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ITEM 5

RADI0 ACTIVE MATERIAL *

!

Element and !

flass N rber Chemical / Physical Form Manufacturer Maximum Activity

Cesium-137 Scaled Source J. L. Shepherd 2 Sources: 130 mci,
Model 89-400 400 Ci !
Shielded Calibration i

Range
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USE OF LICENSED MATERIAL
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SUPPLEMENT B

USE OF LICENSED MATERIAL

The J. L. Shepherd Model 89-400 Shielded Calibrator will be used for health

and safety instrument calibration and evaluation. This unit appears in

the "Approved Sources and Devices" catalog of the USNRC. A copy of the

sales literature is included under this supplement.
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e ?,todel S9 is a comp!c:m!y ,c!! watainu! S! Ald. jnn .,m ,. g M C
L.1 Cahbration Range, designed to cahbrate all types 2;:srMt. I

3*of portable radiation dctcction instruments, as well """' 3p
cs remote area and other types of probes, with gam- g-

ma radiation.
.

.. .

Two mCs sources provide continuous calibration
points; between 0.1 mR/hr and 20,000 R/hr, or p ..

greater, dependent upon the .lze of the primary (,
source. 6
The unit is mounted on casters and may be used [ ' j
in any room without additional shielding. Radiation ,y

- Q d_.levels on the exterior of the device are < 2 mR/hr Li i }
[$ daverage, G 5 mR/hr maximum, in any operation *F g,

mode.
.

,
L ." o

i... . . . M.'
N q ,,,. A *;~~ss . .- -

Operating Tower - Detail

DESCRIPTION

)s - -- - 1, I The biodel 89 consists of a dual source, manually

.f{ operated, beam Calibrator with built in attentuator, . _ . .
\ *.-? ""

D
-- system, which is mounted to a completely shielded

Q|
pgggy calibration range equipped with a viewing window

'd and access door. The sources and door are com-,
i pletely interlocked,

b i An engraved instrument table is built into the range.
It provides both vertical adjustment to center the
detector in the beam and longitudinal adjustmenti

0 t v ry s urc c nt rlin between 300 mm and 500O0 mm to the center of the table. An external hah
crank controls the longitudinal adjustment. A dig.tal $

position indicator s' ows the position of the table g$
I

centerline to 11 mm. -

j% " .
'

-

5 % ( n
t' O

'

Access tubes, with removable ! cad shielding plugs, mg

.--- -c -(W,dl- %: P ,[ m . m/ '% 3 5 instruments, as well as to accomodate cab!cs and E

t: F are provided for the calibration of Teletector typd R-' '
.

'!, , .e . plugs from probes used with Remote Area htonitor 5-.

I

.__ y;-
* ' -

, . ,.: ing Systems end other line operated instruments. '
. 7 " ^..A. Standard location for access tubes is in the rear wall9@e of the cahbration box. They may be located in the

~

~

front wall (door) on request. 1,(,
Attenuator, Door Interlock, '

Instrument Table Drive - Detall
L.

,

2 t .

n.

-
.
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. J.iUDLL NUMillil:S, WITil ASSott.u;.u huunt; 1.UAu!NUS, iiw.11.Al!Lii.

_

)ll mnrb Is incorporate a secondary source of IV)' c.4hratinn tablo). and the other inri'nimg the;

C |tCi. t 7Cs. Access tubes in all units, except Model 300 500 mm distance at the 0 0 nnt on thei
89130, are located to deliver unattenuated dose calibranon table. The secondary source (150 mci.)
rates of approximately 1100 R/hr and 800 R/hr. curves cover the 300 500 mm distance at the 0 0
plus attenuated dose rates. The highest dose rate point on the calibration table.
available in the Model 89130, at this location, is
800 R/hr. Note: The 50190 mm calibration distance is within

- the collimator/ beam port. A typical set of calibra-
Complete calibration curves are provided with these tion curves for the Model 89 260 and a composite
units. All curves are taken at the source centerline. curve, showing typical calibration data in the 50 300
The primary source has two sets of curves, one mm range, for all models are included in this data
covering the 50 300 mm distance (0 0 on the sheet.

PRIMARY DOSE RATE'AT 20,000 R/hrMODEL
1"Cs SOURCE' 305 mm POSITION" CAllHRATION DISTANCE

89-130 130 Ci 450 R/hr 42 mm

89 200 200 Ct. 700 R thr 53 mm

69 260 200 C6 900 R/hr 61 mm

89 400 400 C1 1400 R/ hr 79 mm

'All sourecs certdied "Special Form".
"Continuous cabbration points. 01 mR/hr to the 305 mm value. are provided in all models
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3. Values in this part of curve '
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h
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. Edge of Cahbration Chamberh,j taken in Collimator opening ' ! i 1 ; :-. n:m p.

i of Model 78 2M Cahbrator 1 : ;
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/,'ill. the muite iod in the Off" position tne 'lo expose either source, the operator presses the
Voperator opens the door of the calibration box. "Source Release" switch, raises the source operating

places the instrument to be colibrated on the instru-
ment plate (with the center of the detector at the handle and rotates it 15" to engage either source

0 0 location), adjusts the locating stops and turns slot in the operating tower of the source shleid.

the elevating handle (to center the detector in the
beam, as shown by the scale built into the box). The Both sources and the calibration box door are in-
door is then closed and the attenuators to be used terlocked so that neither source can be raised when ,
are pushed forward to the "Attenuate" position: all the door is open, and the door cannot be opened
other attenuators are pu!!ed backward to the "Open" when either source is raised. Position of both sources

4

i '

position. Source detector distance is adjusted by a is indicated by lights on top of the operating tower
handle below the door, read on the digitalindicator. of the :ource shield,

i

SPECIFICATIONS

i

ACCESS PORTS: 2 each,1%" diameter, with
; reducers to 1%" diameter, mounted in the rear wall

RING STAND: A ring stand is provided to hold '

Teletector type instruments, with probe inserted~{or door), at the dose rate positions shown in the through the access port.
.

'

l

/odel Number Chart.
WINDOW: A lead glass viewing window.; ATTENUATORS: A set of four sliding attenuators,

nominal values T 2, X 4, X 10 and X-100, are buih S" x 12", is located in the top of the calbration box.
;

A flourescent lamp, built into the calibration box.'

into the source shield assembly. They may be provides illumination,
j operated individually, or in any combination.
|

) BEAM ANGLE: The tsdiation Octd is 6%" x 6%" DIMENSIONS: 24" wide x 4S" long, with top of
at the 306 mm calibration distance. cahbration range 36" above floor. Suggested work- !,

i Ing area is 36" x 60". Inside dimensions of the
DOOR: Chamber door opening is 12" high x 12" cahbration box are 16"wide x 18" high x 25"long.

FABRICATION: The source shield has a steel ex-
,

1 ELAPSED TIMER: An elapsed timer, range terior, stainless steel source tube, all welded ccql 9999.9 seconds, accuracy 0.1 second, is struction and meets DOT 7A specifications. The 4 ,4 engaged whenever either source is exposed. calibrat;on box has a steel exterior and interior. All R |
INSTRUMENT PLATE: 14" x 15%", with shielding is void free lead. All external surfaces are ;|h i,

primed and painted blue. The interior of the cahbra. *k '
t '

engraved lines at 1 cm intervals. Two adjustable in-
t:on box is primed and pn "ted white.. strument locating stops are provided to precisely .

'

reposition instruments. o.

MOBILITY: The Calibrato is mounted on four g
INSTRUMENT TABLE: The tabic is driven on #^' " ' * ' ' ' * " * *
roller bearings, by means of a stainless steel ro!!cr over any hard surface. ! :

-
-

j chain which also drives the five digit position in- ;

Gator, which has %" readout and accuracy of POWER: 115 volts, 60 Hz, rated at 5 amps. i'

1 mm. t

WEIGl{T: 3,200 pounds /1454 killograms. I

i.
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SHIPMENT AND INSTALLATION: Allunits arc'

\

(Mational Bureau cf Standards traceable RoentgenjRTIFICATION: All units are calibrated usingshipped with sources installed. The sourcceshield
Meters. ac,:uracy 5% and complete calibration is shipped in a returnable "Type B" Overpack and
curves are supplied. Leak Test and External Radia- the calibration bex is shipped on a retumable steel

tion certification are also supplied. skid with sheet incial cover. The services of a J.L.
Shepherd and Associates' engineer are provided to

LICENSING: The units appear in the "Approved supervise installation of all units.
Sources and Devices" Catalog of the USNRC, WARRANTY: Free parts and service for three
MANUALS: Complete manuals. with electrical months following delivery with replacement of faul-

schematics. are provided with each unit. ty components for an additional nine months.
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[ AJe! 89 Cahbration Ranges may be mod:fied to T,~ .,:w,JaJ ty: , of modifications have Len bu!!!
m.eet user requirements, provided that such into a number o, these units and may be bpilt into

modifications are physically compatible with the any unit. They cannot be retrofitted.
construction of the unit.

CALIBRATION PORT FOR RO.7 PROBES

A stainless steel cahbration tube, with 1.8S0'"inside into the biodel 89 400. The 130 mCl. 1UCs
diameter, is mounted adjacent to and at right angles source IS NOT INCLUDED in units with this mod-
to the source tube and extends into the calibration ification. .

box. This tube extends 2" past the centerline of the
source tube so that the center of the gamma
chamber is at the centerline of the source tube. A Additional shielding is built into the biodel 89-400
lucite sleeve is provided to center the gamma so that external radiation levels, as called out in the
chamber in the cal.bration tube. This tube accom- specifications, r.e not exceeded. A horizontal slot
modates the beta chamber, as well as the under- is built into thr. operating tower so that the 400 Ct.
water housing assembly, for the RC-7. This mCs source may be centered next to the RO 7
assembly provides a calibration point <>f approx. calibratic.n tube. Calibration data for this port is
imately 15,000 R/hr for all RO-7 probo when built provided.

-

CALIBRATION PORT FOR RD 23 PEMOTE AREA MONITOR PROBES

A cahbration port for the RD 23 probe, to deliver !O
does rates of 2,000 R/hr, with completely inter- 0 1. . myEc '

locked shielded cover, may be built into the source- _( $;Q9tjr-

shield assembly of the biodel S9 400. Dimensions - QM .. < -

of this port are: 2.5"inside diameter x 9.6" long. Mo
" d " d ,*,extending 5L"below the centerhne of the 400 Ci. 3

,

source in the "Irradiate" position, with an integral ( ,l . - . -
''

3% " square tube,13% " long, mounted above. The %1.9- O
entire RD 23 probe assembly (with outer cover fd l Mu. ......

IQ $|remos ed) may be inserted into this port, which has
.__ -_m

a cable access port at the cover interface. } -] -J f .], %. . h|'

,

A second RD 23 port, with identical configuration, tT i,'#
c"'q'L '@;;,

interlocked cover, etc., may be built into th blodel
"n '

' l',2"- 'p

L'M,TVP.' k'N[N h;U89 Calibration Box, with the cente.line at a cahbra- if i, >

tion distance of 74 cm. Complete cahbration data M4W54'd
.

| .hi
is provided for each port; a cahbration curve of Dose rQp. m.,i .'

d C'S M:*r' 3)$ $ d } d l' h i
'n. <,

f;EiAte versus Vertical Location for the port in the 4-

/ 'rce shield and 32 calibration values for the port V ... - - - qWYG kUf'Sd-< 1 m.(m .he calibration box. These ports should be built .f! 39 gig"iCyt -*I;[- 7only into the blodel 89 400. '2'

- -- 1- -. $,
RD 23 Cahbration Port - Detail

,

9.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ h
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! i MoJet 89 30 n a wmpletely utf wntained A single "'Cs source of 30 Ct., 20 Ci. or 12 Ci.
-.ielded Calibration Facility, designed to cahbrate provides 16 discrete cahbration points: betvs.cn 99
di types of portable radiation detection instruments, R/hr and 20 mR/hr for the 30 Ci.,66 R/hr and
cs well as remote area and other types of probes, 13 mR/hr for the 20 Cl., or 40 R/hr and 8 mR/hr
with gamma radiation. for the 12 Ct., at the 0 0 locatien on the cahbration
General configuration and operation is identical to table.
tha larger Model 89 Cahbration Ranges; please see

.

OPERATION, below, for specific information. Dif. The unit is mounted on casters and may be used
ferences are a 30 Ct. IUCs maximum source in any room without additional shielding.
c:pacity, smaller size, lighter weight and a fixed 306
mm distance from the source centerline to the External radiation level is (2.0 mR/hr, average,
c:nter of the elevating instrument table. 45 mR/hr at contact,

DESCRll' TION
< m,

/%e Model 89 30 consists of a single source, An engu. sed instrument cahbration table, with ver g
( hually operated, beam Cahurator, with built in tied. odjustment to center the instrument in the bcam\
udnuator system, mounted to a completely port, is built in. One access port, to accommodate

shielded cahbration box, with viewing window and Teletector type ir truments and plugs / cables from
access door. The source and door are compicMy remote area or other line-operated probes, is built
interlocked. Into either the rear wall or door of cahbration box.

.

_

OPERATIOF' AND SAFETY

*Ma
-

With t!.c source in the "Off" position, the operator desired dose rate. Note: Detectors may be post- y
open, the door, places the instrument to be

tioned at any location on the engraved portion of g~calibrated on the engraved instrument plate with the the instrument table to obtain dose rues as shown, o,
detector on the 0 0 position, adjusts the instrument on the cabbration curves suppled with each un;t. 9:
positioning stops (if more than one instrument of
the same type is to be cahbrated), adjusts the table The source and the cahbration box door are in-

a@c!cvation so that the detector is at the vertical terlocked so that the source cannot be raised when (
centerline of the beam port as indicated by the scale the door is open and the door cannot be opendd g

t into the cahbration box, and closes the door, when the source is raised. "Off" and "Irradime" w
calibrate, the operator presses the "Source lights, mounted on the top of the source shle d( Eh :

. lease" switch, raises the source to the "Irradiate" operating tower, show pontion of the source at all E'
position and adjusts the attenuators to give the times.

- a
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ATTENUATORS: A r;t of four s!; ding attenuators, nemhal va!ues X 2. X 1. X 10. and X.100, are bu:!t into the scE<ce-
shield assembly These may be operated ind;vidually, or in any combination.

ATTENUATOR VA11JE 30 Cl. 8HCs' 20 Cl. 8HCs' 12 Cl. 8 HCs*

X0 99.0 R/hr 66 0 R/hr 40.0 R/hr.

X2 50.0 R / hr 33.0 Rihr 20.0 R/hr

X4 24.0 R/hr 16.0 R/hr 10.0 R/hr
,

X8 12.0 R/hr 8.0 R/hr 5.0 R/hr

X 10 9.9 R/hr 6.6 R/hr 4.0 R/hr

X 20 50 R/hr 3.3 R < hr 20 R/hr
X 40 24 R/hr 1.6 R /hr 1.0 R/hr
X 80 1.5 R/hr 1.0 R 'br 0.6 R/hr
X 100 0.S R/ hr 0 53 R/hr 0 32 Rihr
X 200 04 R/hr 0.27 R / hr 0 16 R/hr
X 400 0.18 R/hr 0.12 R/hr 0.07 R/hr

_
X 800 0.093 R/hr 0.062 R/ hr 0 037 R/hr
X 1000 0 13 R /hr 0.0S7 R< br 0 052 R <hr

F X 2000 0 063 R/hr 0 042 R/hr 0 025 R/hr

| X 4000 0.035 R/hr 0.023 R/hr 0 014 R/tu

| X 8000 0.02 R / hr 0.013 R/hr 0.003 R/hr
| ' Dose Rates at the 0 0 pos: tion on the instrument table.

_

| NOTE: Units with 65 CL 137Cs sources are asailab|e on request. |

ACCESS POllT: 1%" diame cr, with reducer to RING STAND: Provided to hold Teletector tspe I
1%", located at the 306 mm eahbration distance instruments, with probe inserted through access,)
cither in the rear wall or door of the cahbration box. port. g
BEAbt ANGLE: The rac'iation field is 60 " x 6% ~ SOUllCES: 30 Ci,20 Ct. or 12 Cl.137Cs (please hI
at the 306 mm cahbration distance. specify on order). All sources are certified "Special g|

Form. c: |DOOR: Calibration box door opening is * g': |12"wide x 15"high. VISIBILITY: A flourescent lamp fixture is built in-
'

to the cabbration box. h|ELAPSED TIB1ER: Range 9999.9 seconds, with g;cccuracy of 0.1 second, is engaged whenceer the WINDOW: A lead glass viewing windcq. c
source is exposed. 8" x 12", is loc ,ted in the top of the cahbration tm. E,

; E'
TRUb1ENT PLATE: 14 " x 150 ", with

! [j ,e ;vating system and engraved lines at I cm
intervals.

rg ;
P' '

'

. I1
1--
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2!'ECiFICAT!O.Nt C ::: tin" v' t

1

- . _

O)libration box 34" above the floor
i

( MENSIONS: 24 wk|e a ",6 ~ loi u. wiih ion vi cohbration bus 1.u. o steel exterivi und interior. Al,
'e . Suggested shielding is void free lead.

working area is 36" x 48". Inside din.ensions of the MOBILITY: The Calibrator is mounted on four
calibration box are 16, wide x 18, high x 18 fong. heavy duty casters, with locks, and may be casily

moved over any hard surface.
FABRICATION: The source shield has a steel ex- POWER: 115 volts, 60 Hz, rated at 5 amps.
terior, stainless steel source tube and all welded con-
struction to meet DOT 7A specifications. The WEIGitT: 1800 pounds.

.

.

' GENERAL INFORMATION
.

CERTIFICATION: All units are calibrated using M ANUALS: Complete manuals, including electrical
; National Bureau of Standards traceable Roentgen schematics, are provided with each umt.

Meters, accuracy , 5% and calibration curves'

SHIPMENT: All units are shipped completely
covering the fulllength of the calibration tab!c are assembled, with sources installed, on a returnable
supplied. Leak Test, External Radiation level and steel skid with sheet meu.1 cover.

i DOT 7A certifications are also supplied.
WARRANTY: Free parts and service for three

1 CENSING: These units appear in the "Approved months following delivery, with replacement of faul(

| ' urces and Devices" Catalog of the USNRC. ty components for an additional nine months.
j
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M'ri:6 niall" ' nit Molu i M rAl.lBR ATION l'ACILITIER.

_ _ _

'

LARM
_

A chime, which sounds at 2 second intervals
whenever the sources are not in the "Fully Shielded"
position, is available for al! Model 89 Calibration
Facilities.

.

DOSIMETER MOUNTING BRACKETS
.

Lucite dosimeter mounting fixtures, which hold,

' '

cight direct reading dosimeters in an arc at the 500
d,'.h mm source detector distance, are available for all

'

(|;"| h. Please specify the Model Numbers of the dosimeters
types of direct (or indirect) reading dosimeters.-

'
,

%,. %S to be calibrated on purchase order.
,4

U -

{i{\
*

,

N 'A '

-
<

b j

INSTRUMENT CALIBRATION JIGS
.

'/' Instrument calibration jigs, for remote operation ch

''g/~ ' the instrument cahbration potentiometers, are 9fde available for many types c portable instruments.
h;Eci

4
,

' J g)' p$ -
..

'

These jigs consist of a lucit.: instrument mountingt, ( f \ r.
3,- '

plate (with mirror if required) which atta.hes to the [:

instrument table with knurled screws; a set of spring y
., ,

} ,1,3 , ,
' >, f,

,

,j loaded screwdrivers, which mate to the instrument o-
'I o

- calibration potentiomenters and are built into a f.x- $
,7 Mp- f ture that attaches directly to the instrument; and 4

sp /f'(+p-'ykJ'U flexib!c shafts to operate the screwdrivers, which are &
_ , ,

nX
'*

7 attached to both the screwdriver mountine fixtuie RH. ' 7.77 ; y . "2 and the operating knobs. (with %" drive socket i.i- E:
% ~ "

tings), mounted on the outside of the calibratip $'j ;
,

box.-: -- .- a . gg

./ RO 3 Calibration Fixture ,$r
'

- ~
u..

_1_
,

- n k



I
|

.. .. . . -. .

inutisti: ?.t f H h a i 6 NG RH M'N I'1 %-

_ __

u; ung bradets. to attach various type. uf probe; Cun tructeJ .1'" ' *nd attached to the table witi..

(dd instruments to the instrument cahbration table knurled brass screws, these mountmg brackets can
of the biodel 89, are available. be provided for virtually any type probe or

instrument.

|
;

M blounting bracket for RD 10 probes. Similar brackets j.

F are availabic for all types of remote area monitor ).

. g4 probes.-

:. w::.dTEA:W n-
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'
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' y< >
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iQ' f,
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a;L
.2

ft. ' (
NF \

c : 9:7
.

|

I
# - '" biounting bracket for htDH 10 x 5 6 and 10 x 5180 '

probes. Similar brackets are available for all types
I o' b1DH and similar probes. .

I 7. -y.f|f,b '

e,c. v.c 1
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niin n i. '"1U NT' W' "" ^ ' ww en- . --, i,

? ivu..ii..u Lincket fui le s 302 B. Tekinivi or !. . _ . . . . - _ _ , _ , .

47/'7A//] similar pole type instruments. Two pos:tions are pro- 1.

vided, in hoe with the access ports but!: into the- * * ' '

,k/.
blodel 89. Type of instrument to be cahbrated must
be specified on purchase order.
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Am H ' hN^ t. cal.lBim 181 Y a m il m a *>l m is W A s il til F S
51 ANilFAr'I'llRED IW .I 1. SitFPilFRD AND ASSOCI ATUS

F. CONTAINED lititADIAllON FACILt 1863
biark i n'Cs inadiators: for bio!cscal, biochemical, horticultural, chemical and c!cctronic app!kaions.
blodel 143 "?Cs Irradiators: for small animal, culture dish, test tube and blood bag inadiation.
biodel 109 "Co inadiators: for electronic, chemistry, physics, biology and metalluray app!wations.
biodel 280 blouse ano rlat Irradiators: specifically designed to irradiate selected parts of rodents; le.,

legs, thighs, kidneys or lungs.
,

blodel 2S5 Irradiators: for whole body irradiation of large animals or humans.
biodel 4S4 Inadiators: a self contained "Co inadiator consisting of a biodel 8122 Inadiator with

Radiation Tunnel snd Interlocked Door Assembly for irradiating electrical components and
other applications.

BEAbt CAllBRATORS/lRRADIATORS FOR EVERY CALIBRATION REQUIREB1ENT
Series 28 Single Source and Series 78 biultiple Source bianually Operated CahbrMors with WCs

sources, "Co sources or mAm and 57Co sources.
Series 81 Remotely Controlled Pneumatically Operated. Single, Dual, Tripic and Quadrup!c Source ,

Calibrators with "7Cs sources, ~ Co sources or combinations of both.

rvn
510 DEL 51 SELF. CONTAINED REAh! CALIBRATOR -

Sib 1ETER CALIBRATION EQUIPb1ENT FOR FILb1 BADGE, .

CRET AND TilERB10LUb1TNESCENT DOSib1ETERS I

biodel 142 Inadiators biark IV TLD Dosimeter Irradiators
biod.rl 28 5D and 28 6D Cahbrators blodel 70 TLD Dosimeter Irradiators

SPECIAL PURPOSE CAllBRATORS
Series 10 Portable Cahbrators
biodel SI 6P Portable Cahbrator: for on location cabbration of high range area monitors.
biodel 149 Neutron Cahbration Facility: for cahbrating all types of neutron sensitive detectors.
blodel 149 D20 Neutron Cahbration Facihty: for cahbrating Albedo dosimeters, spherical REbi meters,

film badges and other neutron sensitive equipment,
blodel 207 Well Cahbration Facihty: a comp!ete system with sources as required, to fit an existinrT

pipe. Sky shields are available. g
biodel 406 bianually Operated Seven Source Cahbrators. p
Beta Beam Cahbration Facihties, manually and pneumatically operated, with multiple sources. $
Beta Self contained Cahbretion Facihties, with multiple sources. .

DOT SillPPING CONTAINERS FOR RADIOACTIVE 51ATERIALS g
6bt and 2R Containers for shipment of "Type B" quantities of "Normal Form" and "Special Form" *

radioactive materials. ,

20WC Overpacks for "Type B" quantities of "Normal Form" when used with 2R or other approve' k g |
7A Containers for "Type A" quantities of "Norraal Form" and "Special Form" radioactive materia!s.

dt )
inner containers and "Special Form" radioactive materials when used with a 7A or other ap- ;'"

proved inner container. i

blodel 394 DOT 7A Shipping Container: for radioactive gases.

I16
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Training and experience of Individual (s)
i

1 Responsible for Radiation Safe *.y Program
!
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| Training for individuals working in or
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j frequenting restricted area. ;
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RESUME OF TRAINING AND EXPERIENCE OF RADIATION PROTECTION OFFICER, ERNEST R. GATES
,

Duration of
Type of Training Where Trained Training On the Job Formal

1. Principles and Practices Ft McClellan AL 3 weeks Yes' of Radiation Protection White Sands 11s1 Range,NM 2 weeks Yes
Redstone Arsenal AL 2 weeks Yes

2. Radioactivity Measurement Ft 14cClellan, AL 3 weeks Yes
Standardization and Monitoring WSM3, NM 2 weeks Yes
Techniques and Instruments Redstone Arsenal, AL 2 weeks Yes

3. Mathematic and Calculations Ft McClellan, AL 3 weeks Yes
Basic to the Use and Measure- WSMR, NM 2 weeks Yes
ment of Radioactivity Redstone Arsenal, AL 2 weeks Yes

4. Biological Effects of Ft McClellan, AL 3 weeks Yes
Radiation WSMR, AM 2 weeks Yes

Redstone Arsenal AL 2 weeks Yes

5. Hands-on Training White sands 2 weeks Yes
Using J.L. Shepherd's itistile Range, NM
Model 89-400 Calibrator
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RESUME OF TRAINING AND EXPERIENCE OF RADIATION PROTECTION OFFICER. WILLIAM L. DUNCAN. III *

u- Duration of
M Type of Training Where Trained Training On the Job Fonnal

| 'T 1. Principles and Practices Ft McClellan. AL 3 weeks Yes
,?' of Radiation Protection White Sands Ms1 Range.NM 2 weeks Yes

Redstone Arsenal. AL 2 weeke Yes

* 2. Radioactivity Measurement Ft McClellan. AL 3 weeks Yes
Standardization and Monitoring WSMR. NM 2 weeks Yes
Techniques and Instruments Redstone Arsenal. AL 2 weeks Yes

3. Mathematic and Calculations Ft McClellan. AL 3 weeks Yes
Basic to the Use and Measure- WSMR. MM 2 weeks Yes
ment of Radioactivity Redstone Arsenal. AL 2 weeks Yes

4. Sfological Effects of Ft McClellan. AL 3 weeks Yes
Radiation WSMR NM 2 weeks Yes

Redstone Arsenal. AL 2 weeks Yes

5. Hands-on gaining White Sands 2 weeks Yes
| Using J.L . Shepherd's Missile Range. NM

Model 89-400 Ca11brator
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RESUE OF TRAINING AND EXPERIENCE OF RADIATION PROTECTION 6FFICER. WILLIAM L. DUNCAN. III
'

.

Additional Training Courses

,'i
t. i

3 1. Calibration Specialist Training Course. U. S. A. Cal Agency Verdun Facility.1964 |
-JE '
J.' 2. Nuclear Weapons Safety. Savannah Army Depot. Savannah. IL 1%7
e~

.

I3. Nuclear Weapons Course. Savannah Army Depot. Savannah. IL,1%7, . .

w i

4. Nuclear Accident / Incident Control Operations and Planning. Savannah Army Depot. Savannah. IL.1%7

5. Alpha Team Training. Savannah Arwy Depot. Savannah. IL 1%9

6. PRM-5 Familiarization Course. Savannah Army Depot. Savannah. IL 1971

7. Radiological Safety Course (RPO - 3 weeks). Fort McClellan. Anniston. AL 1986
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>3 Description of Operator Traininq7
i

D The following topics will be covered in the training of potential operators
of the Shepherd Model 89 Calibrator:

a. Principles and Practices of Radiation irotection

b. Radioactivity measurement standardization and monitoring techniques
and instruments.

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

,

1

d. Biological effects of radiation

e. Use and operation of the Shepherd. Model 89 Calibrator as applied I

to survey instrument calibration,

f. Standard Operating Procedure and Regulatory Requirements
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SUPPLEMENT D

'V ITEM 9

Facilities and Equipmeat

RADIAC Calibration Lab - Building 529

The RADIAC calibration lab is located on the northwest wall of building
529. The building is a single story structure with vinyl tile covered
concrete floor on dirt. The exterior walls are constructed of concrete
block. The walls :eparating the RADIAC lab from the office is 4-foot
high mortar filled concrete block with 2.6 centimeters safety glass extending
to the ceiling. The wall separating the RADIAC lab from the hallway
is constructed of a 4-foot high mortar filled concrete block with 2.6
centimeters safety glass extending to the ceiling. Workbench is of laminated
hardwood top with metal pedestal. Metal cabinets will be used for general
storage ar.d storage of RADIAC instruments. Key control for the Model
89 and entrance to the RADIAC lab will be maintained in a controlled
access key box,
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FACILITY O!AGRAM |
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BLOG 529 - PUEBLO ARMY DEPOT
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i RADIATION DETECTION INSTRUMENTATION
.

[ Number Cadiation Sensitivity Window Calibration
[0 Type of Instrument Available Detected Range Thickness Use Interval
v

1. Ludium Hicro R Meter 1 ganna 0-5000uR/hr 1"X1" Heasure 90 days
Model 19 Nal(TI) Survey

2. Ludlum Model 2 1 ganaa 0-50mR 2.0mg/cm2 Survey 90 days
Beta Gama Probe
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RADIATION SAFETY PROGRAM
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