of radigactive material, on or off
campus or betwesn Tsboratories it prucessed through
the Fadiaticn Safety Office. SCample copies of the
transaction forms are attached., (Exhibit &)

2. ATY radicactive material is stored in laboratorias
which are locked when unoccupied. _

3. AT areas where radicactive materials are storad
are fgentiftied on the placard of each laboratory.
The shketch is posted near the entrance of each lab.

&, The university has 3 rumber of radicactive storage
areas including concrete vaults, safes, underground
vaults, and rooms with walls constructed of high
density concrete. Each of these areas are
separately keyed and sccess to the keys 1g
restricted.

Three "glove” bLoxes are presently in use where radicactivity
is invelved., Two use P=-32 and have 3 recirculating charcosl
tilter, The other 18 a8 chamber for testing the tehavior of
scme labeled strafght chain hydrocarbons and uses smal)
auant it ies a1 C-14,

The hood drains in Physica) Science laborstory rooms 3, S
ahd 7 can be diverted into @ rolding tank located in the
utility shaft adjacent to the Taborataory (sse bDasemant floor
plan ¢f tre Physical Science buildingl. The holding tank
can be amplied fnty the sanitary sewer system or into
separste containers. Before the tank 18 emptied, the
solvefon is analyzed for the radiocactive contents and a
devision 1s made to divert the solution to the sanitary
sewer or to the radigoactive waste stream designated for
Burial, The system has not been used since at lsas!
November 1974,

The Tocatien of radicactive waste recepticals and/or specia)
sinks fe¢r washing radicactive contaminated laboratory ware
are i1dentified on each laboratory placard which is costed in
an obvicus Tocation near the entrance of =mach approved
taboratory.
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¢

8. Include ar explanatory skatch ¢of each area (i.e.; site,
Buildingy Jaboratory room) where haztardous materials are
used and stored or where hazardous operations are
performed.

Exhibit B inciudes a3 map of the physical facilities of the
UW Campus with a1l buildings identified which use andsior
store radigcactive materials. Fleor plans of each butlding
{and apprcpriate level) where radicactive materials are
presant are identified. {Flgor plans are mailed undsar
separate covesr - mairling tube.)
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Response to Item #3

8.

Confirm that al! releases of byproduct materials into
the sanitary sewer systems conform to the requirements
of 10 CFR 20.303.

10 CFR 20.303 states that the quantity of licensed and
other radicactive material released into the sanitary
sewage system shall not exceed )1 curie per year. The
hydrogan-3 release may not exceed S curies per year, and
! curie of carbon-14 may be released.

This statement is to confirm that by-sroduct material
releases from the University of Wyoming conform to the
requirements of 10 CFR 20.303.
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Rasponse to Item #10

10,

Confirm that all relsases of byproduct materials into
air and water are in agreement with the reguirements of
10 CFR 20.1086.

10 CFR 20.708 restricts releases of lTicensed material
tc unrestricted areas not to exceed the limite
specified in Appendix “"B", Table II of Part 20 of the
Code of Federal! Regulations,

I+ any release of licensed material is expactled to
reach unrestricted areas a calculation is performed
pricr to the release to make sure that the specified
Timits are not exceeded,
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12. Outline of training sstablished by the Radiation Safety
Committee. !

The responsibility far training resides ¢n the principle
investigator whose project is approved by the Radiatian
Safety Conmittee. The basic guideline for UW is NCRP .
Repurt No. 71 entitled Operational Radiation Safety ;
Training. This outline draws substantially from material

presented in NCRP Report No. 71.

1. The training requirements of individuals may vary
depending on several factors listed below. ;
A) The potential for radiation exposure
B) The complexity of the task
) Other factors may modify the training including!
1) Personnel who are directly and
continuously supervised will nogrmally
need less training than those who work
independantly or who have infrequent
supervision,
2) Individuals who are responsible for the
supervisien of others will require more
training. ,
3) Ingdividuals who have received previous ;
training may not recuire additional
training., However, care must be taken to :
assure that the previcus training 1s l
current and applicable tc the needs of
ti.e employees cresent position.
4) 1Indiv+duals who have extraordinary
persona: zoncerns about ionizing
radiaticon may need special attenticn. :

11. Topics to be specifically considered in the Radiation
Safety program are numbered and Tisted below.
1, Racioactivity and rad vcactive decay:
2. Characteristics of donizing radiation;
&. Man-made sources; -
4. Acute effects of exposure to radiation]
. Risks assvciated with cccupational exposures)
6. Spacial consideraticns in the evposure cf women
of reproductive age;
7. Dose-equivalant limits;
8, Mode of exposure - ‘nternal, external;
9, Dose=esuivalent determirations;
10. Basic protective messures -~ time, distanze, ‘
shielding; '
11, Basic radiation survey instrumentat i~y =~
calibration and limitations)
12. Radiation monitoring programs and procedures;
13, Contamination control, protective clothing ang
equipment (including respirators), workplace
designy
14, Parsonne! decoentamination]
15. Emergency procedures)
16. Warning signs, slarms;
17. Respensibilitias of employees and of the |
organization; -
18, Interaction with radiation safety statf] l
19, Specific procedures for maintaining e€xposure as -
Tow as 1s reasonably achievable.

| ST PR LT F RS e ——"— e e
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I11. Persennel to be trained includes!

A)

B

€
D
g)
F)
G}

Occupatiorally exposed workers
11 Persons subjected to routine personnel
menitering.
Occasionally exposed workers
1} Duties may occasionally Lring them intc
areas where radiation exposure may occour .,
Manzsgement and supervisory personnel
Contractocr personnal
Visitors
Emergency personna)
Special cases
1} To be agddressed on a case by case basis.,

IV, Regcords will be maintained in the Radiation Safety
Offtice of individuals who receive training. Records

will
Al
B)
[+
2)
£

contain:

Instructors name

Topics covered and time allocation
Duration of training

List of attendees and their depariments
Date and locaticn of class




Response to Item #13

The UW Radiation Safety manual 1is being revised as follows
with respect to the twelve i1tems listed (a through #) in
your latter.

a) Care, selection and use of protective apparel.

Section Il E will be added to the UWRSM entitled "Protective
Clothing™ as follows:

E. Frotective Clothing

Protective clothing is provided for the purpose of
preventing contamination to the skin or clothing of the
radiation worker, Personnel using unsealed racdiocactive
material must wear protective clathing appropriate for the
specific job., In general, when using activity greater than
ten ¢control units {(refer to Table Il) & minimum of rubber
glovesy laboratory coats of tightly wovan fabrics, and eye
protection are required. Contact lenses are not allowed.
Sheoe covers and/ovr coveralls may be required ~ depenging on
the activity levels and potential for floor contamination to
reduce the probabilit, of spreading contamination.

Rubtber giloves and shoe covers should be considered as
potentially contaminated and disposed of as radioactive
waste., Gleves and shoe covers should be removed in 3 manner
that does not contaminate uncovered portions of the skin,

Users should not touch uncovered portions of the skin, reach
into pocketls or handle any perscnal ftems not required in
the exper iment while wearing rubber gloves.

Lead impregnated apruns, gloves or other garments may be
required for protection from low energy gamma Or w~rays and
beta emittars.

wWhen the potential for sericus contamination existsy more
elaborate protective clothing programs are required on a
case by case basis with review and approval by tha RSO,

Protactive clothing worn by radiation workers must be kept
saparate from protective zlothing of other workers. The
clothing wmust be marked permanently with a distinctive mark.
Clothing contaminated with radisactive material that may be
decontaminated sha') be bagged and processed through the
Radiation Safety Offica.

e S T R
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B} Limitatirons, conditions, and specia’) equipment used
retative to handling ligquid, gasecusy finely divided or
uncontained radicactive materials.,

Section II1 € page 12:00:00 of the Radiation Manual will be
revised as Tollows:

£+ Handling, Labelling, Transportation and Storage of
Racdioactive Materia)

1. Handling of radioactive materia)l requires confining the
material to designated restricted areasy minimizing the time
of exposure; maintaining the maximum distance from the
radiocactive material feasible with preoper handling, and
provision for shielding above and bayond the ~orma) safety
precautions taken in 3 laboratory handling hazardous
materials,

For convenience, the term "Contre! Unit" 1is used in this
manual to refer to the activity, in microcuries, that
getermines the labeling and waste disposal reguirements for
any radionuclide. The values of the Control Lait for

var fous radicnuclides are listed in Table I1I.

Guicdelines for work with varicus levels of Contro! Units are
set forth in Table IIl. Projgcts which ipvolve the
: 1.4 b : / { ]

-

General guidelines for wark with radicactive materials are
shown in Table I1I1,
€. The following signs or labels; carrying the approvad
radiation symbol, are lo be placed on rooms, containers,
gtc. as indicated:
CAUTION =~ RADIOQACTIVE MATERIAL =~ for &ach rogm ot
centainer in which is usedy transported or stored a
combined quantity of radinactive materia) greatar than
ong control unit (see Tab'le 11,

CAUTION -~ RADIATION AREA ~ for areas in which the
erposure rate iss ar could be, from 2 to 100 mR/hour.

CAUTION - HIGH RADIATION AREA -‘for areas having
actus! or potentia’l exposure rates greater than 100
mR/Kour .

A1l labels or individua) containers of radioisotopes shall
8150 include the type and quantity of nuclide, date of assay
and should include the name of the responsible user.
tContainars used transiently while the user s present sre
sxempt from these labeling requirements.)
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3. Storage areas for radicactive material must be
igentified on the room placard for radicactive laboratories
angd i1dentified with a "radicactive materials” label. The
storage area must be secure from unauthorized personnel.
Shielding or restricted access may be regquired to limit
exposure toc ignizing radiation.

(The balance of £ is included under the response to item h.!

¢} Special equipment procedures; and precautions to be used
in working with neutron and alpha emitters and
radionuclides that decay by spontanecus fission,

Section Il F entitled "Use of Neutron and Alpha Emitters and
Radicnuclides Which Decay by Spontansous Fission” will ke
added to the UWRSEM as follows:

Users of neutron or alpha «mitters and radionuclides which
decay by seontanecous fission must have appropriate counting
oy detecticn equipment approved by the RSO. When such
Sources have 3 potential of becoming airberne, air
monitoring must be provided for and speci1fically asperoved by
the Raciaticn Safety Committea. In the case cof nautrons,
neutron dosimeters must be worn by 811 personnel who may
receive significant exposure. Laboratories and storage
areas may be required to bs monitered as determined by the
Radiation Safety Committee.

Jsers must also be specifically trained concerning the
wiplecgical hazards and handling technigues of these sources
@n @& case by case baszis.,

fiigns and barriers graded accerding to the hazard involved
thall be posted or constructed to alert workers or the
public of the possible radiation hazard, Barriers should be
constructed in a manner to cause minimum interference with
the work being done.

Areas where exposures may be over 10 mR per weaek shal)
constitute a controlled area. When not occupied by
authorized personnel; the area must be locked or otherwise
fade inaccessible.
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¢) Surveying and monitoring procedures to te followed
during day-to~day ocperations; minimum number of cperable
instruments to be available at al) times to the
individual users in each user ctastegory.

Sectign Il B of the UWRSM will be changed as follows:

B. Methods and Freguenczies for Conducting Laboratory
Surveys

1. Laboratory Survey Methods

Each laboratory is required to have a schematic drawing of
the laboratory indicating well defined sampling and/ar
monitaring locaticns. The sampling a'd monitoring stations
should be chosen to sssure adequate coverage of the
Taboratory and such that they are sensitive to potential
changes in radicactive levels.

Monitoring instruments shall be appropriate to the radiation
being measu.,ed., For low energy beta or alpha radiatiron ¢r
where background radiation levels hinder detection of
corntamination wipe tests shpl1l be conducted using 1" or
greater diameter f1lter papers or cotton tipped "wipes"”
{commonly referred to as cue tips)., The fitler papers are
then to be counted using thir window geiger tube detector,
ercportional counters, or Tiquid scintr¥lation Counters.,

2. Frequency of Survey

Laboratories are classified as Tow, moderatey or high hazard
according to the type and amount of iscotope used. The
minimum frequency of laborstory surveys 15 determined by
this classification modified by the use patterned after the
"Recommendation of the International Commission on
Radiological Protection -~ Reeort of Committee V": Pergamoen
Press, New York, N.Y. (198%)

a) Clasgification of Laboratory Areas for Survey

Frequency Determinaticon

RADIONUCLIDE
GROUF*# Low MEDTUM HIGH
) €10 uCi 10 21 = 1 mOH 31 mCi
2 {} mC1 T mCi -~ 100 mCH 2100 mCi
3 <1060 mCH 100 mCy =10 € 210-Ci
4 {10 Ci 1¢ S1 = 1000 Ci >1000 Ci

##From Table I

b) Freguency of Surveys
1) Low level areas ~ Not less than cnce per month
2) Medium level areas -~ Not Tess than once per week
3) High level areas - Noi less than once per day

) Modification of Survey Frequency
The amount, of ‘activity in each classification
category shall be muitiplied by the following
factors, based on the type of laberatcory
activity, to determine the survey of frequency
ragquirements,
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MODIFYING
FACTOR

1, Simple storage.

2. Very simpl’e wet cperations {(e.g. preparation

of aliquots of stock solutions).

2., Norma) chemical oparation (e.3. analysis,
simple chemica?l preparation’.

4. Complex we! cperations (e.g. multiple

operations, or operations with complex glass

apparatusi.

S. Simple dry operaticns (e.g. manipulatien of
powders) and work with volatile radicactive

compounds.
&, Exposure to nen-cccupational persons.
7. Dry and dusty operations.

MULTIPLICATION
FACTOR

100
e

1
1

B

.
*
.

0

b |
'

Example! A laboratory in which 10 mCi of a Group 2 radionuclide is
used in normal chemical ocperation should be surveyed gn a MEDIUM
frequency. If zimple storage is done, then a LOW freguency is
adequata. {(The NEW LOW Range = {1 mC1 % 100 = €100 meci.) 1If a dry
grinding operation i1s done a HIGH fregquency 1s required, ( The MNEW

HIGH Pange = X100 mCi x 0.01 = 31.0 mCi.)

8. astrumentation

Except for low energy radiatigns, such as tritium, each
Taboratory using unsealed scurces or wheve pertonnel may

raceive greater than 2 mR/hour of X or gamna

radiation,

approprigte operational survey instruments must be available

according to the following schedule:

MINIMUM NUMBER OF OPERATIONAL

LABORATORY 'S RATING

el Emergency procedures anc instructions for

reiease or loss of material.

INSTRUMENTS REQUIRED
Low Hazard 1 with a backup
Moderate Hazard 2 with & backup
High Hazard 2 with a backur

source identified ™
source identified
source identified

fires, and

Section III H will be sdded to the UWRSM as follows:

H. Emergency Procedures for Fire, Release of, or Loss of

Radicactive Material.

1. Fire

Minor fires should be put out or controlled by approved fire
extinguishers/water using your best judgement. Water safety
showers and/or fire blankets are appropriate when a person's

clothing s on fire.

For tires that are not readily controlleds; evacuate

occupants at once and call the campus police at 51789,
Respond to their questions and stay cn the line unti)
dismissed.
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a. Check for contamination of persconne!
b, Prevent spiead of contamination by!
t) Shutting off ventilation 3f contamination !
is airborn
i) Isp'ating the area

1) Preventing entry by unauthorized personnel
c. HNotify the Rasdistion Safety Office as suickly as

possible.

2, Unscheduled release of radicactive material |

3. Loss of Radiczcective Materi1al
Any loss of radicactive material must be reported to
ithe Radiation Safety Office as scon as possible
after loss 1s noted.

§) Requirement for material storage and safeguardingi
jabeling containers) processing and stering contaminated
articles,y including slassware.

The resconse to this item is included in response to item c.

g) Care and proper useé of personnel monitoring devices,
where to obtain them; and where to record exposure
resulls.

Sgction Il A. of the UWRSM will be revised by inserting the
following paragraphs immediatly after the table on page
3:00:00 of the presant manual.

Fersonnel monitoring devices including pocket ZJozimeters
{Landsverk type)y film badges for beta, ¥ and gamma, and
ne-tron exposure, and TLD's are available from the Radiaticn
Safety Office. Alarm type exposure rate dosimeters may also
be checked ocut from the Radiaticn Safety Office.

Dosimeters shou'ld be stored away from excessive heat and in
2 "background” radiaticon area when not being used. Direct ’
reading dosimeters should be calibrated pericdically when 1in

regular use and before use when used on an irregular basis.

Dosimaters should not be subject to abuse.

i

]
Radiation exposures recorded on dosimeters should be kept in i
duplicate. The ariginal copy is to be returned to the '
Radiation Safety Office on 2 monthly basis where exposures
will be incorporated ints the permanent exposure records as
aperopriate.
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n)

Section C. Handling, Labelling, Transportation and Sto
of Radiation Scurces will have the following appended t

Transporting other forms of radipactive material betwsen
builcings and rooms and/or transporting sealed sources
and loose radicactive materials to field sites outsids
the zonfines of the Urniversity Campur.

age
the

0 ™~

sgction presentad under item D.

‘l

Section Il B3 will be added to the UWRSM as follows:

3.

Transportling of radicactive material belween rooms,
buildings and/or field sites outside the cenfines of the
University Campus.

@) Between butidings or rocoms which are not
immediately connected.
Unsealed sources in amounts exceeding 1 contrg)
unit t(refer to Table Il) must be Tabeled
specifying the radionuclide and user., The
sources should be double contained with enough
absorbent toc absorb any liquid which might be
re'eazed.
Sealed scurces must be properly labeled
including the radicnuclide, and activity as ¢f a
stated cdate. Containers for sealed sources
shou'ld togentify the responsibie user and return
address.
Radipactive material transported ocutside of the
confines of the UW campus must be packaged
according to the Department of Transportstion
(00T) regulations as prescribed in 49 CFR:
Froper shipping papers and a shippers
"Qeclaration of Dangerous Goods"y properly
filled out and signed, must accompany the
shipment. No radioactive material 12 to be
taken 3s personal bszggage in a passenger
carrying aircraft.

o
—

Acceptable and unaccepiable levels of coritamination
(fixed and remcvable) for equipment, facilities,
cloathing: skin,: etc, in both restricted ard
unregstricted aress and protective action (J.e.,
decontamination disposal, etc.) to be taken with respect
t0 unacceptabie levels. .

Acceptable levels of contaminaticn, contamination of
s“iny cliothing, laboratory work surfaces, equipment and
facilities should be kept as Tow as reasonably
schisvable. Gesneral Timits of coentaminmation in
nofi~restricted areas are set forth in the following
table.
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CONTAMINATION LIMITS FOR UW LABORATORIES

1 2 2
CONTAMINATED HAZARD PERMISSABLE COUNT
ITEM OR AREA _GROUP EXPOSURE (mrem/hr) RATE(cpm)

1800
S : <100
Skin Geners! i1 0.1 100

Skin Local I
1
A
Clothing Loca?l 1 = 1000
1
A

8kin Loca)l

Clothing Local <100
Cigthing General
Equipment,; floors
wails and work
surfaces
Equipmeanty flcocors
walls and work
—Surfaces 111 gr IV 0.1

Radionuclide hazard groups from Table I
16:00:00.

Measured i1n a small! volume of air sbove
srea of the body.

Net count rate above background.

Equipment or areas n the laboratory which are contaminated
at nigher lTeveis because of the nature of the equipment
cdesign, levels c¢f activity handled or other special factors
must be located 1n restiricted areas and be designated as
radiaticn areas if the exposure rate exceeds 2 mi/hour.

4, Decontaminaticon

r skin contamination; wash the contaminated area for 2
nutes using a mild, pure scap and tepid water, Pay
particular attention to areas between fingers or around
fingernails. If the contamination is localized, consider
masking off the area with tare and cleaning with swabs.
Rinse the centaminated area thoroughly, dry and count.

o S
o i

If scap and water alone do nat remove the contamination,
repeat the 2 minute wash using 2 soft brush to help remove
the contamination. fise Tight pressure and change wash water
frequently. Rinse, dry and count. FRepeat up to three times
uniess the skin starts to turn red. If the contamination
canncot be brought within acceptable Yimits, contact the RS0
or hospital as soen as possible.

Contaminated clothing should be bagged for storage to allow
for radicactive decay or turned pver to the RSO for
decontamination or disposal.
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Glassware and other contaminated equipment should be cleaned
using laboratory detergenis, acids, or cleaning solutions as
appropriate. A1l eguipment contaminated with long lived
radionuclides which cannot be cleaned to acceptable levels
must be discarded as radicactive waste., Such glassware and
equipment should be destrored to prevent accidental return
to stock or cther use. Equipment contaminated with short
lived radionuclides and stored to allow for radicactive
decay must b2 clearly 1dentified and stored ‘n a secure
lecatian.

Laboratory work surfaces and flocors which cannot te
decontaminated to acceptable levels must be:!: treated to fix
the radioactivity in place and shielded to bring exposure
Timits to accepiable levels, identified as & radiaticn
areday isclated to allow for radicactive decay or removed and
disposed of as radiozctive waste.

i). Requirsments and procedures for leak-testing sealed
sSouUrces.

Section II G entitled "Leak Testing of Sealed Sources” will
be added to the UWREM azs follows!

G; Leak Testing of Sealed Scurces

ATl sealed sources requiring leak testing sccording to
section 31.8 (gi of 10 CFR will be leak tested at least
every §ix months unless the scurce is in storage.

Leak tests shall be performad by wiping the source contatner
with @ collon swab and then counting the swab using a
cetector and instrumentation suitable for the type and
quality of radiation and capable of detecting 3.002 uCi of
activity on the swab.

Any source showing 0.00%5 MCi of removable ccntamination
shall be immediately removed from service. The RSO shal) be
notified immediately and will be responsible for subsequent
action as required under section 21.%5 (c) 5 ¢f 10 CFR.

k) Instructions to be provided to animal caretakears should
radionuclides be administered to animals) specify
instructions for cleaning animal quarters and handling
animal excretion and carcassces.

Section II! 1 will be added to the UWRSM as follows:

1 éplcia1 Requirements for Administering Radienuclides to
Animals

Unsealed radicactive sources shall not be used on animals
until the RS0 and the Radiation Safety Commitiee review the
facilities, personnel and aquipment to be usaed. Items which
must be considered in applying to use radionuctides in
animals are:

e e S S e e il
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a) Rooms where radicnuclides are involved should be
close together and regarded as 8 controlled area.

5} Animals treated with radionuclides are to be
regarded as a source of radiation and
contamination.

c) - Animal attendents shall have written instructions
as to their duties and radiatien protection
procedures.

d} Loitering near radicactive animals 15 to be
avoided.

g) The gquantity cof radicactive material on hand should
be Yimited so far as reasonable to the amount
required for ths treatment.

f) Cages and/or rooms must be designed to prevent
unwarrented spread of contamination by animals or
animal excreta.

g) Excreta; body constituents from bicpsies and
autopsies and animal cadavers shall be treated as
radioactive waste.

h) Possible hazards ¢f spread of contamination through
the decompocsition process shoula be prevented by
deep freezing, disinfectants, sealed plastic
containers, 3nd Jther approved methods.

i) Frovision for collection of excreta and
decontaminaticon of cages is required.

i) An‘mals or cages sre to be marked with labels
indicating the radicnuclide; the amcunt of activity
administered and the time of administration c¢f the
radionuclide. ;

kK1 No uncontroclled exchange pf animals:; instruments,
tagesy etc. between radicactive and non~radicactive
laboratcries is permitted.

1Y Precautions should be taken to prevent the
possibility of contaminating wounds in ths course
of handling animales., Ceontamination from
racicactive aercscls or splashings produced by the
aninmalis movemeénts, coughing; étc., should also be
cons)dered.

wm) The presence of vermin as potential vectors of
contamination should be considered.

1Y Precedures and requirements for picking upy receiving,
anc cpening packages containing radicactive material.

Section 111 B of UWRSM will be revised as follows:

The first two sentences which read "All arders for
radicactive materials or radiation sources must be approved
in advance by ‘ha RS80. This requirement also applies to
ne-charges and ggnerally licensed acquisiticns.” will be
changed to read;

"A11 orders or shipments of radicactive material must be
processed through the Radiaticn Safety Office. This
reauirement als: acsplies to po-charge and ggnerally

licensed acquisitions.”

P e N —

PETT——
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A1l radicactive shipments are ordered; received, cpened, F
leak testedy checked against the order, and delivered to the !
usery, thereforae procecdures and requirements regarding g

receiving, opening etc. are not included in the UWRSM. This
topic is also covered under itam 185,

e T
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Describe vour proceduras for receigt of radizactive

materials during vff-duty hours, and for neotificaticn
of responsible persons upon receipt of radigsctive
materials. These procedures of responsible parsons
ensure that possession limits are not exceeded,y that
radicactive materials are secured against unauthorized
remcval at all timesy and that radiatien levels in
gnrestrictad areas do not sxceed the lTimits sprcified
in section 20,1085 of 16 CFR Part 20.

During off-duty hours, any radicactive package that
arrives at the university i1s taken to the campus rolice
station instead of the receiving department. Upon
receipt of 8 package, campus police call the university
health physicist, RSO or his assistant. One of these
employees will get the package from campus police and
take it to the Radiation Safety Cffice, where 1t will
be stored until working hours resume. The Radiation
Safety Office is located within the Biochemistry
Building. If a package is received during the weekend
hours, it is lecked in the radiation office. The
Siochemistry Building is also locked during weekends.

Possession Timitis are assured during the time of
¢rdering. Ordering is processed by the Radiation
Safety Office.
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15. Confirm that your procedures for safel; opening
packages are in accordance with section 20.705 or 10 CFR
Part 20. As a wminimum, you should wipe the externa! surface
of the fina) source container, assay the wipe in a low
packgroung area with 2 thin-end-window €M survey meter cr
equivalent instrument.

Init1a1lys 311 radicactive packages are delivared to the
shipping and receiving department of the University of
Wyeming., Upon arrival of 3 package, receiving calls the
Radiaticn Safety Office. A Radiation Bafely Office emplioyees
picks up the package as 300n as possible and takes it to the
Racdiation Safety Office where the package is leak tested.

In the snstance when a package comes in on the weekend, the
psckage is delivered tos the university police. The
university police have two phone numbers to call, the health
physicist and his assistant.

The cardboard box tnat contains the "final source container”
is visually checked for any aspparent damage. The packsge is
opened and the "f“nal source container” 18 checked for
removable contamination by means of 3 cotton swabk. The swab
is then counted by a lead shielded GM tube. For carbon-14
and tritium and other Jjow energy beta emitiers, ithe swab is
counted 1n 3 ligquid scintillation counter. All counting
systems are tapable cf detecting (0,002 uCi of activity on
the swab,

o ot
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16. Pertaining to the use of radicactive materials in
animals.

At the oresent time, no radicactivity is being administerad
to animals. Any application for such use will regquire:

a) A description of the animais' housing facilities
and 2 simple annotated sketch.

b) A copy of the instructions provided te animal
caretakers for handling of animals: 2nimal waste,
incjuding carcasses, and the cleaning and
decontamination of animal cages.

c) Procedures for maintaining security of animals
containing radioactive materiat.

The items abcove will be reviewed by the REC and the
Radiation Safety Committee when such applications are
recaived,

e e A e e a_._._____.n._.,n__,—‘|'* =

= .
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17. Specify the frequency that the radicactive waste
‘storage areas are to be surveyed.,

The UW Radiocactive Waste Storage area will be surveyed after

sl gach campus pickup (normally once per week) and after each
: dispesal,
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i 18, Provide a description of each UW Radiatiocn Safet!; '

i Committee members training and exrerience with ‘

radiation and radicactive materials. '|

> See attached Statement Of Training and Agreement sheets, |
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University of Wyoming

Form RS-2
. April, 1974
STATEMENT OF TRAINING AND AGREEMENT
) -
Principle User £~
1. Name f\'~ G 4 ( i-,ﬁ.'“ ,/ /) / ) Independent User (Check one)
Supervised User
2. Type of Training:
1 Formal
'Type ! Wwhere Trained When Course On Job
H T . \' 32
‘a. Principles and Practices | LA 7 v < ~ —
i of radiation Protection | o Lolrinte Mt {7 | Yes No Yes No
‘b. Radioactivity measurement, — -y
i monitoring techniques, A i Yes No Yes NO.
{ and instruments. S |
'c. Mathematical principles - e = |
applicable to radiation | p Yes No Yes No!

! measurements and dose
|d. Biological effects of - s
‘ radiation. , Yes No Yes No

3. Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure,

radiochemistry, radiobiology, etc. (Use extra sheet if necessary)

'Title of Course Where Trained When Course Content
a., ' ‘- e s gy (7 7 . v |
b "’ ' f ’ . / F o ) ”» s v ’ |
L g

Ce | 4 4 " 7 s ” r P
d. |

Experience: Actual use of isotopes
| ! Maximum | Where Experience |

Isotope | Amount (mc) | Gained When Type of Use

’ ’ . . U :,- LA - -
'y N
1]
Remarks:

Statement of Agreement: The below named individual signifies that he has read and is
willing to abide by the Radiation Safety Manual governing the use of radioisotopes and
other sources of ionizing radiation. The undersigned agrees to comply strictly with
all such rules and regulations and hereby waives any right or recourse against the
University of Wyoming for any damage whatsoever relqlthg from any failure to fully
conform with said regulations.

Date ‘. #/ “r Signed Bt mis £ A o Ak

—

Approved: H.P. / / Committee / /




JFoerm RS-2, Dec. 1971

STATEMENT OF TRAINING AND ACREEMENT

Name | .4 % 4. l K‘ G,“Mﬁ’& AU.2\Ugf or Assoc. of

Type of Training:

— Formal
Type Where Trained When Course | On Job
a. Principles and Practices fimye()\ N C; ,w.,lzw, We-;‘ No Q No
of Radiation Protection (U‘t.‘c_ b € ¥ “i; ~" Proae
e Ml‘ V| Lv l‘fLEer
b. Radiacactivity msasurement, L/n ,g, Ja . { ql,\ ey —
monitoring techniques, ”taf Yar 36 4 \L Yes | No \Y_s: No
and instruments. l'i'« o Yervn® 2 1% '“1; L
¢. Mathematics and calcula- Un e ey oty o F Mg ‘{é‘_‘,“ 3
tions basic to the usc Gllega ,)_L --)¢4 ey @ No AYes" No
and measurement of RAM Wope e Ao aud 20 “,p‘A
d. Biological effects of Unveo 0% %, q‘l.,‘w ‘¢ — —
radiation. s . e P ‘,\;21 i VYes"NoJ/\'es No
™

Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure,
radiochemistry, radiobiology, etc.

Title of Course Where Trained When Course Content

a. B! kanu Dl vedity ¢4 Meslp s T 4 Rtk o ents, Vit oy A Rl

b. Xaud l‘gg N 5 AL{!—. b M. '4[0;4 D S A A T e P l;..'_jr.’.\ .
- - . - s " e

CoMvivy <o/ 4‘%- it .*\. b et Ts ot Menlag de of §pn n B g el Thes Boiayw e

d'btvz';ifi ':MAAL""J“ I Unw '?"" lr& A ;'1/."J ($e ov §Mg 0\ Bl ¥ A Eeny

Experience: Actuel use of isotopes

Maximum Where Experience
Isotope Amount (mc) | Gained When Type of Use
cr' 0, 102 % L ur My Fpi= | A w5 Ve e v W 2/, by MO

—— v’ -'vvv
(= - 3 7

'A L As/ ,{.‘: S o ¥y
"m, 'I" ) 1154 ;‘;‘

Remarks:

Statement of Agrecment: The below named individual signifies that he has read and is

willing to , abide by the Radiation Safety Manual governing the use of radioisotopes and
other sources of ionizing radiation. The undersigned agrees to comply strictly with
all such rules and regulations and hereby waives any right or recourse against the
University of Wyomir; for any damage whatsoever resulting from any failure to fully
conform with said regulations.

Datez 20 =72 Signed _M'[ t pM

Approved: #—ﬁm & IF6 /26 Comittee 2 u




Univeristy of Wyoming
Form RS-2
September, 1980

STATEMENT OF TRAINING AND AGREEMENT

Principle User

Nm_Qr. C ,/V. /@4@ 1 ' he Independent User

WA

. {Check Ome)
Supervised User ). f(
. . M
2. Type of Training: /ﬂm‘;‘/ﬁd 5 ki
FORMAL
TYPE WHERE TRAINED WHEN COURSE OB
A. Principles and Practices U iv. Oi wz‘ /937 V;;)
of radiation Protection /#M’hts.zv' o L) 260 Y @ NO
B. Radioactivity measurement, u,u v, ”C w’o /957 @ @ g
monitoring techniques, YES NO
and inStruments, i /?‘(l»n‘( 5,5. A/Nl%//yéo
C: Mathematical principles | (do.v. st-lye. /95?7 @ @
applicable to radiation g - ‘ | YES (g, NO
____measurements and does FHover, Lin . ”GOJ
D. Biological effects of U V. of Wyt 1952 C C)
radiation : . , | /960 | vEs g) @ NO !
Leceved Resch Baes Brs Licensp iy BEC 2 OP/J00 77/6/
3. Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure

radiochemistry, radiobiology, etc. (Use extra sheet if necessary)

TITLE OF COURSE WHERE TRAINED WHEN COURSE CONTENT
A o, v. o~ Uhyo /987 ]
X
B. s. bILF
4. Experience: Actual use of isotopes //?l
MAXTMITM WHERE EXPERIENCE |
TOrS AMOUNT {C) lGAINED WHEN TYPE OF USE
e . /}Jw}(/’\m - 77 k‘eed{/
4
M 7LV\u "%37[ :tu”e 74/5 4//2 ULl ugﬂé__
5. Remarks:
6. Statement of Agreement: The bel individual signifies that he has read and is

and other
with all suc

o/l /o

nizing radiation.

ion Safety Manual governing the use of radioisotopes
The undersigned agrees to comply strictly
egulations and hereby waives any right or recourse against

cnycl{ge‘ whatsoever resulting from any failure to

conform with said regulations.

. R »



Univeristy of Wyoming
Form RS-2
September, 1980

STATEMENT OF TRAINING AND AGREEMENT

Principle User

¥ Ruu\qﬂj\,v//‘ v, )4'A‘/¥§r‘(‘:?/v Independent User (Check One)
7 Supervised User )(

-

2. Type of Training:
FORMAL
TYPE WHERE TRAINED WHEN COURSE ON JOB

A. Principles and Practices (7/(2(‘ S ()/4)&" 1 7458 ) sio 7exs wo
of radiation Protection L /\.‘FIS/‘;}, /77(_,-‘ y g ~

- 3 <7
B. Radioactivity measurement J(hk Z’d TE ™~
monitoring techniques, AaYrent( A/;/) W%‘@ NO YES NO

and instruments.

C: Mathematical principles (}:’/C qu ¢ | 7()-# ES,I NO @m

applicable to radiation

measurements and does | A,’ﬁ?‘hp‘pL[a /Q J[‘ﬁ

D. Biological effects of (\AK 7{7‘ (‘( -3 ; il '
radiation _ AAT /mjv.(".ﬁf’ro‘ Fe (YEs %O | (YES/ NO 3

3. Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure
radiochemistry, radiobiology, etc. (Use extra sheet if necessary)

TITLE OF COURSE WHERE TRAINED WHEN COURSE CONTENT
s TalicToRad-Beo | Crogon State U | /970 Con al Cveruew
s/ Ao s Tepes | LRZL Q75 Tsokpe ('se
c.Zaltri e ity ed RS ¢ 7)1 [ d) EQvigmsp 7T
o f)idleal ladiah] LEAC /77 /5’7%@ ; o ;ﬁﬁ‘/‘f "

4. Experience: Actual use of isotopes

MAXTMIM WHERE EXPERIENCE

SOTO l
[SOTOFE avount MO GAINED . TYPE OF USE

E (7| Low lece/ \CrRA /(P77 |% nd”
Dels (A" * |
14 /({u . /%/VL S0 -7 Vimmal i .

5. Remarks:

6. Statement of Agreement: The below named individual signifies that he has read and is
willing to abide by the Radiation Safety Manual governing the use of radioisotopes
and other sources of ionizing radiation. The undersigned agrees to comply strictly
with all such rules and regulations and hereby waives any right or recourse against
the University of Wyoming for any damage ever resulting from any failure to

fully conform withsaid regulati ./
ol A s A T LA




orin PS-2, Dec. 1971

STATEMENT OF TRAININC AND AGREEMENT

v

Name_ ™~ ‘\' V\V\s A.U.? 3‘05 _or Assoc. of

Type of Training:

Formal
Type Where Trained When Course | On Job

a. Principles and Practices Icuq(.- chdt k&h\\@i& i1Ge Y Yes @@ No

of Radiation Protection

b. Radiaocactivity measurement, ‘qu\
monitoring techniques, LWO S-\,\-e L('\“ \,w‘LHQ Yes @ No
and instruments. Adéwng.

¢. Mathematics and calcula-
tions basic to the use Yes No | Yes No

and measurenent of RAM

d. Biological effects of _ y
radiation. .Lc,w(L S\eie “5.:5mﬂ \qe\ Yes @ es) No

—

Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure,
radiochemicstry, radiobiology, etc.

Title of Course Where Trained When Course Content

a.

b
(P
d

Experience: Actual use of isotopes

Maximum Where Experience
Isotope Amount (mc) | Gained When Type of Use
Teiliaan 1€ = 15 Mg ES.WA Stdle jLme; AT TP Qudlr;mqr*m;\g
i S ae oot By o Wasaand a@p-nl - W’ ¥
i S s ot

Remarks:

Statement of Agreement: The below named individual signifies that he has read and is

willing to abide by the Radiation Safety Manual governing the use of radioisotopes and
other sources of ionizing radiation. The undersigned agrecs to comply strictly with
all such rules and regulations and hereby waives any right or recourse against the
University of Wyoming for any damage whatsoever r2sulting from any failure to f-lly

conform with said regulati .
Date llaall‘ﬂlsuned un.,J Q Q&ﬁk_&«_y‘)

Approved: H.P. / Cermittee /

—— s ———— —— e

Tl be ged Yo ohide by Mamid & one

\S Q\)Ou\?\)\'e- (P\PO,A,Q &),hovm‘% A Q\Su(se o{ SouUARA--

————




e Rs-2, Dec. 1971

STATEMENT OF TRAINING AND AGREEMENT

Nmeﬁ#ﬂ }[MM/M‘}”’\ A.U.? or Assoc. of

.

Type of Training:

Formal
Type Where Trained When Course | On Job
a. Principles and Practices LG o wifel Yes No @ No

of Radiation Protection e
”“qnﬁ Lo C Ll L #22{ e
b. Radiaoactivity measurement, i}, wey ik € PRI ¢ "
monitoring techniques, ' Qgé) No | Yes No

and instruments.
¢. Mathematics and calcula-

tions basic to the use Yes No | Yes No
and measurement of

d. Biological effects of , .
radistion. gl ('*t*“(k Lo YUY Yes ( No,| Yes No

Formal Courses: List all courses pertaining t»~ isotopes, atomic and nuclear structure,
radiochemistry, radiobiology, etc.

Title of Course Where Trained When Course Content

a. Q‘WIHA,JL‘“YB‘?*" Bo it o o — 1982 1 G G ol &C}-«‘ W TN T
b. el 2up | - ek 1yekl D it 2L a vy =

C. ‘/-v;m hok k“ - " A ';LZI'WL ,v}/c e, L’:-v\

d.

Experience: Actual use of isotopes

Maximum | .Where Experience
Isotope Amount (mc) Gained When e of Use
P
274 GV LC Ch L prdedi) AR FERE
Lu'&ﬁe)f L AL 8 s A
l‘ T e v ¥ '.LM"\ L . 1 ;_},‘{- AL U

Remarks:

Statement of Agreement: The below named individual signifies that he hes—sead-and is
willing to abide by the Radiation Safety Manual governing the use of radioisotopes and
other sources of ionizing radiation. The undersigned agrees to comply strictly with
all such rules and regulations and hereby waives any right or recourse against the
University of Wyoming for any damage vhatsoever resulting from any failure to fully
conform with said regulations.

pate't-22-7Y sm:..a_:&W/_\J &&&VWM"‘

Approved: H.P. ' S Committee / /




'
..

L

Principle User \<

Name /ﬂﬁ [ ézﬁ#(.S Independent User (Check one)
{

Supervised User

Type of Training:
Formal
tn,e where Trained When Course On Job

b e— e b

-

‘b, Radioactivity measurement,

r r No Ees) No
lc. Mathematical principles
f:l. Biological effects of

la. Principles and Pr i

. ples actices 1@

; No e No

diation Protection =" o

[, T, ENSSEESE Ot (b Bue ,«;u-,w:.@

; monitoring techniques, @

{ and instruments.
applicable to radiation r / @ No /9 No
measurements and dose

| radiation. — "

&

es, No

\

Formal Courses: List all courses pertaining to isotopes, atomic and nuclear structure,
radiochemistry, radiobiology, etc. (Use extra sheet if necessary)

Title of Course Where Trained When Course Content
a. n - 2
b. Jee. [ARasonel
€.
'd.
Experience: Actual use of isotopes
Maximum Where Experience

Isotope Amount (mc) | Gained When Type of Use
r > = 4 - e ot
o, oy Cures (—36/ /‘/“ -‘”r O v e Bans?
' . T — .
G Coem, c""“—/’ (/fé/ / TA;[{*i'ﬂ"

A 2z - Cser 1% ) B

P mng 52V C)"( D a /L3 %
Remarks: B g o Gle~o %

Statement of Agreement: The below named individual signifies that he has read and is
willing to abide by the Radiation Safety Manual governing the use of radioisotopes and
other sources of ionizing radiation. The undersigned agrees to comply strictly with
all such rules and regulations and hereby waives any right or recourse against the
University of Wyoming for any damage whatsoever resulting from any failure to fully
conform with said regulations.

— e . 4
Date ?///73 Signed /,._/'{u f '//L'y{'e‘

Approved: H.P.

”» rjm*{/ - vy ) / /5 Committee 7 / [} / 76

Al




John Doerges
3. Formal Courses taken at Colorado State University pertaining to Health Physics

Course No. Title Credit

R550 Radiobiology 4
R741 Radiological Physics 3
R751 hudiation Dosimetry 4
R762 Radiation Surveillance 2
R795¢ex Spec. Studies in Rad. Bio. 2
R862 Radiation Biology II 4
R863 ‘Radiation Biology 4
R897 Sem. in Radiation Biol. 9
R899bx Doc. Reas. {a Rad. Bio. 16
AY705 Biol. Prep Elec Micro 2
AY707 Elec Micro Operation 3
BC501 Gen Biochem I 3
BC503 Gen Biochem II 4
BC505 Gen Biochem III 3
C665 Radiation Chemsitry 2
Ccs380 Mach. Comp. Data Pro, 3
C664 Radiochemistry 3
Cs381 Programming Lang. 3
MES81 Thermo Aerosols 4
PH525 Intro. To Radioisot. 3
¢ . ST284 Intro. Comp. Methods 3
ST301 Stat. Meth I 4
ST302 Stat Meth II 3
St303 Stat Meth III 3

o
&~

Summer Institute Oak Ridge, Tennessee

Numerous weekend institutes at Argone Laboratories




STATEMENT OF TRAINING AND AGREEMENT

Principle User

Carl E. Long Independent [User (Check One)

Supervised User

Type of Training:
TYPE

Principles and Practices
of radiation Protection

. Radiocactivity measurement,
monitoring techniques,
and {nstruments,

: Mathematical principles
applicable to radiation
measurements and does

. Biological effects of E , ‘
radiation ! YES NO | YES NO )

Formal Courses; List all courses pertaining to isotopes, atomic and nuclear structure
radiochemistry, radiobiology, etc. (Use extra sheet if necessary) None

TITLE OF COURSE WHERE TRAINED WHEN COURSE CONTENT

None
Experience: Actual use of isotgpes

MAXTMIM WHERE EXPERIENCE

l
ISOTOPE AMOUNT TiC) GAINED | TYPE OF USE

Remarks: No training, courses or experience in this area.

Statement of Agreement: The below named individual signifies that he has read and is
willing to abide by the ladiation Safety Manual governing the use of radioisotoper
and other sources of ionizing radiation. The undersigned agrees to comply strictly
with all such rules and regulations and hereby weaives any right or recourse against

the University of Wyoming for any damage whatsoever resulting from any failure to
fully conform with said regulations.

Date Signed




o

8.

9

File:

EXHIBIT A

INVIVO RADIOACTIVE IODINE MEASUREMENT INFORMATION

Name Report No.

Date Time Next bioassay date range

Type of Count Time after Potential exposure (hr., days)

(Baseline, Routine, Special)

Gross Count Rate (cpm) 10.  Thyroid Burden (TB) (wCn

Background Count Rate (cpm) 11. Last TB (uCi)

Net Count Rate (cym) 2. ATB (wCi)
. *Baseline Count Rate (cpm) 13. **Elasped Time (days)

Net Count Rate above Baseline (cpm) 14. **T (days)
. Conversion Factor __(uCi/cpm)

*Use average nonexposed baseline if baseline > nonex} osed baseline + 2s.
**Only if ATB is negative.

e
16.

17.
18.
19,

lodine Isotope

(I-125 or !-131)

Should worker be restricted from further exposure? (yes or no)

Thyroid burden greater *han 0.12 uCi I-125 or 0.04 pCi I-131? (yes or no)

If answer to 12 is ‘yes' then continue, if ‘'no’ go to 20.

List corrective actions on back of this sheet.

. NRC report required? (yes or no)

B.
C.
D. Set date (within 2 weeks) for repeat bioassay.
E
F

. Thyroid burden exceeds 0.5 uCi of 1-125 or 0.14 uCi of 1-131? (yes or no)

continue, if ‘no’ go to 20).

. if 'yes’ date filed

Enter appropriate information in lodine Report Log Renk und Appointment Book.

A. Carry out investigation of operations and conduct in-plant survey of area.

(attach copy).

L (if 'yes’

G. Refer the case to appropriate medical health physics consultation for recommendations regarding thera-
peutic procedures that may be carried out to accelerate the removal of radioactive iodine from the body.

H. Carry out repeated measurements at approximately |-week intervals at least until the thyroid burden is
less than 0.12uCi of I-25 or 0.04 uCi of I-131. If there is a possibility of longer-term compartments con-
taining I-125 or I-131 that require evaluation continue measurements as long as necessary to ensure that
appreciable exposures to these other compartments do not go undetected.

Is report completed? (yes or no)

Comments:



CHANGE OF RADIOACTIVE INVENTORY, DELETION




' ,
. Number? ~
CHANGE OF RADIOACTIVE INVENTORY, INTRA UW TRANSFER! EXHIBIT C

From: To:

(user) (user)
Nuclide
Activity {mCi)
Chemical formula__
Physical form

Originator Receiver
Present activit’ charged to user (mCi) s (mCi)
New activity charged to user (mCi) (mCi)
Date

Transfer approved by RSO by / Ji
Radionuclide received by s ¥ l
Recorded in RSO inventory by / /

! Transfer must be approved by RSO before physical transfer.
2 Number assigned by RSO.

Original (white) to RS0, first copy (yellow) to orginator, second copy (pink) to receiver.

(—iny

January 81



— ’ o
wo.

CHANGE OF RADIOACTIVE INVENTORY, ADDITION psmh
To: from Radiation Safety Office
Requisition No. — Date_ Vendor

Leak Test: Pos(0 Neg[] by

Nuclide Dates
Activity (mCi) Received by RSO L L
Chemical tormula Recorded in RSO inventory el
Physical forn by . (initials)
Present activity charged to user mCi
New activity balarce mCi
Received by . /

Original (white) to RSO, Duplicate (pink) to user.

O i 8

January 81



