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United States Atomic Energy Commission
washington, D. C. 205u5

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

Geotlemen:

Bucking bars used in the manufacture of aircraft at McDonnell Douglas
Corporation, St. Louis, sre "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 & 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 f the large
nvmbers 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 burdensome that the original

advantage of the tectnique is seriously degraded. Experience gained over

the past fifteen yea-s shows that relaxation of those requirements pertain-
ing to numerical ideatification and to tagging of bucking bars can be
accomplished with n¢ diminution in safety nor any lessening of accountability.

Present regulations require that: 1) each bar containing radiocactive
material be numbered serially and that a permanent record be kept of each
tool, and, 2) that each tagged item display & decal, in magneta and yellow,
bearing the legend:

License No, 2L-2261-3

"Contains Radioactive Material” v\ \’\
It is these two requirements from which we seek relief. P

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 recgll, 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 & 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
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
instesd. Accountability would be accomplished by records showing
the number of tagged bars:

1.1) in stock (unissued in stock room),
1.2) in use,

1.3) awvaiting repair, or

1.4) awaiting disposal by prescribed procedures

a) damaged bars, or
b) style no longer in use,
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::r, personn<)l would be alerted by means of
permanent notices on each of the employee bulletin boards located
in areas where tagged bars are in use, This approach would serve
as & permanent advisory to personnel, one that would be more
meaningful and certainly more durable than the present marginally
durable decals,

Should you wish further claerification of any of the above points, please do
not hesitate to contact me,

Sincerely,

K. <%

Wm, L. Kester, Chairman
Isotope Conmittee
(314) 232-5477




\ . MEMO NO. 112C-T730
07 Dec T2

; We Lo Kester
eC: L. A. Brucker, T. Froeschner, A. F, Hartwip, J. H. Schulz, L. F. Vogler

SUBJECT: Radiocective Bucking Bars

1. The accountability and control of radiocactive bucking bars in the manufacturing
division is a growing protlem under existing procedures.

1.1 Recent Quslity Audits have shown that over 50% of the discrepancies found,
vere missing or illegible 'Contains Radicactivity” decals. The total
quantity of radiosctive bucking bars has nov reeched 33,778. With this
quantity of bars involved, it is clearly impractical to continue the decal
method. An ideal situation would be to eliminate the identification, but
as an alternate, we propose steel stamping each bar with the radiocactivity
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 conesidered sufficient.

1.2 Each bucking bar loaded with radiosctive 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 Tocl Inspection log
1ists the tool identificetion of the bars, serial number, quantity of
capsules placed in each bar and the date. The serial number would only
be useful if it were necessary to find a specific bar and this has never
been required. The tool number on each bar identifying the type would dbe
sufficient for menufacturing division records of accountability. Therefore,
we propose that the requirement for individual serial numbers be eliminated.
The records of the quantity of radioactive capsules procured in conjunction
with the record of capsules used by Tooling Inspection to loed 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 & waiver from the AEC to permit

MCAIR to operate in the proposed manner outlined above.

%é» /.AM&’;’;_‘_..

L. C. Turnage, Section Manager
Enquipment and Process Engineering

Dep}. 112C, Bldg. 01, Sta. 24379
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£ SUMMARY
. PAGE 335 _
PERIODIC MAINTENANCE SPECIAL
STORED INSTALLED STORAGE &
TYPE OF FREQ| REF TYPE OF FREQ| REF HANDLING
MAINTENANCE _ (MO) | DOC | MAINTENANCE (MO) | DOC | REQUIREMENTS

~

At
Zi

Calibrate & PIA test SEDR | Remove and recalibrate| 6 SEIR | Handle in accor=
prior to installas- 320 | every € months or 1 320 |dance with atomic
t.um1 per SEDR 320.J.?‘ , month prior to launch. energy commission
@ v M Y IR T (0 p'd t 11 oe
PIA test. ‘ 6 |SEIR 2‘081“" filters after quo:nu.c:?z.c.
Replace Buaa-N "0 oy | X° ";6::;:“1“ or federal register
after o GPING chapter 1, title 10,
rings. (AMS 3345) with tion just prior moving .
"0" ringe supplied in to pad part 30 contains
"0" ring replacement ¢ radioactive materi-
4 Recharge filters. As SEDR |al. Prior to re-
kit 24 months from date
of manufacture. Req'd 320 |moval from 8/C or
Operstiomal systen | 6 |mmm |Sirege. serdeet
mus gran
STL 2666) or Jim
NOTE . Cross (MAC STL 3278)
ting tempera- The filter charging
ture is 35°F. materisl-ascarite,

sodiun-hyirate as-
bestos compound is
very corrosive and
will bwrn skin,

eyes and clothing.

ANTIDOTE

Eyes - Inmediatly
flush with water or
saturated boric ocid
for 15 min., obtain
imedical attention
{immediately.
Sxin or Clothing =
Imnediately flush
with water for 15

., then wash vith
E:Cw or eitrie

—

NOTE
UNIT TO BE MAINTAINED IN A GOX CLEAN CCiDI-
O, IX 52 T ANY LIQ. OF SOLVEAT
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SYSTEM _ INSTRUMENTATION

MAINTENAN

REPAIR~-
ITEM :IAME ALESS & REMOVAL ABLE AT DESCSIFPTION
PART NUMBER TEM TR : SE REPAIR POSSIBLE

=

C0p Partial
Pregsure
ducer
52-55T15-9 &
52-85715-13

Disable pyrotechnice.

Open crew hatches,

Crew removal.

"Remove left hand ejection
seat,

Turn off primary Op supply.

Disconnect electrical cone-
nector.

Remove transducer.

3 BCYevs, 2-% connNecC=
tions.

Cap off ports on transducer
and Oy supply.

1.0
0.1
0.3
3.3

0.2

0.5

0.5

w N NP

N

728

8t. Louis/Cape replace=
ment of filters & re-
charging of filters per
SEDR 320 calibration
which includes gzero ad-
just pot and gain adjus’
pot located behind en-
graved cover (16 screvs

Filters are behind end
plate with (7) screvs.
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£PCTIC 11 TEST FROCZDURES
2,38  CO, PP, [TTECTCR (52-£3725-9) (52-88715-13)

SFECLIL LOTICZ:

Centact Dr. W. L. Koator at Statioa 3875 for safety

ticas bofors Landling tha firot 52.83715-9 or
5-88115-13 €O, Partial Prossure Detector.

2.38.1 EQUIF.ZNT REQUIRED

tit Ne-snclatura Raf, Poze,

1 €0, Calibretion Uait (52ELL0002-1) 1.2.35

1 Flectronic Voltostor (Ballantims 3ids) 300)  1.2.76

i Balance (Conco X-3620) 1.2.65

1 Stop Wateh (Mdzmcrva dsl 1%0) 1.2,23

| 10,000 o3 Lead Resistor (Daven 1250) 1.2.53

| Ml tirstor (Sizssea 260) 1.2:3

1 Load Reoister (3.3 ¥ 5% mogokm, 1/4 vatt)

2.38,2 ELECTRICAL POWEZR REQUITD
115v, 60 epa.

2.38.3 TEST SPY.UP
nota:

Tost ray bo es=iuetcd 4in on opine-lad type envirom-
ovat execpt stena (b)), (e) ezl (d) vhich require a
elasa Zm- bottor whito roca

(a) Ascartain that all tost cguiz—ont 45 validated por Sectica I,
() Remowe tha twe filtor cartridsss fren tiolr protoctive packing
and voigh thon, Cooooro tho wolnt to tho woifhat noted oa—the-

0ide-of-tro> eatllooe by The vender,
(e) Vioually inspoet ths dotcetor undt ond ths two filters ond

O=-rirm feor obvicwd [yoical 4=,
(o L { om).
o v=d¢ 29 a 52 =dero ipedh £imich co el presowre
fittdnss, Al £oting £1624s~ vocd do tio tcoting of
this part ctall Love am cgual or cujoricr finddd,

WAC 20w LREY ) Aus )
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(d)

(e)
. (2)

(&)

(8)

Remove the filter chamber cover place. Iansert tae filter
cartridres in their recpective chanbers, making sure ot the
O-rings are in place. Place the orifice pieces in piace with
O-rings against the filters. Replace the filter chaaber cover
plate and tighten all retaining screws. (Tighten t0 8 4n. 1b.)
If any bincing of a cover plete screw is detected, reuove toe
screw and greasc the ihrecd with G, E. G300 silicone lubricans,
_ then retighten it to & inch pounds. : | .
Weigh and record the weight of the entire detector unit.
Connect the detector unit to the test unit. Adjust the power
supply to furnich 24,00 VIC for the -9 unit ané +24.00 and
-2%.00 VIC for the -13 unit. Turn the vacuum pump on. Pliace
the 3.3 megohm resistor across the voltage output of thc de-
tector.
Close valves 4, 5, and 6. Open valve 7. Adjust valves & and 9
to cbtain readings of 26k mm on the absolute pressurc gauge and
L to 6 inches of water on the differential prossure gnuge.
Adjust valves 2 end 5 to obtain rcadings of 5 psig on the Op
pressure gawge ond 16.00 on the Op rotamcier. Adjust valve
7 to obtain a reading of 7.35 on the cuipul rotameter.

Readjust as nccessary to maintain these rcadings:

02 prescure gauge S psig

62 rotameter 16.00

Absolute pressure gauge 264 ==

Diff. Pressure gauge 4 wo & in. 20
Output rotaucter 7.3%

MAC 120 (REV ) AUG 81
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2.38.3

7287 SET-UP (Con't)
(n)

Use the 4igital voltmeter 10 measure the dotector output
veoltage.
Note:

Maintain all set-up readings for
10 minutes bolore rocording the
output readings

(1) Close valves 2 and 5. Adjust valves 1 and & to obtain the

previous abscluie pressure, differentisl pressurc and outzut : :

rotameter readings. Adjust valves 7, 8, and 9 if seccssary O

paintain these readings:
Absolute prescure gouge 26k oo

Diff. prescure gauge 4 to 6 in. Hy0

Cutput rotameter 7.35

Measure the detecior ouiput voltage.

(4) The reading obtained in step (1) showld be 0.00 # .30 Vit.
The reading obtained in step (1) should be 5.00 x .50 e AR
If they are, go to paragraph 2,38.4. If they aren’t, poriora
the Cair and Zero set procedure on pages 2.38.9 and 2-33.10,

CALIBRATION

(a) (20 mm) Repeat paragraph 2.38.3 (i) and record the digital
voltmeter and microammeter readin(s &w the full scale cali-
bration reference point.

(b) (20 mm) Maintain the above iest sct-up for a period of 30
minutes and record the maximum and minimuc voltages and cur-

rents occurring at the detector outputs. Close valves 1 and &,

MAC 231U LAREV ) AUG 81D
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1
2.38.4 CALIBRATION (Con't)

(¢) (0 mm) Repeat the sev-up of poragraph 2.38.3 (h) ena record
the digital volmeter and microgmmeter readings.

(&) (5 mm) Using valves 3 and 6 to control the flow of COz imto, the
syltan as vell s the previously used valves 2, 5, 7, g, and 9,

obtain the following set-up:

e i . o B e s A e R O S S A

02 pressure gouge 5 paig
COp pressure gauge 5 poig
02 rotameter 16.00 '
I €0, rotameter ' 5.63 E
Absolute pressure gauge 264 = '
Diff. pressurc gauge L to 6 in. EZ0 i
Output rotameter 7.35 i

1 Read and record the detector outlputs. ' :
(e) (10 mm) Meintain all of the above set-up readings exceps the E
COp rotameter reading. Adjust to obtain a 002 rotameter read- }
ing of 7.61. Read and Rccord the detector outpuis. ’
(£) (15 mm) Repeat the previous step with the following excepiion: :
Obtain & COp rotameier rcading of 9.30. '
(g) Increase the COp flow rate to'read 10.00 on the COp rotemeter
for a period of two minutes. Decrecase the {low rate to ajain
reod 9.30 on the COp rotameter. Using the same set-up values i

used in steps (£), (e), (&), (e¢) and (a) to obtain 15, 10, 3,

0 and 20 mx again read and record ithe detector ocutputs. ]

MAC 231y (REV 1 AVG 61)
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2.38.5

2.38.6

2,38.7

2.38.8

RESPONSE TIME

() Again use the set-up of paregraph 2.83.3 (1) to cbtain the
20 mm partia) pressure condition. Record the detector
voltage output.

(b) Disconnect the pressure input at the detector allowing the
detec“or to measure the CO, partial pressure of ambient air.
Record the detector woltage output.

(¢) Again connect the pressure input to obtain the 20 mm condition
of step (a). 30 seconds after the connecticn is made record K
the detector voltage output.

OUTPUT IMPEDANCE

(a) With the detector set up to measure 20 mm of CO, partial
pressure, remove the 3.3 megohm load and record the detector
output voltage.

(b) Lloed 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.

OUTPUT NOISE

Place the electronic voltmeter across the detector voltage out-

put and measure the RMS amplitude of the noise present.

TEMPERATURE CYCLE

Repeat steps (8), (c), (d), (e), and (£) of the 2.38.4 calibration

vith the detector unit in an environment of +350F. and egain in an

environment of +200°F.

fhocte:

MAC 231V (REV | AUG &1
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2.38.9 SHORTS

Verify that the spare pins A and 3 are open with respect to &l
other pins. Use the R X 10,000 scale of the Multineter.
Note:
If any anodizing has been rcmoved from

input or output pressure fitiings, brush
alodine the affected arca per P.S. 13204,

MAC 231V (REV ' AUG &)
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GAIN AXD ZERO SET PROCEDURE
Note:
This procedure is required only it
the zero and full scale outputs do not
fall vithin their specified limits,

Remove the electronics campartment cover plate. With pover off, turn the

zero set potentiometer full CCW and tuim the gain set potenticmeter full

CW.

Replace the electronics compartment cover plate., At this ti.m it is
necessary to replace only the four corner screws. Should the slightest
binding of & cover plate screv be detected, do not asttempt to tighten it.
Remove the screvw and grease the thread with G.E. G300 silicone lubricant,
then retighten it to 8 inch pounds.

Use the set up of paragraph 2.38.3 (h) to obtain the "zero output” reading.
Call this voltage output Vo.

Use the set up of paragraph 2.38.3 (1) to obtain the full scale cutput"
reading. 'cm this voltage output V£,

If Vo is less than O VDC or greater than +3.0 VDC proper aijustment cannot

be obtained. AV = Vf - Vo must be less than 5 VDC for proper adjustment 1o

be obtained.

If Vo and AV are acceptable values, calculate the gain "G" with the
following equation:

o~ fr
Refer to Fig. 3 and locate this "G" valve on the vertical axis at the
point it intersects the plot. locate the number of turms from full CW

this peint corresponds to.

MAC 2310 (REV Y AUGA 8T
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CAIN AND ZERO SEZT PROCEZIURE (Con't)
7. As the goin set potentiomcter was in its full CW position waen Vo was
obtained, the gain veluc used in this calculation 18 1.0. Refer to Fig. 4 E
%0 find the output zero shift per shaft rotation corresponding to thls |
gain value. At a gain of 1.0 the zero shift (vs) is 0.3. Determine tie
clockvise turns to be made on the zero set potentiometer with the
following equaticn,
ens = g% + 1.5
8. With pover off and with valves Vk, V5 and v6 turned off, again remove thd
] electronics compartment cover plate to adjust the goin set and zerc set
potentiometeri.
9. Adjust the potentiometers as determined in steps 6 and 7.
10. Replace the cover plaie and again obtain the zero and Nl scale cutputs
as accamplished in steps 3 and &,
' 11. Make additional potentiometer djustmentis as rnecescary through repeated
testing and use of the above procedure o obtain & "zero output" of
0.00 + .10 VIC and & "full scale output" of 5.00 + .10 VDC,.. Note that
the gain value used to determine the zero set adjustment is the valuc
calcuwlated in the previous test.

12, After completion of adjustments, replace all cover plate screws observirn;

the precautions stated in step 2.

MAC 2310 (REV L AUA 81
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3.

vhen cap is seated.

single grain layer of blue indicating Drierite.

Remove filter cop. Remove felt pod and retain, Discard contents of
filter, retaining pad at bottcm of cartridge.
Remove O rings fraam cartridge cop., Clean cartridge end cap with running
vater, scrubbing inside of cartridge with test tube brush and scouring
povder ("Ajax"). Clean ~artricge vith alkaline cleaning solutica
(Turco Avistion) and dionizod water. Dry with nitrogen streanm at 5 psi.
DO KOT USE TRICELORETYLERE IEGREASING! Clean O rings by wiping vith
1irt free tissus sooked in ethyl alcohol. Brush felt pad with a clean
tooth brush; 1f felt i1s etained or cannot be clcaned, replace.
Plece one felt ped at bottca of COp sbsorbing cartridge. Fill 3/4 inch
of brovn Ascarite., Top lightly to level. Fill one grain layer of blue
indicating Drierite. Fill rerainder of cartridge with vhite Drierite.
Replace cartridge cep O-rings. Flace folt pad on top of cartridge end
place cap over top of cartridg: and tap certridge, pushing cap down. If
filter material is not firmly packed whon cartridge cap 1s scated, rczove
cartridge cap and add Driorite uatil filter matorial 1s firmly packed

P11l neutral cartridge as in 3. Use no Ascarite; beginm f£illing vith

CARTRIDGE FILLING FROCEIURE

Ceution:

Ascarite CO, Absorber is corrosive end polsonous and will
burn skin, eyes and clothing. .

Antidote;

(a) In the event of coantact with skin or clothing, immediately
flush the affectod arca with plenty of water for at least
fifteen (15) minutes ond then vash with vinegar or citrus
fruit Juices.

(b) 1In event the eyes are affected, flush with plenty of water or
& saturated Boric Acid solution for at least fifteean (15)
minutes and got irmodiate madical attentionm,

e mea
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MCDORRIELS

DATE P July 196 8T, LOVIS, MISSOURI PAGE 3'38'1 ?C.{\' ‘.5
AEVISED PART I REPOAT SEDR PIh 320
REVISED oL I mooer 223 P
TEST DATA SHEET Shect 1 of L
Neme; COo P, P, Detector MAC P/N _ 52-88715-9, -13
VENDOR P/N
Mfgd. By: Lion Resesrch Corp. MAC 8/N
INSTRUCTIONS: This Test Dota Sheet is to be used in conjunction with SEIR PIA

. 320 which gives the detailed test procedure. As the test is accoumplished,
results or ouservations will be entered on this sheet in the space proviced.
Upon campletion, Test Data Sheet(s) will be forwarded to Project Gemini Inspec-
tion,, Dept. 867, Bldg. 1, & copy will be kept with the component being tested,
a copy vwill be forvarded to Dept. 289 calibration group and & copy will be re-
tained in the PIA area files. .

Was Specified Test Equipment Used? YES NO
If No, specify equipment used
Test Equipment Validated Ambient Temp. <
2,368.3 (b) Cartridge Weight Vendor Wt., MAC Wt.
| Standard Filter 8 ¢! Vepdor Wt, «+ ..005 x
COp Filter 8 g| (Vendor Wt.) Max.
2.38.3 (¢) Visual Inspection No Defects
2.38.3 (e) Detector Weight gl1133 to 1225 gram
2.38.3 () ©mm COp P.P. ___VDC|-.50 to +.50 VIC
2,38.3 (1) 20 ma CO, P.P. . VDC| k.50 to 5.50 VIC
2,38.4 Calibration |
Seq. Cop P.P. VIC Microamp
No. Input Output Output
(a) 1 20 mm k.50 to 5.50 VIC
90 to 110 microazp.

WAC 22 0m UMKV & Bun Al
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MCDONRNEL.

DATE 11 Juy 17 $T. LOUIS, MISSOUR) PAGE 3-38.2 Pl 2%
ALVISED PART I agrony SEDR_PIA 320
neviseo VoL I1 uooe. 233 P
P/N _ 52.88715-9, -13 8/N Sheet 2 of & "’
Fara, Test Record wizmite
2,38.4 Calibration (Con't.)
Eeq. " €0, PP VIC ¥_.croamp
Ko, : Input Output Qutput
. () 2(Max.) 20 mm 3,50 to 5.50 Vi
90 to 110 microamp
3(Min.) 20 mm 4.50 to 5.50 VIC
90 to 110 microaxp
(¢) & 0 mn -.50 to +.50 VIC
-10 to +10 microazp
(a) 5 5 ma 75 to 1.75 VEC
5 to 35 microazp
(a) 6 10 m 2.00 to 3.00 VX
Lo to &0 microanp
(£) 7 15 mm 3.25 to 4.25 VIC
€5 to 85 microaxp
(g) 8 15 om 3.25 to 4.25 VIC
65 to 85 microosp
9 20 m 2.00 to 3.00 VIC
Lo to 60 micrcamp
10 5 mm 75 to 1.75 VIC
15 to 35 microamp
b 8 O mm .50 to +.50 VIC
=10 to +10 microamp
12 20 m 4,50 to 5.50 VIC
90 to 110 microamp
2.38.5 Response Time
(a) 20 mm V(ia) = vDC
(b) Ambient Adr v(b) = VDC
(¢) 20 zm at 30 sec. VIC 2/3 [V(a) . v(b):‘ -

v(b) Min.

MAC PRIW IREV b ANe 8
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NMCDOIINIEL"

_ 8Y. LOUIS, MISSOUR)

PAGE ot

aeront SEDR_PIA 3

REVISED PART I
REVISED VoL I MODEL 133 P
P/N 52-88715-9, -13 8/N Sheet 3 of &
Para, Test Record Lﬁzits
Beq. Co, P.P vIc Microanp
Ko. Input Qutput Qutput
2,38.6 Output Impedance
" (=) Fo load vie)w ____VIC
(b) 10K load voc | V(e i,
2.38.7 OQutput Noise MV RMS| 15 Wv Max.
2,38.8 Temperature Cycle
+35°F. 13 20m 4.50 to 5.50 VIC
. 90 to 110 microazy
b 0 m «.50 t0 +.50 V2
-10 to +10 microazp
15 S mm .75 to 1.75 VIC
15 to 35 microaxzp
16 10 mn 2,00 to 3.00 VIC
Lo to 60 microazp
17 15 ma 3.25 to 4,25 VIC
65 to 85 microaxp
+200°7. 18 20m 4,50 to 5.50 VDC
90 to 110 microaxp
19 0 :m «.50 to +.50 VIC
«10 to +10 microwzp
20 5 ma JT5 0 1.75 VIK
15 to 35 microamp
2l 10 mm 2.00 to 3.00 VIX
L0 to 60 microaxp
22 15 mmn 3,25 to 4.25 VIC
65 to 85 microaxp

MAC 239V (MEY | AUG o)
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MICDORINEL".

i pCu 1
OAYE 1l July 196 : $7. LOUIS, MISSOURI PAGE 1‘38"' -
AEVISED PART I ACPORT _oiiDR PIn 225
ALVISFD VOL II MOOEL :‘33 ?
P/K _ 52-88715-9, -13 8/N Sneet b of &
Para. Test Rezord Limits
2.38.9 Bhorts
Pins A and B are open vith respect N pointer
 to all other pins? YES NO deflection permitied

Comments ;

Accept Reject

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

MRR

Test Periormed By “Date ~Quality Ass
Approvel

urance

MAC %AW IRE N ANA A

R
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{4, i
b

1.! The Iootopo Committee nﬂm the request and deterwines:

{(s) The need for the type of isotope ordered;

(b) If such isotopes are available et this facility or vhether an alternate
type already on hand may be substituted;

(¢) Whether the personnel who are to handle the isotopes are adequately
trained to handles radiosctive material; and

(d) 'hether adequate facilities for handling and etorege of the isotopes

."‘ are avallable,

1.3 ‘When a1 mum-m are setisfied the Chairman of m tumo comcn
completes & Purchase lbquut, MAG 263, . &

> -
o o W EAD L

1.& upmrmmmumaoumm ﬂnchnunnof o Isotope
Committee sxecutes the AXC application for 3,product Msterial Iicense {AE0 Form 313)
wm«mmeoMmmwmnwum

' LA &mw of the T Material Licsnse, brltwdﬁ\oﬂ.uuon
) QIM the Chaimmen of Iso
' aoowafﬁomomtngmwﬁu

P ‘ %

{570 8 v.‘ '| & oy
R R - § u‘w .
) i ng. Ly

b 2.0 mdspa.rbunh MMMWIWMowomm
every xupoct with sm ?ncuoo Imt.ruotiom uﬂ-nch ot.bor -mt.y measures s may
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awwm by the Isotope ca-ntuo;
the intended recipient has utho

¥ ’ _ ¢ for possession or such isotopesy and : RN,
{e) fmam the AEC of daat.nntion, ta'po of uotqn, un,mm tor
Al -, 8, . £ 4 .
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£75 & PREEE T CAUTION :
Radiosctive Material
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R .ﬁ
S "o establish the Health Physics regulations and detailed procedures for receiving,
Lt mmm, inspecting, issuing, and storing of radiosctive sources,

b m COMPONENTS AFTECTED ‘
_Au departments handling radicactive sources,
DEFINITIONS

Material - any radiocactive material (except specisl nuclear msterial)
nwmmummtmmmuwm-

mm or mnwg special nuclear material. '

Oout-dmtod&urul w-torldmormvhichmunlooumun
1mam.

Critical Conf%e%tion ~ any placement cf special nuclear material which could
result in & slon procees,

Monitored - performed under Heallh Physice surveillance,

Overexposure - any personnel exposure to radiation in excess of established
exposures including:

(ag whole body ~ 100 mrem per 7 consecutive days
(b) extremities - 500 mrem per 7 consecutive days.

Radiocactive Materials - any material that emite radiation spontansously.

Source Material - any materisl except specisl ruclear material which contains by
weipht ~ue twentieth of one percent (0,05%) or more of (1) mni\-, (2) thorium,
or (3) any combination thereof.

Source - any radioactive material used or designed to be used primarily as & source
of rediation except special muclear materisl or low level radioactive alloys.

Nuclear Material - (1) plutonium, uwranium 233, uwrenium enriched in the
1sotope or The isotope 235, and any other material which the Atomic Energy Commission
determines to be epecial nuclear material, but does not include source materialj or
(2) any um‘;l artificially enriched by any of the Iongotu but doss not include
source material,

RESPONSIBILITY

1. Tt shall be the responsibility of line eupervision to enforce the estsblished
Health Phyeice procedures,

2. It shall be “he responsibility of Health Figyreics to: .. -
(s) Advise line supervision in the handling of radioactive sources,

13463
13463



it o Mtor operations involving radioactive sources. :

. A%urctu veto power over operations which involve sources and which

.. do not adhere to Safe Practice Instructions,.

ain detalled records on lcoatipn, 1nspoction, m, otc. for all
ve sources, -

. 'I'hil prooodlu'u applies to all mdioactin souroes roguwdhu of tho form in vhieh
= thv m pooind, 1.0. ’ whether capsulated, in -oluu.on, pova.r, dl.lu, ete,
’ : R | B‘MV !A‘t‘ .ﬁ" v e 3 v : & .'.Jﬁﬁ" \"

r"r 2.

b 1.6 mnammnummnlummmmpworumm
wvith Radioisotopes, Procurement,

RECEIVING AND STORAGE

2.0 Upon receipt and identification of the shipment as Radioactive Isotopes, the
Receiving Department holds the shipment unopened in & secured ares and immediately
rotifies the Source Custodian and the group or person t¢ whom the shipment is to be
delivered,

2.1 The Source Custodian:

(a) 1s responsible for having Health Phyaics monitor delivery of the ship-
ment to the opening and inspection point,

(b) Witnesses the initial material inspection and ensures that all necessary
health precsutions are observed,

‘s) Upon campletion of delivery to final plant destination, sends a report
to Receiving,

NEW SOURCE INSPECTION

3.0 Health Pbyuco or Isotope Laboratory personnel will remove sources from
shipping containers under monitored conditions in the Isotope Lsboratory,

3.1 Health P les will survey the primary source container, If loose contemin-
ation is detected, wurk will cease until the contmminant is idemtified,

(c) If ... contamdinant is found to be r than the radioisotope of the
source, the source shall not be is ormdmuuhubun
coq:louly decontaminated and & nogative contaminstion swrvey obtained.

(b) If the contaminant i tomdtohommnmuaboponfthoooum,
it will be assumed the primary source is lsaking mtﬁounomm.o.
The primary source container will be decontaminated a negative
contamination survey iz obtained and will then be stored for several
days, An additional survey will be made to determine whether the source
should be issued or returned to the seller, If the wource is useble,
it shall bs inspected frequently to inswe thnt its uss has not caused
additional leakage. .

L f
L
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"4 4,0 Heslth Physics shall log the source and camplete & master file card con-

" talning the following data after the source inspection is finished:

o R W {e) 1estope -

; half life

originel activity calibration A
present activity, calibration, date {eks,
Aistance from source to give 7.5 mrem/hr (measured)
purchase order number ! b ) i e
form of isotope (liquid, powder, disc, ete,) . =~ ~ i
person responsible for the radioisotope 7 ‘ A .ﬂ’fj. EAVAY,
date issusd < IR MRe: v, S -
location used

location stored

-} date inspected

in date next inspection dus

o) remarks

SOURCE CUSTODIAN RESPONSIBILITY

§,0 The Source Custodian will restrict source use to authorized personnsl, A
signed statement from the concerned supervisor o the Health Physics Administretor will
establish suthoriszstion, FEach person will complete his authorisation by reading and
signing & copy of this EPI on file with the Source Custodian,

5.1 Before source use, the user will sign the master file card for the source,
piving him non-transferable responsibility for the identificstion, storage, safe use,
ete, of the source., Lending of sources is restricted as follows: borrower must be
authorized to use borrowed source, responsibility for source remains with the lender.

5,2 The user will report immedistely to Health Physics any personnel over-
exposure or likely overexposure, or any loss of, rupture of, or damage to a source,

5.3 The Source Custodian will issue & monthly report to the Isotope Council
showing: )
(a) Type and curie quantity of radiocactive isotopes (correcter for decay) on
(b) m»‘.m ourie quantity of i-adiowun isotopes on order, '.
(c¢) Current location of materiel, - ;
ROUTINE INSPECTION OF SOURCES ‘

6.0 Routine inspection of all sources shall be performed by Health Physics, If
possible, the user shall bring the source to the Isotope Laboratory for inspection,
Sources that cannot be readily transported may be inspected by Health Physics in their

normal location, "%

—~
e o o~

N
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‘sources containing beta and/or gamma emitting radioisotopes shall be

e x?m months, or more frequently if deemed necessary. \

" A1 sources containing alpha emitting isotopes shall be inspected every
; s or more frequently if deemed necessary. -

6.3 ‘Health Physios wil) physically inventory sources each month and will report
results to the Isotope Council, |

-I
A
o5 » v

4 'f..c-; R 4 ‘ f
WeEr o 0 ﬁma (containing ty-product material, special muclear material or source
-«rz-l) authorised by an AEC license will be used, etored and otherwise handled in

strict aocordance with the provisions of the license.

7.1 Except as suthorized by the AEC or the Department of Defense, no sources
containing special nuclsar material will be used, estored, or otherwise handled in such

& manner that & critical configuration could be achieved.

7.2 Except as authorized by the AEC or the Department of Defense, no sources con-
taining special nuclear or source material shall be exposed to neutron rediation,

g o

7.3 Users will idemtify sources with signs, tage or other identifying media as
specified by Health Physice to inform personnel of the presence of a source and of
necessary data concerning the source,

7.t Identification information will include the source identification number,
isotope, gamma dose rate at 27, 7.5 mrem / hr distance.

7.5 Users will promptly identify the immediate area of all sources and will
rope off all areas in which the dose rate exceeds 7.5 mrem/hr,

7.6 Radiation eigns or tags will be removed from sources only as directed by
| Health Physics,

7.7 Users will notify Health Physice when any task or sourco movement might
result in a personnel exposure rate greater than 7.5 mrem/hr,

7.8 The Source Custodian will be motified before any source is removed from the
Isotor~ Laboratory. Hes :h Phymics w. 1l mon tor such movement.

7.9 When a source is not actuslly in use, it will be properly etored, In no event
will & source be left in any exposed location at any time when the responsible user or
his properly authorized alternate is not in attendance,

7.10 The Source Custodian and the Chairman of the Isotope Committee will be notified
tmmediately of loss of radioactive materials, damage to containers or suspected over-

exposure to personnel,

13463



115 u socured against unauthorized removal;
4t 1s properly identified;
1tucoﬁnc1.oudntoprnontwautmbein¢mlmo\dm;cpond;
 the spread of contamination from the source is unlikelys
& critical configuration is unlikely; :
source and special nuclear material 1s not exposed to neutron radiation;
Health Ruuo- approval has been obtained, ,

Permanent ltonp vaults are available in the Isotope hbontm, Bnﬂ.d:ht 102,

7.12 After task completion, usere will return sources to the Ioabop‘ Laboratory ‘or
storage. The Source Custodian will remove the user's name from the master file card,

© 13483
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 PURPCSE

To dafine the duties of the Isotope Commlittee,

1.0 In acocordance with regulations of the Atomic Energy Commission an Isctope
Comrttee shall be formed, ., B g el

1.1 The Isotope Committee will be composed of & group of pareons appointed from

the following deaprtments: .

1,2 The

(a)
(b)

Research : i
Safety and Medical s e e Vet A ‘ .I.; :
Recelving and Shipping Inspection PR s G
Process Control Laboratory L by T8 ey bk
Fluid Mechanice Laboratory : A
Manufaction Methods

chairman of the Isotope Committee shall:

Prepare such reportes as may be required by the Atomic Energy Comdssion,
Insure that all records required by the Atomic Energy Commission are

maintained,

1.3 The responsibilities of the Isotope Committee shall be to:

(a)

Review and approve in advance of purchase all requests for radioisotopes,
{rradistions, source material (except thorium containing alloys) and
epecial nuclear meterial,

Periodically review records accounting for radiocactive materials.
Coordinate corrective action taken whenever violations of safety regu-
lations occur and recommend steps to improve the program.

Insure that Form AEC 313, "Application for Byproduct Material License",
s executed oo behalf of McDonaell Adrecraft Corporsticn.



. PRocENRE e
" Dechiigs of the nature of work with redioactive material it is often dmpossible to
-~ completely eliminate personnel exposures kence lovels of exposure to radistion have
been established, Thess levels are the smount of radiation which may be received by
an individual within a specified period of time with the evpectation of no harmful

results, They are called "maximum pewrissible levels" or MFL,
RADIOLOCICAL TERMINOLOGY

1.0 DOSE: That rasintior delivered to u specified area or volume, or to the while
body. The dose way be vyccified in air, on the skin, or at sume depth beneath the
surface, No statemsnt of “ows 15 complete without epecification of lecution,

1.1 ABSORBED DOSE: The absorbed dose of eny loalsing radiztion is the amount of
aneriy imparted to mabfe: =y ionlzing particles per unit mass of ‘{rradiated muterial
at the place of interwst, It is vxpressed in "rads",

1,2 RAD: "he rad is the unit of sbeorbed dose, It equals 100 ergs per gram,

1,3 ROENTGEN: The roemtgen is the quantity of x- or gamma radistion such that
the associated corpuscular emlesion per 0,001293 grams cof air produces, in dry air,
ions carrying 1 electrostatic ualt of quentity of electricity of either sign,

1.4 ROFNTGEN EQUIVALENT PHYSICAL (REP): The amount of ionizing radistion which
w11l resul® in the absorption in tissue of 93 ergs per gram,

1.5 ROENTGEJ BQUIVALENT MAl (RRM): That quantity of ionizing radiation which when
absorbed by man produces an eflect equivalent to the absorption by man ol one roentgen
of x- or gamma radiation, The REM is a messurement of damage caused in tissue, One
ABP of 9 type of rudiat n, deliverir an e ivalent amount of energy, o« d create
more REns of damage than would one REP of another type of radiation, as follows:

Gamma or x-rays 1 REP « 1 REM
Beta particles 1 REP = 1 REM
Fast neutrons or protons 1 REP = 10 REM
Slow neutrons 1 REF = 5 REM
Alpha particles 1 REP = 20 REM

L &
'y




S R Al SOURCES F 16 GADIATION (Comtduued)s

e T I T e -

"IN AT ‘ . : A
b quantity btv'u.diow@iu‘gté.“iﬂ giving 3.7 x 1010 am-

.

b3

AATIONS PER SECOND: Tha mumber of muslear evente per minute,
; exdsslon of ensrgy and/or masy from the mucleus, ' -
REET 80 e s A dol

v : t“, , g ~-} oy rﬁ".uvéﬁ
ALE LEVELS OF EXPOSURE: =~ "7 ffests

b i s e

5 oy G B
. v Wi e

e o s i

R N A\‘,‘J Wy B s 7 g
A o S o4
* da i L 1

'.‘""_»\' o e

F AL
v ; i
¥ L S P S

2.0 ORNERAL: In the past the word "tolerance” has sometimes boen ysed to denote
permissible of radiation; howsver, to some people the word "tolsrence" often

. denotes no damage whatsoever, For this reason it has been ested that, "maximum

i} .P'Muibhélwx";bo'wu,puop of the word "tolermnce”. ‘In most itytences maxi-

" smm purissible levele of exposure may be divided Ante ‘three o Leatdond,’ ).

S T 'y K ©"Civilians" are those M’mt’:@ imarily engeg «’ia
radiation or as Work, including persons under 18 years of age, pregnant women,

\

~
N

"

population groups, persons outside the installation, and persons who are not being
momitored by film badges, Civilians shall be 1limited to 1/10th the maximum permissible

level for persons primarily engaged in rediation work,

2,2 "LABORATORY" MPL: "lLaboratory® personnel are those persons who are primarily
engaged in radiation work, including adult persons, working in a controlled ares, who
are being monitored with film badges. The MPL for total body exposure ie 0.1 REM . -
(100 m rem) integrated ower a period of a week, (7 consecutive daye) , acquired in a /
single or accumulated doge. It ls recommended that exposure levels of 0,06 REM
(60 m rem) or less per 2L hour period for & 5 day work week be maintained for routine
operations, MPLe for local erternal radiation (less than whole body) will be given

by Health Physics for aspecific situations.

2.3 "EMERGENCY" MPL: Emergency MPL to radiation should be set at 5,0 rem for
serious emergencies, This MPL would be for such personnel as fire fighters, In
extreme emergencies, such as cases of danger to life, as high as 12,5 rem will be ‘
Pormitted, If the dose actually received in the performance of such emergency work does
not sxceed 25 rem, it shall be assweed that the radiation tolerance status of the person
will not be affected, However, it shall be geuerally desirable to institute compensatory
measures in such cases, eepecially when occupational conditions are such that the possi-

bility of recurrence of over-exposure camnot be excluded,

2.l WEEFLY DOSE FLUCTUATIONS: In cases in which it ies nscessary for & person
to receive 1n one week (7 consecutive days) more than the MPL (300 m rem), the unit of
time may be extended to 13 weeke, provicad that the dose acoumilated during a period
of sny 7 consecutive days does not exceec the appropriate peralesible weekly dose by
more than & factor of three and provided further that the total dose sccumilated durirg
a period of any 13 consecutive weeks does not exceed 10 ‘times the permissible weekly
dose (0,3 rem x 10 = 3,0 rem), In regard to civilian exposures, in which the weekly
rate i one-tenth the maximum permissible level for persons primerily engaged in
rediation work, the total dose accuulated in & year ip saall and provided the weekly dose
does not fluctuste by more than a Tactor of 3, averaging of the weekly dose over a

period 5f one year is pormissible,

e o - -
-
. .

Yo
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 TRANSPORTING ACTIVE NATERIALS
YMMmmatbeukmwthatmlibio\iuW

to radiations from materials that are being trsnsported. No transfer of
redioactive material is to be mde without the authorization of Health Fhysics.

@

" J£ active material 1s to be shipped, vhether from one active ares vithin the

% ‘plant %o another or o destinstions outside the plaat, contact the Health Puysics

representative. He will give inst..ction: as to the proper packaging .n each
instance, meke arrengements for the neceasary survey and make provisions for the

actual transfer.

All assignments of active uaterial are to be from person to person, end
pot from an individual to a location. It is essentiel that the receiver have
an sccurate knowledge of the activities involved and that ke knov the chemical
composition of the material. The outer container should be carefully labelled

to provide this information.

In general, all active material must be shielded sc a® to provide sufficient
attenuation of the particualar type of radiation involved. The package must be
such that there can be no leakage of radicactive material under the conditions
pnormally incident to transportation. Gamm or beta radiation must not exceed
200 mr/br at the surface of the package; for neutrous, the maximum permissible
rediation is 2 mrep/hr. at one meter. Alpha redistion may be expected 'o be
entirely absorbed within the peckage. Solutions must always be transported
in gasketed, tight, secondary containers, with sufficient chemically inert
absorbent material to prevent the escape of any solution should breakage ocour.
Pyrophoric materisl must be placed 'n contaivers that are non-combustidble.

13463



m active solutions muwst be stored in secondary conmnm to prevent

the spread of contamination in case of breakage. Label ell active solutions as

to content, nctivity, date and responsible personnel. Discard wastes immediately
into the proper dispossl contalners.

& Ttems which have been in active areas must be kept out of stockrooms.

"Mh.ﬂdoqﬁmtuhichhucbmmedinhmﬂinsmmw

a8 contaminated until they are proved to be otherwise. Do not release them for
pon-active work nor permit them to be moved rranthcmivc work area without havin

them surveyod.

All transfers of active matericls are to be made from person to person.
Under no circumetance uge the U.8. Maill or the Plant's mail service to ship
active material. Health Faysies must be consulted for all transfers of radio-

active materials and equipment.
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mm tha direditta of 36b muuucu smw
: ,;.» Sd‘ow end Haai.o‘l‘napmnt. ~‘ &

1 g g e P

of the num nmm Section .'m Bet /L

B ':p mm coqpnam with &1l Atoaic Energy qc-d.um nmut.ian

.. relating to protection against radlation,
L8 To pmm;moodunu for urc handling of ndl.ocounmﬂ‘h

5 ; l'o pm!.do tor safe -t.ong. of udimtd.n -tmm

£) 7o maintain personal dosimeter and health reports on a1l pouml
' working with or near radiowctive mmteriais.

(g) To maintain records wn all radiosctive materials.

1.2 The Radiolegical Sefety Officer wills

(&) Supervise the operation of the Health Fhysice section.
(b) Prepare reports of loss or damage of radiocactive sources.
(¢) Prepare reporte of over exposure to personnel,
(d) Advise the Isotore Committes of the sxistence of potemtial radislogical
hagards,
1,3 There will be a Scurce Custodien who shall:

(n; Maintain an inventory of all radiosctive subetancea,
’ (b) Restrict the use of redioactive materials to authorised persons.
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_ In order to detect the presence of loose transferable radi ve material
4 smear 16 nade of the surfece in question. A smear test ‘s made by wiping an area
of approximately 150cx? with a disc of paper or other ¢uivable material, then assaying
the smear or wipe for rodiosctivity The resulte of tie s13ay sare used to evaluate
the hazard to those persons who may e working with the coataminsted equipment or
1mterial,

MAY V2! PRHMISSIRLE LEViLs

2.0 araas which heve a leve! i (eta-gzuwmrg sctivit! below 200 d/m/150m2 and
whteh have & level of alpha wetivity colow 10 ¢/m/15008f are considered clean and
safe for use,

2,1 Areas which have & level of veta-gamma between 200 and 2000 d/m/150em? or
af elpha sctivity between 10 and 107 0,1/150en? pust be ovaluated for possible hazard
depending upon isotope present, work itc be done, ete,

2.2 Areas with beta-gar-s activity g -eater than 2000 d,’ll/lﬁ'»OG2 or alphe activity
greater than 100 d/m/150cam® are consliercd hazardous and will not be used,

_J: 'J..
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"i‘ho ﬁul'ah !'hni.oi mguhuom and procedures for }undlmg ;-adioactive

1, 1.111 .uquul and noud vaste wh:l.c.. mt bo Mmtivo
‘ tv Health Phywice.

1.2 Rallth Physics will determine the activity of waste wvater and 1f it is within
permissible 1imits (10~7 sdcrocuries per milliliter for unidentified isotopes), it will

be allowed to flow into normal waste channels,
1.3 Solid waste shall be divided into combustible and non~combustible solids,

Jelefe 221, Combustible 1iguide wnd solids will be burned under the supervision of Health
Phyeics. The ashes will Le combined with non-combustible sclids,

1.5 Non-combustible solids will be placed in suitably marked containers for storage

RADIOACTIVE WASTE CONTAINERS

2.0 The ewpervisor in each area containing redioactive material is responsible for
seeing that properly marked containers ere available for radioactive uuto.

2.1 The containers should be clearly marked by liittering and radiation signs to
indicate that they contain radicactive material,

2.2 Powders shall be placed in sealsd bags.

2.3 ldquids shall be stored in glass or pm'uc bottles, "n:m’ bottles will be
placed in 8 leakproof metal contalner.

2.k s-pn-m containers should be pmtdod ror ca-bu-tme -nd non-oanbuum
u“m.. d Yo i v‘-x“'"(t .

2.5 Bu:l.th nmioo will survey contd.mr- on mqust ot mpmid.m in the ares.

2.6 nedt.h Physios shell be notified when the boutu.ntr boou-n Ml and shall
,aupma th. tranafer of the meterial to a storage area. j




SAFE PRACTICE INSTRUCTIONS
PRECAUTIONS IN HANDLYNG RADIOACTIVE MATERTALS '

ABSTIACTED FROM ARGONUE NTIOMAL LABORATORY RADIATTON SAFETY GUIDE . -

A. INTRODUCTION /! K g 42
1. Protection from Ex‘erval Radietion. » g g
The best protection againet exterual rediption ie distance. One of
the first things to do when working with radicactive material is to dstermine the
level of activity involved. If it is necesaary to remein near the radicactive mater-
ials erect a barrier, the nature and thickness of which should depend upon the type,
energy and intensity - of the radiation. Before starting construction consult per-
sonnel in tue Rudioisctope Laboratory regarding your choice of shielding materi
Tongs and remote hondling devices are helpful in increasing the distance from the
source, theiy use makes 1t possible to reduce the aount of shlelding necessary.

External rodiation decege is also dependent ujon time. Work with radioactive
meterials should be completed as quickly as possidle. Before beginning an experi-
ment, prepare a cowplete plan of action, etrive for the post efficient operation
and the lowest possible exposure. It is good pre:tice to rehearss a dry run be-
fore procesding with the actual experiment involving radicactive material.

2. Protection from Iuternal Radistion.

Radioactive materials must be kept out of the body to accomplish this,
& not eat, drink, or smwoke in the vicinity of radicective materials. Do not
allov laboratory items such as pipettes, glassware, tubing, ete., to touch the
mouth. Wear proper respirstory equipment whenever there is & poseible inhalation

hazaxd.
Use dry-boxes to keep radicactive dusts to a minimum.

Wash hauds thor-ughly before enting, smoking, or leaving ‘work. Extreme
persooal cleauliness is . necessity. “41ize the available counting facili. .es to
check for contamination. Above all, use common sense, do not let familiarity breed

contempt for the precaution necessary for safety.

Report eny cuts or skin lesions at once to First Aid. If the cuts or
skin lesione occur while working with radiocsctive materiale, have the wounds
surveyed by Health Phyeice personnel then report to First Aid for treatment.
Under no circumstances should such a wound be self-treated, hovever, immediste
action should be teken to remove possible contaminations Wash the wound under
large volumee of water, spreading the edges of the cut to permit flushing action
by running water. All wounds are to be reported to the First Ald as soon as
emergency procedures have been taken. .

It ie emphesized that skin diseases sud cute received away from vork,
as well as those originating in the Laboratory, incrense the probability of
absorption of redicactive materiale. Never work with high levels fﬁg?ty if

you have cuts or sbimsions. DUILD)L T("“ ’\\ TED
S B\
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‘ i ey : lrhwmort to keep wvorking and storage arcas clear, uncluttered,
.. end free of contamination. Use stainless steel trays, uncracked glass plates,
© " andfor otaer impervious materiols to cover surfaces which may beoome contaminated.
Eraft-backed paper or polyethylene sheet way be uaai, but must be discardedy

A y ently to prevent lopse active materials from dusting off of the purface.
g :E,wm wetallic surfaces of equipwcnt with strippable paint, such as .

s

s This will fesilitate decoutamination -procedures..’ .

S
Ao
a W

ey § e

‘;:‘. "(9 " v. ";/*4‘ ‘7-1? ot o) 1 8 . . 4 e A 4 Yo e
S T iy O A L ; Rl A Aty i
*"-,-aiw-r ponsible, vessel. coutal iing sctive solutions shoul( be kept

fo S e LAY
” . $ b v .“:'-ﬁ
Ty setondary noatainers. Chemically inert sbeorbent material may be used as &
filler to prevent the spread of activity in case the prime container breaks.

'b' -n

k., Monitoring and Swveylng.

All laboratories end work areas where radiolsotopes are used axe
monitored routinely by Health Paysics personnel to measure radistion levels and to
dotect and meagure eny coutamination of floors, tebles and other surfaces. Reportse
of surveys are either posted at the wreas involved or sent to the uppropriate
personnel. In addition to the routine gwveys, special susveys are sometimes
necesgnxy. These may be done elther by the leboratory occupent or by Health
Physics personnel. Seek instruction frow liealth Physics as to the proper use
of the survey meters. When mmking surveys, try to establish what isotopes ure
involved. These are generally known from the operetional history of the area,
hovever, there may be cross-contamination {rom redicactive materials used in
nearby areas. If there is any uncertainty, have the isotopes identified by
nssays. If contamination is found, start decontamination promptly. Carefully
inspect shielding for contamination and for possible radiation leeks. Upon
request, Health Puysics will monitor your crea and advige on decontaminat: .n

problems.

5. Preventing Spread of Coutawination.

Contsmination usuelly presents & serious problem. If undetected or
not properly removed, radioactive substances mwey exter the body, be teken home, be
spread to non-active portions of the building, or spoil other precise experiments.
Every effort must be made to detect contamination andl prevent its dispersal. Wear
protective leboratory coats or coveralls in locallons vhere clothing way become
rellioactively contaminated. Io not wear the protective clothing outeide the
vorking ares. . ;

Keatness in the ladboratory is a prime requisite tox; controlling contaminatior
_Clean the work areans frequently and survey them for activity. As & mmtter of
routine, make surveys at the conclusion of vach nruiot experimente bofore reless-

ing the area for other uses. <

All work must be carried out on surfaces that are easily decontaminsted.
Cover the area of operations wvith stainless steel, gless trays, or other iwpervious

mterial. LA

¥
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SAFE PRACTICE INSTRUCTION . -
| EMERGENCY PROCEDURE
A. Bpills ; :

1. Warn other occupants of the room; hold your breath; ~ leave the room.
If you have time, while hold breath, you may minimize the spread
of contamination by Ha%ing mﬁm and epreading absorbent peds on liguids.
Remember, however, your primary responsibility it the safety ot'.vmrul.f and
others. Fossible loss of ma.2rial is .econdary. Mol

2. Close the door and ask someone to prevent entry until a proper hmrd sign
is posted. The rcom may be entered only with the knowvledge of a Health Physics

representative.

3, Wazh and fluah any radicective material from your ekin., lse the
emergency shower if necessary.

L, Have sorecns contact First Aid snd Healt Puysics.

5. Remove cortaminated clothing and place in an active waste container.
6. Check your body for cute and abrasions.

7. Be certain that your supervisor is notified of the incident.

8. Alert perconnel in adjoining areas.

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 approval of Heslth Physics.
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RADIOACTIVE SOURCE - INVENIORY AND IRSFECTION

The fellovimg procedure for iuveatory aad imspection of redioactive
sources will be put into effect. The cooperstiom of all departwents cemcerned

is reguested.

SCAXDULE
de mnmmuuuummummmmmum

Bassrs to be taken at the same time on euch third month.
2. All beta sources to be inventoried between the gixth snd tenth monthly.

Bmears to be taken at the same time each sixth month,

3. All gamma sources to be inventoried between the eleventh and twentieth
monthly. Smears to be taken at the same time each sixth month.

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

and thirtieth monthly. Gmears to be taken at the same time each three moanths.

GENERAL
l. BSources found to be in such physical condition as to preclude

effective use will be marked as such on the inventory sheet and will be
returned to the Radieisotope Leboratory where steps will be taken fer final

dispesition.
£, Bources found to be centaminated to such a degree as to presemt &

health bazard will be recalled to the Radioisotope Laboratory for decontsmination

and/or disposition.
3. Bources romumomworsmmummm-um

they are assigned will be returned te the Radioisotope Laboratory until the

records are amended.

13463



5 o . o : g"‘ *-‘
10 G W s

el A Tkt 4
‘ | &. ALl instences of impreper storege, sishandling, physicel sbuse, ste.,
&mnwh:muumiht report. THis report will be made
m» in M coples with distributien aa folleows:

1 copy - Medical and Bafety (Kealth Paysics)
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Fomu ABC-0744 . U.S. ATOMIC ENERGY COMMISSION Page_ } of__1 Pages

10 GPR %0 % " BYPRODUCT MATERIAL LICEN! -

Supplementary Sheet )
License Number 24=02261-03

Amendment No, 24

MsDennell Douglas Corperatisn
P, 0, Box 516
st. L.d.l. Kiseouri 63166

In sssovdanmce with letter dated Jenuary 3, 1973, License Number 24-02261-03 is
smanded to read:

Cendition 17, is amended to readi

17. Exsep: as specifically provided otherwise by this license, the licemsce shall
posvess and use byproduct materisl deseribed in Items 6, 7, and 8 of this
14cense in sccerdanss with statememts, repressentations, and procederes con-
tained in application dated October 6, 1958, Mareh 21, 1961, and February 8,

1968, and related docwments and amendwments as follows:
A. "Safe Practiecs Procedures” submitted May 22, 1959.
B, Letter dated May 13, 1959,

C. Letter dated January 3‘ 1973,

"

For the U. S. Atomic Energy Commission
Figiral © ~uqs by *
Rovert ¥ Llilkman

N 17 1D by Materials Branch

WDate
REA Drvision of Matrials Licensing




Samt Lows Missour 63166

15 JUN 973
USAEC-256-010

United States Atoxic Enerzy Commission
Washington, D. C. 20545

Attention: Isotopes Branch
Division of Materials Licensing

Subject: Application for Renewal of Byproduct Material License

Encl: (1) Form AEC-313 (2 copies)
(2) Supplemental Sheets to Enclosure (1) (2 copies)
(3) Manufacturing Methods Procedure 50.01 (1 copy)
(k) 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

'ﬁu‘r’é’%ﬂ m*‘”‘

.
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é- Form gpprovad

oo | APPLICATION FOR BYPRODUCT MATERIAL LICENSE Kot b o 30-40017

Sara AEC. 313 ] UNITED STATES ATOMIC ENERGY COMMISSION ‘

INSTRUCTIONS ~ Complete itams | theough 16 if this is an intiol opplication or on application for renewal of o license informatien contoned in
pravious applicotions fled with the Commisson with respect to tems 8 through 15 moy be incorporoted by reference provided references ore cleor and
spocific  Use supplamental sheets where necessary  ltem 16 must be completed on oll opplicationt. Ma:l two copies 1o U S Atomic Energy Com
mission, Washington, D C, 20545, Anention (sotepes Bronch, Division of Materials Licensing  Upon approval of this application, the applhicant wil
raceive on AEC Byproduet Matenal Licanss An AEC Byproduct Moterial License s miued «n accordance with the general requirements conlained
Title 10, Code of Federal Reguiations, Port 30, ond the Licenses i1 subject to Title 10, Code of Federol Regulations, Part 20

I ————.
2 DEPARTA INT TO USE BYPRODUCT MATERIAL

Iotm) NAME AND STREET ALODRESS OF APPLICANT Institutior fiem hospitol | (b) STREET ADDRESSIES) AT WHICH BYPRODUCT MATERIAL WiLL 8t USED "

persen, oi ncludke 1P Code ) difturent o | (o) iivde 11P Code )
McDonnell Douglas Corporation
P.D. Box 516 Same as 1.(a)

Lambert-8t, Louis Airport
St. Louis, Missouri 63166

——— e

3 PREVIOUS LICENSE NUMBERIS] (W Mus 1 on opplication for renewsl of ©

em—— e

Research, General Engineering, heome. plbons indicate ond giow number )
Manufacturing, Quality Control 2L-02261-03 (Renewal)
o DIVIDUAL USERS)  [MNeme and htle of imdreidvakis] who will vse or dwectly |5 RADIATION PROTECTION OFFICER (Nome of person desgnoted os radiotion pro
wpervine uie of byproduct mareral  Give Waming ond eapecence in Hems 8 ona nevon offcer | other than individual vier Aroch resums of hi roining ond es
w e ' ond 9
W. R, Binns, Scoientist o ’

W. L. Kester, Section Manager T. C. Linck
T. C. Linck, Supervisor - Medical

F. C. McAllister (Radiography),Engineer
C, J. Wolf, Manager - Research

3 el BTPRODUCT MATERIAL  [flements | (o) CHEMICAL AND, ORf W ISICAL FORM AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS

ond moss number of sach | ICAL FORM THAT YOU WIL POSSESS AT ANY ONE TIME  (# sealed sourcelt) olio stote nome of monviocivrer mode!
number aumber of 0urces Ong Mmoximum activity par Koviee |

See Attachment See Attachment

7 DESCRIME PURPOSE FOR WC-N BYPRODUCT MATERIAL WILL BE USED (¥ byprodue! momra! i for  humon vie.  supplement A (Form AEC -3 ) 3a) must be com

pletd w lay of b terr i bypraduc! moterel 1w e form of 0 weoled source, mchde the mobe ond mode! aumber of e ilroge contaner ond o device n
whah g wwie ol be sorsd ond /o vied.)

See Attachment

L .
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E——

Poge Twe

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 Use suppleméntol shesis ' neceiiary

8 TYPE OF TRAINING ’ ™ FroRm.
wHERE TRAINED Y i Do | . Wows et
R ——————— o— U o e—— — . EUS——
o Poncples ond grochices of radaten | Yos o Yoo -
protectinn Wiy

- et -

b Podooctvity maasuremen' slondord 1o I

' ) ! Yer No Yeou No
oo e lechniques and ' | Same a8 Original Application |
fyment |
Ty L o L
¢ Mathematics and caltulalions basc 1o thel . Yos Ne I Yos  Ne
uie ond magsurement of radioactinty ! i
ST : TSI SES——— S SR |
1 Yo No
d Bological eMechs of radiation l | L e . e |
¢ EXPERENCE WITH BADIATION Actuol vie of radioiiolopes or equivalen! experience |
SOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYRE OF USE
|
\
ﬁm as Original Applicl.tiorﬁ
|
! A
10 RADIATION DETECTION INSTRUMENTS  (Use wupplemental shuels o} necessory |
TYPE OF INSTRUMENTS | NIUMBE# T RADIATION ! SEMSIMIVITY RANGE I WINDOW THICKNESS T UsE
tacivde make ond model rumber of sack) AVAILABLE DETECTED * fme ) | img em) | (Menidoring, turveying, medgsuring)

WS WSS

Same ag Original Application
[ ;
1

| |

S,

17 Fnw BADGES DOSIMETERS AND 81O ASSAY PROCEDURES USED  (For film bodges. secry method of calibrating and processng, o name of suppher )

11 METHOD, *REQUENCY. AND STAMDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

Same as Original Application

Same as Original Application

hﬁr FACKITIES AND !QWNNI Dcw-h l.oomtw facilhes and remote Wm' mom' oﬁm cmnu s'uddm. tume hoous, ok N Explonatory sheich

Tf&liitimosm " o W:-ol -m disposa! service ompbnd specily name of compony  Otherwise, swbmit detoiied descriphen of methods which will

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE

of focility s amached  (Cucle onewer) v« Mo game as Original Application

e RADIATION PROTECTION PROGRAM  Dascribe the radiation protection program mchuding contro! I opplicohion covers sealed sowrces, submit leok
liling procedurel whare applcable. nome, Mowing ond especence of persen © parform leok teats, ond orrangements hor partorming inthol rodighon wrvey. sy
R IR TR Y e Same as Original Application

A A S A ————" 4nd ssnmotes of e 1ypa 0nd amount of acheiy mvoled Same as Original Application

CERYIFICATE (ﬂulo item must be completed by applicont)

Vo e APPUICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEMALF OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPUCATION 15
PREFARED IN COMPORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS PART 30, AND THAT ALL INFCRMATION CONTAINED MEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO 'S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF

McDonnell Douglas Corporation

Applicon! nomed w tem |

June 1973 |
Dote __° :
w23 ' Y Wiiii{ss L. Xester

4 Chairman, Isotope Committee
Titte of cortitying ofcic!

WARNING. — 18 U. 5 C, Section 1001, Act of june 25, 1948, 62 Stet. 749; makes i @ criminol offense to moke o willfuliy faise siatemeont or
manuwthMubwmﬁhhm

* U, & COVERNMENT PRINTING OFFICE : 971 O - 404 848



Jnlpnnell Douzlas Corporation

2,0, Box 515
St. louis, Missouri 63146
FORM AEC-313
€.(a)
A. Any byoroduct material with atomic
numbers 3 to 89, inclusive,
B. Any byproduct material with atomic
numbers 3 to 83, inclusive,
C. Americium 2kl
D, Americium 241
E. Cobalt 60
F. Cesium 137
G. Hydrogen 3
H, Nickel 63
I. Hydrogen 3
J. Californium 252
K. Hydrogen 3

6.(v)
A

B.

c.

D.

H,

1.

J.

Any chemical form; 25 millicuries
maximum each nuclide,

Irradiated parts and components;
1 curie maximum,

Any chemical form; 1 millicurie
maximum,

Sealed sources; foil manufactured
by Radiation Research Corp., and
contained in Lion Research Corp.
carbon dioxide detectors; 20 milli-
curies, not to exceed 1 millicurie
per detector,

Sealed sources (wire), not to exceed
200 millicuries,

Sealed sources, (custom, Mallinckrodt):
250 millicuries, no single source
to exceed 8 microcuries,

Foil in F & M Model 2-2837 detector
cells; not to exceed 200 millicuries
per cell,

Sealed Source in F & M Model 2-1692
detector cells; not to exceed
2 millicuries per cell,

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

Deposited Source, 0.1 microcurie
maximum,

Luminous paint in compasses, Not

to exceed 125 millicuries per
compass, nor 12,5 curies total.

Attachmente
Page 1 of 2
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“'alornell Douglas Torcoration
2,0, Box 510
3¢, Louis, Missouri £315F

FORM AEC

Te A
B.
c.
D.
E.
F.
G&H,

1.
J.
K.

»313

Research % Development as deserived in Se.tion 30.4 (q), 19 CFR 30,
Regearch % Development as described {. Section 30.k (g), 10 CFR 30,
Research & Development as descrived in Section 20.k (q), 10 CFR 39,
Testing and calibration of carbon dioxide detectors.

Instrument Calibration,

Tagging bucking bars for detection after manufacture,

To be used in F & M Scientific Company gas chromatograph for sample
detection,

To be used in Varian Company gas chromatograph for sample detection.
Calibration source inside sealed ionization chamber.

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

38575
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MTPDONNELL

MANUFACTURING METHODS PROCEDURE INDUSTRIAL ENGINEERING DEPARTMENT
DATE 1SSUED PROCEDURE NUMBER ___20-0*
DATE REVISED : PAGE 1 oF 5
A, TITLE: MICKING BARS - CONTROL, BAHDL_IK}, INSTALIATIC OF RADIOACTIVE CAPSULES, AND INSPECTION OF
B. PURPOSE: To establish & procedure snd fix responsibility for processing and control of buckitg bars

to contain radiosctive sources suitable for detection and in cospliance with the Atomic
Energy Commission requirements.

€. REPERENCE: 1. MCAIR CONTROL PROCEDURE MO, 6.515
2. TOOL DESION T.P.I.M. NO. 30.151
3. TOOL DESICN T.P.1.M. N0, 30.161

k. TOOL CRIBS-BANDLING OF RADIOACTIVE BUCKING BARS S.P, NO, 9.0595

S. MANUFACTURINT PROCUREM:NT SPECIFICATION NO. 5
HW 6. MCAIR A.E.C. LICENWSE NO, 24-02261-03 POR BY PRODUCT MATERIAL.

D. YORMI: 1. PERISHABLE TOOL ORDER, MAC NO. 315
2. TOUL REJECTION TAGC, MAC NO. AO7
3. ASSEMELY ORDER, MAC NO, BA3
&, PRODUCTION WORK ORDER, MAC NO. 1288
%. RADIOACTIVE TOOL, CHARGE OUT CARD, MAC NO. 1372A
6. TOOL INSPECTION BUCKING BAR LOG

B. EQUIPMERT: 1. Shielded Carriers, Model LT, NRD Instrumeot Company or equivalent.

2, Steel Capsules containing 8 microcuries of Cesium 137 per MARUFACTURING
PROCUREMENT SPECTFICATION NO. 5.

3. No, 680, Size 3/32, D. C. Rod, Butectic low Temp. Welding Alloys, or equivelent.
k., Radiation Symbol "’ steel stamp.

S. Shielded Monitoring Chamber. (MAC MADE)

6. Victoreen, Model 490, Thyac II and III GM-Scintillation - Meter or equivalent.

7. Victoreen, Model 489-50, Gammn Sciotillation Probe or equiwalent.

7. REOQULATIONS: 1. ALl Bucking Bars in use in MCAIR - St. Louis Manufacturing areas must contain
s Radioactive Capsule(s) and be perwmnently identified with the radiation sysbol
steel stamp specified in T.P.I.M. 30.151 and S.P. 9.0595.

£. Bucking bars coumtaining Radicactive Capsule(s) are to be revorked by Tooling
Departaent personnel only.

3. Bucking bars shipped from MCAIR - 8t. Louls to any outside or remote facility
shall not contain radiocactive material. Such bars shall be identified by the
sysbol 0.U,, signifying "outside use” plainly etched on the bar as near es is
practicable to the tool sumber, If such bars are brought back to MCAIR - 8t. louls
for use, they must be reactivated by normal procedure, at which time the 0.U. sball
be otliterated.

&k, Nop-radiocactive, O.U. bucking bars may be used in Experimectal Shops at MCAIR -
St. Louis”provided that they are obtained frow the Tool Crib Department ip the same
sanner af the other O,U, bars and are identified ip the same manner. These dbars
be stored in & locked cabinet under Experimental Department Control and shall
be the responsibility of the Tool Crib Department. Thbese bars shall be out of
scope of the MMP unless and until returned to Tool Cridb Department custody for
ion of radicective capsules and re-identification.

EHE
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F. REQULATIONS: 5.
=

NEW 6.
NEW 7.
KEW 8.

It ie permissable to bave Bucking Bars coutaining Radiosctive Capsules in Tool Boxes,
Dravers, Cabinets, etc. to meet departmental requiremepta.

Department 256, Materinls lLaboratories, is responsible for keeping Master Record
on the total quantity of CS137 at MCAIR.

Department 566, Tool Inspection, ie responsidble for keeping the record of pumber
of capsules used.

Department 126, Tool Cribs Supervision, ere responsible for providing Tooling
Inspection with a liet of Bucking Bars that are scrapped.

G. RESPONSIBILITY AND HANDLING:

TOOL CRIBS 1.
PRODUCTION, 2.
QUALTTY (REV)
ASSURANCE

3.

b,
QUALITY 5.
ASSURANCE

6.

70
LIATSON 8.
PLANKING

’o
TOOL 10.
DESTON

KEV

All Bucking Bars containing Radicactive Capeule(s) are to be stored, haniled and
dispensed by Department 126 per 85.P, No. 9.0595.

Maintain & constant surveiliance to see that all altered or mutilated bucking bars
are returned to the Tool Crib for processing to be revorked or scrapped. Assure
that all Buckiug Bars in use are in compliance ae outlined in Paragraph F.l.

Notify a Liaison Planner vhen it is pecessary to bave & bucking bar altered or
revorked to satisfy a salvage, repair, or production requirement.

LN

Bucking bars revorked to satisfy a salvage or repair requirement shall be
returned to the Tool Crid for disposition as soon &8s the immediate Jjob
is finished,

Loose rediocactive capsuies or bucking bars vith miesing capsules shall be delivered
immediately to the Tool Crib., Assistant Foremaa shall notify Safety and Medical
Department, and the associated Inspectioo Department or Tooling Inspection so that
an jmmediate search can be made if capsules are missing.

Upon notification by Production supervisory personnel, per Paragraph ¢.4, conduct
a search for the missing capsule using a sciptillation survey meter. Every effort
shall be exerted to find the missing radicactive material. The TOOL REJECTION
TAG shall note the fact that the radioactive capsule was, or was mot, found,

Originate & TOOL REJECTION TAC for all bucking bars that are not acceptable.

Yorverd bucking bars to be scrapped to Tool Crid for disposition in
sccordance with Parsgraph G.28.

Upon notification by Production Supervisory personnel that a bucking bar requires
alteration or rework to satisfy a salvage, repair or production requirement, the
Periebable Tools Group Liaison Planner shall determine if a standard available buaking
bar cen do the job., If pot, notify Tocling perscanel to revork that particular
bucking bar conforming to T.P,.I.M. 30.151. A

Liaison Planner shall make disposition of al) revorked bucking bers returned
to Tool Cribs per FParagraph G.3.a.

Por bucking bars revorked to satisfy & production requirement, the Liaison Planper
sball issue s PERISHABLE TOOL CRDER to have a similar tool designed and a sufficient
mumber fabricated for the required spplication. The revorked bucking bar shall be
re-identified vith an ST number and celled out on the affected PRODUCTION WORK
ORDER or ASSEMBLY ORDER. The Tool Crid to which the bar is assigned shall be
potified of the revision in the tool description.

Establish sisze, quantity, and location of holes for Radicactive capsules oo sll
Picking Bar Drevings per the folloving besic requirements:

®.

The boles fom all Radiocactive capsules in bucking bers, are to be in non-bucking
surfaces and located so that the structumal integrity of the bar is not impaired.

Radiocactive capsules are to be located ip & Bucking bar in such a manner that po
matter vhat position the Bucking Bar mmy be placed in relation to a scintillation
counter probe, there must alvays be at least one (1) capsule that has less thep
1-1/2 inches of metal shielding it from the probe,
F
38573
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0. RESPONSIBILITY AND BANDLING: (CONTINUED)

TOOL DESIGHM ¢. When the shape or size of a bar probibits compliance with Puragraph G.10.a, steel

TCootinued) cylinder(s), in compliance with Reference T.P.I.M. 20.151 shall be welded to the
bar to provide sdequate structural material around capsule. Locate cylinder(s)
to bar in a location that will not interfere with usage of the bvar.

11. Holes in Bucking Bars and cylinders for installing redicactive capsules shall
conform to the following:

8. Depth of hole for capsule in bucking bars and cylinders shall be .060 inch
muinimum greater than capsule length specified in MANUFACTURING PROCUREMENT
SPECIFICATIONS NO, 5 to allow for velding.

b. Diameter of hole for capsule in bucktu'g bars and cylinders shall be .009 inch
greater than capsule diameter specified in MANUFACTURING PROCUREMENT
BPECIFICATIONS NO, 5 to allov for variation in capsule diameter.

12. Capsules shall be sealed in the bar by ARC or HELI-ARC Welding, using EUTECTIC LowW
TEMP. WELDING ALLOYS - #680 - Size 3/32 - D.C, rod, or equivalent. (Build-up

of Weld above surface of bucking bar should be sufficient so that a smooth surface
remaine after excess veld is ground off).

13, The rediation gymbol shall be steel stamped on the weld surface.

TOOL SHOP 14, Make or rework bucking bars according to Liasison Planner's instructions, Tool
PERSONNEL Design information, or PERISHABLE TOOL ORUER.

15. Drill boles for Bucking Bars and Cylivders as Specified by Tool Design.
&, Mke steel cylinders to Tool Design Specification.
b. Weld cylinders to bar in location designeted by Tool Design.

¢. Route Bucking Bars with planning attached to Tooling Inspection for losding of
Radioactive capsules and velding.

TOOLING (REV) 16. Place 8 Microcurie capsules in boles drilled in bar, inserting porcelain filled end

INSPECTION first. Make sure capsules bottom out ip boles. Enter the bucking bar
identification pumber and number of capsules used in each bar in the Tool
Inspettion Bucking Bar Log.

KOTE
CALLOUTS ON TD DRAWINGS, AND ALL OTHER DOCUMENTS,
1, 2 ARD & MICROCURIE CAPSULES ARE HEREBY
PER THIS MMP REVISION TO SPECTFY 8

MICROCURIE CAPSULES FOR ALL FUTURE LOADING OF
BUCKING BARS

TOOL SHOP 17. B8eal capsules in bar immediately with arc veld per Paregreph G.12.
NOTR

OPERATIONS OUTLINED IN PARAGRAPH G.16, AND G.17,
SHALL BE PERFORMED AS A CONTINUOUS OPERATION,

i

18, Orind off excess veld metal on bucking ber surface.
19, Steel stamp the weld with the redistion sywbol.
#0. Foute bucking ber to Tooling Inspection,

FOOLING 2. Conduct p'romutn inspection of r cking bars in the shielded monitoring chamber
INSPECTION &8 they are processed.

22. Check bucking ber vith sciptillation survey meter for acceptable radiamtion level to
satisfy the folloving requirements:
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INDUSTRIAL ENGINEERING DEPARTMENT MANUFACTURING METHOOS PROCEDURE
PROCEDURE NUMBER___90.01 DATE 1SSUED
PAGE__ B __OF 5 DATE REVISED
C. RESPONSIBILITY AND HANDLING: (CONTINUED) .
REV a. With the probe 30 inches from the bar and the bar positioned so that the

largest amount of steel will sbield tbe probe from the capsule(s), the average
reading shall be .5 unit above the vackground radiation level on the X 10 scale
of the instrument, .

REV b. With the probe 12 inches from the center of the capsule and the bar positioned
so that shielding is minimum, the average resding shall not exceed 2.4 units
above background radiation level oo the X 100 scale. :

THE NORMAL BACKGROUND RADIATION LEVEL IS ABOUT .5 UNIT
USING THE X 10 SCALE

23. Accept or reject ber per Quality Assurance Procedures.
2h. Return accepted bucking bars to Depertment 126,

25. When & bar falls to meet specification, & TOOL REJECTION TAG shall be completed
ard attached to it.

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

PEV 27. Bars that do not meet specifications and cannot be revorked economically shall
be tagged accordingly and returned to Tool Cridb, Department 126.

TOOL CRIB (REv) 28. Store all bucking bers that are to be scrapped until & sufficient quantity
is sccumulated to warrant shipment to a Vendor euthorized to dispose of
sadioesctive material, All Bucking Bars shall be disposed of per AEC
regulations, C.P, No. 6.515, and Safety & Medical Department regulations.

BV 29, Forward listing of Bucking Bars scrapped to Tooling Inspection.

microcuries of C3 137 material scrapped vith Bucking Bars to Department 256
(Chairmmn of Isotope Committee).

mm(&m 30. Clear BUCKING BAR LOG of btars scrapped. Report sanually the pumber of

DEPARTMENT 31, (Chairmas Isotope Committee) adjust records on amouat of C3 137 at MCAIR.

256 (wev)
TOOL CRIBS, 32, Reviev inactive bucking bars (T7.D.'s, 8.P.T.'s, Commerical) every twelve (12)
LIAISON (NEW) months and dispose of excess bars <3 required.
FLANNING
PRODUCTION, 33. Maintain surveillance of bucking bers used in shop areas. Reject bars that
QUALITY are damaged or have missing capsules.
ASSURANCE
34, Route rejected bars to Tool Cribe for processing to Tool Inspection ares
a8 required.

TOOLING 35. Initiateé procuremmt action es required, to purchase and maintain an adequate
INSPECTION supply of CS 137, 8 wmicrocurie capsules per MANUFACTURING FPROCUREMENT

AND SPECIFICATION NO. §. The receiving of these capsules at MCAIR, snall be
MATERIALS accomplished by autborized personnel only.
LABORATORTES
DEPARTMENT
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0. RESPONBIBILITY AXD PAYDLING: (CONTTNUED)

TOCLING 3. A supply of capsules, pot 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 suthorized persousel only. All capsules
MATERIALS in excess of those stored in tbe Tooling Inspection Devartment shall be
LABURATORTES stored in tbe radioactive materisl storage vault i Departuent 256, Building 102.

ﬁ 37. All Shislded Carriers and Storage Vaults shall be locked at all times,
except when adding or removing capsules. Keys shall be controlled at all

times by authorized persopnel oaly.

WRGabriel:vh
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Hebow. 1) Dengioe Cerperetion
P.0. Bem 316
2. Lowio, Misssuxi 631466

In socendenes with spplisatien dated Jume 13, 1973, Ligenes Hwbar 24-0126 93
e monded se follows:

Tas onpivotion dote in Tvew 4 So chamged e July 31, 1970,
Bubitawe B., J., ond K, of Iteaw 6., 7., 8., snd 9, awe daleted.

Bubiten B.0. de mmaded o waads
8.6, Vot o amsoed 380 uillicuriss per esil

Condition 11. is casnded te voads

u.wmunu-un.n-\-mwa.mu
Esster, C, J, Wolf, T, C. Lisck, 7, C. NeCallistey, or ¥, L. Blams,.

Condition 17. D, is addedy
17, D, Lettar datad June 15, 1973,

O
L)(Qz
P\

For the 17, Energy Commission
Gngml %m o
ﬂﬂlf‘ £ BT axman
3‘17 no 1973 / . Erwssh
Dt o el R / .) f /7/1‘ //% " Directorate of Licensing
Washington D C 20545
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