UN ¥

Univereity of Weshington 00 N2 AID: S4
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Nuclear Engineering Laboratories
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Svattle, WA SB195

January 26, 1989

Mr. Ross A, Scareno, Director

Division of Radiclogical Sefety and Sefeguerde Programs
U.&., Nuclear Regulatory Commission,Region V

Meteriale Radistion Protection Section

1450 Maria Lane, Suvite 210

Walnut Creek, California 94596

Attention: Beth Riedlinger

Subject: Application for Renewal of Special Nuclear
Materials License SNM~108
Docket No, 070-00115

Dear Mr, Scarenod

In accordence with notice of expiration dated 11/01/88 and the
provisions of 10 Code of Federal Regulations, Part 70, Section 70,33,
application for renewal of Specisl Nuclear Materiale License SNM~108 is
hereby submitted.

Please direct inquiries on the content of thie applicatior to either
William P, Miller or Maurice A. Robkin at (206~543-4170).

The epplication is similar to the past renewal applications. Changes
since the last application are:

1. Deletion of U-235 and Pu sanple (Items 6(D) and 6(E)) on
expiring license, Both items were reported on RIS HAY and when
shipped were transferred on the 741 forms to the RIS indicated
below,

The U-235 metel shipped to Martin-Marriette Energy Systems
Inc,, Y-12 Plant, Oak Ridge, TN on 4/10/84 to RIS FZF,
Contaminated laboratory material and U-235 waste were shipped
to Rockwell Henford Operations, Richland, WA on 9/28/84 to RIS

11/6/"/" VRA to complete disposal of this material,
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The 5 Pu~Al foils were shipped to Rockwell Hanford Operstions,
Richland, WA on 6/6/84 to RIS HRA

2. Revision of the velues for the U-235 content of the General
Electric Fission detectore to reflect the actual amount of
U~235 in the detectors,

This epplication is being rubmitted as an up-to-date reneval application
with no references to past docunents.

I trust that thie information will suffice to extend our license for an
additional five year period,

rice Robkin, Ph, D,
irector
Nuclear Engineering Laboratories

Encl:
Renewal Application for SNM 108
Gammea Calibration of Ion Chamber Survey Instruments
General Source Use Material
Pulse Rate Meter Calibration
Procedure for Receiving Packages Containing Radiocasctive Material
Procedure for Opening Paeckages Containing Licensed Radioactive Material
Radiological Control
Radiation Emergency Procedure
Emergenzy Phone List



Unlversity of Washington
Renewal Applicetion for SNM 108
Docket No, 070-00115

Adminlistration and Personnel

1« The University of Washington Is & state university located In

Seettle, Washington, Officlels of the University Include the
following:

Pres!dent: Willlem P, Gerberding
Provosy: Leurel L. Wilkening
Executive Vice President: Tallman Trask, |11

Vice Provost for Research and Dean of the Graduate
Schools Gene L, Woodruff

2. Technlical Quallflicatlions of Persons Responsible for Radletlion
Safety Tralning and Experlence,

Maurlice A, RobklIn = Professor of Environmental Healtn and
Professor of Nuclear Englneering,

Dr. Robkin recelved his Ph, D, In Nuclear Englneering from MIT
In 1961, He was employed by Generel Electric at thelr

Vel lecitos faclllty untll 1967 and since that time has been on
the feculty of the Unlversity of Washington, On July 1, 1983

he assumed the duties of Director of the Nuclear Englneering
Laboravorles,

Albert L. Babb = Professor of Nuclear Englneering, Professor
of Chemical Englneering

Dr., Babb recelved his Ph, D, from the University of |l llnols
In 1957 and hes been a member of the Unlversity of Washington
faculty since August, 1952, Fe beceme responsible for the
University of Washington Nucleer Englineering program In 1857
and In 1962 was named Dlrector of the Nucleear Reactor
Laboratories, In *hls latter capeclity, he was project
englineer for the Installetion and precriticel testing of the
Unlverlity's 100 kw nuclear reactor which commenced operation
In 1961, Dr, Babb was chalrman of the Department of Nuclear
Englneering from 1965 through August of 1981,

Willlam P, Mil ler - Assoclate Director for Reactoi Operatlions

Mr, Miller recelved his Master's degree In Radlologlical Sclences
at the Unlversity of Washington In 1963 and since that time has
been employed at the Unlversity of Washington Nuclear Reactor
Faclllty In verlous capacities, Through December 1988, he held
a Senlor Operator's License for the U, W, Nuclear Reactor, His
dutlies Include being the UNNR Health Physliclst,
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Deloss L, Fry = Asslstant Director for Feclliitles Englneering

Mr, Fry recelved his BS degree In Chemical Englneering from
Purdue In 1958, He hes been employed by the University of
Washington since Jan 3, 1962, !n the department of Nucleear

Englneering since 19689, and In hls present position since 1980,

Untl!l September 1988 he held @ Senlor Operetor's License for
the U.W. Nucleer Reactor,

Micheel J, O'Brien - Radletlion Sefety Office, Department of
Environmenta! Heelth and Safety

Mr. O'Brien recelved hls Master's Degree In Hyglene from the
University cf Pittsburgh In 1973, He has twenty seven years
experlence In professional health physics, Including the Unl=
versity of Washinton, Brookhaven Natlicnel Laboretory and the
Us S, Publlc Health Service., He Is certifled by the American
Board of Health Physlcs, His dutles at the Unlversity of

Washington cover radletlion safety for 2l | University radlation

sources.,
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Description of Specie!l Nuclear Materlal

1« Plutonlum=Beryl | lum Neutron Sources

2.

8., One~Curle Sources

The flve 1=curle plutonium=beryl | lum sources are fabricated os
virtuelly ldenticel sources contelining 15.9 grems of
plutonium(0,98 curles) mixed with 7,94 grems of beryl | lum
mete| powder, Each source Is encapsulated In & Jacket of
tentealum and stainless steel 0.90" high by 0.825" Inner
dlemeter and 1,596" overal !l x 1,025" outer dliemeter,
Encepsuletion was performed by Mound Laboratorles,

Source Pu Content Neutron Emlsslon
August 1961
(neutrons/sec)

M=83 15,82 gm 1.70 x 108
M-84 15,96 gm 1.69 x 108
M-85 15,87 gm 1.70 x 10°
M-86 15.99 gm 1,68 x 100
M-87 15,93 gnm 1.68 x 108

Dose rate at 1 ¢cm = unshlelded = 1,9 rad/hr neutron
and 0,2 rem/hr gamma,

b. Pu~Be source M=915

Source M=315 Is & 2-curle source contelning 31,99 grems of Pu
end 15,91 grems of Be, The cont&lner 1s made of tantalum and
stalniess steel. |Inside dimension: 0,82" (,D, x 1,49" high,
Outside dimenslion: 1,02" 0.D, x 2.19" high, The emisslon rate
on Februery 5,1961 was 3,32 x 10” n/sec. The encapsuleation
ves performed by Mound Laboretorles., Thls source Is authorlzed
under Llcense R-73 and has been used as the Reactor start-up
source,

The Uranlum=235 Flsslon Detectors

The Uranlum=235 specle! nuclear materlal Is contalned as
follows:

8, 1,72 gram cethode plete on the Inner surfece of the
WestiInghouse Electric Corporation Model WL=6375 Flsslon
Counter
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b, 2,286 mi| |igrams U~235 In General Electric Flsslon Chambers
as follows:

Mode | Serlal No, MIilligrams Enrichment Milllgrams
Number Uranlum U=235%

NA=200 6,584,953 1.76 93,035 1.637
NA=100 6,572,554 0.44 93,035 0.409
NA=200 TAETX4=1A 1.07 21,99 0.24

Description of Use of Speclal Nuclear Materleal

1. Plutonlum=beryl | ium sources are used for the fol lowling
purposes:

@&, Demonstretion of neutron Instrument technology
b, Testing and checklng cetectors
¢, Operation of & standard plle

d, Demonstration of physicel properties of neutron
ectivetion, moderation and attenuetion, etc.

e, Celibreticn of neutron survey Instruements,

The term "demonstration" used In Items sbove refers to use by
University of Weshington Instructors(approved by the Director
of the Nuclear Englneering Laboratorles) for theoretical and
practicel |aboretory Instruct!on of duly enrolled students and
suditors, The breadth of this program of Intended use Is
Justifled In that It permivts these materlals tobe used to
meet & number of teaching commitments and permits the staff of
the Nuclear Englneering Laboretories end the Redlologlcel
Safety Divislon to concentrate more attentlon on fewer
meterlals, particularly the sources.

2, Urenlum=235 Flsslon Detectors

The fisson detectors are used for neutron flux measurements
and demonstratlions of neutron Instrument cheracteristics.

Description of Storage of Speclel Nuclear Materlal

1. The Pu~-Be sources and 235-U fisslon counters may be used or
stored at the followling locatlions:

@, The reactor room of the Nucieur Reactor Bulldling
(Restricted Area) and used under supervislon of |Isted
personnel In controlled areas of bullding.

b. Nuclear Englneering Laboratorles In Benson Hal |l (Control |led
Area)
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2. This meterlel, subject to suthorlzeton of the Director of the

Nucleer Englneering Laboratories and the provislion of control
eand radletion monlitoring by the Radlologlicel Sefety Division
may elso be used In such locations as:

8. Nuclear Physics Laboretory

b. Physlcs Bullding student |aboratorlies es required for
Instructional purposes

¢c. Benson Hal | student |eboretorles es required for
Instructlional purposes.

Description of Equipmnent, Fecllities and Equipment

2.,

3.

The number, type and length of remote handling devices,

Two sets of four foot long tongs. Various rods up to three
feet In length with ends bent to hook-eye bolts on sources,

Storage Contalners and Faclilitles

Sources ere stored between perlods of use In a 55 gal lon steel
drum shlelded with 150 pounds of paraffin, The steel drum has
@ mechanicel clemp which can be |locked to secure the contents.

Contalners, devices, protective clothing, esux!lary shleldling,
etc, employed In using materiels,

For sux!|lary shlelding & supply of peraffin, pclyethylene &nd
lead bricks are avalleble &s nseded. Smaller contelners
filled with paraffin are avellable for transporting and
temporary storage of the Pu-Be sources, Protective clothing Is
not necessary wlth sealed sources and detectors,

Fhysicel Plant, leaboratory or workling aree facllitles,

See above for storage and use locaetlons,
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Redletlon Detection Equipment Avallable for Use

e. Description of Instruments

Instrument Manufacture Radletion Sensitivity Window Use
Mode! No, Detected Renge Thickness
mg/cm

Snoopy-Portable Tracer|ab Neutrons (=2 mrem/hr NA Survey
Neutron Monlitor WR=1

Porteble Blicron Gamme 0=5 mr/hr 400 Survey
Survey Meter RSO=5 Betea 7

lon Chamber

X=ray/Gamma Kelthley Gamma 0=200 mr/hr 417 Survey
Survey Meter 36100 Bets 50

lon Chamber

Porteble Alpha Eber!line Alphe 0~500 cpm 1.5 Survey
Survey Meter AC=15AGA

Alphe Suivey Eber|ine Alpha 0-500 cpm 1.5 Survey
Meter RM=15

Continous Alr Eber | Ine Alpha 0=5C0 cpm 0 Alr Semple
Mon [tor Alpha=1

ZnS on photo~ Balrd Atomic Alphe Cnts/unit time O Swipes and
multipller 530 Spectrometer alr semp les
6. Instrument Calibration

Radletion survey meters ere callbrated quarterly, See below
for detalls for different types, Callbration dete Is attached
to each unit after cellbration, The cellbrations ere done by
or under the supervisionof WP MIi|ler or M J O'Brlen,

8. lon Chambers for gamma,

The Northwest Reglonal Instrument Callbretion Faclllty (NRICF)
Is loceted &t the University of Weshington with equlipment and
sources on |loan from the Netlional Bureau of Standerds. The
Feclllity Is operated by the Radlatlion Safety Divislon of the
University of Washington and Is avallable to other radlation
user groups,

Source Date:

J L Shepherd Model No, 81 S/N 7006 Cs=137 Nominal 3 Curle

J L Shepherd Model No, 10 S/N 11007 Cs=137 Nom!nal 0.03 Curle

Source accuracy not determined, Callbratlions referred to
measurement of gamme exposure reate with graphite chember and
assocleted equipment supplied to the Reglonal Callbration
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Fecll ity by NBS, The eccurecy of survey meter callbratlion Is
presently + 7§,

See atteched NRICF Procedures for gamme callbration of
exposure meters and general source use,

b. For pulse type Instruments,!,e,,the porteable alpha monltors,

Source Date:

New Englend huclear NES=300 Am=241 10,0072 microcures Oct1969
Eber | Ine Mode!l CS10 Th=230 Nominal 0,003 mlicrocurles
Eberl Ine Model CS12 Th=230 Nominal 0.01 mlcrocurles

Source Accuracy for Am=241 from New England Nucleer Is
2 45 % with direct comperison to @ stenderd cert!fled by
Netlonel| Bureau of Standards,

Th=230 sources ere compared ennually with Am=241 source,

See atteched NRICF Procedure for pulse~type Instrument
cellbration with the efficlency of the detector determined
using & Th=230 source,

¢. Neutron Survey Meter(Snoopy) callbration,

Source Deta: Mound Laboretorles M=87 Pu-Be Approximeately 1
Curle Py~239

In 1961, Mound Laboratory Callbration measured the output of
the neutron sources with & standard error of + 2 §. The
present output of the sources has been corrected for bulldup
of Am=241 with the assumptlions that the original Pu=241
content was 0.7 § end the plutonlum was sogorn?od In 1957,
The calculated neutron output Is 2,12 x 10° n/sec.

For the callbration of the Tracer |lab WR=1 Portable Neutron
Monitor (Snoopy) the meter Is positioned approximately 3

feet sbove the floor., Source M=87 Is placed on an eluminum
support at distances of 1 meter,50 cm, 40 ¢cm and next to the
unit, The neutron scattering Incresses the meter response
compared to the calculated dose reate, The callbratlion conslists
of checking that the unlit reads consistently over time. WIith
scattering and source bulldup the ebsolute accuracy Is not
determined. Jf the converslion factor used for Pu-Be neutrons
Is 3.5 x 10" ”mrem per neutron/square centimeter then the dose
rete from the above sources Is approximetely 2,2 mwrem/hr at |
meter with no scettering, The source Is handled w'th & rod.
The calibrator has a flimbedge and stands away from the
source to read the meter,
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d. ZnS Scintliiletion Counting System for air monitoring and
swipe samples,

System Is callbrated with an Americum=241 (New England Nuclear
NES-300) and checked dally with & Th=230 source (cellbreted
against Am=241 source),

Source Detea:

New Englend Nuclear NES=300 Am~-241 0,0072 microcurles Oct 1969
Eber |l ine Cs=10 Th=230 nominel 0,003 microcurles

Source eccuracy for Am=241 source from manufecturer Is + 4.5 §
with direct comparlson to & standard certifled by Netlonal
Bureeau of Stenderds,

The Am=241 source Is used to callbrete the activity of the
Th=2%0 source which |Is used for dally check of Instrument,

Annuelly for Intercomparison of Am=241 with Th=230 source
which |s used for delly check of Instrument,

Other Instruments avallable or new units acqulired would be
cellbrated es appropriete before using for redlation
monltoring.

Proposed Procedures to Protect Health and Minimlze Denger

2.,

Appropriete shlelding for reduction of neutron exposure
hazards durlng use |s provided.

Use of thermally flsslionable plutonlium sources and uranlum
detectors Inside the UNNR wil | be consistent with |Imitations
Imposed by the UWNNR |lcense (R=73),

Exposed sources, experiment facillties or shields contalning
Pu~Be sources are Identifled with cautlion slgns. Where
appllicable, exposed spaces ad jacent to neutron sources
facllitles ere barricaded and provided with cautlon signs.

Relocetions of the sources to areas outside the immedlate
Jurisdiction of the Director of the Nuclear Englneering Lab~
oratories are performed by the Radlation Safety Divislon, The
Radietlion Safety Divislon provides a Unlversity owned vehlcle
for Intercampus transfers of the materlials. This provides
securlty durling transfer, and serves as notiflcetlion that
survelllence |s needed &t the recelving location,

See attached procedures for recelving packages contalning
radloactive material and opening packages containing
| lcensed radlioactive materlal,

A copy of the radliologlical control for the feclllity Is posted
on the door entering the reactor room |s enclosed.
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7. A copy of the recletion emergency procedure for the faclllity
Is enclosed,

8. The current |1st with names and telephone numbers of
responsible persons to be cel led In case of an emergency Is
enclosed, This |lst Is posted end updeted es changes are
mede In personnel,

9. Trelning for Individuals Working In or Frequenting Restricted
Arees,

Personnel using the |lcensed meter!al under the supervislon of
euthorlzed user are Instructed es required by 10 CFR 19,12 In
one of the following ways:

e, Teke the 8 hour course offered by the Universlity of
Weshington Redletlon Sefety Divislon, The course conslsts of
four 2-hour sesslons covering basic radletion physics,
blologice| effects of radlatlion, redletion protection
procedures, and Unlversity/Stete/ Federal regulations end
rules governing the use of radloact!ive materials.

b, Due to scheduie confilcts of personnel, @ condensed verslion
of the course described above has been presented by the
University Radletion Safety Offlcer,

€. A lecture to subordinates covering the materlel will be
glven on occesslion by the authorlized user,

Any personel who will use any of the meterlel covered by this
I'lcense under the supervision of an authorized user wll |
Intlally be Instructed as above and refreshed on annuel basls,

The encll lary personnel esre few a2t thls fecl!lty. For the most
part they ere University personnel dolng malntenance and
repulr for short time span, The personnel Involved are
escorted upon entering @ restricted area, At these times the
sources would be In storege, Individuals are Instructed prior
to entry to the restricted aree as to potentlal hezard, of any
exposure they may recelve,

Speclflcation of Radletlion Safety Responsibllity and Dutles

The Nuclear Englneering Laboretorlies of the Department of
Nuclear Englneering and the Radlation Safety Divislon malintaln
the facllitles to properly sefeguard possible neutron exposure
and alpha contemination hazards from these speclal nuclear
materlals, The responsiblliity Is ultimately with the Director
of the Nuclear Englneering Laboratory or the Unlversity
Radlatlon Sefety Offlcer depending upon the locatlon and use
of the sources,
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Personnel Monlitoring

Persons menlpuleting Pu~-Be sources or performing unsupervised
activities in connection with the sources are provided flim
bedges or accepteble personnel monltors, Flim badgns ere
currently supplled to the University of Washington by R,S,
Lendever, Glenwood, IL on @ monthly baslis, The flim badges
Issued to this fecllity Include neutron sensitlive f11m,

Raedlation Survey Program

1+ In the erees used for storege or use of the sources, routine
survelllance, Including Instrument monitoring and personnel
dosimetry will be provided by the the Redlatlion Safety
Divislon, The Radlation Sefety Division wil| extend thse
service to other Interim locetions of storage and use,

2., Sources ere leak tested at quarterly Intervels by the
Redlation Safety Divislon which melintelins @ permenent record
of the results. The leak tests are performed by wipling the
source(or as close as feaslble If Ina holder) with adry
fliter peper., The swipes ere then enalyzed for siphe activity,

Kaeste Mengement

There should be |1ttle or no waste with these sealed sources
and detectors, Non-transuranic |low=level radloect!ve waste |s
transferred to Radlatlon Safety for disposal et an approved
burlal site. At the present time we are not sure how we would
dlspose of transuranic(l.,e. Pu~Be sources) waste, At the
present time |low level transuranics cen be burled at Richland,
WA.



Chapter 13

GAMMA CALIBRATION OF ION
CHAMBER SURVEY
INSTRUMENTS

13.1 DISCUSSION

These procedures apply to ion chamber survey instruments. Refer to Chapter 17,
Gamma Czlibration of Geiger-Muller Instruments, for the procedure applied to
GM-type instruments used for gamma exposure rate measurements.

These calibrations are performed with a '3'Cs source (photon energy: 662 keV) between
3500 mR 'hr and 3 mR 'hr. The owner is advised that extension of this calibration to other
photon energies and 'or exposure rates is at the owner's risk.

The calibration values are based on readings normalized to one standard atmosphere
(760 mm Hg) and to normal room temperature (22° C) for instruments with probes vented
to the atmosphere. The user is advised that instrument readings taken at temperatures
and pressures different from these conditions will need to be normalized back to 760 mm Hg
and 22° C. Readings are multiplied by the temperature-pressure correction factor, Cy, to
normalize them back to the calibration conditions. Cj is calculated by the formula:

. (213184 T) 160
(AP‘ - x

205.15 P
where T the ambient temperature in “Celsius
P = the ambient pressure in mm Hg

The value of the reference field has been demonstrated to be within + 3% of the actual
value as determined by comparison with the national standard.
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GAMMA CALIBRATION OF 10N CHAMBER SUR\Y EY INSTRUMENTS

NRICK PROC Dl)l"ﬂiﬁ#ﬁ\\'“ﬁ
13.2 ENVIRONMENTAL CONSTRAINTS
1. The temperature should be between 19°C and 28°C.

2. The barometric pressure should be between 730 nmun Hg and 700 mm Hg.

3. The relative humidity should be between 15 and 65%.

13.3 EXPOSURE RANGES GREATER THAN 50 mR /hr
13.3.1 Equipment Required

1. 3 Ci "Cs source (refer to Chapter 4, General Source Use Procedures)

2. Calibration Track
3. Positioning Laser
4. Hewlett-Packard HP-34C calculator

5. Fluke 80228 DMM

6. Booklet containing NRICF Form 03-01-00 CALIBRATION WORKSHEET - lon
Chamber Exposure Rate Survey Meter (use NRICF Form 03-01-01 booklet for Uni-

versity of Washington instruments and NRICF Form 03-01-02 booklet for Washing-
ton State D.S H.S. Instruments)

13.3.2 Source Start Up

(Refer to Figure 4.2 for calibration facility layout.)

1. Refer to and follow the source start up procedures in Chapter 4, General Source
Use Procedures.

2. Begin filling out the first available calibiation worksheet (see Figure 13.1) in the
booklet for the instrument being calibrated.
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Figure 13.1: Gamma Exposure Rate Meter Calibration Worksheet (NRICF Form
03-01-00), page 1
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Figure 13.3: Equipment Setup for Exposure Rate Meter Calibration
13.3.3 Instrument Precheck

1. Test the batteries in \he instrument. Use the “Battery Test” capability of the in-
strument, if available. Otherwise remove the batteries and test them with the Fluke
8022B DMM. Replace the batteries if they are less than 70% of their nominal value.
Record the battery condition on the calibration worksheet (see Figure 13.1).

. Examine the meter readout to see that it is in good condition. Return the instrument

to the owner for repair if the meter readout is damaged. Record the meter readout
condition on the calibration worksheet.

. Examine the general condition of the instrument to see that it is in good condition.

Return the instrument to the owner for repair if the instrument is damaged. Record
the instrument’s general condition on the calibration worksheet.

4. Record any other preliminary observations on the calibration worksheet.

13.3.4 Instrument Positioning
. Be sure that the source is down.

. Place the instrument on the cart and raise or lower the platform until the center of
the instrument chamber is centered on the laser beam and the platform is level.

. Check that the instrument is oriented on the cart as shown in Figure 13.3. The
NRICF calibrates ion chamber survey instruments with the long axis of the chamber
parallel with the photon beam axis, unless the client requests a different orientation.
For those instruments which do not have a preferred axis, point the window end
towards the source; leave the window closed or covered.
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4. Position the video camera to view the instrument meter.

5. Roll the cart forward or backward until the center of the chamber is one (1) meter
from the center of the source (the source center is 1.1 ¢m behind the front of the
source window). Use the meter stick to measure a distance of 98.9 em from the
source window.

6. Set the cart position marker at one (1) meter (on the positioning tape). This allows
the instrument to be accurately positioned at distances other than one (1) meter.

13.3.5 Instrument Calibration

1. Position cart at a distance from the source corresponding to the desired exposure
rate. Refer to Appendix C, Use of the HP-34C Calculator, Section C.4, page 170
for the procedures used to calculate source-detector distances based on prior reference
field measurements.

Instruments with several scales will be calibrated at two (2) points on each scale. The
first calibration point should be between 25% and 33% of full scale; the second point
should be between 66% and 75% of full scale. The exact values should correspond
to a meter scale marking for instruments with meter readouts or a round number
for instruments with digital readouts. For an instrument with a logarithmic meter
readout, choose one point near the midrange of each decade. For an autoranging
instrument, choose four (4) points equally spaced over the instrument's range and
within the range of the reference field exposure rates.

2. Secure the beam area and assure that all the interlocks are clear.

3. Press the red “Irradiate” button on the source control box. A piercing whistle will
sound for fifteen (15) seconds and then the source will raise.

4. Read the instrument response on the VTR screen.

5. Press the green “Off” button on the source control box or turn off the approach
interlock control box. Either of these actions will drop the source.

6. Correct the instrument reading for pressure and temperature if the instrument’s
detection chamber is vented to the atmosphere (unsealed). Refer to the HP-34C
calculator procedures (Appendix C, Use of the HP-34C Calculator, Section C.3,
page 168) for the procedures used to calculate this value.

7. Make any required adjustments of the calibration pots and re-irradiate the instru-
ment. All corrected instrument readings are expected to be within +10% of the
reference field exposure rate at each calibration point. If the instrument cannot be
adjusted such that readings on two points on the scale being tested fall within +10%
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of the reference field exposure rate, then calculate a correction factor for that scale.
When readings on that scale are multiplied by the correction factor, all readings will
come within 1 10% of the reference field exposure rate.

Record the source-detector distance, the reference field value, X7, the observed in-
strument reading, Xy, the corrected instrument reading, X¢, the percent error be-
tween the corrected instrument reading and the true exposure rate, and the correction
factor (ratio of the reference field reading to the corrected instrument reading) on the
calibration worksheet, The percent error is caleulated using the following equation:
Xc - Xr

PE = 25" 2T , 100%
*r

)

where PE percent error in the instrument response
Xc¢ = instrument reading, corrected to 22°C and 760 mm Hg (mR/hr)
Xr reference field exposure rate (mR /hr)

The percent error is used to show compliance with the applicable NRC Regulatory
Guides.

Use the following equation to calculate the correction factor:

"
N

cF =21
Xe
where CF © correction factor

all other terms = defined above

Prepare a Report of Calibration (see Figure 13.4) for each instrument using the
relevant information on the calibration worksheet. Transfer the calibration number
from the worksheet to the report. Follow the report audit procedure in Chapter 2
Auditing of Data and Reports. Make a copy of the report.

Unless requested otherwise by the owner, transfer the relevant information from the
calibration worksheet to the calibration sticker for all scales of the instrument which
have been calibrated. Place the sticker on the instrument. NRC Regulatory Guides
require recalibration periods of not more than one (1) year. Enter a recalibration
date of one (1) year from the current date, unless requested otherwise by the owner.

Return the instrument and the original of the calibration report to the owner. File
the copy of the instrument calibration report.

13.3.6 Source Shutdown

3

Refer to and follow the procedures for source shutdown in Chapter 4, General
Source Use Procedures.
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13.4 EXPOSURE RANGES LESS THAN OR EQUAL

TO 50 mR /hr

13.4.1 Equipment Required

1. 30 mCi '"7Cs source (refer to Chapter 4, General Source Use Procedures)

2. Calibration Track
3. Positioning Laser
4. Hewlett-Packard HP-34C calculator

5 Fluke 802283 DMM

6. Booklet containing NRICF Form 03-01-00 CALIBRATION WORKSHEET
Chamber Exposure Rate Survey Meter (use NRICF Form 03-01-01 booklet for Uni-
versity of Washington instruments and NRICF Form 03-01-02 booklet for Washing-

ton State D.S.H.S. Instruments)
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13.4.2 Source Start Up

1. Refer to and follow the General Source Use Procedures.

2. Begin filling out the first available calibration worksheet (see Figure 13.1) in the

booklet for the instrument being calibrated,

13.4.3 Instrun.cnt Positioning

1. Place the second cart on the track and place the instrument on this cart as shown in

Figure 13.3.

Raise or lower the platform until the center of the instrument chamber is centered
on the laser beam and check that the instrument is positioned on the cart as shown
in Figure 13.3 (excluding video camera). The instrument should be positioned with
the long axis of the chamber parallel with the photon beam axis, unless requested
otherwise by the client. For those instruments which do not have a preferred axis,
point the window end towards the source; leave the window closed or covered.

- Roll the cart forward or back until the center of the chamber is one (1) meter from

the source. Use the tape attached to the side of the source to make this measurement.
The tape is stiff so the slight slack in the tape introduces only a very small error in
the distances measured.

13.4.4 Instrument Calibration

L3

. Position the cart holding the instrument at a desired distance from the source cor-

responding to the desired exposure rate. Measure the distance with the tape on
the side of the source container. Refer to Appendix C, Use of the HP-34C Cal-
culator. Section C 4, page 170 for the procedures used to calculate source-detector
distances based on prior reference field measurements. Lock the cart in position with
the thumbscrew lock on the front left side of the cart.

. Remove the plug covering the source.

The instrument can be read directly as long as care is taken to limit the amount
of time spent in the radiation field. The nominal exposure rate from this source is
10 mR /hr at one (1) meter.

. Adjustments may also be made while the instrument is being irradiated as long as

care is taken to limit radiation doses to the personnel involved.
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Record the instrument response, the true CXposure rate, the source-detector distance,

the percent error between the instrument re ading and the true exposure rate, and
the correction factor on the calibration worksheet. The equations for calculating the

percent error and the correction factor are given in Section 13.3.5. Exposure Ranges
Above 50 mR /hr.

Prepare a “Report of Calibration” for the instrument based on the corresponding
calibration worksheet., Transfer the relevent information, including the calibration
number, to the calibration report. Follow the report audit procedure in Chapter 3,
Auditing of Data and Reports. Make a copy of the calibration report.

Transfer the relevant information from the calibration worksheet to the calibration
sticker for all the seales of the instrument which have been calibrated, unless oth-
erwise requested by the client. Place the sticker on the instrument. Return the

mstrument and the original of the calibration report to the owner. File the copy of
the instrument calibration report.

13.4.5 Source Shutdown

1. Refer to and follow the procedures for source shutdown in Chapte

r 4, General
Source Use Procedures




Chapter 4

GENERAL SOURCE USE
PROCEDURES

4.1

3 CURIE “'Cs SOURCE (Shepherd Model 8].
8A)

4.1.1 Pre-operational Source Checks and Procedures

Refer to the calibration facility layout diagram (Figure 4.2).
Before operating the source:

3

L3S

Remove the lock Pin ‘rom the source turntable and rotate the turntable until the
3 Ci ¥7Cs source s aimed down the calibration track axis. Replace the lock pin in
the turntable. Refer to the source stand detail diagram (Figure 41).

Check to be sure that the 20° collimator is in place.

. Turn on the air supply to the 3 Ci 1¥7Cs source. There are two pressure meters along

the supply line which should read 40 psi. The gas bottle pressure meter should read
at least 80 psi. Adjust the supply line valves to read 40 psi if needed. Re-order a gas
bottle (Nitrogen, 224 cubic foot bottle, 99.95% purity, available from UW Central
Stores) if the gas bottle pressure drops below 80 psi.

. Turn on the source interlock (on/off switch located on the source housing).

. Turn on the alignment laser.

Turn on the beam monitor,
Plug in the approach interlock lights (on storage case),

Turn on the approach interlock control box (on the table next to the source control
box). The source will ot raise if the approach interlock is not turned on.

17
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Figure 4.1: Source Stand Detail-Turntable

9. Turn on the source control box.

0. Turn on the VTR system.

1.2 Source Use
Refer to the source control box diagram (Figure 4.3).

1. Irradiation control directions:

(a) For manual source control set the time control toggle switch on the source
control box to “Preset” and set the timer to 999 999 minutes.

(b) For timed source control set the time control toggle switch on the source control
box to “Preset” and set the timer to the irradiate time desired for automatic
source drop, less 0.001 minutes. The source takes 0.00! minutes to rise and
drop and the timer on/off switch is at the top of the source rod travel.

Visually inspect the beam area and assure that all the interlocks are clear.

Press the red “Irradiate” button on the source control box. A piercing whistle will
sound for fifteen (15) seconds and then the source will raise.

Verify that the area monitor is responding.

18




Chapter 16

PULSE-RATE METER
CALIBRATION

16.1 LIMITATIONS AND CONSTRAINTS

This is a general procedure for culibrating instruments used to detect radioactive ma-
terials contamination. Calibration of GM instruments for radiation field measurement is
covered in Chapter 17, Gamma Calibration of Geiger-Muller Instruments. This
procedure is limited to the classes of instruments listed in Table 16.1.

The electronic calibration is limited to rates between 1 Hz and 1 000 000 Hz. The
radiation detection calibration is limited to the radionuclide check sources for which the
NRICF has calibration data (refer to Appendix I, Sealed Source and Check Source
Data). The efficiency calculated is for the geometry of the calibration jig used by the
NRICF. Field use at other couni rates, with other sources or in other geometries, must be
at the discretion of the owner.

Refer to the notebook “PULSE-RATE METER CALIBRATION NOTES" for specific
information concerning particular instruments. This notebook contains hand-written notes
on pulse-rate instruments which have been through the facility and which had unusual
properties or settings. There is also a file of operating and technical manuals for a limited
number of instruments,

Instrument repairs are normally not made. If any problems with the instrument occur
which are beyand the scope of calibration services, make a note of the condition on the
calibration report and return the instrument to the owner.

Always make a copy of each calibration report. Make a note of all adjustments and
replacements on the calibration worksheet (see Figure 16.2).

This procedure inay not be accurate for instruments which have a logarithmic output.
Check with the operating manual for such instruments, if possible. Log-scale instruments
designed to measure exposure rates that are calibrated using this procedure will probably
not read correctly in a radiation field. Refer to the chapter on calibration of GM exposure
rate meters.
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4.2 30 MILLICURIE "*'Cs SOURCE (Shepherd Se-
ries 10)

4.2.1 Source Start Up
Refer to the calibration facility layout diagram (Figure 4.2).
1. Turn on the positioning laser.

2. Remove the lock pin from the source turntable and rotate the turntable until the
30 mCi '37Cs source is aimed down the calibration track axis. Replace the lock pin
in the turntable.

4.2.2 Source Use

1. Remove the shield plug covering the source, thus allowing an external radiation beam.

2. Take care to limi* the amount of time spent in the radiation field. The exposure rate
from this source is about 20 mR/hr at one (1) meter from the source. The source
beam is about 40 em in diameter at one (1) meter and diverges to 80 cm at two (2)
meters.

3. In keeping with the principles of ALARA, take care to limit radiation doses to the
personnel involved.

4.2.3 Source Shutdown

1. Replace and lock the source cover plug.

2. Turn off the laser.
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16.3 LINEARITY CHECK
16.3.1 Equipment Required

1. Insirument under test

2. Berkeley Nucleonics pulser

3. Tektronix 2215 oscilloscope

4. UW Nuclear Reactor built special NIM bin (high voltage pulse divider)
5. Canberra Industries Model 2022 spectroscopy amplifier

v. Harshaw Type NC-12 single channel analyzer

7. Canberra Industries Model 2017 dual counter-timer

8 Fluke 8022B digital multimeter (DMM)

9. Fluke 80K-40 high voltage probe
10. Cables as needed

11. Booklet containing NRICF Form 03-04-00 CALIBRATION WORKSHEET - Count
Rate Survey Meter

16.3.2 Linearity Check Procedure

1. Connect the test equipment as shown in Figure 16.1.
2. Turn on the instrument.

5. Turn on the NIM bin,

4. Turn on the pulser,

5. Turn on the oscilloscope.

6. Set the pulser to apply a fast, low voltage pulse about one microsecond (1 us) wide
with a fast (nearly vertical) rise time. This should result in a pulse with a fall time
appropriate to the detector. Attach the oscilloscope to the pulser to set the pulse
shape.
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Set the pulser to provide a pulse of the proper size for the instrument being cali-

brated. This is an empirical process. In general, instruments which use an Nal probe
accept a negative pulse about 10 millivelts high (use the oscilloscope to set the pulse
height); and GM instruments accept a negative pulse about 2 volts high. (As specific
examples. Ludlum instruments accept pulses about 10 millivolts high regardless of
the probe, while Johnson instruments accept a 2 volt pulse regardless of the probe )

Check the notebook or the technical manual for specific information concerning the
instrument at hand,
Disconnect the probe from the detector.

Check the mechanical zero of the meter. adjusting the meter to read zero (0) if
necessary

Check the condition of the batteries. Replace any battery that is less than 70% of
its nominal voltage.

Connect the instrument to the test equipment.

. Turn on the instrument. Use the multimeter to measure the high voltage bias applied

to the probe. This tells us if the bias supply is working and will be compared to past
measurements to tell if the bias is set correctly. (The value should be in the range

of 900 V to 1000 V for GM probes and 650 V to 900 V for scintillation probes.)

Adjust the amplifier, single channel analyzer and timer/scaler in the NIM bin to
measure the pulse being sent (o the survey meter. Remember that most meters read
in counts per minute (cpm, ¢/ m) and that the pulser settings are in pulses per r econd
(hertz, Hz). You can check the value shown on the timer/scaler against the frequency
of pulses on the oscilloscope to be sure that the timer/scaler is reading correctly

For each scale:

(a) Check each scale of the instrument at two (2) points. The first point should
be about 25% to 33% of full scale; and the second point should be about 66
to 75% of full scale. (Check logarithmic scale instruments at the midpoint of
each decade. Check autoranging instruments at three (3) points between 257
and 75% of full scale.) Set the pulser at a convenient count rate and adjust
the scale potentiometer (usually inside the unit) until the meter reads properly,
within +10%. Record the pulser output, the meter scale and reading, and the

ratio of the pulser output to the meter reading ( 2uber cutput

meter veading) ON the calibration
worksheet,

Recheck the other effected points tested if adjustments were made. Not all in-
struments have a separate pot for each scale, so a compromise may be necessary
between having the “most often used” scales in better calibration than other
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Portable GM Contamination Monitors Bench-top GM Contamination Monitors
Portable Nal Contamination Monitors Berch-top Nal Contamination Monitors
Pottable ZnS Contamination Monitors Bench-top ZnS Contamination Monitors

Table 16.1: Instrument Classes Acceptable for Pulse-Rate Meter Calibration

This procedure is not covered in the “Scope of Accreditation” issued from the CRCPD.

18.2 MECHANICAL REPAIR AND CHECK

18.2.1 Equipment Required

Instrument under test

Fluke 8022B digital multimeter

Booklet containing NRICF Form 03-04-00 CALIBRATION WORKSHEET - Count
Rate Survey Meter

18.2.2 Mechanical Repair and Check Procedure

Begin filling out the first available calibration worksheet (see Figure 16.2) in the

worksheet booklet with the calibration report number, ownership information and
instrument information.

Check the batteries using the instrument’s battery test function, if available. or using
the Fluke DMM. Replace the batteries if the battery test indication is low or if the
Fluke DMM reading is less than 70% of the nominal battery value. Record the state
of the batteries on the calibration worksheet. (see Figure 16.2).

. Check the meter readout for dirt, cracks and other signs of disrepair. Return the

mstrument to the owner for repair if the meter shows signs of disrepair. Record the
condition of the meter on the worksheet,

Check the instrument for corrosion, dirt, physical abuse and other signs of disre-
pair. Return the instrument to the owner for repair if the instrument shows signs of
disrepair. Record the condition of the instrument on the worksheet

Record anv other comments concerning the mechanical repair of the instrument on
the worksheet
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Igure 16.3:

Pulse-Rate Meter Calibration Worksheet (NRICF Form 03-04-00), page 2
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Figure 16.1: Pulse-Rate Meter Calibration Setup
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6. Place the probe over the opening above each source and record the instrument reading
on the worksheet. Repeat for each source used.

7. Place the probe over the table and away from the jig to determine the background
count rate. Record the reading.

8. Turn off the instrument.

9. Calculate the following efficiencies:

(a) Meter reading per disintegration rate (choose the units of disintegration rate to
match the units of the instrument):

R, - R,
(g = mv———
d DAA.
where ¢; = efficiency (e.g. for an instrument which reads

out in counts per minute, the units of ¢; will be
counts per minute per disintegration per minute,

CFM/DPM)

R, = instrument reading from source s (e.g. in CPM)

R, = instrument reading due to background (e.g. in
CPM)

D, = disintegration rate of source per nanocurie of ac-
tivity (= 22202EM — 370ES

A, = activity of sourcc s in nanocuries, nC1

(b) Meter reading per nanocurie of activity:

o= {io N RO
g )

€4

where ¢,

I

efficiency (e.g. for an instrument which reads out
in counts per minute, the units of ¢4 will be counts

: ie, CEM
per minute per nanocurie, <=

defined above

)

all other terms

10. Record the above efficiencies on the worksheet.

11. Prepare a "Report of Calibration” by transferring the relevant material from the
worksheet to the report (see Figure 16.5). Prepare one report for each probe cali-
brated.
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Figure 16.2: Pulse-Rate Meter Calibration Worksheet (NRICF Form 03-04-00), page 1
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Figure 16.5: Pulse-Rate Meter Calibration Report (NRICF Form 00-04-00), page 1
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15.
16.
17.
18.

scales. Large discrepancies between the meter reading and the true rate should
be clearly noted on the calibration report.

Turn off the oscilloscope.
Turn off the pulser.
Turn off the NIM bin.

Turn off the instrument and disconnect it from the test equipment.

6.4 DETECTION EFFICIENCY EVALUATION

16.4.1 Equipment Needed

i

2

Check source counting jig

. Check sources appropriate to the instrument (refer to Appendix I, Sealed Source

and Check Source Data)
Instrument under test

Booklet containing NRICF Form 03-04-00 CALIBRATION WORKSHEET - Count
Rate Survey Meter

16.4.2 Detection Efficiency Evaluation Procedure

Measure the detection efficiency for each probe accompanying the instrument:

1.
2.

Attach the probe to the instrument.
Turn on the instrument.

Use check sources which match or simulate isotopes which are commonly found in the
lab where the instrument is used. Refer to Appendix 1, Sealed Source and Check
Source Data for the check sources available. Record the check sources used, the
radiation emitted from each source, the radiation energies and the activity of each
source on the worksheet.

. Place the check sources in the calibration jig. The jig can hold up to three (3)

different sources. The jig places the probe one centimeter (i cm) from the source.
Note on the worksheet 1f the detection efficrency 1s measured ct @ different distance.

Place the plastic probe support platform over the calibration jig.
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Figure 16.4: Pulse-Rate Meter Calibration Sticker

Unless otherwise requested by the owner, prepare the instrument sticker (see Fig-
ure 16.4)and set the recommended recalibration date to one (1) year after the current
date. This is in accordance with NRC Regulatory Guides. Attach the sticker to the
instrument.

Return the instrument to the owner along with a copy of the calibration report. File
the original report.

Record any special methods for culibrating the instrument, such as an unusual pulse
size, lack of calibration pots, ete. in the “PULSE-RATE METER CALIBRATION
NOTES™ notebook.
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Figure 16.6: Pulse-Rate Meter Calibration Report (NRICF Form 00-04-00), page 2
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PULSE.-RATE METER CALIBRATION

NRICF PROCEDUR E".zg' g‘V l"M

SPECIAL NOT &

Regulatory Guide 8.6 establishes ANSI Standard N42.3(1969), also known as IEEE Stan-
dard No. 309, as the preferred test/calibration procedure for Geiger-Miller counters.
The present procedure above does not conform to all points of ANSI N42.3(1969).



1.

2,

3.

4,

5.

Procedure for Recelving Packages Contalnling
Redloactive Material

This procedure Is written to cover 10 CRF 20,205(d) and
should be checked for current regulations, It Is
advisable to know the current regulations a&s changes are
made over the years, Therefore In anticlipation of a
recelpt of radloective material, the reguletions should
be consulted,

Check packing I|1st eand shipping papers for Isotope(s),
emount of activity, and shipper's survey date. Any
speclal or unusual package opening requirements should
be noted and fol |lowed,

For packages contalning In excess of Type A quantitles
es |lsted In 10 CFR 20,.205(b):

Surveys of external dose rates and checks for removable
contaminetion need to be performed within 3 hours of
recelving & package contalning radloactive materlal,

Survey of package for radlatlion levels:

The dose rates should be determined at external surface
of package and at three feet from package. The
measurements should agree with shipper's data, In any
event, If they exceed 10 mrem/hr at 3 feet or 200 mrem/hr
8t surface, the del lvering carrler and Reglon V of the
NRC need to be Immediately notifled,

Determination of removable contamination on external
surface of package.

Using & fllter paper, swipe 100 square centimeters of the
external surfeace of the package and cetermine the
removable actlivity, If any, |f the removable radicactive
contaminatlion exceeds 0.01 microcurles per 100 square
centimeters the del lvering carrier and Reglon V of the
NRC need to be notlifled Immedliately.



PROCEDURE FOR OPENING PACKAGES CONTAINING
LICENSED RADIOACTIVE MATERIAL

The recelpt of radloactive shipments and the opening o such
packages verv seldomoccurs 8t the U of W Nuclear Reactor, Hence
It |s advisab. e to have the asslistance of the radliation safety
divislon for opening packages Invo!ving actlivity greater than
exempt amounts., The current regulations need to be consul tec¢ for
the exempt amounts, In any cese, the lead time would al low for
speclflc planning needed for the packéage In question,

The packing |1st and snipping papers should Indicate the
Isotope, actlvity, type of packegling, and the shlipper's radlation
survey Informatlion, There may be speclal packagling and
consequentiy special opening procedures for the package which
need to fol |lowed,

After the Inltial recelving procedure has been performed,
the following baslc procedure should be used for the safe opening
of packages contalng radloactive material,

Personnel opening the package should have thelr flim badge,
appropricte survey meters for the Iso*opes and activities In
package, swipes, and plastic gloves,

Open the outer contalner, survey the Inner contalner as
appropriate, Teke a swipe of the Inner contelner and check with
approprlate monitor for removable conatamination, |f there Is
more than one Inner contalner, repeat,

If any unexpected removeble contaminatiuon Is detected, the
cause will need to be determined and appropriate actions taken,
The ald of radlation safety In monltoring during the opening
procedure would ald In determining these actlons,

Depending upon the actlivity and Isotope contalined In the
package, |t may be advisable to have some temporary shlelding
avallable.



University of Weshington Nucleer Reector Bulliding

BADIOLOGICAL CONTROL

General rules for the resctor room:

ALQULREMENT S

1.

2,
3.

4,

5.

7.

9.

10,

Personne!l wlil seer @ monitoring device (fliIm badge, TLD, or
personnel dosimeter),

Vislitors ere to be escorted.

When handlIng redliosctive semples or chemicals, personnel
wll| wear & |eabcoat,

Al|l personnel leaving reector room will normallv exlt
through the door by the chemistry lab, This wlll facllltete
personnel maniterling for alpha end beta-gamma es each person

leaves the resctor room,

If eny contemination Is found, the help of & responsible
person |s needed, (facl| ity personnel or redletlon monlitor),
they should be contected end eppropriete ectlon teken,

Personnel that heve been In only the computor room and
counting room wil| normally not be required to monltor upon
exiting.

If radloective samples are belng hend!led, the samples need to
be monltored by either the exper Imenter or reactor personnel,
If redlosctive meterlals semyles are belng handled, the
person should weer plestic gloves for protectlion from
conteminetion, Semple hendling wil| require the person to
monitor thelr nerls after completion of the work,

Any operl:y of & reactor beem port, vertical hole, or thermal
column requires thet & faclllity staff member or radlation
monltor be present end & radlation survey be performed,

Personnel using @ sealed source( Pu~Be, Cs~137, Co~60) wll|
need to use tho approplate survey meter(s) durling source
manlipulation,

Items removed from the reactor romm must be mon!tored for
centamination by Redlatlion Sefety or R .ctor Staff Personnel,



2,2 Redletion Emergency Procedure
A radletion emergency |s any present, suspected or Imminent
situetion Invelving redietion which threatens the health and
safety of personnel and/or the publlc,

A. A radlation emergency Is Indlceted by:

1. Audible oscllleting sound over P,A,

2., "Redletion Emergency™ |1ght In recept!on ares

3. P.,A, Announcement by bullding personnel
Under amergency conditions, |f necessary, an Indlvidual mey
remain In the Reactor Room untl| & 100 mrem dose |s accumu=
leted, An emergency dose up to 50 Rem for |Ifesaving and up
to 3 Rem for equipment salvege mey be &l lowed, An autometic
alerm Is set off by either (&) high erea radletion monitor
trip (set point 1s usually 1,5 to 10 mr/hr) or (b) high A=41
relesse or high steck moniter reading.

B, When the alerm sounds (or P,A, snouncement |s made):
1. Reactor operetors shell do the ro! lowing:

8,
b.

Ce

d.

f.

Scram reactor
Push emergency button on ventlletion control panel
Act.. ni
1) turns off fan and closes damper which Is also the
exhausY from the Reactor Room
2) puts the Control Room on 100 per cent fresh alr
3) does not affect rest of bullding control
Turn off Reactor Room fen on vent!letion control panel
Actlon:
1) turns off the recirculetion fen In Reactor Room only
2) does not affect Intake to the Reactor Room
Turn Reactor Room fresh alr to 0 on ventllatlion control
pancl
Actlon:
1) closes Intake vent to reactor room by 99 per cent
Observe the following:
1) Aree radlation monitors for high dose rates
2) ftack monitor Incresse dose re es
3) Remaln ! the Console and contlinue to observe and
record ciuditions.  |f any monltor shows over 200
mr/hr when resctor |s below one watt, conslder leaving
False Alarm
It the reactor operator or other persons are cognlzent of
the raglation alarm situetion and 1t does not constitute &
radletion emergency this should be announced over the P.A,
When this Informetlion Is known In advence, the alarm
system should be "held off" by another staft member before
proceeding a&s usual, e.g.,, testing alarm or Internal
transfer of hot source,

2, Other personnel

a,
b.
Cs

Secure current project
Observe area and people In Immedlate ares
Assemble Immedlately at reception vesk area

3., At receptlion desk

Senlor steff member present will be In charge

Date 10/30/86 Rev 4



b. Account for all personnel In bullding
¢. Attempt to Identify the problem

d. Notify senlor steff 1f not present

e, Notify redletion safety office

4, Search Operation
8, |f someone has remalned Inslide or It Is not certaln
thet everyone hes evacuated the Reactor Room & search
operetion should proceed, View Reactor Room from balcony,
Check loft,all offices,rest rcoms and countling room,
If necessary sesrch mechenical and chemistry room,
Search operations should proceed without delay,

5. Rescue Operation
8. Rescue operations should proceed with conslderetion for
risks In moving Injured personnel versus radletlion
‘evels, University Pollice should be notifled to obtaeln
medicel essistance(ambulance),

6., Radlation monitoring end contemination control

e, Radletlon surveys should be made as soon as possible
sfter |1fe saving activities, Measurements should be
recorded and persons In charge should be kept eware of
conditions,

b. Contamination control Is very Importent, Anyone leaving
the buffer zone Inside the Reactor Room should be
mon ltored, Including Injured personnel, This contamina«
tlon control ares must be respected except for the most
serlous Injurles,

¢, Injured personnel who are contaminated should be
decontamineted, |f possible @ radletion safety person
should accompany the InjJured Into the Emergency Room,
InJured mey be taken to elther Unlversity Hospitel or
Harborview Medical Center,

7. Off=hours = bullding unoccupled
8. Unlversity Pollice, becoming aware of the alerm, should

not enter the bullding, They should notlify M, J. O'Brlen
(University Radlaton Safety Officer) vie the En & § Pagling
and one of the following:

W. P, Miller 527-2921

D. F. Fry 522-5867

M. A, RobkIn 453-9401

8., Others to be notlifled:
o, Radlologlical Assistance Team (Richlend) should be called
1f needed,
b. Notification of t+he Nuclear Reguletory Commisslion may be
required by 10CFR20,
¢, Stete Radietlon Control Unit should be notlfled eccording
to provisions of WAC 402-24,
d. NEPA(Insurance) should be notifled 1f (a),(b), or (¢)
above 1s requlired,
9. Annual high radletion drill
8., A radletion emergency drill shall be held least annually,
This drlll wlll cover sections 2,2A through 2,286, Refer
to the beginning of this section for emergency dose | Imlts,
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EMERGENCY PHONE LIST

REACTOR STAFF

Dro “o Robk In 3-4170 3’06’2
Willlem P Mlller 3-4170
DeLoss Fry 34170

EQLICE and EIRE DEPARTMENT

Seettle Flre Department
Unlversity Police = Emergency

University Pollice = Campus No,

RARIATION SAFETLY CONTACTS

Cempus Radlatlon Sefety Office
M.des O'Brien

Monitor's Offlce(T=Wing Health Sclence)

QTHERS

NRC Heedquerters Bethesde
24 hoyr In cese of emergency

Beckup Bethesda Numbers for

NRC In cese 301-951-0550

Is not enswering

NRC=Walnut Creek Offlice(Reglon V)

Insurance(NEPA)

Stete of Washington Radiation Control

Interegency Radliologlical Assistance
Richland Operetions Offlice DOE

February 2, 1988

WORK ING HOURS

Radlation Safety Offlicer

NON=WORK ING HOURS
453-5401
527-2921
522-5867

9=911
9=911 or 222

3=933

3-0463 Home - 525-8128

3-6328

(3017-951-0550

(301)=427-4056 Backup
(301)-427-4259 Beckup
(301)-492-8893 Backup
(415)~943-3700
(203)-677-7305

682-5327

(509)=376-7381



