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United States Atomic Energy Commission
Washington, D. C. 205!45

Attn: Isotopes Branch
Division of Materials Licensing

Subj: Marking Cs-137 Tagged Bucking Bars

Encl.: (1) MCAIR. Memo No.112C-730, dated 7 December 1972

Gentlemen:

Bucking bars used in the manufacture of aircraft at McDonnell Douglas
Corporation, St. Louis, are " tagged" by means of Cs-137. This material,

|
which is either sealed into or attached onto selected bars, provides one
of several techniques for inspecting aircraft prior to delivery to the
customer. Should a bucking bar inadvertently be left inside a structural |

member, its presence can be detected by simply surveying the structure |

with a sensitive scintillation counter during the final inspection operation. |
|

Memo No. 112C-730, Enclosure (1), points out that, because if the large |>

numbers of tagged bars now in use at McDonnell (nearly 35,000), compliance |
with those sections of our byproduct material license, which pertain speci- '

,

fically to bucking bars, has become so burdenseme that the original ,

advantage of the technique is seriously degraded. Experience gained over j
the past fifteen yea m shows that relaxation of those requirements pertain- '

ing to numerical idestification and to tagging of bucking bars can be
accomplished with nc, diminution in safety nor any lessening of accountability.

Present regulations require that: 1) each bar containing radioactive
material be numbered serially and that a permanent record be kept of each i

itool, and, 2) that each tagged item display a decal, in magneta and yellow,
bearing the legend:

"Contains Radioactive Material"
21-2261-3 iNLicense No. 4

l
It is these two requirements from which we seek relief.

| Presently, each class of bucking bar is designated by a type number. Let
us suppose that 50 type xxx bars are tagged with radioactive material.
These are then issued to various workers, and, at some later date,-are
recalled. After rectil, we may find that several, say three, bars"are'

missing. .
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Regardless of which numbering system is used, the fact would remain that
three bars were unrecoverable and neither a serial number nor a type number
would contribute to their recovery.

The second requirement, that of maintaining legible decals on steel bars
that are subjected to harsh service such as bucking rivets is particularly
time consuming. As pointed out in Enclosure (1), fifty percent of all ,

discrepancies found during spot inspections are due to illegible radiation
'

stickers.

In view of the above and pursuant to paragraph 30.11 of 10 CFR 30, " Specific
;

1 Exemptions", we request that:

1. we be allowed to discontinue the use of serial numbers as a means
of identifying bucking bars, and be permitted to use type numbers
instead. Accountability would be accomplished by records showing
the number of tagged bars:

1.1) in stock (unissued in stock room),'

1.2) in use,-
i 1.3) awaiting repair, or

1.4) awaiting disposal by prescribed procedures

a)damagedbars,or
b) style no longer in use, |

l
2. the requirement for decals be modified to the extent that

they be replaced by the stamped symbol $ to be placed on .

each bar. If need be, the legend "Contains Radioactive Material" ,

could also be stamped onto the bar; however,' we would prefer to
leave this off. Rath?tr, persontel would be alerted by means of
permanent notices on each of the employee bulletin boards located {
in areas where tagged bars are in ute. This approach would serve l

as a permanent advisory to personnel, one that would be more |
meaningful and certainly more durable than the present marginally J

durable decals.

Should you wish further clarification of any of the above points, please do

} not hesitate to contact me.

Sincerely,

CE. <M '

Wm. L. Kester, hhairman
Isotope Committee
(314) 232-5477
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0C: . L. A.- Brucker, T. Froeschner, A. F. Hartwig, J. H. Schulz, L. F. Vogler :
-

.

! ' SUBJECT:2
| :

' Radioactive Bucking Bars-
. _ .C c

-

_

t

[ li The accountability and control"of radioactive bucking bars in the manufacturing
' division is a growing problem under existing procedures.

Ll.1 Recent Quality Audits'have shown that oved 50% of the discrepancies found,.
~

*

|. were missing or' illegible "Contains Radioactivity" decals. The total
|

. quantity of radioactive bucking bars has now reac eh d 33,778. . With this* #
.

' quantity of bars involved, it is clearly impractical' to continue the decal
2 method. An ideal situation would be to eliminate the identification, but,

as an alternate, we propose steel stamping each bar with the radioactivity
symbol in one or more locations." The steel stamp would be permanent and
for this' reason should. appeal more to the AEC in meeting the intent of
their labeling requirements. In addition to steel stamping the symbol,
the words "Contains Radioactivity" could also .be steel stamped if the

,.
symbol alone is not considered sufficient. _ . , -

, r ,a>-

'

1.2 * Each bucking bar loaded with radioactive capsules since the beginning of
the program is identified with a serial number. This serial number serves
no useful purpose in ourdivision's operations. . The Tool Inspection los
lists the tool identificat;1on of the bars, serial number, quantity of
capsules placed in each bar and the date. The serial number vould only
be useful if it vere necessary to find a specific bar and this has never )
been required. The tool number on each bar identifying the type would be j

sufficient for manufacturing division records of accountability. Therefore, j
we propose that the requirement for individual serial numbers be eliminated. )
The recorsis of the quantity of radioactive capsules procured in conjunction 1

with the record of capsules used by Tooling Inspection to load bars, less |

the quantity of capsules contained in scrapped bucking bars should be
sufficient accountability. This would be no less accurate than the present

|method.
~~
2. Please initiate the necessary action to request a waiver from the AEC to permit i

MCAIR to operate in the proposed. manner outlined above. )'

, b. T- o v e__ l

L. C. Turnage, Section Manager
' Equipment and Process Engineering

De .1120, Bldg. 01, Sta. 2h379 .

on/vh )
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PAGE 155''
,,

, PERIODIC MAINTENANCE SPECIAL

' STORED INSTALLED STORAGE &
HANDLING,

TYPE-OF FREQ REF TYPE OF . FREQ REF ,

J MAtNTENANCE (MO) DOC MAINTENANCE (MO) DOC REQUIREMENTS
*

Initi celib ti & Store ori nal
conta r.PIA at to -

# a mPeM ing r4 1-
g ,, c el tu c

ui t uired.' cye be r-
at' oom ient

- ,

.

only'

.

Calibrate & PIA test SEDR Remove and recalibrate 6 SEM Handle in accor. .

prior to installa- 320 every 6 months or 1 320 dance with atomic,

tion per SEE month prior to launch. energy ccennission
a W M"ss.6,320,.de. TMi by product license. 1

6 SEDR Replace filters after requirements. A.E.C. lPIA test. *

M federal register !*
. Replace Buna-N "O" 24 after 100 hr8. Opera- chapter 1, title 10,

rings.(AMS3345)with tion just prior moving part 30 contains
"O" rings supplied in to pad. radioactive materi-
non yg g u pyge ,g

Recharge filters. As SEDR al. Prior to re-
kit 24 months from date Best 32o moval ham s/C or ,
of manufacture. # P'

Operational system 6 SEM
test with E.C.S. and 321 s w mrnish (PM

STL 2666) or Jim
Cross (MAC STL 3278)NOTE

f i
CAUTIONMinism opera ,

tir.g tempers- 'Jhe filter chstging ;

ture is 35 P. material-ascarite, j40
,

sodium-hydrate as- I,

bestos compound is -|
very corrosive and

f
will burn skin, f
eyes and clothing. f

i
ARTIDOTE

Eyes - Insmediatly,

flush with water or
saturated boric acid
for 15 min., obtain
medical attention
inmediately. -

Skin or Clothing -

Immediately flush#

with water for 15
min., then wash with
vinegar or eitria

I scid..

NOTE -
*

UNIT TO BE MAINTAINED IN A 001 CLEAN CO3DI-
TION. DO NOT D20iRSE IN ANY LIQ, OR SOLVL4

.
. a

,

r

g

%

, w- , , - - . - , - - - -, - ,,. . . - ,
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MAINTENAN('. '

m .. 6 .o. 6 -

i .

, ,
.

SYSTEM as s e RATION
4 REPAIR- DESCRIPTION

ITEM NAME' ABLE AT.ACCESS & REMOVAL OF

PARTNUMBER ITEM 3% @ h b @g REPAIR POSSIBLE
O o w z'-

~

g

/
,

VC0 s A Re ul to
.

f re .

Inc rs , ,

Li j

fe

,

. ..
_

<

Plartial Disable pyrotechnics. 1.0 2. X X X St.Iouis/Capereplace-
002
Pressure Trans[ ""# '# 1"" "~ |

Open crew batches. 0.1 2
ducer ,

charging of filters per ,

52 85715-9 a (* crew renoval.
03 2 m 320 calibration

"hi*h 1"*1"d** **# *d"$
52-85715-13 Remove left hand ejection 33 3

*
i Just pot and gain adjusi

seat. pot located behind en-'

Turn off primary 02 supply. 0.2 2 gravedcover(16 screws')
'

Filters are behind endDisconnect electrical con- ,

platewith(7) screws.'

nector.

Remove transducer. 05 1

3 screws, 2-02 connee- ,

tions.

Cap off ports on transducer 05 2
'

and 02 supply.-
i

i

h
'

i

.

.

I

i

t.

*7 " J." " ar" m - __ _-_ --_m - _ _ . - _ - . -
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f r.fI+' #
'

?g
*

.

. .

,, c1*a

,

* .C.2@D C K Q2: 9V*'
* 2 C.

11 'M Y 19b% st. Louis, ui:sount PAos
$ #A7s SELR PIA 320asront
i ' navasso p,*,gg I

.

133PVCL. I soong
' HIVisED

T
i

~ BiCTIW II EST E30u:vu.1EB
'

'

,

; .

P.P. UZTECTCR (52 83715-9) (52-88715-13)
.

'2.38| CO2
, ,

SECL*J., UCTIC3:

i Centact Dr. V. L. Kootor at Station 3875 for se.foty
: precauticas before handling the first 52-88715-9 or4

Partial Prosauro Detector.52-88715-13'C02
_

4
'

. ,,

.

. 2. 38.1.. EQUIP;3".T RESTIRED4"
.

Quantity Kc=nclaturo Rof. P:.rs.
'

Calibration Unit (523 Aco02-1)- 1.2.36'11 CO2

.- 1 Electronic Volt:stor (Eallantino N-' 300) 1.2 76*

1

1 . - 1 Balance (ConcoX-3620) . 1.2.65
,

: . z \

1 Stop Watch (Mincrva *.odel 1!60 ) 1.2.23 i
'

J

1 10,000 chs Load Rociator (Ec.ven 1250) 1.2.53

1 hiticator (Siacos 260) 1.2.3
4

:

1 Iced Ecoistor (3.3 ! 5$ r.scoha,1/4 vatt)
'

2.38.2 ELECURICAL' POW 2R REQUIR*3

DWo k cp.
,

j 2 38.3 TEST SET-UP
Cato:

!

Gbot czy be cc ineted in es o p -1sb type environ-*

sat e=cct st:co (b), (c) cri (4) which require a
|elcasporbottorwhitoro:s: $

| (a) Asoortain that all toot egirt is valic.ated por Sectics I.
i

i (b) Re::: eve tha too filtor ocrtridpo frc:s ttoir protectivo psching

; and voida th::s. Cc:ge.ro the voif.t to tho voicht noted on-tts-
!

} etMf +' ? e&i'&' 6y /dt /J n .hf,

(c) Vimi1y i=opoet the detector unit aca the two filtors cad

0-rin0s for obvioco e,5;rcical # --ap..

I C.",~2ICJ~e

Cin t=it '.. o a 52 =1cro inch finich'es cal prosauro>

fittisp. All c tins fitti= p toca in tSo testi c of

thin 30.rt obs11 t vo es cc: 1 or ccarior finish..

!

:_ .. sui...s. ....
*

.
.

--. . . - - . . . . . . . . - - . . _ _ - _ - _ _ _ _ - _ _ _ _ - - _ _ _ _ -
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CAMs
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C E'' 320,

1.; ~ asvisco p|c - nerony_
.-. .

.VOL I 133 P,,3 a
aevisto

'
_

.

.

2.38.3: Tzs2 ss;-UP (Con't) -
-

'

; {. y ,g. . _,

s -.

a ,

4_,
T . (d) Recove the filter char.ber cover placc. Insert tho filter~

. cartridccs in t5.cir respcetive chambers, making sure that the'

+

0-rings are in placc. Place the orifico pieces in placc with~ '

cc
. . ,

..
. .

% ' 0-rings' against the filters. ' Replace the filter chssbcr cover, ,,

'

e. -
<

y .,
' (plate, and tighten all r'etaining' screws. .'(Tigliten to 8 in. Ib. ) -

.

| M:
' , _ , , .

a: ,
,

'
~

,

If any binding of a cover plate screv 1's detected, renovo the-

screw and.greasc.the thrcad'with 0. E. 0300 s111cono lubricant,-
- '

''

, then retigliten it to 8. inch pounds. . -

. (e) .J'eigh and, record the' voight of tho entire detcetor unit.
$.

. . , .
,

(f) Conb'ectthodetectorunittothetest' unit'. Adjust the psver

supply to furnish 24.00 VDC for the'-9 unit and +24.00 and.

-24.00 VDC for the -13 unit. Turn the vacuum pump on. Place

'

the 3.3 magohm resistor across the voltage output of the do-

tector.

)(g) Close valves 4, 5, and 6. Open valvo 7 Adjust valvon 8 and 9 ;

I

to obtain readings of 264 mm on the absoluto pressure cauce and

4 to 6 inches of water on the differential pressure cauge. ;

Adjust valves 2 and 5 to obtain readings of 5 psig on the 02-

pressure gauge and 16.00.on the 02 rota cter. Adjust valvc

7 to obtain a reading of 7 35 on the output ro'm*er.

(h) Readjust as necessary to maintain these readings:
'

02 pressure Cauge 5 psig
*

02 rotameter 16.00
,

Absoluto pressure gaugo 264 ==
e

i
Diff. Pressure gauce 4 to 6 in. 'J 02

Output rotauctor 7 35 !

b

-

MAC 388u lasy I aus all

s
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acrost' '
plat I*
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CAEVIskD
~

'^

~

, ,

~-}: .] '

=

f ',, ' M 2 38.3 TFST SET-UP (Con't)
+

,. ,

g-A-o -
. . , , "- g

+ ,f . %

(h)a
.,

a

y' m. .

Use the digital voltmotc,r to measure the detector output - ;,
- i ri,

.

gj: p ~ , .,
-m -

[1 5 X . voltage.'
.

s.

% , ,
^

~ "

cs,, . 3 - Note : ' _
-..a 4>

,
,

Maintain alliset-up readings for :- -

,

- f;

i 5 TE y 10 minutes th ' ore recording the -
* *- a-

.-S ' -

. output readings -* ^#
,

(1) Close valves [2 and 5
Adjust valycs 1 and 4 to obtain the

i
4

previous absolute'presourc, differential pressure and output-
;.

7..

-

rotar.eter readings. Adjust valves 7, 8, and 9 if neccssary to"

ie:.c - .e
l;i_

,

maintain those readings. -

I
.

264 mm-Absolute pressure gauge

4 to 6 in. H O2Diff. pressure gauge

Output rota:cter 7 35
:

Mansure the actcetor output voltage.

+ .50 VC.(j) The reading obtained in step (h) should bc O.00

Tbc reading obtained in step (1) should be 5 00 + .50 V'.O.

If they arc, go to para 5raph 2.38.4. If they aren t, performe

the Oain and Zero set procedure on pages 2-38.9 and 2-38.10
'

2.38.4 CALIBRATION

i (20 mm) Repeat paragraph 2 38.3 (i) and record the digitsi(a)

voltmeter and microa::: meter readinco c.s the full scale cali-

bration reference point.

(b) (20 m:n) Maintain the above test set-up for a period of 30
.

,

minutes and record the maximum and minimum voltacos and cur-
e

Close valvos 1 and 4
>

rents . occurring at the detector outputs.
L

;

-

.

tsAC allW (AEV I AUG 4 8 4

_i
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. mavasco .

- |
4

f

~ ; [[ . 238.k ~ CALIBRATION-(Con't) , .

. t

I(c)I (0 m) Repeat the set-up of paragraph 2.38.3 (h) and rccord'

i
-

* " - - the digital voltmeter and micron ==eter readings.
'

(
2 into,the. d) (h mm) Using valycs 3 and 6 to control the flow of CO

,

- - , .
system as veil as, the previously used valves 2, 5, 7, 8, and 9,-

L-.e

*

- .: . .
. . '

. *

obtain the following sct-up:-
,

02 pressure gaugo- 5 puic. ,
.

' 1
.

CO2 pressurc gauge 5 poig ,

.

02 rotamater 16.00

|
'

I *
.CO2 rota=ctEr

~

1 5.63 f
^

|

Absolute pressure gauge 264 mm i
.

t

4 to 6 in. E 0 !2Diff. pressure gauge

Output rotameter 7 35

Road and record the detector outputs.

(e) (10 m) Maintain all of the above set-up readings execpt the
rota eter read-CO2 rotamoter reading. Adjust to obtain a CO2

ing of 7 61. Read and Record the detector outputs.

(f) (15 mm) Repeat the previous step with the following exception:

I
'

Obtain a CO2 rotameter reading of 9 30.' .

(g) Increase the CO2 flow rate to road 10.00 on the CO2 rotc=eter

for a period of two minutes. Decrease the flow rate to again

read 9 30 on the CO2 rota=cter. Using the ss=c set-up values

used in steps (f), (c), (d), (c) and (a) to obtain 15,10, 5, I"
i

O and 20 =m again read and record the detector outputs.

.

.

.

4

NAC.388W (4tv t AWS sti
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.
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PART I nercar
asvisto

VOL I 133 P
MODEL

REVISED

i
i 2 38.5 z RESPONSE TDE
;-

(a) Again use the set-up of paragraph 2.83.3 (1) to obtain the''

,

I 20 mm partial pressure condition. Record the detector ,

voltage output.

(b) Disconnect the pressure input at the detector allowing the
~

'

! Partial pressure of ambient air.
,

detector to measure the CO2*

Record the'' detector voltage output.'

(c) Again connect the pressure input to obtain the 20 mm conditi~on

of step (a). 30 seconds after the connection is made record *

the' detector voltage output. ~''

j 5' '

2.38.6 OUTPUT IMPEDANCE

P"#ti"1(a) With the detector set up to measure 20 mm of CO2
,

pressure, remove the 3 3 megohm load and record the detector

output voltage.

(b) Ioad the output with the 10,000 ohm resistor 'and again measure

the output voltage. Replace the 10,000 ohm resistor with the

3 3 megohm resistor. ,

2 38 7 OUTPUT NOISE

! Place the electronic voltmeter across the detector voltage out-

put and measure the RMS amplitude of the noise present.
.

2 38.8 TEMPERATURE CYCLE

Repeat steps (a), (c), (d), (e), and (f) of the.2.38.4 calibration

with the detector unit in an environment of +350F. and again in an
j ,

J 0environment of r200 F.

e

4
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s
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x. T2 38.9 . SHORTS'

;- ''.,.
: _

Verify that the spare pins A and 3 are open with respect to c.11
.

:;. ,
,

. .

~ ~ ~ 'other pins. Use the R X 10,000 scale of the Witir.eter.
:<. .

.su . Note:
,

_

If any anodizing has been removed frca ~

'

' +'
~ A' W! : the input or output pressure fittings, brush -,

alodine the affected arca per P.S. 13204.
.

*&*H

. .

,,
a

4

.

$

) |"

J |
*

1

|'
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GAIN AND ZERo SET PROCEDURE
.

Notes -

*

This procedure is required only if
"= " the zero and full scale outputs do not

.

fall within their specified limits.
-

+ '1. | Remove the electronics ccompartment cover plate. With power off, turn the.

N . .

zero set potentiometer full CCW and turn the gain set potentiometer full'

-

'

1

CW. --

n
2.. Replace the electronica compartment cover plate. At this time it is .

necessary to replace only_the four| corner screws. Should the slightest
,

> . v _ _ . _

binding of a cover plate screw be detected, do not attempt to tighten it..

Remove the screw and grease the thread with G.E. G3oo silicone lubricant,~

then retighten it to 8 inch pounds.

3 Use the set up of paragraph 2 38.3 (h) to obtain the "zero ' output" reading.

Call th.ts voltage output Vo.

4. Usethesetupofparagraph238.3(1)toobtainthec2\t11scaleoatput"
Ireading. Call this voltage output Vt.

f

5 If Vo is less than o VDC _or greater than +3 0 VDC proper adjustment cannot

.be obtained. AV = Vf - Vo must be less than 5 VDC for proper adjustment to-

be obtained.
'

6.. If Vo and AV are acceptable values, calculate the gain "0" with the

following equation:

G.5.

Refer to Fig. 3 and locate this "G" valve on the vertical axis at the-

- point it inte'rsects the plot. Incate the number of turns from full CW
~

*
; this point corresponds to.
.

.
- ,

4

i
D

i u.s ss.....s. , ... s,,

.

. - - . . - . . _ . . . , ._ ~-- .. . . _ - . . . , , . - - .
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GAIN AlD ZERO SET I'ROCEITJRE (Con't) j
l~ % a &. n. ., 4 - 3 .. a A -

_j |
, '

.s .
_

j ,- ~

!
1 a. ma .1 a 7.

M7. As.the gain set potentiometer vac in its full CW position when Vo was lr

. -obtained, the sain value used'in thic calculation la 1.0.' RefertoFic'.4l'| |^ ~
+

,m. : ..
,

.

:.14 - -to find the output zero shift per shaft rotation corresponding to this |
,

.

.
'

- t
,

-
,

.

,; ~. gain value.. At a gain of 1.0 the zero shift (Vs) is 0 3 Dotormine thel'
. .

~

.(,' e

. . . ,
.:

;; ,s ._# 2 ~
. t i:o d# "ym

P . clockwise turns to be made .on tha zero set. potentiometer with the ^"
j !

>
_ , ,

s

~ |
,

following equation. .

1.

n
' .m -

'

- ~ ~ Turns Vf ,1,5
' ' ~ '

-

'8. With power off and with valves V4, V5 and V6 turned off, again remove thi f|
| '

helectronics ' compartment cover plate to adjust the gain set and zero acte

|

potentiometers.

9 Adjust the potentiometers as determined in steps 6 and 7

10. Replace the cover plate and again obtain tho zero and full scale outputs

as accomplished in steps 3 and 4 i

i

)
'

,

11. M2e additional potentioneter c.djustments as necessary through repeated j |

testin6 and use of the above procedure to obtain a "zero output" of .

i

0.00 + .10 VDC and a " full scale output" of 5 00 + .10 VDC.. Note that j
,

the Sain value used to determine the zero set adjustment is the value
'I

I

] calculated in the previous test.

12. After completion of adjustments, replace all cover plate screws obscryint;
*

the precautions stated in step 2.

19
!

l

i

.. e

.

.
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f. y A
~ ;j 1 CARTRIDGE 7ILLEG FAOCEIURE '

~| 7.; .
* '

, .>m u .. - z; ,,

j
. 1. Remove filter cap. Renovo fcit pad and retain. . Discard contents of

i

Y .. ,
g

,
.

filter, ret 24 ming pad at bottom of cartridge.' _

l

,

~
, J.

) . .,' ;

; - : 2. Remove o rings from cartridge cap. Clean cartridge and cap with running -
' .

{ vater, scrubbing inside of cartridge with test tube brush and scouring
. ,

~

,

.,.
.

- , s #- ,,A , ,. ,,..
- o- ,

j 'i,. ,' ' powder ("Ajax"). . Clean' mrtriQe with alkaline cleaning colutien~ ~.7^^

,.. n
;

(TurcoAviation)anddionizedwater. Dry with nitro 5cn stream at 5 psi. |'

<
. .

, . ..

. Clean O rings by wiping with -

DO NOT USE 'JRICE!4EETHEK3 IEGREASING!-
, . ,

1 lint-free tissue soaked in ethyl alcohol. Brush felt pad with a clean"
1

" tooth brush;;if felt is stained or cannot be cicened, repince. ,-

3 Place one felt pad at botten of CO2 absorbing cartridga. Fill 3/4 inch'

1

of brown Ascarite. Tap lightly to level. Fill one grain layer of blue
'

a

indicating Drierite. Fill re= inder of cartridge with white Drierito.A
.

| Replace cartridge cap 0-rings. Place felt pad on top of cartridge and i
.

,

j ,

|
' place cap over top of cartridga and tap cartridge, pushing cap down. If

|filter material is not firmly packad whon cartrid6e cap in seated, rc=ovo
4

* cartridge cap and add Driorito until filter matorini is firmly psched
!

when cap is seated.

A. Fill neutral cartridge as in 3. 'Use no Ascarite; begin fming with |

!

single grain layer of blue indicating Drierite.
,

Caution:.

Ascarite CO Absorber is corrosive and poisonous and will2
burn skin, eyes and clothing. -

| Antidote:

(a) In the eye .t of contact with skin or clothing, 4-diately
i flush the affected area with plenty of water for at leact

*
| fifteen (15) minutes and then wash with vinegar or citrus

fruit juices.-
,

!

(b) In event the eyco are affected, flush with plenty of water or
a saturated Boric Acid solution for at least fifteen (15)

,
minutes and got im=odiate msdical attention.

. . . . . . . . . . . . . . . . .

- - _ _ _ _ _ _ - _ _ - --- - _ - .
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TEST DATA SIEET Sheet 1 of 4.
-

, - -
,

Names- CO2 P. P. Det,ector MACP/N 52-88715-9, -13

VENDOR P/N

) 'Mfgd. By: Lion Research Corp.- MAC8/N
' ' ' -

4- ,

f INSTRUCTIONS: . This Test Data Sheet is to be used in conjunction,vith SEE PIA
f 320 which gives the detailed test procedure. As the test is accompliched,#

; . a

j results or observations vill be entered on this sheet in the space provided.*'

Upon completion, Test Data Sheet (s) vill be forwarded to Project Gemini Inspec-J

tion,) Dept. 867; Bldg.1, a copy will be kept with the component being tostod,'

' ' n copy vill be forwarded to Dept. 289 calibration group and a copy vill be re-,,

taine4.in the PIA area files.'
.

'

.

.

Was Specified Test Equipment Usedt 1ES NO
*

.
-

- ,

,

i
! If No, specify equipment used_
1 i.

Test Equipment Validated Ambient Temp. "F.
.

r

- Para, Test Record Limits

| 2 38 3 (b) Cartridge Weight Vendor Wt. * MAC Wt.
. .. .

, Standard Filter g g Vendor Wt. + .005 x*
-

,

'

;

CO2 Filter g g (VendorWt.) Max.{
, .

| 2383 (c) Visual Inspection No Defects

i 2 38.3 (e) Detector Weight s 1133 to 1225 gram
4 . . 1

2383 (h) o mm CO2 P. P. VDC .50 to +.50 VDC |
'

2 38.3 (1) 20 mm CO P.P. VDC 4 50 to 5 50 VDC |. 2
'

| 2 38.4 calibration * '

,

; i
i Seq. Co2 P. P. VDC Microamp

' No . Input Output _ Output _
, ,

,

'

('a) ' 1 20 mm' 4.50 to 5 50 VDC
90 to 110'microa=p.-

.

2

'

ia
.

'

j <^, ,
-

s -.

t
4

l-

. .

-
.

t 8

8

! . e u. sesv e . . ...,

.
. .

, ,.n.. - - , , , - . ,
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A
P/N- '52-88715-9, -13 S/N sheet 2 or 4

_ Para. ,
a.-- -

1

Test Record Limite'

2 38.4
'

,
~

Calibration (Con't.)' *
-

'

. ,

Seq.' CO2 P.P VDC 'Microamp
*

No. Input Output Output ,-
.

. . . . .
_

.
_

.

. (b) 2(Max.) 20 m 4.50 to 5 50.VDC'

'' ~ 90 to 110 micr a:p., , , ,
-

'

3(Min.) 20 m 4.50 to 5 50 VDC~-

90 to 110 microa:p*

,
,

'(c) '4 0m .50 to +.50 VDC-
.

-10 to +10 micron =p -'

(d) 5 5m . 75 to 175 VDC
15 to 35 microa:p

.

(e) 6 10 m 2.00 to 3.co VDC
40 to 60 microcap

.N (f) 7 15 m 3 25 to 4.25 VDC,

%./ 65 to 85 micron =p
.

(g) 8 15 m 3 25 to 4.25 VDC-

I 65 to 85 micrc:. p
'

9 10 m 2.00 to 3 00 VDC
40 to 60 micreamp

10 5m 75 to 1 75 VDC*

15 to 35 micron =p'

.50 to +.50 VDCOmh ,11 - --

!! -10 to +10 microa=p
.

4,

4 50 to 5 50 VDC
'

12 20 m
,'

90 to 110 microamp
.

,
- .

2385 Response Time .

,

(a) 20 m V(a) = _ VDC
g ,

'

(b)AmbientAir V(b)'= VDC
'

'

V(b)(Ain.V(a)-V(b)'j2/3(c) 20 m at 30 sec. VDC
-

.

. s..

.

-
,

. .

,

'

-
.. ....,.... . . ...

,

.
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.

Record Limits3 .. - Pafa. . ' ' Test'
*

.# : _

,
<

-
. .

*

T1 Seq. CO2 P.P VDC Microamp

No ._ Input Output _ Output- ,

.

m 'a 'r ,_

-

:

, :. 2 38.6 Output Impedance -

. ".(a).Noload. V(o)= VDC ;
-

! ~' ' '- ,
,

o . ^~

f .,.? ' (b) 10K load- VDC'

; y.

..
. :

'2 38 7J Output Noise W RMS 15 %r Max.
.

'

'2 38.8 Temperature cycle.
.

i
| ~ +35*F. 13- 20 m 4.50 to 5 50 m~ -

' ~ " , 90 to 110 microt.=p |

14 Om . 50 t.o +. 50 V :C
*

-10 to +10 microamp

.s
V 15 5m 75 to 1 75 VDC

15 to 35 microa=p*
.

'

| 16^ 10 m 2.00 to 3 00 VDC
40 to 60 microamp

17 15 m 3 25 to 4.25 VDc
65 to 85 microamp

..

+200 F. 18 20 m' 4.50 to 5 50 VDC
90 to 110 micron =p

7
1 19 0m .. 50 to +.50 VDC,

-10 to +10 microt.=p-

,) ,
,

' ' '

20 5m .75 to 1 75 VDC
~

15 to 35 microamp
.

. .

; 21 10 m 2.00 to 3,00 VDC
40 to 607.icroa=p',

- ~

L 22 15 mm 3.25 to 4.25 VDC
65 to 85 microa=p

.

.

(~s . .

(
'

.

.

'
*

..
,

=4c :: v osv i ave en .

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ __
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j O P/N 52-88715-9,'-13 s/N Shoct 4 of 4
.

,

,
.

'

{ ~ hra. Test Record Limits 'lk ' - ,

| [2389.- Shorts
*

.
,. . .

; ,_

Pins A and B are open with respect Np pointer 1

1
. .

_
.

<
-

..

to all other pinst YES No deflection pe mit cd
.. .

j ( .u *
. , .

- --

''
. . , . ,

,

)- - comments: ,
..

, , .

- -
. ..
>

..

. .

!'
~

, .
3 .

'

d ,

'

i

| *

; i.

|
.

;

!

: ..
-s

j %/
, ,

1
.

)
'

'

:

! The above test was performed using test procedure 52-88715-9, -13 dated
:

| Accept Re, ject _MRR ;
:.
1

4

| Test Performed By Date Quality Assurance Date
Approval.

1
<

0

9

4

.

t

e

> * .g
* *e e

e.

.'
.

'y

& 'h j

* i

s.. ,,
,
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notifies the Source Custodian and the group or person to whaa h shipment is to be
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MNhg 4 [';n' k isotope! M i$i d M M . M :
wemw v ,c, yJ;. . c..,,, ,f.. m,y c . , ,',

f|} y :5b, ,!M;.t
.-u w. c s. mu.

x ,. M % c[% :~;M N M M M::E
,
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f.
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%g<am.. j

+
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@M,; w.oN;Q |9 , ."L:.h
'. half life: .. ' calibration.?.. N.%.M ' T.,

m
'ori nal'activi
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3 M.G.
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n_ a%Cc
N f 'E(e j distance from source to give 7.5 m a d. L ,,E, @>...,a.$ p @. p % 9 .'' .

.

d 7present activity, calibration /date JW ,.i.o d 4, ~*-jf. 3_i No.: rf(msasund)S?$ fit;; iC
Q)gp! "h,.y$y

M M h 4.M N f E urchase: order number': fem - of . isotope - (liquid /; powder,1.d@iscLetc.)b,p<P .A pV
QM

p$g#, y4 person moponsible~for_the; radioisotope $pE g[sdy ,MR MIME la
q %-es vif.~jyyWP y' .

. -@& de wiR@$.-yg5A%4d$e h@E -
TWyMg.date41ssuedij .Mg :#llM t J MGM Adste'aturned . ,-

77 .a.kS97g 1)?!1ocation used ' WMf ,iWMAT& 3.@7 -
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2 /
-

location stond - >

,- . . m date inspected: r-
'

." ~
- -" -

*

(( ) date next inspection due
,

(o m aarks
,
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; SOURCE CUSTG)IAN RESPONSIBILITY .
-

; .
- , . , .. ~

.
.

'5.0 The Source Custodian vin matrict source use to authorised pomonnel. A,
d

signed statement from the concerned,supervisorto the Health Ptysics Administator win
,

establish authorisation. Each person win complete his authorisation hy meding and|
signing a copy of this SPI on file with the Source Custodian.

5.1 Befom source uso, the user win sign the master file card for the source, i. .

j giving him non-transferable mopo3ilTility for the identification, storage,- safe use, ;

etc. of the source. Ianding of sources is metricted as fonows: borrower must be i

;j ' authorised to use borrowed source, responsibility for somme remains with;the'Isoder.
'

'. . r. .
..

; 5.2 The user win mport immediately to Health Ptysics'atqr personne1,over*
! exposum or likely evenzposure, or arg loss of, npture of, or damage to.a source.

. ,

! ,
.

, .

5.3 The Source Custodian win issue a monthly report to the ' Isotope' Council |
~

;
'

| showing:
-

-
. '. :,. y 1 .. .<

,

,
-

2.n.q . g m. -4
;

. . .
o. , ~

! (a) Type'and ~ curie quantity of. radioactive. isotopes (correcteIr for decay) on
m hand.- y .s : r. A % ?% W X: M9M WQEON,+d .

t (b Type 'and curie quantity of' radioactive isotopes 'on iorder.Qf -

tion of material ,s; pp{ .L; {{},'gg$
-

', . ,(o Curant
/ .av,a w , .+., M: 4.W IM,m f$. .n .

A.f.y c 9M$.g.m., @.6,%%EM;)h1
, .. .. .

ts, '

ROUTINE INSPECTION OF S0150E5 .

4MI;$dg.V
.

4 y . , , , r , 3

: ~ 6.0' Routine' inspection of an sonnes shan be' performed by'Healt@ Physics. If
~

possiblerthe user shan bring the source.to the Isotopelabomtory for11nspection.i

- Sources that cannot be readily transported any be inspected by Realth Physics in theiru

.
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L6 . -WW.pc n;,, . #.j f. . s ..| d/or ganna emitting radioisotopes shan b)eq li
isources'containing; beta anant

S
eye 'six monthsk.or|morffmquently it deemed necessary, -[

",

.

_ b hP < ' .?;M: yN'
. _

;" ,<

p] sources' cont;ainih@galpha(9.,
' ,

.c
emitting isotopes shan be inspeataid every

! ,h, .

or no W fm quantly?ifJdoemed necessary.
~

3
-

1

j?t%QT RQW?W% . . .||Y' M e . .

. ,L . A,, '

MRj'y e h*6.3 hBealth Physlos' win physica13y inventory'soumes each month and. vin zwport
,- 1neults'to';the~-Isotope Council.

'

-%
. u:. * q ce- \-.h *t g @ W W ;&fy M . - ? . ;, .. : ;

w M, s *, . u |. . .. . ;PMAV C ~
. ~

+ tj,@Mty80tWE!Hmng}?,+,f. . N 7,h,h'#.c.
,^ . i. W ~' e .,

,s ; , + o , . o. ,~. . w . .c>..? :....'' % 7 a1 - * ^ *. .7^- 1.-
.

y
sq(co#=4a4==V-product material, special nielear material;or sourceX j ' dwa. .

:
<

1,yp;h.g4 ^
.

.g
Ye s Authorised W an AEC license win be used,. stond and.otherwise handlad in
7 Nsti'iotf.aoco~adanne with the provisions of the license.

' ' "' &~

.

,m, %, ,

u- ..
-

_

' 7.1 Except as authorised hy the ABC or the Department of Defense, no sources4

con +=4=49 special mal- material win be used, stomd, or otherwise handled in such
a manner that a critical configuration could be achieved.

7.2 Except as authorized by the AEC or the Department of Defense, no sources con-
t=4 n4M special nuclear or source material shan be exposed to neutron radiation.

7.3 Users win identify sources with signs, tags or other identifying media as
specified by Health Physics to infom personnel of the presence of a source and of

'

,

necessary data concerning the source.

7.lt Identification information win include the source identification nunber,
isotope, gamma dose rate at 28, 7.5 mmu / hr distanos.

7.5 Users win praiptly identify the immediate area of all sources and win
rope off an amas in which the dose rate exceeds 7.5 mresAr.4

7.6 Radiation signs or tags win be amoved fmm sources only as dimeted by
Health Phys.ics.

7.7 . Users will noti.fr Health Physics when any task or source movement night -
; moult in a personnel exposum rate greater than 7.5 mros/hr. ,

,

j

q :. 7.8 The Source Custodian win,be notified before any source.is nueved fret the
| Isotopa Laboratory. Hea' th Physics uni' mon'. tor.such movement. g

g
, s - y M: .

. . .i

] 7.9 (When a' source is not actually in use, it win be ; imper 2y stored. In no event'

j win.a source be'left in any exposed location at any.tias when the responsibla user or
| his.properQy authorized alternate is.not in, attendance.,

-

,x ,,

T<'' s .

.
.

,. . . . . .
' . .

) 7.10. The Soume Custodian and the Chairman of the Isotope Consd.ttee win be notified
( c/ximmiediately of loss of radioactive materials, damage to containers or suspected over-
i, , exposure to pomonnel. , . u: -
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,, nPURPOSEg y, ,,L " +. %'. :

, , . ~ c. c,. ,

2 .. . .y -
,

q fe.t- .< , , . , .

|}[,} To define the duties of the Isotope Committee g ( -
3 *

' . 1 < ggg7fy]1
,

.

gg ,
.. .e. &<

'bl.0Y,In accordance with regulations.5f tite 1tM5 EnehdySised.ssi$h,s,. ..a.Nke
. .. .< a, . - .. , - , ^. , , . .

.-,

e

, g . ., ~p , . p . g ' g g ,.m.,j.......-
,

'.[ .

} [ d Cound.ttee shan be fomed.; ,y ;;
.. . . . . .. .

appointed from-
. , r. -. -

The Isotope Comittee win be composed off.a group 'of' persons)%Qig: ,'., .1.1

,n
a/ - of*,,2c % . $. .? 4the fonowing desprtments: b

.) y wn,e;4.yku#q -.
..xy s. w,- .n

f'6 wir'Nh0[y" giE [h1- .

,

a) Research m. . .t

MK:> hp5 N,.e .. : @ ;d46:b) oBafety and Medical

. Receiving and Shipping Inspection'<h@.QM i;gdh,Mi ., }'@$ @&);,U'% -

,

' c

FluidMechanicsLaboratoryJ'| C M M 2%:Ik h@hb596||N C
Process Control Laboratoryo n'g W f .c -Q ! g
Purch==4nf -| sVY M9:5f.h*.N(Qge..d

'
,

d

| e
'Y

.
''

f 'e,d ''> N. C,

(g Manufaction Methods
-

1

! 1.2 The chaiman of the Isotopo Committee shan:

| (a) Pmpam such reports as may be requimd by the Atoiste Energy Ceesuission,
.I

(b) Insure that an mcords required by the Atomic Energy Connission arej '

maintained, ,

l 1.3 The responsibilities of the Isotope Comittee shall be tos

Review and approve in advance of purchase au requests for radioisotopes, i
,

i (a) irradiations, source material (except thorium containing alloys) and
| special nuclear meterial. .

.
.

(b) Periodically review moords accounting for radioactive materials.
(c) Coordinate corrective action taken whenever violations of. safety regu- ,

|lations occur and recoisaand steps to.impmve the pmgram.; ....,:,

.]
a (d) Insum that Form AEC 313, ' Application for Iypmduct: Material License",

is executed on behalf of McDonnen Aircraft Corporatica.f,. '.'-,
< , , . .
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StyygMWQ&Rw. AW^f . . [:,% 4 pay ?

N .s.4,p@h? W %partments; w my: handling radioactive' material'or working near' sources ofjradiation.:8All.de
' ~

Q:1&
if|~PROCEDUREKS :. t
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5@g#RR . Mbfithe' nature of work with radioactive" material;it 'is(oftendapossible~ to -
4

^37 cos91steWe11minate personnel exposums heneo .lovels of exposumito~" radiation'have ;
-

c
.

b'een established. Thess' levels are the amount of radiation which"may' bel'.mceived by. <
an individual within a specified period of time with the expectation of no hannful
msults. They am called " maximum permissible inels" or MPL.

RADIO 1DOICAL TEPNINOLOGY

1.0 DOSEt That, rs'.iintion Melivered to a specified atea or volume, or to the whole
~ body. The dose iray be crocified in air, on the skin, or at same depth beneath the
surface. No statent of tone in complete without e'pecification of locs. tion.

1.1 _ ABSORBED DOSE: Tha absorbed dose of any ionizing radiation is the amount of
energy imparted to maEfer :y . ionizing particles per unit esse of irradiated material
at the place of interest. It is expmssed in " rads",,

1.2 RAD: The rad is the unit of absorbed dose. It equals 100 ergs per gram.

1.3 ROENTGEN: The roentgen is the quantity of x. or gama radiation such that .

the associated corpuscular emission per 0,,001293 grare of air produces, in dry air, |-

ions carrying i electmstatic unit of qusatity of electricity of either sign. '

;

1.h ROFEGEN EQUIVAIENT PlHSICAL , REP : The amount of ionizing radiation which |
will msult in the absorption in tissue o 93 ergs per gram.

1.5 ROEWOEd EQUIVALENT MAD (RRI): That quantity of ionizing radiation'which when
absorbed by man produces an effect equivalent to the absorption by man ol' one roentgen
of x- or.gama radiation. The REN is a measummant of damage caused in' tissue. Che
REP of 's type of radiat. n, deliverir.: an et .tivalent' amount of energy,ccc d create ;

mom REns of damage than would one REP of another type of radiation, as follows:

'1~ REM.D.7',' ' ' |' Gamma 'or x-raya 1 REP =
1 REM i, Beta' particles 1 REP = ,

Fast neutrons or protons 1 REP = 10 REM j
',

11 REP = 5 REN,
~" __ Slow neutrons7. Alpha particles 1 REP = 20 REN |
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i'n(6tpassociatetwd|Satpin'cluding.personsf; ..:u V% i
o W184e pregnant,i;wason,

4" W4

spopulatiois g@s',7personsfontside the inst'alistidd,?and:p/10th:thei, pzwJ.hotibeing
e're#

;? monitorodiby film badges. Civilians shall be liad,ted'to 1 . maximum pemissible 1

i ~-. level for perso'ns primarily engaged-in radiation wort?"' ' " ~ U
i

|

2.2 ' "IABORATORY' MPLt " Laboratory" personnel are those persons who are primarily
engaged in radiation wort, including adult persons, working in a controlled assa, who

;

(100 m mm) integrated over a period of a weeks (7- consecutive days), acquired in aThe MPL for total body exposure is 0.1 REN_)t are bein6 monitomd with film badges. s
!

|
singic or accumulated dose. It is mconnended that exposum levels of 0,06 REE
(60 m mm) or less per 2h hour period for s 5 day uork week be maintained for routine

;

j ope rations. MPLs for local external radiation (less than whole body) will be given i

by Health Physics for specific situations.,
;
;

.

Ihner6ency MPL to radiation should be'' set at 5.0 21sn for
! 2 3' " EMERGENCY" HPL
i serious . emergencies. This MPL would be for such personnel as fire fighters. . In

extrines emergencias, such as cases of danger to life,~ as high as 12.53:emJuill bei

| permitted. If the. dose ~ actually'rwceived in the perfomance of such'' emergency work does
not exceed 25 me, it shall be assumed that the radiation' tolerance status' of the, person!

) @s will not be affected. 'However, it shall be generally desirable | to' institute conqpensatory
! { measures in such cases, especially when occupational. conditions'am'such that the possi-
| bility of recurzenoe of over-exposure cannot be~ excluded; , 4 ,m(.t y (> .. ,A.a.". ?.
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oautions must be taken so th;at no person aball be.over. exposedi ' ' "(q3f'jAli.4,

., pro

i O!h to.zudiationdifrom materials that are being transported.. No tansfer of .
W .dr.M1tadioactive material .is to be' as&e.without the authorisation of Health ~ Physics.

.QydW&Q&)%@ QQL| ,.. _ -) * ?% Q~ihj|83$ *:9<
$[MW i@2%f activejasterial is.to~be shipped, Wether?from one active' area within the -

.

@@!q
a?.v.hh3fLantManotherlor_ to destisations,out, side the' plant.,Ncontact'. tine Health Physics'fS

grepreentative?.cne? vill.sive insta.et' ions as to the:PrDPerM95 In each
N./; instancei unke arrangements.for the necessary survey'and make provisions for the-

actual transfer.
- .,

.
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S.

.-, -: m ,, ,

9
'P.I
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,

. All-assignments of active material are to be from person to person, and
not from an individual to a location. It is essential that the receiver have
an accurate knowledge of the activities involved and that he know the chemical
composition of the material. The outer, contalmer should be carefully labelled

,
I to provide this information. ,

In general, all active asterial unast be shielded ac as to provide sufficient
attenuation of the particular type of radiation involved. The peakage naast be
such that there can be no leakage of radioactive asterial undar the conditions
nozually incident to transportation. Gassa or beta radiation unast not enneed
200 ar/br at the surface of the package; for neutmas, the saziassa pemaissible i

radiation is 2 arep/hr. at one norter. Alpha zudiation may be espected to be I
'

entirely absorbed within the package. Soluticos saast alunya be transported
|
I in snaketed, tidat, secondary containers,-with sufficient chemically inert

absorbent material to prevent the escape of any solution should breakage occur. |

h.vy.ario material must be placed da containers that are non.oombustible.,
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'7''^p' .;d'jjp gg'$'All^ active solutions met be stored |in secondary containers 'to prevent
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- . Mthe' spread oficontamination'in case of breakage. Imbel all active solutions as |
T, n Q ,to.oontent, activity,: date and responsible personnel. -Discard wastes immediately

' " ' " ' ' '

(,'
~

-into the proper disposal containers.
'

" ''n.cp % .w..z.i d,/ , .L . , .. ^

..L,'
' ~

:

f fc/'. f,@8,t@'/... . Items which have been in active areas mat befkept cut of?stookrooms. !i,

. '

. 'ti.;7 Tools and equilment.which have 'been .used in handling 'zudioisot4 pes are' regarded'[p(!
" ,,3| c dg;[asfoontaminated.*until they are proved to be , therwise.*Dofpot" release'them fornon-active work nor ~pensit them to'be sved frees the ~ active work area without havin ,

# o
.
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|i. * - a- 10 7; .Ap:ggen surveyod.Tn *-
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All transfers of active anterials are to be made from person to person.
,

! thder no cin:umstance use the U.S. Ibil or the Plant's mail service to ship
active material. Health Ihysics enmt be consulted for all transfers of radio-
active materials and equiprent.
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h(f)/ To maintairi personal dosimeter and health reports on all|~ personnel) JTojmvidshy(@f4"stori@geTot tudios$tiYe{W' met.ria'IsdTMTf M'
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MhE.ph@Qih ,; Mworking with or near adioactive unterials.
da

fl. M. N ''

.. 9f yy' ~ .. +|
N(g)?. To maintain records on all radioactive materials,
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1.2 The Radiological Safety Officer will

J (a)7 Supervise the operation of the Health Fhysics section. -

(b) Papan reports of loes or damage of radioactive sources.'

(c) Prepare mports of over exposure to personnel.
! (d) Advise the Isotope Comittee of the sxistence of potential radiological
,

hasards.

1.3 Then will be a Source custodian who shall:
,

.

(a)"bMaintain an irrtentory of all radioactive substances.
]

- (b)' Restrict the use of radioactive materials .to authorised persons.
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.py & is.w&s . w e.t w w s. &. # yz
fp|-|W M&Y31,t.'e

.t r k W: ,y: ~mW 3::zer

nA r m t; % w

hu,.%y Ms.n w y; %; QM-Y~.~N ,'- mn p ,% ' '_.mue vv-

A t . .WM. .% R *: m - M;W M *.^10
?fR&.f% M

Wj k. gy,gQfig' order to detect the presence of loose transferable radioactive material,
''

'

':1.0 sin . .

- a assar le made of the curface in question, A smear test is made tgr wiping an ama
:of approximately 150cm2 with a disc of paper or other suitable material, then.ascay1.ng
the smear or wips for radioactivity, The resulta of the esay are used to evaluate
the hazard to those peracns who may be woning with the ccatand.nated equipnent or
utorial..

.

. MAXI._Mt.5 PFJtMISSIBLE TZ.VM..S

2.0 Arec which have a level et Wr,a-geca.a activity bo*t.ov 200 d/m/160cm2 and
Mich have a Icvol of' nlpha activity ' now 10 d/m/150cm2 are considemd clean ande

safe for use. |

2.1 Areas which have a levo] of oeta-go.ma between 200 and 2000 'd/rg/160cm2 or
of alpha activity tetween 10 and ICC d/:s/150cn2 r.ust be evaluated for possible hazard
depending upon isotopo present, work to be done, etc. s y

m.
2' 2.2 Areas with botaganma activity gvter than 2000 d/m/150cm or alpha activity |

greator than 100 d/m/150cm' are coraidemd hazardous and will not be 'used.
.

,
A

4

,g, * 2 . , , - a j

..x
sb~.. /

#
d g

. . N, i ' _ f R& w . _j ';
s ' .}. .

,

'- ** -'
' f1 , f~ :, ,.

J ? , f &f y%, ['i $ *' ' '~
* *,

R
= '

gf. ! ',: 1. .

''

< ' M;11,Q#*
-4

:v.y w w% i9'm -','3.
..

,

'c + ..y* .y.?- ,- ., r* ,.

.;m.. ;
~

.

q.Q..
.. .

ge' ' ' , ;;..,

q,,.y.s.h; a;1, vg g ge ,.h.O 0,h,L;. c y
, e m ,e m; -

. . >

g+f '
'

s
" _ . ,

,,

]g,gg %.1
g .., ..

, -
~

q:gy]yQ'f .- -
' 'j $i +.4'

., ., p ,

~ . , ; . w. .
..px'

9 m .., c.. s ,.

*** ee .
'

g
#

. . .. _end.s4W.. myw . , ,

~

k* .

'

'f 9 ; Y'' ~ - Q1 *

. ' ' ' . "#-
- - 4.r9m,'.7, p ;v : 1

-

.
- q ,) i

' d. ** f S 4
. , , _

.=.**m- *. aue , y pr '8, ,

n- .,, . . m .,s. ,

",* .Sb|,E.
4 It'

e .

~ y ,+ y .yq- g 4.- *y *

, ! it '
. .. . S,3.s' .n ' 5. D. t -

Yr T,- - t% . . .
-c

P..Q*,'M ijn L ,.9
,g 's ,,,,'' '

.~~"T'- '

( . y orfk'R, - .T* i ? a.
,; .,

' ' ^

. .a'* !
.

,

* >, ,. . .J, -v s ,,
3

C.g/ 1 kJ Z's .:.~ -.,
,

'*- ***
-

,?i
,h*

* <

. |S, *)p$;,4y ,.,e,|f.f 5 .. .

*
,. .,

<Ll- ?.. .t ,
* ,

g e y y y ,.
.

1 -
, ,;. 3. . + -

. ,. pgA q p- @y y; . 3. ... ,

iA
,

, *. w. c p q ._ ,i e+ 2u4 as .... y n w a s
< g- *'7r* , ,

-3 y, ,cQ, ,,,7g ~ g y +.
*

n ;r, ,,,
"

.,

, , a, .- . . . . ..-e

-f; ' W' *N .? - S ,A?)|Q s eL j' k'Y c'
*'

--



-
-

. . _

,

. . .f - A ..o w.r <

'

..

..a. m :.m :.1.% .= :.;; hw a ~.+ : - ;MQWIMf: & c i.
.. ~. ,'

% W V&QQM L ~ ; %j|f' '.%. '.
Q' b' g %f &:W. . $v.&w@Q..@h;

M.@ 2~

s . .?? |
'

&. %~He,alth;fhysic&. 4.w ;aQRi.f. d@.J. ?h:.regulationstand pmc. .dures for handlingH. 3
r

t 42 2o a:. - Q. mQ TE% a. .; . ,
.

.

h
,

- . . , . .
. m ;o # .. .. .. e:th > radioactiv~ch.3

hY #i$fkh.fhkhhMh h h,, h f. ,:h f ],h & k.;.h. &.. a{. |
,.

JAp p.m +..qe m pa m - .. - -yum

'k

Q '|;Pn? % @ & & y '
%.A,f&u , nhM%~2CA:.NWL,,,.ing<M%$44.&nM

'' '

4 Mt " f QMW&;a@
- ,adioactive matsria,lsFM~&...S. { N 3,6, 7)e m.M b g. .Mep' riinantaX, .andl,;Q ra

M.:-
Arc ,

3. M> . Q. ' p. . G
-

4

4 .%uk > e v
m.o ,

' ' . W' ' m
e

|::W j %';.$=..:jM,J % % dp &n
. . !

.. ,

u,- . +-% .

QSMgMy; ~ Lat R;PROCBDURE%QHbh|w '' '

-
,. ,

.i'
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v,4eQ.JA11CliliuM@abd solid.w@astywhic%might,)M]$$$$%W$$@@;d..| -~M@Sh 6 M M p y c h i d h '! Mi
ie radioipitiv$shd11'Ibe.;hel . until-ky .y

"".,.5.>r,W p' # . @e.@ , * ,J W examined V .H.e~alth Physics. > >
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- ,cm. s; m , 9n y. .r
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' F1'.2 Hoalth Physics will detemine~ the activity of wast 5 water and if it 'is within*

pemissible' limits (10-7 micmeuries per =411414ter for unidentified 'ieotopes), it will '

'

be allowed to flow into normal waste channeln.

1.3 Solid waste r, hall be divided into combustible and non-combustible solids,

idth -7 -*1.!4 Combustible liquide and aolids will be burned under the supervision of Health
Physics. The ashes will be combined with non-combustible sclids,

l

1.5 Non-combustible solids will be placed in suitably marked containers for storage.
,
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RADIOACTIVE WASTE CONTADERS . ,
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-2.0 The supervisor in each area containing radioactive material 1.s msponsible for !
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The best protection against external radintion'is distance. Hone'of ,'J2 ,-L'
|

- <

the first things to do when working with radioactive material is'to detemine the|

level of activity involved. -If it is necessary to remain near the tadioactive mater-|

ials erect a barrier, the nature and thickness of which should depend span the type,i

Before starting construction consult per-;

energy and intensity af the radiation.
sonnel in the Radioicotopo Laboratory regarding your choice of shielding materials.

i

| helpful in increasing the distance from the. Tongs and remote handling devices are!

source, their use zakes it possible to reduce the amunt~ of shielding necessary.
i

Work with radioactiveExternal radiation docese is also dependent upon time.
4

'

materials shogld be completed as quickly as possible. 'Before be=4==ina en experi-
ment, prepare a complete plan of action, strive for the most efficient operation

It is good praatice to rehearse a dry run be-and the lovest possible exposure.
fore pmceeding with the actual experiment involving mdioactive material.

2. Protection fmm Internal Radiation. <

Radioactive materials aust be kept out of the body to.acccagddsh this,
~

Do notdo not eat, drink, or suoke in the vicinity of radioactive materials.
allow labo mtory items such as pipettes, glassware,~ tubing, etc.,.to touch the

Wear proper respiratory equipment whenever there is a possible inhalationmouth.
. .

hazard. ,

., t .,

' "

Uso dry-boxes to keep mdioactive dusts to a minianas. J '
. :n

Wash hands thorughly before eating, smoking, of leaving *uoh.[ Estreme
~

tilise the available c6unting facili.tes topersonal cleanliness is .a necessity.
check for contamination. Above all, use common sense,-do not,let.f==m=ity breed

sya%[@w -$h.3 'Mj$.]' ,

'

contestpt for the precaution necessary for safety. , '

'<
..

Report any cuts or skin lesions at.oncetto First Aid. ,.If]thei outs or
skin lesions occur while working with radiomative materialef have the wounds
surveyed by Health Physics personnel then report to First.. Aid, for,' treatment.
Under no circisestances should such a wound be_selfytreated,' however, 4===M=+=

-

action should be taken to remove possible contaminationw 1Assh,.the. wound under
large volumes of water, spreading the edges of the cut th permit' flushing action
by rimMng water. . All wounds are to be reported to the.First. Aid;as soon as'

'

emergency procedures have been taken. %,m
.

,

. _ ,

.gv i *
.a

It is emphasized that skin diseases and cute received'suuy fmm work,
- as well as those originating in the Imboratory, increase the juobability of' ,

absorption of radioactive materials. Never work with high leg @els- gtyif
' ' p .

Q.:Q g @sy_ , "
you have cuts or abrasions. s . .

'

.-oM .
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W feffort'Jtoheep,workitig and: storm 6e areasj_clearpuncluttered,-" bdg freenWe_ontaminatist.ff Use' stainless steelitraysgunerackedsglassiplates,

., @% Mad /ofjoihaid9imporrious mat'eticis<to cover surfacea which nspfbecomsloontaminated.
I

'

GMM.N' Eraft-ba'oked'paperios polyethylene ' sheet tesy be undif but.|smast.;be(discarded /Washellic< surfince' y of, eigdipment;vith s strippable'<patat))jurfang.;,g ,
j
#M ,

/gasafJisto prevent.lopse; active materials:fres dus, ting |offgefjtbesusti,asW~~|;'"'1 $6 s

go$gJn :t'w.
$M:;>

M'S gig''wilffmo111 tate ~ decontaminatiokprocedures; '.m#x
# * 4g' & + ~' h.msmg9%re:HGymmww%w. .kw:
" y3'4;W g g, e% n ;{L.py w a a vy > #1

-

y.
$9haneF*rJpossible7vesseli, contahing active soll*tions:

~w n .a be kep,

i. un

M..d.Ma4
11a" 'daryMtainersh Chemically inert absorbent material;my belusedias~ a
filler to prevent the spread of activity in . case'the 'prins container, breaks.

.

.. ,,3 - -

''
4.. Ibnitoring and Surveying.

All laboratories and work areas where radioisotopes are used are
annitored routinely by Health Paysics personnel to measure radiation levels and to

|
detect and measure any contamination of floors, tubles and other surfaces. Reports ,

m plate iof surveys are either posted at the creas involve (1 or sent to the o e
personnel. In addition to the routine ourveys, special surveys are sometimes |

necessary. These any be done either by the laboratory occupent or by Health
Physics personnel. Seek instruction from Health Physics as to the proper use
of the survey meterh. When r.sking surveys, try to establish what isotopes are
involved. These are generally known 'from the operational history of the area,
however, there may be cross-contesination fzca radioactive materials used in
nearby areas. If there.is any uncertainty, have the isotopes identified by

9 If contamination is found, start decontamination promptly. ' Carefullyassays. .

inspect shielding for contamination and for possible radiation leaks.. Upon,

request, Hemith Physics will sonitor yorr crea and advise on decontaminati.,n
problems.

.

5 Preventing Spread of Contamination. .. , .

a'.. '

Contamination'usually presents a serious, problem.i, If undetected or
.

. ~ .
"

j ., , . not psoperly removed, radioactive substances may enter the' . body, be taken house, be
' t > sprenA to.non-active Portions of the buttainn, or spotl<otherprecise; experiments.

,

_ % . Every ' effort must be made' to detect con +=mination and prevent fits'. dispersal. Wear
i .1 proteetivejlaboratory.oostsfor coveralls;in locations where:.ciothing inir.become,

.

1 .4 y radioactively 'conta=f mated.~ Do not ,vear the[pr' tective^olothing outsida;theo

q|fp g fj' Q ,,f g g g g -% | ; , working area.] ' % . 's--

, .m W 7 ., - , i s , - pc , S, so,y;,.g.,ec p,y
" ! y..gNestness in the' laboratory is's prime requisite"for.oontra194== contaminatior
w .

,

I
. '

w _ m 7 the voxt areas frequently and survey them'for| activity.; ,As a matter of
~ ~'7" routine, make surveys at the conclusion of each series of ~ experiments before reless-

f

ing th,e area for other uses. .' - W W.y. . ;' ~ ' ,,;, . g; f n,
# - 3- . , m , , . .. .;

.:, y ,-,
-

All work muse be carried out on surfaces that'arp easily decontami==ted. j_
-

, Oover the area of operations with stainless afeel, glass truys, or other impervious
.
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. :1. - warn other occupants of tha: zoom;;. hold ~your|breaf,h'f rienve:the room.':
,

- *

.

If you%ve timej tile you hold your breathsyou an/;ainimiMielthe*MW'

-

f;'M Rememberg however, your primary responsibilitytisjthef,absodent[ peds,:en-liquids.
t -of contamination by righting containers.and spreading

| safetyjofiyourself sad-
! "f

'
'

:. _ 4 -;m. :z %w;Y 4W 7c_.. .W''Y4- others'. Possible loss of.mai,arial:is '.econdary. 5
.; . _

. ,%> ;g
4- to~- . . - ~ .- < ., ,

2. Close the door and ask someone to prevent entry until a proper hazarsi si6n
is posted. The scom may be entered only with the knowledge of a Health Physica
representative.- 1 -

3 wash and flush any radioactive material from your skin. Use.the |
lemergency shower if necessary.

. . . . 1
-

. .

4. Have sor.ecne contact First Aid and Health Physics.

5 Remove coctaminated clothing and place in an active waste container.

6. ' Check your body for cuts and abrasions. ,

7 Be certain that your supervisor is notified of the ine'ident.

B. Alertperconnel'iiadjoiningareas. E c6

.- .
1

9 If no immediate medical attention is needed, wait for the Health Physics !

representative.

B. ,All cleaning-up operations are to be done with the aw.wi 1 of Health Physics.
-
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l % :y|35Thefellowingprocedureforinventoryandinspectionofradiomative 2
,

i s _ m. m .. - ... .

!
' sonroes will be put into affect. The cooperaties of all depart = mats oemeermed

;
.

j
'~

~is requested.
!

"
i ( , ;W :

v

} .c >

'

M .w
~ <" -

j , .

<r -
,.

~ * ..cm- , .

QC . ',;,?.'' .\-,
. . . . ?

'' *
< , n.

_ .. . GillI All alpha sources to be inventoried between the first and fifth ammuthly.j
+ ::<. ,

Smears to be takaa at the same time on esok third annth.
_

2. All beta sources to be' inventoried between the sixth and tenth monthly.
,

n
.i

j Smears to be taken at the same time each sixth month.
4

~

., , e . -

: "3 All saamia soareas to be inventoried between the eleventh and twentieth
,!
! monthly. Smears to be taken at the same time each sixth month.
1

| 4. All neutron sources to be inventoried between the twenty-first

i
and thirtieth monthly. Smears to be taken at the same time each three months.,

,

i i

i
..j

f *

i rerumar.
|

1. Sources found to be in such physical condition as to preclude.

i
1
; affective use will be marked as such en the inventory sheet and will be

retuzzed to the Radioisotope Laboratory where steps will be taken for final

| disposition.|

2. Sources found to be oestaminated to smok a degree as to presamt a

health hasard will be recalled to the Radioisotope Laboratory for dmocatamination,

>

| and/ordisposition.
- -

,
., ,

j 3 Sources found in the custody of a person other thea.the one to wheat

j they are assigned will be returned to the Radioisotope Laboratory until the

| records are amended.
.

I
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Supplementary Sheet
License Number 24 4 2261-03

.

[ a==ad===t No. 24,

- ,.e -

. . _ . , ~

*-*

* Meseeme11 Deissles Corporatteni >-

aF. o. Ses-ste ,

st.'. Louis, kissouri 63166 ;
~

In essendenee with letter dated Jesuary 3,1973, Lisease Number 24-02261 4 3 1o.
,

amended to reeds
,

'

Condition '17. is meseded to reeds
-

..

9 :,.
,

'17.. Eusept as spesifically. prwided otherwise by thie license, the 'lisemees shall " ~

possess and use bjr.: fat asterial described in Items 6, 7 and 8 ef this
lisemee in asserdamse with statements, representations, and procedores con-
*=i==d in application dated Ostaber 6,1958 March 21,1961, and February 8,.
1968, and related doommente and ===ad==sts as follows:

A. " Safe Prestise Procedures" submitted May 22, 1959.

N J ,;
'

~

5. Letter dated May 13, 1959.

C. Letter dated Jesuary 3, 1973. -
.

.

:
~

:
a

;

,

i.

1

i
;

[ l

.

$p}
1

.

-

.

i ie,U. S. Atomic Energy Commission
Forgrigira! " ~-*d by '

;

'

JAN 1 7 1973 Bobert E. urinkman
Materials Branch

s0 ate by
Id E M *n"efl [ $ PsosYo *

|
h.6 '. , t

g - -. -

.

(P"syw-
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Samt Lours. %ssouri 63166

15 JUN 19734

USAEC-256-010

United States Atomic Energy Commission
Washington, D. C. 205k5

Attention: Isotopes Branch
Division of Materials Licensing

Subject: Application for Renewal of Byproduct Material License
i

Enc 1: (1) Form AEC-313 (2 copies)
(2) SupplementalSheetstoEnclosure(1) (2 copies)
(3) Manufacturing Methods Procedure 50.01 (1 copy)
(4) Control Procedure 6.515 (1 copy)

1. Enclosed forms AEC-313 are submitted in application for renewal
of' byproduct material license #24-02261-03 issued to McDonnell
Douglas Corporation.

2. Earlier applications contained copies of both the corporate procedures
that govern our control of radioactive materials and of manufacturing
methods detailing procedures for handling isotope-tagged bucking bars.
Both of these documents have been re-issued in a refined form;
accordingly, copies of the updated version are included for incorpor-
ation into your files of McDonnell Douglas correspondence.

3. Should you require any further information do not hesitate to contact
us.

Very truly yours,

MCDONNELL DOUGLAS CORPORATION

,

,

W. L. Kester,
Chairman, Isotope Committee

ht/lkb
'

few to comuma pWq
-

.
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UNITED STATES AfoMIC ENieGY COMMI55 ton* 8een afC.313 . m .e,,e a, ,

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
e- ~ " -' * ".o

sua x

INSf 8UCTioNS.-Comple4e items I throveh 16 if this is on inihol opphconen or on opplicohon for eenewol of a license. Information conto ned sa

p'eneus opplicohens Aled with the Commisson with respect to items 4 through 15 mor be incorporated by reference provided refe,ences are clear omf
spec 4c Use supplemental sheets where necessory, l'em 16 enusf be completed on oil oppbcohovie. Moni two copies to: U.S. Atomic Energy Com
snesseon, Woshengsen, O C., 205d5, Artention: isosepes tronch, Diweien of Materials Licensing upon opprovel of this opplication, the opplicont =>ll
receive en AEC Syproduct Meterial License. An AtC Syprodvet Mo'erial License is issued in occordance with the general requirements contained e
fette 10, Code of Federal segulohons, Poet 30. end the Licensee es subsect to fitle 10, Code of federel Regviohens, Port 20.

I tel Naut Awo statti Accellt of APeuC ANT .f sb8vbee, farm. hosp.#el (b Sfetti ADDef158t$) AT wMICM GYPeODUCT maffefu WM et U5fD t t'

per'ea. e88 es.fuele IIP Code j ddIm r 6ome 3 (e) hiriode llP Code J

McDonnell Douglas Corporation
Peo. Box 516 Same as le(a)
Lambert-St e Louis Airport
St. Louis, Missouri 63166

2. oePAete:Nr to Use sYP.OoUCi mAreniu Peevous oCeNs Numacetst in m.. .. e. .,.. e. f ,- .e s e
'"*"" ''"" *"d* ** "d e~ ~"'6" J

Research, General Engineering,
Manufacturing, Quality Control 21+-02261-03(Renewal)

4 eemous Useecs, vNome ou .w .# .w...d eve) .he ..n v.e e, d.,e< i, 5 eAoGroN enor:CriON OenCie <ue~ e ,e,.o. de.. ed .. ,edeehe. ,,or

.e- e , ,, eme, me. ,w...d , .. , A,.e.h ,e me s .e . ..o ou e..se,. e ..e of 6,,,od me,e,,ee c, . ou e.-,.mo ,,e s e d
""''''***""*~''"#I/e Re.Binns, Scientist
Te Co LinckWe Le Kester, Section Manager

Te Ce Linck, Supervisor - Medical
Fe C. McAllister (Radiography), Engineer
C. Je Wolf, Manager - Research

e. le) SYPeODUCT MAftetAL. (f 8eaisa's |6) CHimsCAL ANOiOR PMf 5tCAL FOtm AND Maximum NUmete Of matuCutit$ Of f ACH CMfulCAL ANp/On PHYS-
ead mess a.mbe, of each | ICAL foam THAT YOU WILL PO15f 55 AT ANY ONE fimE (n seeJed sourcets). of.e sense aeme of maavdecevrer, model

e,. n se, of .ew.e. e,.d me.,m.,a e . , - . ,,,e i

See Attachment See Attachment

~

(of byp,edvet memorief s for " human was," supplemeene A (form AfC 313el must be c.m.F. OtlCellt PUteOlt FO. WHICM SYPeODUCT MAf tel AL WitL af USIC. i

pleted an lov of sh e seen if brprodwet meae.sof se e she fenn of a seeind sewee. melwde the me6e esed model aemaer of she scorege ceas ,ner end/or dome ene
,

when she eswese well be ofered e.d/or weed.)

See Attachment
.

|

.

.
.

. ,]. . .

38575 |
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g 4
. Pog. f.c ,-

TR AINING AND EXPERIENCE OF E ACH INDivlDUAL NAMED IN ITEM 4 (U e supple asol .a..*a ** a euore !
. ,

O ffPt Of f AAINING DURailON Of ON fME pot i 70RmatCOURSI
WMt8tfa&lNED f t AINING ' f Ce l. .nse.r, ,Cen..nsec)

.

.-|; j. P,. .,i. . . 4 f n... .e . 4..%.. y, ,y,,

.,,..u na. ,

.

.
e a.4.. ..., .... . .. . w .,4. . . .2 *" **I | *" "*; i . ..,i ......n. . . u s.. ... . . 4 .. . Same as Original Application-

!. . , . . . . . .
' '

i. m. . .. '.a es.oion 6...e e. *. y,, .u, y,, y,

.

, .a4 .... . . .e ,.4.. .. n ... ,

)
~

'" "*~\''
4 .......,.......,.4...... .

9. (KPititNCE WifM 4ADIAflON I Actv.f v.e .# e.d...i.,. pes ., eque lent .n,.reac. J

ISOTOPE MAAlmUm AMOUNT WHillt IIPERitNCE WA5 GAINED DURAflON OF ERPt.itNCE ' TYat 07 054

k
i

; 3ame as Original Application
]

.

|

10 RADiAflON Dif tCilON IN5f tUmtNf 5 (Us. . pple-ea,al .sw. ef nM.ss.ry )

' f fPE 0F tN5f aUmtNf 5 N4)m6f t RADI Af TON 5tN5fflVlfY RANOt WINDOW TMtCENESS U$t ,

f ewind. 6. .a4 d.f ov.be, .8 .m b) 4 Y AltA6f,I OfitCilD (.r br) (.g fc.-) (m.ne r.g, avev r.ag. vnagJ

,l | 1
-

c . .

I
-

' -

Same ap Original Application
1 .

.

4

II. mf fMOD, ratQUtNCY, AND STANDARDS UltD IN CALilAAflNG .NSTRUMENT5 M5ftD ASOVE
. -

Same as Original Application
I2 flu SADGil. DOSimtfits, AND 810 A55AY PROCEDutt5 USED (Fw Al. 6.de.s. .p.c4 #h.4 .f e.l.6, as .a4 ,r eu.g, .r a e .f .upple., )

Same as Original Application

INFORMATION TO BE SU #.lTTED ON AD0fflONAL SHETS IN DUPLICATE'

is eACnmt5ANDtouemtNT. D.un6.i -yea.e..4 .m4.. . .., ...wi4..e. *,< t.,i. ,,

Same as Original Applicationj .e e.w.., . w (C.r.i. , v "*

d H. RADIAftON PROftCilON PROCA AM. D..cnb. .h. e.d..h.a ,,.e.ch.a ,e.e, .wh,4.s c.a I wn, if lu.h.a c.v.,. .e.i.4 .ewee. .vb.. l k

... 4... .. . l.. . . . ..,_ . - ~ ..w . r ~ ,.~ .._.
.

. . . a...a ...e . . Same as Original Application*

is. w ASTt DileOSAt. n . ..i -.N 4.. O . . 6 4 au 4...n, .# 4. n .,4i
.

6. ,,.a e 4.. , .e . 4 . . . ..
. . .. ,i. w. . ..,.e ,.. . .e in. e ,. . 4..e , io 4. Sm u OdM 4Akdim |r

CERTIFICATE (This item most les sempleteel ley . . " r)
|

$ 16. THE APPLICANT AND ANY OPPICIAL tatCUflNG TMil CIRilflCAft ON 84MALF Of THE APPLICANT NAAmeD IN litM I, CEtflFY TMAf fM15 APPUCAflON 18

pre,f Att0 IN CONPOAMifY wifM fiftt 10, CODE OF PEDERAL ttGULAflONE. PART 30. AND THAT ALL INF(4MATION CONTA.NtD N00tlN, INCLUDeNG ANY$U PllatNTS Aff ACHED MtetTO, 'S TRUt AND COsalCT TO THE StST OF OUR KNOWLEDOf AND Attlef.

McDonnell Douglas Corporation
A ,s w . i

Det. 1.3 June 1973 en
/- William L. Kester

Chaiman. Isotope Committee 1' '

fine .e r.ie .e .an.i.r

_ WaS00000e.- t 8 U. 8. C, S.eien 1001: Act of Jun. 25,19484 62 Same.149s nish It a criniinel e#.a to .iek. e wilHvily fel sesso.nent er
'idt

- __ _ - to ear .' " '.r es.ney of th. Unde.d Senee. es se any misse.r wHinn les p . r ion

I - . u. E covuannssert ,merTsue wm. : em o . ese 6.s

-~~~.-- - . . ~ . . _ . . ~ . . . . _. _

'r*- u -9
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McDonnell Douglas Corooration, ,
?.0. Box 516

~ St. Louis, Missouri 63166

FORM AEC-313

'

16 (a) 6.(b)
A. Any byproduct material with atomic A. Any chemical form; 25 mil 11 curies

numbers 3 to 89, inclusive, maximum each nuclide.
;

B. .Any byproduct material with atomic B. Irradiated parts and components;
numbers 3 to 83, inclusive. 1 curie maximum.

C. Americium 241 C. .Any chemical form; 1 millicurie
,

. . maximum.'

D5 Americium 241*

D. Sealed sources; foil manufactured
E. Cobalt 60~ by Radiation Research Corp., and

contained in Lion Research Corp.

; 'F. Cesium 137 carbon dioxide detectors; 20 milli-

curies, not to exceed 1 millicurie
G. Hydrogen 3 .per detector.

H. Nickel 63 E. SSeal$d sodrees '(wire), not to exceed'

200 millicuries.

I. Hydrogen 3
F. Sealed sources, (custom, Mallinckrodt);

J. Californium 252 250 millieuries, no single source
to exceed 8 microcuries.

K. Hydrogen 3
G. Foil in F & M Model 2-2837 detector

cells; not to exceed 200 mil 11 curies
per cell.

H. Sealed Source in F & M Model 2-1692
detector cells; not to exceed
2 mil 11 curies per cell.

I. Foil in Varian Aerograph Model
02-00014-00 Electron Capture
Detector; not to exceed 300 milli-
curies per cell.

J. Deposited Source, 0.1 microcurie
maximum.

K. Luminous paint in compasses. Not
to exceed 125 mil 11 curies per
compass, nor 12.5 curies total.

,

.' Attachments-

Page 1 of 2

38575
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i
*>cDor.nel'.' Dou'r,1se Cor:orstiono e .

. ?.0. Box 516 i

St. Louis, Missouri 63166

FORM AEC,313
i

7. A. Research & Development as described in Seation 30.4 (9), lo CFR 30.

B. Research & Development as described is Section 30.h (q),10 CFR 30.

C. Research & Development as described in Section 30.4 (q),10 CFR 30.

'D. . Testing and calibration of carbon dioxide detectors.

' E. Instrument Calibration.

F. Tagging bucking bars for detection after manufacture.

G & H. To be used in F & M Scientific Company 6as chromatograph for sample
detection.

I. To be used in Varian Company gas chromatograph for sample detection,
i

J. Calibration source inside sealed ionization chamber.
.

K. Luminous paint in aircraft survival kit compasses. Government Furnished
Equipment (US Air Force).

,

.

,

*

.

!

. .

38575
Attachments
Page 2 of 2

. - _ . . _ _ _ _ _ _ _ _ _ .



- _ _ _ , _ .. . _ _. . _ _ _ _ _ _ -..._.m _ _ . . _ . _

d
,,- - ,_ 4

s

1-.y 'MCOONNELL . ,

: ,
NANUFACTURING llETH005 PROCEDURE INDUSTRIAL ENGINEERING CEPARTMENT.

50 01
!DATEIS$UE0 ~ PR_0CEDURE NUMBER

* +

1
PAGE 0F 5

!DATE REVISED .

4 s. .

j -
..

A. TITLE: WCKING BMtS - C0tffROL, HANDyNO, INSTALIATIC OF RADICACTIVE CAP 3 TEE 3, AND INSPECTION OF

3. PURPOSE: To establieb a procedure and fix responsibility for processing and control of bucking bars
i

, to contain radioactive sources suitable for detection and in cospliance with the Atcale
Energy Cosmission requirements.

. C. REPERENCE: 1. ' MCAIR ColffROL PROCEDURE No. 6 515
~

1

3 2. TOOL DESIGN T.P.I.M. No. 30.151 '
,

i- - ,
, ,

.

,

,
,. :EEW 3., TOOL' DESIGN T.P.I.M. 50. 30.161 .

) ., ,

NEW 4. TOOL CRIES-EANDLIMO OF RADI0 ACTIVE BUCKING BARS 5.P. No. 9 0595

' 5 MANUFAC'1URIM PROCUREV!Jrf SPECIFICATION No. 5

1 EEW- . 6. MCAIR A.E.C. LICENSE No. 24-02261-03 FOR BY PRODUCT MATERIAL.
'

D. FORMt 1. PERISEAELE TOOL ORDER, MAC NO. 315 '*

2. TOCL REJECTION TAO, MAC NO. 407

'

3. ' ASSEMBLY GtDER, MAC No. 843 '

' 4. FRODUCTION WORK ORDER, MAC EO. 1288

i 5 RADI0 ACTIVE TOOL, CEAEGE OUT CARD, MAC NO.1372A

6. TCOL INSPEcrION WCKING BAR LOG
.

E. EQUIPMElFfs 1. Shielded Carriers, Model L-7, NRD Instrument Company or equivalent.

| 2. Steel Capsules containing 8 aicrocuries of Cesium 137 per MANUFACTURING
PROCUltDElff SPDCIFICATION NO. 5 !

| 3 No.680, sine 3/32,D.C. Rod,EutecticIowTemp.WeldingAlloys,orequimlent.
$i *

REY 4. Radiation Symbol e steel staap.

EEW 5 shielded semitoring Chamber. (MAC MADE)
i

|
3Ey 6. Victoreen, Model 490, Thyac II and III OH-Scintillation - Meter or equimlent.

i mEv 7 Victoreen, Model 489-50, Onam scintillation Probe or equimlent.
,

F. RBOULATIONS: 1. All Bucking Bars in use in NCAIR - St. Inuis Manufseturing areas must contain. .

a Radioactive Capsule (s) and be perennently identified with the radiation symbol
steel stamp specified in T.P.I.M. 30.151 and S.P. 9 0595

[ 2. Bucking bars containing Radioactive capsule (s) are to be reworked by Tooling
3 Department personnel only.

3 Bucking bare shipped from EAIR - St. Iouis to asy outside or remote facility
shall not contain radioactim material.' such bars shall be identified by the

ayahol 0.U., signifying "outside use" plainly etched on the har as near as is
practicable to the tool suaber. If such bars are brought back to MCAIR - St. Louis*

i for use, they must be reacti n ted by normal procedure, at which tian the 0.U. shall I

be obliterated.

b. Non redioactive, 0.U. Ducking bars any be used in Experimental Shops at EAIR -
St. Louis'provided that they are obtained from the Tool Crib Department in the same '

' anaaer af the other 0.U. bars and are identified in the some umaner. These bars
shall be stored in a locked esbinet under Experimental Department Control and shall
not be the responsibility of the Tool Crib Department. These bars shall be out of
the scope of the l@<P unless and until returned to Tool Crib Department custody for
tastallation of radioactive capsules and re-identificatice,

i
!

.*

y , n., q p . , . - . - , .--- ,.
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INDUSTRIAL ENGINEERING DEPARTMENT MANUFACTURING METHODS PROCEDU'E

: . PROCEDURE NUWBER 50.01 OATE 135UE0

PAGE
2 0F 5 ,DATE REVISED

~

'F. REOULATIO" 3: 1 5 It is permissable to have Buckins Bars containing Radioactive Capsules in Too1 Boxes,-,

NEW Drawers, Cabinets, etc. to meet departmental requirements.
~

m 6. Department 256, Materials taboratories, is responsible for keeping Master Reco M
i - on the total quantity of CS137 at K: AIR.

NEW 7 Department 866, Tool Inspection, is responsible for keeping the record of number*
,

j of capsules used.
i

'

REW 8. Department 126, Tool Cribs Supervision, are responsible for providing Tooling
Inspection with a list of Mcking Bars that are scrapped. .

.

O. .. RESPONSIBILITY AND MANDLING: "

t

i TOOL CRIBS 1. All Bucking Bars containing Radioactive Capsule (s) are to be stored, handled and
dispensed by Department 126 per S.P. No. 9 0595

! PRODUCTION, 2. hintain a constant surveillance to see that all altered or mutilated bucking bars

- (RIALITY (REV) are returned to the Tool Crib for processing to be reworked or scrapped. Assure
AS8URANCE h t all Mcking Bars in use are in compliance as. outlined in Paragraph F.1. .

,

3 Notify a Liaison Planner when it is necessary to have a bucking bar altered or
reworked to satisfy a salvage, repair, or production requirement. ,

- I
l

; s. heking bars reworked to satisfy a salvage or repair requirement shall be
returned to the Tool Crib for disposition as soon as the immediate job

, ,

,

is finished. j

!

! 4. loose radioactive capsules or bucking bars with aissing espoules shall be delivered

', immediately to the Tool Crib. Assistant Forenan shall notify Safety and Medical,

Department, and the associated Inspection Department or Tooling Inspection so that
'

an immediate search can be unde if capsules are missing.

(IUALITT 5 Upon notification by Production supervisory personnel, per Paragssph 0.k, conduct
A38:mANCE a search for the missing capsule using a scintillation survey meter. Every effort

; shall be exerted to find the missing radioactive material. The TOOL REJECTION
TA0 shall note the fact that the radioactive capsule was, or was not, found.

4

* 6. Originate a TOOL REJECTION TAG for all bucking bars that are not acceptable.
1 . . .

; 7. Forward bucking bars to be scrapped to Tool Crib for disposition in
socordance with Paragraph 0 28.,

LIAISON 8. Upon notification by Production Supervisory personnel that a bucking bar requires
,

_FIANNING alteration or rework to satisfy a salvage, repair or production requirement, the
Perishable Tools Group Liaison F1armar shall determine if a standad available bua. king.

har can do the job. If not, notify Tooling personnel to rework that particular
* bucking har conforming to T.P.I.M. 30.151. .

,

s. Liaison Planner shall enke disposition of all reworked bucking bare returned
to Tool Cribs per Paragraph 0.3.a.

9 For bucking bare reworked to satisfy a production requirement, the Liaison Planner
shall issue a PERISEABIE TOOL GtDER to have a similar tool designed and a sufficient
number fabricated for the required application. The reworked bucking bar shall be
re-identified with an SPT number and called out on the affected PRODUCTION WORK
GIDER or ASSBtBLY ORDER. The Tool Crib to which the bar is assigned shall be

, , , ~

actified of the revision in the tool description.

TOS. 10. ' Establish sise, quantity, and location of holes for Radioactive espoules on all
MItB heking Bar Drawings per the following basic seguirements:,

a. The holes foa all Radioactive capsules in bucking bars, are to be in non-bucking
surfmees and located so that the structuati integrity of the har is not impaired.

EBV b. - h dioactive capsules are to be located in a bueking har in such a manner that no
matter what position the heking Bar any be placed in relation to a scintillatico
ecuster peobe, there must always be at least one (1) capsule that has less thaa

- 1-1/2 iaches of metal shielding it from the probe.
-

. 38575.
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MCDONNE:LL,

'r

MANUFACTURING METHODS PROCEDURE INDUSTRIAL ENGINEERING DEFARTMENT.

DATE ISSUED PROCEDURE NUMBER 50.0L
,

DATE REVISED PAGE 3 0F 5

D. RESPONSIBILITI AMD HANDLING: (CONTINUED) .

TOOL DESIGN c. When the shape or site of a bar prohibits coerpliance with Paragraph 0.10.s, steel
(Continued) cylinder (s), in cocipliance with Reference T.P.I.M. 30.151 shall be velded to the

bar to provide adequate structural material around espsule. Locate cylinder (s).

to bar in a location that will not interfere with usage of the bar.

11. Holes in Bucking Bars and cylinders for installing radioactive capsules shall
conform to the followings

a. Depth of hole for gapsule in bucking bars and cylinders shall be .060 inch
minimam greater than capsule length specified in MANUFACIURING PROCUREMENF
SPECIFICATIONS NO. 5 to allow for velding.

b. Diameter of hole for capsule in buckink bars and cylinders aball be .009 inch
greater than capsule diameter specified in M W FACTURING PROCUREMENT
SPECIFICATIONS NO. 5 to allow for variation in capsule diameter.

12. Capsules aball be sealed in the bar by AMC or HELI-ARC Welding, using EUTECTIC LOW
TEMP. VELDING ALIMS - #680 - Size 3/32 - D.C. red, or equivalent. (Build-up
of Weld above surface of bucking bar should be sufficient so that a smooth surface
remains after excess veld is ground *off).

13 The radiation symbol shall be steel stamped on the veld surface.

TOOL SHOP lb. Ikke or rework bucking bars according to Liaison Planner's instructions, Tool
; FERSONNEL Design information, or PERISHABLE TOOL ORDER.

15 Drill holes for Bucking Bars and cylinders as Specified by Tool Design.

a. h ke steel cylinders to Tool Design Specification.

b. Weld cylinders to bar in location desigocted by Tool Design.

c. Route Bucking Bars with planning attached to Tooling Inspection for loading of
Radioactive capsules and welding.

TOOLING (REV) 16. Place 8 Microcurie capsules in holes drilled in bar, inserting porcelain filled end
INSPECTION first. h ke sure capsules bottom out in holes. Enter the bucking bar

identification number and number of capsules used in each bar in the Tool
Inspection Bucking Bar Ing.

E0fE*

|

ALL CALIiUPS Gt TD DRAVINGS, AND ALL OTHER DOCUMENFS, |
. SPECIFYIE 1, 2 AND 4 KICROCURIE CAPSULES ARE EREBY '

BUPERSEDED PER THIS >HP REVISIGI TO SPECIFY 8
MICR0 CURIE CAPSULES POR ALL FtTNRE IIADING or

, BJCKING BARS

TOOL SIOP 17 Seal capsules in bar immediately with are veld per Paragraph 0.12.
PERSOletEL

NorE

OPERATI0lfS OUTLINED IN PARAGRAPH 0.16, AND 0.17,
SEALL M PEPORMD AS A C0tfrIEUCUS OPRATICK.

18. Orind off excess veld metal on bucking har ' surface.

19. Steel stamp the weld with the radiation symbol.

30. Route bucking bar to Tooling Inspection.

TOOLIED 21. Conduct hesive inspection of br:cking bars in the shielded monitoring cha=har
III5PECTION as they are processed..

22. Check bucking har with scintillation survey meter for acceptable radiation level to
satisfy the following requirements:*
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O. RESPONSIBILITY AND HANDLING: (CottfIWED)
*

*

With the probe 30 inches from the tar and the bar positioned so that theREV. a.
largest amount of steel vill shield the probe from the espsule(s), the average
reading shall be .5 unit abow the background radiation level on the X 10 scale,

i
' of the instrument. -e

i
.

REV b. With the probe 12 inches from the center of the capsule and the bar positioned
so that shielding is minimo, the average reading shall not exceed 2.4 units

d

above background radiation level on the X 100 scale.
,

'

.
4

-NOTE
- *

. , ,

,
.

TEE NGO'AL BACKGROUND RADIATION IRVEL IS ABOUT .5 UNIT
.

USING THE I 10 SCAIZ

23 Accept or reject har per Quality Assurance Procedures.
.

94. Return accepted bucking bars to Department 126.

25 when a bar fails to aset specification, a TOOL REJECTION TAG shall be coupleted'

'and attached to it.'

.

REV 26. Bars that do not meet specifications, that can be reworked economically to aset
specs, should be reworked and returned to acceptable status.

REY 27 Bars that do not aset specificatione and cannot be reworked economically shall
be tagged accordindy and returned to Tool Crib, Department 126.

4

1

i TOOL CRIB (REY) 26. Store all bucki'ng bars that are to be scrapped until a sufficient quantity
is accumulated to warrant shipment to a Vendor authorized to dispose of

^ sedicactiw material. All Bucking Bars shall be disposed of per AEC
regulations, C.P. No. 6.515, and safety & Medical Department regulations.

- .

Egg ' 29 Forward listing of Bucking Bars scrapped to Tooling Inspection.

Clear EUCKIDO BAR 100 of bare scropped. Report annually the number of'

TOOLING (NEW) 30. microcuries of CS 137 materisl scrapped with ] hacking Bars to Department 256INSFECTION
(ChairmanofIsotopeCoenittee).

EEFARDerf 31. (Chairunn Isotope Committee) edjust records on saount of CS 137 at EAIR.
256 (EBW)

.

TOOL CRIBS, 32. Review inactive bucking bars (T.D.'s', S.P.T.'s, Commerical) ewry twelve (12)
LIAISON (EEW)

aooths and dispose of excess bars o required.
,

FIANNIED

FRCDUCTION, 33. lenintain surveillance of bucking bars used in shop areas. Reject bars that
WIALTff are da-ymd or have missing capsules.*

ASWRANCE
3b. Route rejected bars to Tool Cribs for processing to Tool Inspection ares ,

as required.
,

TOCE.IND 35. Initiate precureams action as required, to purchase and maintain an adequate
; INFBCTIGI supply of CS 137, 6 aierocurie capsules per MANUFACTURING Mt0CURDGrf
~

AND
.

SPECIFICATION NO. 5 The receiving of these capsules at MCAIR, aball be
MkTERIALS secouplished by authorised personnel only.
IADORATGLIES
IIEFAltrMEirf
256 .?

'

. ,

* a

y

'

4

.. -
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RESPCN5IBILITY AND RAf'DLINot (CofffI14UED) ..

TOOLING 36. A supply of capsules, not to exceed 300, shall be maintained in the Tooling
INSPECTION Inspection Department. These capsules shall be stored in AEC approved, locked, ,

- AND shielded Carriers and handled by authoriu S versonsel only. All capsules.
ETERIAIA in excess of those stored in the Tooling Inapection Department aball be
IABCRATORIES stored in the radioactive material, storage vault in Department 256, Ikailding 102.

- DEPART!EFf-
256 37 All shielded Carriers and storage vaults aball be locked at all times,

except when adding or removing capsules. Keys aball be controlled at all,

| , times hy authorised personnel only.
*

.
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License Numbe

w No. SS
Mnesmem11 Souglas eseyerettam
r.o. asu s16
St.14 mis Mia=ammed 63166

.

En enesedness ute appMa=*4= deced Anas 13, 1973 Edeemse h 34 42366 43
as ammmend as Setteuse -

1he ==r ==*4== date Am Stem 4 Se ehmaged to July 31, 1978.a
.

Subitems 5., J., and E. of Items 6., 7., S., med 9. ame enasted.,

antasa S.S. As ====aad to saade

S.G. Not to aumend 300 millieurism per enti

Osadittan 12. As amended to 1 reeds i
12. appireemet assertal shall be need by, or under the af, % L.

Easter, C. J. esif T. C. Liask, F. C. Maca111eese, or E B1 mas.

Ceeditian 17. 3. As addeds;

| 17. D. Imstar dated June 15, 1973.
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