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|

LDear Mr. Madera:
"

'

This. letter is to summarize our telephone discussion on Tuesday, .;

September'19, 1989 regarding clarification of the close-out survey *

which lead to amend our NRC License ~ No. 22-01642-06.
~

IhadattendedaRadiationSafety'IrainingandManagementcourseon.
Feb. 24,89 presented by Stan A. Huber Consultants Inc. In that course 1m .

~

< they had informed us that there was a process called a "Close-out
Survey" that could be conducted if a laboratory needed to close.down

_ a laboratory without any further need or use for isoptopes. This close
' ,

out survey would allow the use of this laboratory for non-radiation use
' ' without firstigoing through an official license amendment. .

I called your' license section and was mailed a policy' requiring the
needed information'for the close-out procedure. _j

"

I did' conduct this close-out' procedure and mailed it to your Department. '

LThis resulted in _ the telephone' call. from you suggesting.to perform a Hj
license amendment and that the close-out data would be kept in the {
file and allow conversion of.the laboratory to non-radioactive use.

Enclosed you will find a request for the. License amendment along:with
'

-

1the specified-fee.for_$60.00--
1
y

'I thank you~ for calling and giving me the proper guidance on this issue.
,

! "I hope I have given the needed information.for the requested amendment.
,

n

L Again, if you need -to call me Lam _avaiJaMe-1tt-C61 )-~;540 2948. !,,' !G j ~ ~~[ . 3. 3. Thank:you for your support. I - 7
,

$9 ; $ !

''
'

f' . . ;
'

| 9003070394 891020 .. i/ !
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*

_ FJE /01/89 ~
+ , ~ Request for Amendment for NRC License No. 22-01642-06

4 . -

$

= The following is a request to Amend our NRC License No. 22-01642-06:

* De'1ete the-use of Ageuous Nucleotides - Iodine 125, Phosphorous 32,~
and Cobalt 57.

'

* Discontinue the.use of room 10/115-1, at James Ford Bell Technical-
' Center, General Mills Inc. as the specified radiation laboratory .

~q-
. which was-used formerly1to conduct analysis using these aqueous isotopes

(Iodine 125, Phosphorous 32, and Cobalt 57). j
-)

Supporting Information: l
.....___ ....______.._.-

| c.

We have terminated the use of any isotopes in the facility since December
1988. 'j'

.

. |

:On.Aprilf26,1989, the solid radioactive waste consisting of Cobalt 57 ||.

E - was transferred to our Radiation waste storage area with an activity of
. ,

|-=, 4.4 microcuries' as > calculated from the natural disintegration of- that '

E isotope based on the-half-life of Cobalt 57. Cobalt 57.was not.used since
L December 1988.

*

i,-

Phosphorous 32 was used in aqeuous form and therefore consisted of low '|;
; ' 11evels~ of waste'that were disposed in a sanitary sewer. Its use was.

,

~ discontinued on August 1988.
~

L Iodine.125 was' discontinued in May 85.and the solid radioactive waste '

. portion' has-decomposed from natural disintegration to levels equal to i

|- background levels. This solid waste has since been. disposed of in a. -i
J ~. sanitary land' fill.

~|
-

1

!?' 'We have' conducted a detailed inspection and close-out survey in room !

10/115-1 and have found it to be' free of'any measureable radioactive
H . contamination.

cont"0'N 8 7 9 8 0|' '

MJ
FRANK J./Ebert ,

RADIATION SAFETY OFFICER
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RADIATION CLOSE OUT SURVEY

|

GENERAL MILLS, INC.
.

JAMES FORD BELL TECHNIAL CENTER - ROOM 10/115-1

,

FRANK J. EBERT, RADIATION SAFETY OFFICER

- (612)S40-2948 i

!
-

,

AUGUST 18, 1989
.
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' FJE =/01/89
L ~ Radiation Close-out survey, James Ford Bell Room 10/115-1

i

i

. .. i
1

R .-* The following information summarizes'a close-out survey specifically
~

,

for room' 10-115-1:at. General Mills Inc., James Ford Bell Technical. '

. . Center, 9000 Plymouth Ave. N., Minneapolis, Mn, 55427. 4

The purpose of the Close-out request is two-fold::

1) We have discontinued the use of all radio-isotopes Phosporous-32,
Iodine-125, and Cobalt-57 for "in vitrv' diagnostic testing. |

~

.

H '2) We want'to use this. laboratory for non-radioisotope uses. !

1)-NRC License No. : 22-01642-06
p ' r

, 2) License: General Mills, Inc.
' ~

-

| James Ford Bell technical Center
! -. 9000' Plymouth Avenue North

Minneapolis, Mn. 55427 -.

3)-. History: .

i-

The use of this laboratory for radioisotope practices were for
~ '

in vitro testing using Phosphorous 32, Iodine 125, and Cobalt 57.
.

p , Phosphorous 32:
. _______________

Was used as an aqueous nucleotide for in vitro dir. gnostic procedure
L (Gene-trak) to detect Samonella and was discontinued in' August, 1988.

The phosphorous-32 was in the form of an aqeous nucleotide with a
maximum allowed possession of 1 m1111 curie.,

Iodine 125:
___________

Was used in prepackaged kits for in vitro diagnostic determination
of the vitamin,-Folic Acid.

- The maximum allowable possession was 200 microcuries, t

Iodine'125 has not been used in our facility since May, 1985 and we have
discontinued its use.

,

ISONBOLNo. 8 7 9 8 0
~
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r UY Cobalt 57:
..__.....

.

Was used in prepackaged kits for in vitro diagnostic determination
for Vitamin B12.

u - 1

Cobalt 57 has not been used in our facility since December, 1988 and we
have discontinued its use.

On April 26, 1989, the solid radioactive waste consisting of Cobalt 57
was transferred to our Radiation waste storage area with an activity uf
4.4 microcuries as calculated from the natural disintegration of that
isotope based on the half-life of cobalt 57.

: 1
i A copy of this information is included.

CLOSE-OUT SURVEY:
_.___.............._....

1) Survey Results:

Wipe Test Using the Beckman Model LS3801 Scintillation counter:
...__............___ _........... _______...................____

'

b

.73 Procedure:
< ; . . _ _ _ . . . . . -
%,)

The survey wipe test was conducted on a Beckman Scintillation Counter
.

Model LS3801.

Details on calibration of the Beckman LS3801 is included by the special
attached memo "Beckman Conversation Summary"

The wipe test was determined by analyzing 10 cocktail blanks or controls
containing scintillation fluid with wipe paper.

1

This was followed by conducting wipe tests on the specific stations as
specified in the close-out survey report attached. The wipe test included-
the cocktail plus fluid plus the actual wipe. ;

This process was conducted at the windows specified for the three t

isotopes ( I-125, Co-57, and P-32).

p The difference of the cocktail survey wipe minus the blank cocktail
)1 represents the net counts per minute for each location surveyed. This net

c/m value was then subtracted from the background c/m to give the final
net c/m which is listed on the close-out survey for each isotope.

The Beckman Scintillation Counter is not sophisticated or applicable to
measuring disintegrations per minute for this exercise.

/''%
i / If this presents a problem with your evaluation we will need a formals,

detailed procedure from your branch to assist us to satisfy the
requirements of data in d/m rather than c/m.

hDNmOLNO. 8798Q
__ _



. . . . . . . . . . . . . . . . .
,

Nuclear Radiation Comm -3- 09/07/89*

. FJE /01/89
'

.

|

|

O a:'e.:Oti. .1:>1.e:::1.:::::e
The following is a summary of the wipe test data:*

Isotope: Iodine 125
........

100 cm2 wipes

ACTUAL SURVEY. COCKTAIL CONTAINING NET c/m
LOCATION COCKTAIL WITH WIPE WIPE PAPER ONLY Background

Corrected
........ .................. .................... .......

Control or blank 34.22 27.87 6.35

1. Sink 29.87 27.00 -3.4B
2. Heating Bath 38.76 35.76 -3.35
3. Work Surface 38.27 32.13 -0.21
4. Centrifuge 33.04 31.09 -4.40
5. Scintillation Counter 33.93 33.27 -5.69
6. Refrigerator Shelf 33.67 29.53 -2.21
7. Disposal Storage 37.36 32.78 -1.77
8. Floor 41.36 32.09 +2.92
9. Charm II. 32.87 31.13 -4.61

O

O
9

CONTROLNO. 8 7 9 8 0
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V ' ' Isotope: Cobalt 57 j;........

200 cm2 wipes '

ACTUAL SURVEY. C0CKTAIL CONTAINING NET c/m . j
LOCATION COCKTAIL WITH WIPE WIPE PAPER ONLY Background .j

[ Corrected j
........ ................... .................... .......,

L ! Control or blank. 39.20 32.93 6.27 |
. i

r- 1. Sink -34.64 31.84 -3.47 |
[: 2. Heating Bath- 43.44 40.31 -3.14 i
'

-3. Work Surface 43.11 36.91 -0.07
i

,.- 4. Centrifuge 37.44 35.78 -4.61 :
' 5. Scintillation. counter 38.49 37.93 -5.71 :
'' 6. Refrigerator Shelf 38.40 34.38 -2.25 ;

7. Disposal Storage 41.91 37.33 -1.69
8. Floor 45.93 36.64 +2.33 1

h 9. Charm II. 37.76 35.98 -4.49 ;

i
,

h. f,
,
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'I Isotope: Phosphorous 32'-

........

100 cm2 wipes

ACTUAL SVRVEY. COCKTAIL CONTAINING NET c/m i

LOCATION COCKTAIL WITH WIPE WIPE PAPER ONLY Background
Corrected :

>........ .................. .................... .......

Control or blank 45.02 38.38 6.64
'

,

t

1. Sink 40.64 37.64 -3.48 ''

2. Heating Bath 49.18 45.31 -3.35
.3. Work Surface 47.98 42.29 -0.21 !

4. Centrifuge 43.24 41.84 -4.40 |

S. Scintillation Counter 44.64 43.47 -5.69 '

6. Refrigerator Shelf 43.80 40.44 -2.21 i

7. Disposal Storage 47.58 43.73 -1.77 :

8. Floor 51.31 42.49 +2.92
9. Charm II, 42.69 41.62 -4.61 !

* All dose-rates were less than 0.2 c/m as determined by the Ludlum I
'

~Model 3 Survey meter with the 44-9 pancake detector. :
;

. l
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Exposure Rate Measurements using the Ludlum Model 3 with 44-9 Pancake Detector:
, - <- .... ...........--....-------.......--.....-....---.......--.----.------------

* The sink drain as surveyed with the ludium survey meter
contained less than o.20 c/m when surveyed on 8/18/89

c:

* The survey test conducted with the Ludlum survey. meter-,

: indicated less than 0.2 c/m for ambient for the facility.

* The survey test conducted with the Ludlum survey meter
4 indicated a less than 0.2 c/m for'any of the

specific locations as identified on the close out survey form.

'

!
.

F

?
.

,
,

?

.O .

:
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) 2) Type of Survey Performed:
V

Close-out survey for room 10-115-1.:

1) Wipe test with Beckman scintillation counter of the facility 4

with ambient survey and wipe test results keyed to specific '

locations.

2) Exposure measurement with a Ludlum Survey meter of the
,

facility with the ambient and wipe test results keyed to I

specific locations.
;

3) Diagram of the facility with ambient survey and wipe test results
keyed to specific locations.

Diagram of the facility with ambient survey and wipe test results :

are attached,

l

4) Name and Qualifications (if not previously listed on the license) I
of the person performing the survey:

Qualifications are listed on the license. But for convenience of the |

reader they are reinstated as follows- I

n Frank J. Ebert i

V Radiation Safety Officer |

Corrine B. Hannon
Radiation Supervisor

5) Date the survey was performed:

August 18, 1989.
;

6) Description of the instrument used for exposure rate measurements j
and the date it was last calibrated. '

Instrument: Ludlum Model 3 Survey Meter (serial number 18517)
I with a model #44-9 " pancake" detector (serial # PR5631) i
i

Date of Calibration: June 28, 1989

(Copy of calibration records are attached)

|

fxmm m e ,3
__ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ - _ _ _ - _ _ - _ _ _ _ _ _ - _ - _ _ _ _



,g:

Nuc1:ar Radiation Comm -8- 09/07/89 '
, -

L FJE /01/89
*

,

'

. /. %

'v' 7. Description of the instrument used for the analysis of
contamination wipe tests, and the date it was last calibrated.

! Instrument: Beckman Liquid Scintillation Counter
,

Model LS-3801 Serial Number 7014664

Standards used are sealed Carbon-14 and Hydrogen-3 sources
for Beta emissions (Beckman catolog #594-946) containing ;

,' O.4 microcurie /each, and a sealed Cesium-137 source for !

Gamma emissions (Beckman catalog #586-165) containing 0.1
'microcurie.

Date of Calibration:

1) Calibrated by service representative May 9,1989,
'

2) Internal calibration conducted on August 18, 1989 by Corrine Hannon

(Copy of calibration records attached)

|

8) Background readings for the facility.
'

n Ludlum Survey meter: less than 0.20 c/m ,

V '

Beckman Liquid Scintillation counter using a control wipe:

Iodine 125 6.35 cpm
Cobalt 57 6.27 cpm
Phosphorous 32 6.64 cpm

L
(Jer

Frank J. (bert

cc: SJG
TRC /?1

)

n
V

___. _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ - _ -
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INTRA-COMPANY CORRESPONDENCE
m JFBTC

.b.1.F.Ebert M JFBTC

k
r.n C. Hannon u JFBTC o.i. 1/16/89

sA.<i DISCONTINUATION OF P-32 ITDts ON RADIATION SdRVEY REPORTS

As per our conversatior, of Wednesday,1/11/89, we will be discontinuing the
inclusion of phosphorus-32 related items on the RIA Lab Radiation Survey
reports.

This change is being made because Tom Smith completed the use of this
isotope for Salmonella methods investigation late August of 1988. Tom feels
he will not be using P-32 again in the foreseeable future.

CBH:on

1'
.

|0
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CONTENTS OF DRUM
4

AS OF APRIL 26, 1989 J
.

4.4 MICROCURIES Co-57

- M _)SIGNED
v

I
RADIATION PROTECTION OFFICER

i
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. General Mills, Inc, i.

Copyla At !

. INTRA-COMPANY CORRESPONDENCE k ',y h "

,

,

SJG

G,m
' ^'

Frank Ebert 8-309 TRC2

D*"" * " ' ^'
C. Hannon 10 101 3/26/89 |

CBH/15/89
' d' " " SOLID WASTE STORAGE ACTIVITY PER WING 10. R0fm 10/113 St# MARY |

Effective February 1989, it was agreed by management to discontinue the use of
radioactive isotopes at trace levels for microvitamin analysis.

'
The waste barrel is currently just under half full.

,

The following information is obtained from the Receipt and Disposition Records |
for cobalt 57 per BioRad clinical kits for vitamin 812 analysis of vitamin
concentrates and food products. .

lodine 125 information is not included as it had been on previous reports $
because no iodine 125 for folate analysis has been used since May,1985.

The data below does not account for any decrease in activity that occurs from
the natural disintegration of the isotope based on the half life of the cobalt
57. .

Activity Received Amount Directly Amount Used
. (in microcuries) Disposed of in in Testing
i Date Received Sanitary Sewer fin microcuries) fin microcuries)

L Cobalt 57
,

5 14 87 6 5.16 0.84
7 24 87 6 4.62 1,38
9-03-87 2 0.76 1.24

'

12 07 87 2 0.12 1.88
2 10 88 6 1.20 4.80
4 13-88 6 2.76 3.24
5 12 88 2 1.14 0.86

|

| 5-19 88 2 2.00 0.00
| 8-12 88 2 0.00 2.00

8 18 88 2 1.06 0.94
10 13 88 4 0.88 3.12'

12-02 88 _4 2Jft . 1 14

Total for cobalt 57 44 22.06 21.94

-.

'

C M annon y
CBH:onp

EmnoLno- 6 7 9 8 @
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GENERAL MILLS. INC. . JAMES FORD BELL TECHNICAL CENTER
*

RADIATION CLOSE-0UT SURVEY

6 materials and reviewed by the Corporate Radiation Officer.
This statement must be completed by an individual authorized to use radioactive

It is to be filed by date
and retained until the Nuclear Regulatory Commission authorizes its disposition.

Date 9 - (P N
Locations 11A W b 6 5

SuveyInstrument__L$03GmModel3with449
Pancake Detector

._. Technical Associates 4
Cutie Pie Model CP44

Prepared by / 6/ +>m %
)

VXT1 Dose Rates <0.2 mr/hr 8
3 7

,_._ Contamination detected

Remarks

'e 12 -,, c D A rs_+ im O-Is W
O-

&, hdm. s /cT r (2 T*.
u 2

REMOVABLE CONTAMINATION

100 cm2 ,j ,3p

Location Net c/in Location Net c/m

1. Sink '3 M S 6. Refrigerator Shelf - Q 31

2. Heating bath ~A , W 7. Disposal Storage -1.77

3. Work surface - D-R I 8. Floor +a.93

4. Centrifuge - 4.d O g. Charro !! - H bl
'

5. Scintillation - T . leFi 10.
Counter

11.
BACKGROUND VALUE (n,'b 5

I Counter - Beckman LS3801 137 Cs crystal

Calibration Source H3

Reviewed by ekhn X Date f 18 fiO '

u
MRADSUVY

Carm m. ; i 9 g y
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GENERAL MILLS INC. . JAMES FORD BELL TECHNICAL CENTER !
*

_ RADIATION CLOSE-0UT SURVEY

i This statement must be completed by an individual authorized to use radioactive
?

(v') materials and reviewed by the Corporate Radiation Officer. It is to be filed by date
and retained until the Nuclear Regulatory Commission authorizes its disposition. '

Date blE-E9 -

Locations %'I A L-o A 6 5

Survey Instrument htW81um Model 3 with 44 9
Pancake Detector

,

_ Technical Associates 4
Cutie Pie Model CP44

Prepared by CX/A wx ~

3

W1 Dose Rates <0.2 mr/hr 8
3 7

Contamination detected '

Remarks .

'Gda .,_ ,a 3 mM 6 4e '7 Tr,>
._o

t , inn %a Jm d. 6 9 I
~

!
(j 2 '

REMOVABLE CONTAMINATION
,

100 cm2 wipes

Location Net c/m Location Net c/m

1. Sink -SC 6. Refrigerator Shelf -2. 7 T

2. Heating bath - 1 14 7. Disposal Storage ~l M

3. Work surface - 0 . 0"7 8. Floor 4 QiM *

4. Centrifuge -Y lol 9. Charm 11 ~ 4 .4 CI
*

5. Scintillation ~5DI 10.
Counter

ill,

BACKGROUND VALUE (n .99

I Counter - Beckman LS3801 137 Cs crystal

Calibration Source H3

Reviewed by A
_ . Date A, I A . ISc

-

MRADSUVY

i

MNm0L No. 8 7 9 n 0

_ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ - _ _ _ _ _ _ -



GENERAL MILLS, INC. JAMES FORD BELL TECHNICAL CENTER,

RADIATION CLOSE-0UT SURVEY

[- This statement must be completed by an individual authorized to use radioactive
( )> materials and reviewed by the Corporate Radiation Officer. It is to be filed by date"

and retained until the Nuclear Regulatory Commission authorizes its disposition.

Date S - l%- M

Locations %~lb M 6 5

SurveyInstrument,1CudiumModel3with44-9
Pancake Detector

_ Technical Associates 4
Cutie Pie Model CP44

Prepared by M di e
*

M 11 Dose Rates <0.2 mr/hr 8
3 7

Contamination detected

Remarks

'r}s r, ,,J 3 ni & /n o k, /cco

b btdte e- 1-m. P -D ,
u 2

REMOVABLE CONTAMINATION

100 cm2 wjpes

Location Net c/m Location Net c/m

1. Sink .7 3.Lc4 6. Refrigerator Shelf -522
'

| 2. Heating bath - 2 n ~i 7. Disposal Storage - 2 .~d

3. Work surface 'O 9f 8. Floor + a . |8
! 4. Centrifuge -4.34 9. Charm 11 - T. 57

*

5. Scintillation -T.C 10.
Counter

BACKGROUND VALUE fo . led
,

| Counter Beckman LS3801 137 Cs crystal

Calibration Source H3

f // I fReviewed by t h A Date

MRADSUVY

- - - _ _ _ _ _ . _ _ _ _ - _ _ _ _ _ - - - _ _ _ . . - A_ -
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3 rvau s ekve t - Lot | fotik %*g, w,p PAGE: 1.
. , _

USER 2 IEs::3PE TEST PRESET TIME: 45.00 FRI 18 AUG 1989 08:36
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR N RS232:N

4 HN O AOC N OCF:N RCM Y
CM-TIME: 0.50 INT: 1.00

.SHANNEL1-LL: O UL 550 2BIGMA: 2. OO - DKG SUprt.425 0. OO BKG 2SIG -0.00 LSR 0' CHANNEL 2-LL: O UL 750 2 SIGMA: 2.00 BKG SUB 65'70.OO BKG 2SIG: 0.00 LSR O
CHANNEL 3-LLs.-O UL 1000 2BIGMA: 2.00 DKG SUB:V3~.AO.OO BKG 2SIG 0.00 LSR .ODATA CALC: CPM, UNKNOWN REPLICATES: 1 NORM FACTOR Q'1.OOOOO
HALF LIFE (DAYS):N

SAM -PDS CH CPM 2SIG% TIME EL TIME RCM% ERR

1 22- 1 1 34.22 5.10 45.00 46.85 33.61
2 39. L 3 4.76 '

3 45.02 4.44
, RCM 35.08,25.80,22.96,31.15,'21.77,25.79,32.16,34.28,24.69,33.61
2-22- 2 -1 29.87- 5.46 45.00 93.76 14.51

2 34.64 5.07
3 40.64 4.68

RCM 35.83,17.09,19.73,19.BO,23.20,12.08,14.66,19.85,22.21,14.51
3 22- 3' 1 38.76 .4.79 45.00' 140.89 22.53

2 43.44 14.52 '

3 49.18 4.25
RCM 33.89,67.52,77.95,36.53,31.18,42.61,32.37,34.03,33.98,22.53

4 22- 4 1 38.27 4.82 45.00 187.98 22.96
2 43.11 4.54
3 47.98 4.30

RCM:45.52,38.OB,29.05,49.97,32.78,41.69,33.04,44.17,28.94,22.96
5 22- 5 1 33.04 5.19 45.00 235.01 28.73'

2 37.44 4.87
3 43.24 4.53

RCM 31.97,33.OO,78.95,20.10,28.46,52.67,29.81,44.92,22.54,28.73
6 22- 6 1 33.93 5.12 45.00 282.06 17.83

2 38.49 4.81
3 44.64 4.46

RCM 31.03,25.32,20.45,21.74,19.83,28.30,29.67,36.36,29.60,17.83
7 22- 7 1 33.67 5.14 45.00 329.07 35.74

2 38.40 4.81
3 43.80 4.50

RCM:24.39,42.81,26.BO,23.84,40.01,32.02,29.10,29.37,24.80,35.74
8 22- 8 1 37.36 4.88 45.00 376.11 33.72

2 41.91 4.61
3 47.58 4.32

RCM:40.45,29.91,40.58,33.63,34.91,27.51,38.83,31.16,34.99,33.72
9 22- 9 1 41.36 4.64 45.00 423.25 34.79

. 2 45.93 4.40
3. 51.31 4.16

RCM 48.74,71.42,43.99,51.49,55.20,32.22,38.90,23.94,46.81,34.79'
'

10 22-10 .1 32.87 5.20 45.00 470.22 22.19
2 37.76 4.85

- . 3 42.69 4.56
RCM 30.73,22.35,24.58,25.85,31.75,25.81,29.86,22.03,27.43,22.19

CONTitGL NO. 8 7 9 8 0
'
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e

s.3 7 y ,' WI8* Sc"m*!"> w s fa t'ANC NLY ' :PAGEs:.2"' -

4

F'~ SANI PO8f-CH n' CPM . 2SIG% TIME EL TIME 1 RCM% 2 ERR ;->

. 1128E 1 L 1 1815 : ' 27.' 87 1 5.65 45.00 515.13 14.56-
2 ce*U 32. 93 . 5. 20

.

-

. . 3 % 138.38 4 . 8 11 . >

<
~

-. RCM : 30. 37,14. 73,12. 80,25. 05,20. 62,14. 61,14. 86,14. 32,15.17 ',14. 56 -

'

i ;20 28 ;2: ill 27.00 ~.5.74 45.001 ~562.06
'

18.01t '
-

.,' . 2" 31.84 5.28 9'

x.
33/

' '37.64~ 4.86
: 1 RCM23.32,22.37,13.59,16.49,10.67,18.84,16.90,17.02,15.45,18.01.1

21 i: 28- 3'i ' i ~ .35.76 '4.99 45.00 609.14 37.44
,

,

*' ~

40.31- 4.70:2
W. 3 45.31 4.43. .

- ;RCM 31i51,32.94,29.64,26,28,28.28,39.06,26.28,30.31,28i71,37.44- 6
'

- v J22.28-'4 '1 .32.13;. 5.26 45.00 656.14
'~

26.21
2

''
- .36.91 4.91

3; '42.29 4.58
'RCM 35.66,32.09,26.13,42.00,33.82,22.77,26.37,23.69,21.14,26.21L- ,

23 28- 5 1' 31.09" 5.35 45.00 '703.11 '21.35
2- 35.78- 4.98
3 _41'.04 4.61

. RCM 35.97,24.16,18.66,20.39,24.40,23.09,28.86,23.51,27.24,21.35
24 28 .-6 1- 33.27. 5.17 45.00 750.10

'

26.36
'

1

2 37.93 ~4.84 , -

i~
- 3- =43.47K 4'.52

E RCM a 33.; 85,32,50 ; 24. 82,34. 76,24. 94,23,77,29. '35,37. 00',29. 99,26. 36 :-
,

4
-

. g'?25 28 7 .1 29.53. 5.49 45.00 797.06 -16.57
~ '

' 2 '34.30 5.08
3 40.44.. 4.69 L~~

El ) .' ;RCM:42.69,24.06,27.10,18.39,34.02,20.02,21.08,19.35,44.35,16.57
d 261-28- 8- 1' 32,78 -5.21 .45.00 844.09- 27.18*

'2= 37.33 4.88 <

'3- 43.73 4.51
*RCM:27.69',19.19,22.26,37.22,31.14,33.23,35.43,19.82,37.91.27 18

'27v28 '9 1' 32.09 5.26 '45.00- ~ 891.08 24.51:-

.
'

2- '36.64 4.93-

.3 42.49 4.57 - ',

E
. RCM 23.00,28.58,30.60,18.13,16.00,21.75,21.93,13.27,23.14,24.51 '

g;. ' :21 28-10 1_. 31.13 5.34- 45.00 938.06 :16.76

[|.:
s 2 35.98 4.97

..._3 41.62 4.624,

@
.

RCM 26.53,19.59,24.36,22.94,21.09,24.61,16.00,21.33,19.66,16'.76
y

~ '

y

I

b {.

g
t~
L,

[-
3y swneLal 8 7 9 8 0

y~|
:

q,
x

'

a ,

5 aM simyn
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Copy to At
INTRA-COMPANY CORRESPONDENCE

nom C. Hannon At 10-101 o. 08/29/89
CBH /38/89

sownt Beckman Conversation Summary

This is a summary of the conversation I had with Pete Hansen, of
Beckman Instruments, regarding the closeout procedure.

1. The LS3801 is not capable of doing DPMs on backgrounds because:

* there is/was greater than one (1) isotope used in the RIA lab and one
can not do DPMs without specifying an isotope and a level.

* the background counts are so low the counting efficiency is not as
good as is normally encountered during experiments;

* background is the whole of all backgrounds, inclusive of everything
including cosmic radiation as well as the isotopes with which we
have worked.

This was verified by Lance Artel (Beckman Application, Fullerton, CA).

O 2- 8e s#99ested e cear the ora sect 4oe or 18e doo* eed s#6 4t 4t ~4th
our statement about our scintillation counter not being capable of
doing backgrounds in DPMs.

3. Our set of calibration tubes includes three (3) vials; C14 H3 and
background. Each of these vials contains a standard medium (toluene)
which has been argon-purged-perfect. Even air can affect the machine's
efficiency.

The calibration is a check of the ability of the machine to excite and
count this " perfect" vial. The counting efficiency should 100% (or
an"Hnumber"ofzero)orthecalibrationwouldnotbesuccessful.
The calibration does not and can not differentiate between the vials
spiked with C14. H3 or nothing.

The calibration counting is done on a zero (0) to 560 window. This
window encompasses the Compton edge (see attached, section 5.2.1).

4. Pete still suggested counting the one (1) vial ten (10) timec for
g the statistics before performing the wipe test. He still recommended

we conduct this work with the three (3) windows where we were working,
i.e. 0-550 for 1125, 0-750 for CoS7, and 0- 000 for P32.

4

C. Hanno

CONTROL NO. O 7 9 b O
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O Section 10
.

Disintegrations Per Minute (DPM)
.

10.1 INTRODUCTION 1. A set of standards consists of at least five and no
While the Counts per Minute (CPM) program provides more than 20 ste.ndards.
a measure of the rate of activity as observed by the
instrument, the Disintegrations per Minute (DPM) pro- 2. Each standard should have ideally the same type

gram provides a measure of the rate of absolute activity of cocktail and the same volume of cocktrll as the

taking place within the sample. DPM is a standard unknowns. H# is independent of cocktail volume
8 8'routine on the LS 3801 and 5801, and an option on the

LS 1801. 3. Add the same known dpm of the isotope being
used in the experiment to each standard. There are

When investigators use cpm data, they are assuming caWaN surces such as H waW ad Cthat the counting efficiency of all samples is the same. t luene comndaHy avaHaW. Nse are
in practice, however, counting efficiency is affected by accurate to i3% or 4% of the stated dpm. .,.

a wide range of factors - choice of liquid scintillation
_

. cocktau, amount of cocktail, sample type, amount of 4. Check the epm of each viat to insure reproducible-

sample, trace impurities or quenching agents, size and pipetting. The epm in each vial should be the same
type of vial, among others. The use of DPM makes the within counting statistics and allowable pipetting
experiment independent of these factors. error.

On the Beckman Liquid Scintillation systems (LS 1801 5. Add quenching agent to each standard in increas-
and 3801), one program is available for converting ing amounts. Make sure the quench range of the
results to DPM in single label experiments, and another standards covers the full quench range expected
for duallabel experiments. - in the experimental samples. There is some ques-

On disk-drive systems (LS 5801), the DPM programs on om w at sMuM M use fo@ qancNng
agen ea , s sa a a m atare more elaborate. Where appropriate, they are treated

separately in the following discussions, in addition, the 9""U "O '9'" " " " * " ' '
"O*'#' " " ' ' * * " "' ''' # *disk programs include a triple-label DPM routine.
monly used, and produce quench curves identical

The discussion of theory in this chapter presumes an to most quenching agents found in experiments,
understanding of quench, quench monitoring, quench

The standards are counted by the instrument and
- correction, counting efficiency, AOC, and related topics.
- If you are not already familiar with these iopics, you will used to store a quench curve. This is done by using the

find them discussed in Section 1.7 and Section 5. H# and CPM of each standard.The counting efficiency
of each standard is calculated from the known dpm

10.2 ESTABLISHING QUENCH CURVES added to the standard and the cpm recorded by the
.

I"8"" " "'Prior to performing DPM calculations (single, dual, or tri-
pie label), the irestrument must be provided with quench-
curves relating counting' efficiency to H# for the; % EMc%cy = CPM

DPM.iaotope(s) being usedeThe accuracy of a standard
quench curve is essential for accurate DPM results. A plot of Efficiency vs. H4 gives a graphic quench

( - Since the Beckman LS counter will store quench curves curve as shown in Figure 101. The LS counter stores a
indefinitely, it is important to take the time to prepare an mathematical representation of this curve and
accurate one. Standard sets are available from Bockman automatically calculates dpm. DPM can be calculated for !
for 'H and "C (see Appendix 7). If you wish to prepare the unknowns manually from the quench curve as !

your own quench set, review the following guidehnes: follows: 7 gg
10-1
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Figure 101, Quench Curves for Three Common Radioisotopes -

1. Count the unknowns. The coumar prints out the 3801-The questions are displayed on the CRT .

cpm and H#. and the are selected and edited by using _ ,,

the cursor.
2. Fired the H# of the unknown on the X-axis of the

quench curve. Figure 10-2 shows the question order as presented on
me p nier 8m Onme WM%m S2 am3. Draw a verticalline from the H# to the curve and

ns as ,an n s an explana.
then horizontally from the curve to the Y Axis.

tion of each of the questions. Note that on the 1801, when
4. Road off the officioney from the Y Axis. a question is answered through the keyboard, the

resp noe is als pr nted out so that you can verify the
5. Calculate the DPM for each unknown from the cpm

entry. The explanation of the questions is the same for
and counting efficiency:

both the 1801 and 3801 Figure 10 3 is the CRT display

gpy for the 3801 Single Label DPM program. There are two
DPM r items displayed on this screen that are not shown in

Efficiency Figure 10 2.These are OUENCH COEFFICIENTS AND
QUENCH LIMITS. If no DPM program is stored, the coef-

From this point on the DPM programs in the LS 1801/ ficients are all 0 and the quench limits are 0 and 1000

3801 and LS 5801 will be discussed separately because (default values). After quench standards are counted, the

of the differences in capabilities, setup, printout and quench coefficients and quench limits will automatically

calculations. be calculated and displayed on the CRT or printed out
'On the 1801 printer.

I 10.3.2 Setting Up The User File,

10.3 SINGLE LABEL DPM (LS 1801/3801) The quench curve you store will determine the accuracy
of all the DPM answers you get from this program. It is

10.3.1 Setting Up The DPM Program therefore recommended that you set up rigorous count-
ing conditions for the standards. These can be relaxed

f The single label DPM program is set up under DATA
f r the unknowns as you see fit. Count the samples long

~
CALC 5 in the user file. The DPM program on the 1801

enough to reach a 0.5% to 1% 2 sigma statistical limitcnd 3801 are identical except for the following: t
(160,000 to 40,000 total counts). Turn AOC on and take

,

:

1801-The Questions for setting up the DPM pro- multiple H#'s (3). Channel one must be used for count.
gram are printed on the printer one at a ing the isotope in this prog *am RCM, if available, should
time, be used.

CONTMOL NO. 6 7 9 $ $
10 2
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V Section 5 !
:

H Number and Automatic Quench
Compensation (AQC)

|
-

5.1 INTRODUCTION f
The problems arising from counting errors due to
quench have traditionally been one of the greatest C * ** **"

'.drawbacks to users of liquid scintillation instruments. rjThis hurdle was finally overcome with a new approach jg" V ', ,
to the measurement of quench, developed in the labora. >

'

- 4 i
tories cf Beckman Instruments in the 1970's, principally 3 - Ray ,[ ;

*

by Dr. Donald Horrocks,6fter whom the technique is W H - c' . . gg$
named. That technique is the "H Number." "ttT e

C H
u'.a.

.H 6 \ A.'

In addition to providing an accurate and consistent L. Hi :
method of measuring quench that is independent of the [

"
'

-

'NM -|sample, type of vial, or volume of coci. tall, using the H# ''

cpprr,ach gives rise to another signrdeant advantage. It
permits highly accurate compensation for the effects of Solvent Molecule Seae|yed

quench.

O 5.2 H NUMBER
Q Figure 51. Gamma Rays interaction with Solvent .!

| 5.2.1 The Compton Spectrum Molecules
Several different methods of measuring quench are i

|' used in modem LS counters. All of the so called "exter- '

| . nal" quench monito' ring methods rely on the analysis of
|- a specific region (or regions) of a " Compton spectrum."

|L To obtain the Compton spectrum, a gamma-emitting Compton spectrum of an unquenched standard (calibra-

isotope (in this instrument *Cs)is positioned near the n #n0 compaM M a #nt om Won spI

sample vial while it is in the counting chamber of the trum for the unknown sample being analyzed. The
,

instrument. Interaction of the gamma says from the pa ula@nbnN spm u@WscaWabon >

*Cs with the solvent of the cocktail (Figure 51) results is called the inflection point of the Compton edge (See
,

in the production of Compton electrons. These interact Figure 5 2). The inflection point is approximately midway
,

with the cocktailin the same way as beta particles from on the high energy portion on the spectrum called the .;
a samp;e. Compton edge (where the first derivitive goes through -

zero). When the LS counter is calibrated (Section 2.7) an
,

The pulse-height spectrum obtained by counting the unquenched standard is used to establish the position
sample in the presence of SCs is the Compton spec- (in channel number) of the inflection point of the

~ trum (Figure 5-2). Note from the figure that quench Compton spectrum. This number (about 830)is stored
affects the Compton spectrum in a fashion analogous to in the instrument memory. This point is shown in Fig-
the beta spectrum of the sample alone. The amount 81 ute 5 2 (CEug, Compton edge-unquenched). The
quench in a sample can be determined by analyzing the following events occur when the H# for an unknown is
position of the Compton edge (CE in Figure 5 2). Before to be calculated:
this is done, any counts from the sample are subtracted
to give just the Compton spectrum. in the Beckman LS 1. The sample is moved into the counting chamber.

instruments, quench is monitored by the "H Number" 2. The *Cs source (called a " pea") is moved out of >

method. the protective lead container to a position near the '
,

sample in the counting chamber. There is no direct
5.2.2 Calculation of He contact with the *Cs poa. The gamma rays peno-
The *Cs Compton spectrum is used to calculate the trate through the counting chamber and into the
H* The H* is the difference between a point on the vial to produce the Compton spectrum.

O@N M OL NO. 87980- 51 ,
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T!gure 5 2. The "'Cs Compton Spctra for H# Determination +

3. The counts in the unknown plus the counts in tl e Automatic Quench Compensation is provided r.s a
Compton spectrum are recorded for a short period way of overcoming this difficulty. When AOC is in use,

4 of time (6 seconds for 10 mL of cocktails). the channel upper and lower limits are automatically (adjusted by an amount determined by the H#. Figure 5 3 '

4. The *Cs pea is moveo back into the load
depicts a situation in which the channellimits are set at .-con a ner,

I 400 and 670. With little quench, this gives a counting
'

5. The unknown sample is counted alone w'thout the efficiencyof 77%(5-3A).WithanH#of 200,thespctrum >

*Cs. is shifted to lower channels. Now the efficiency is down
to 16% (5 3B), The AOC feature automatically adjusts-6. The unknown sample spectrum is subtracted from
the channel limits by a like amount, making them 200the spectrum of the unknown plus *Cs to obtain
and 470. Thus, the sample is counted with w,ndow set.ia pure SCs spectrum,
tings that allow maximum counting efficiency (68%, Fig-

7 The position of the inflection point (in channel ure 5 3C). AOC cannot recover events that are quenched
number)of the unknown is calculated (Figure 5-2, below detectability. AOC adjusts the counting windows
CEq, Compton edge quenched). to optimum settings.

8. The H# is the difference between the unquenched AOC is also usefulin low activity counting. Adjusting
(stored in memory) and quenched inflection points: the window based on quench reduces the background
H# = CEuq-CEq. counts without reducing sample counts.

5.3 AUTOMATIC OUENCH COMPENSATION (AOC) 5.3.2 AOC in Dual Label Counting ,

in dual and triple label counting, there is always some -

5.3.1 AOC in Single Label Counting " spill" of the higher-energy isotopes into the counting*

| As pointed out in the earlier discussion (Section 1.7.2), windows of the lower energy isotopes and vice versa.
the effect of quench is to shift the pulse height spectrum Since *H and "C are common isotopes, these will be
to lower channel numbers, used as examples.

This shifting of the spectrum creates a difficulty with When analyzing dual label samples, the instrument
q ~ -_ regard to the setting of the Channel Parameters. Con-Q must be able to correct the "C spill in order to obtain

sider a "C channel set from 400 to 670 ("C above 3H accurate 8H dpm results. The Beckman 5801 Series LS
channel). The counts that will be observed by the instru- counters will perform this correction automatically and
ment vary considerably, depending on the quench of a print out the 3H and "C dpm. A statistical problem when

| particular sample: the greater the quench, the smaller correcting for the "C spill is that with even moderatc4
the portion of the curve that lies within the channel. gggg 7 7

'
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2.7.2 M:nual Calibration '

c.. # .g, Mth the rack in position to be reac, press the SPECIAL
, ~ ~ -.,_ - + 3d W #J3 .fi!Jt- PROG key. A display of special programs appears, one i)I'"; Ut t TD '

line of which reads:

' - '
.

~

gn
i t , , hps.g- == rm,

-

U gg " Gig 5 CAllBRATION

\ MEM i
; Press numeral"5," and RETURN..

y T 1
- The system now displays:

- 5 ]' g _ , , ,

M7" SYSTEM CALIBRATIONe

Af USE UNOVENCHED STD, PRESS MANUAL I
*

a -

" : s. _~~; f
_ _w- _

When you press the manual count key, the instrument_

#L: . % Z:DLTWG7C'*1_~.G will load the first vial, count it, and then make internal
L-.= ,1- M T ~ gain corrections as needed. (Note that the systemy b- e.;_

b *
accepts the first vial as containing the standard; be

Figure 2 7. Placing a Rock in Sample Changer certain the standard is not preceded by any other vials.)

2.7 CAllBRATING 2.7.3 Calibration Results
Calibration is done to assure that a given window setting Afte' calibrating, the system will display CALIBRATION
for an isotope really covers the energy spectrum for that SUCCESSFUL, followed by the day, date, and time of
isotope. The inflection point of the Compton edge of calibration.
*Cs has a known, fixed energy in an unquenched

S the display report that Calibration wt.s unsuC-
solution of 478 kev. In the calibration routine the instru. cesstW, check to be sure the first vial contains the 8H
ment acijusts itself so that the 478 kev beta falls in the
correct channel (B35).

standard, and that the vial is not damaged. Press
M ANU AL COUNT to recalibrata, if the instrument should

The system incorporates a self calibration ftature, be unable to calibrats successf ully after three attempts,
based on using the unquenched calibration standard of call your Beck nan Service Representative. '

. J 8H provided by Beckman. Section 5.2 explains the
V Compton spectrum. To set up the system for calibration, 2.7.4 When Calibration Should be Done

place the sealed, unquenched 8H standard in the #1 The instrument should be calibrated daily for the first
position of the rack on which you have mounted the week or two ' ntil the phototubes settle irt To check thisu
cal.lBRATION card. It is convenient to use this same you could do the following:
rack for storing the other two sealed samples provided.
Place the "C calibration standard in position #2, and 1. Calibrate the instrument with the unquenched 8H

standard.the sealed background vialin position #3.
2. Set up a User Number to do an H#.

As previously mentioned, Beckman recommends that
you leave this calibration rack in the instrument. Even 3. Determine and Record the H# of the 8H standard.
though the system will seldom require calibration, leav-

4. At some later time, check the H* of the SH standard.
Ing the rack in place provides you the assurance that

if it has changed by more than plus or minus 4,regular calibrations are being performed. ,

recalibrate.

2.7.1 Auto Calibration After the initial warmup, a monthly calibration is more
,

if you install the AUTO CAllBRATE card on the rack, the than sufficient. Calibration should also be performed [
system will perform a calibration using the first sample prior to setting up any program with standard curves or '

.

En that rack. Ne other samples in the rack will be proc., stored standards such as DPM, digital integration or RI A.

\ essed. After calibration, the system searches for the next Also calibrate before determining window settings
/ rack with a User Number card or Halt card. through Spectrum Search and Spectrum Analysis,,

pD

DONTROL NO. 8 7 9 3.0.
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GENERAL MILLS, INC. - JAMES FORD BELL TECHNICAL CENTER !

NONTHLY RADIATION SURVEY REPORT

Ih This statement must be completed by an individual authorized to use radioactive
materials and reviewed by the Corporate Radiation Officer. It is to be filed by date
and retained until the Nuclear Regulatory Commission authorizes its disposition.

'

Date

Locations 6 5

Survey Instrument. Ludium Model 3 with 44-9
Pancake Detector >

___ Technical Associates 4
Cutie Pie Model CP44

! Prepared by
'

3

.__ All Dose Rates (0.2 mr/hr 8
3 7

Contamination detected __

Remarks
| ,

9 1
'

_ .

_ _. . ,

_ . - . ...

REMDVABLE CONTAMINATION

100 cm2 wipes

location Net c/m Location Net c/m
|

1. Sink 6. Refrigerator Shelf

'2. Heating bath 7. Disposal Storage

| 3. Work surface 8. Floor

4. Centrifuge 9. Charm 11
'

5. Scintillation 10.
Counter

11.
BACKGROUND VALUE

,

Counter - Beckman LS3801 137 Cs crystal

Calibration Source H3

O Reviewee by Date

MRADSUVY,

I

,

. .. --_ - _ _ _ _ _ _ - - - .- . - . . . _ _ _ _ _ --
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General Mills, Inc, i
/ James Ford Bell Technical Center .

'
.

9000 f1ymouth Avenue Nonh :, ~,) .
Mmneapolis, Minnesota 55427s ;

L/ .. i.,
.

I

.

CBH /30/89

June 19, 1989

:

Mr. Bill Horred
+

Ludium Measurements, Inc. :

501 Oak Street
Sweetwater, Tx
79556 <

Dear Mr. Norred: ith
,

Enclosed please find one Ludlum survey meter, (serial number 18517), w
'

It is |

a rnodel 44-9 " pancake" detecter, (serial number PRS 631),teing submitted to yoc for required semi-annual calibration.:

Please use the follo*>ing p,:rd sse order number for biliing purposes:
:

'

[ R3-103629-0 't
t the address

When returning the instrument please send it to me ditcctly awe wiil aced a copy of the calibration certificate and the
'

conversion chart for cur records to be included with the instrument.|

listed below.
'

Cor'/y Hannon
General Mills Inc.
James Ford Bell Tectrocal Center ,

| 9000 Plymouth Avenue
Minneapolis, Mn.
55427 :

'
i

Room 10-101

i

I appreciate your help on this matter.
,

Sincerely,
'

~~

y)/r

L.
> .

C. Hannon
Research Microbiologist

'

v

cc: M ~~
R. Bowers- 3021

8*NNA No. 6 7 9 8 q
i ,

,, - ,,n., . . - ,- --
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..............n....... LUDLUM MEASUREMENTS,1NC. .

"

N| )
eis. m.uw.m n n = w.. c.

datanfi[saas/8m/.shla[ po , gy,3e, pe g ,3,/

84shum*4h 801 OAE STREET
SWEETWATER. TEX AS. D. 6. A. 76 &&$

CONVERSION CHART

CUSTOMER: Ah'e tA L El L 5, TM Date d I' r - t i

Order No. /V7WV Model No A S/N / t 'i / 7

So w (\ f 2 7 Detector Model 46 9 S/N7/' Sl31

Size IEO ~I H. V.: 90h '

Refeneve Point Dial Baige/Me
1

..) O n n1.'|Lt I. 9 l' X 100a __

f~. /
*

} 6 A ._l!Q )Sn ''
,

''1. * S* L'Ino . . . . , _ _._

So_ .

A C ~
~ _ . . _ _ . .

''' 55 e _._ 2 5 .
3 V X 1015 *. .

" ''5 I. 2 y

J 4. 2 L' X l''

I ': D. 2 K ~

:

.

.

| O,
|

;

tw= at

-. . . _. . _ _ . - _ __-_ ___.._..____ . ___ _ _ _ _
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LUDLUh! MEASUREh!ENTS, INC. 1, , , . ,
WORK ORDER No /#7#N.

e . . . . . ' .: .- .,

,M yGs. ' *

d ,ustomer Name 1+"b %*lA A> Condition ReceivM %dC
' u

Addr= 9dB Ahl71 0w YE/ /- % b hO h ff907'

o e
-

Special Instructions O YES O Call customer with Est. Mther 4w M
1. Mod. No- 3 S/N /9I/7 4. Mod. No- R/N 7. hf od. No- m/N __

'

2. Mod. No. 42/ 9 R/N 563/ 5. Mod. No R/N 8. Mod. No- R/N
3. Mod. No R/N 6. Mod. No- .S/N 9. Mod. No R/N

rTDI PART NO DEBCRD"rf04 AM0tWr PR2CE /R.A. 0087

.

_ . -

t
'

-- _.
__ -

Total Parts Cost

--- ..

. _
-

._ ._

--

_
_ - -

i.

f No. of Pr les | S0 00 |Num . Ca'ibrated -

. r hr (s) at 8 per hour
i

'O
| Sub To+nt-

i

Shipping Charges

TOTAL CHARGES
.

Sin . _ r It| 3 E|m d b ~ A S' N' Date.

Q/C ReleaM Date

|

| 5 Dat, 9 05 Contacted Phone No
i

|- PO No. By ( A ^ ^-
1

4. e * ki
m
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LUDLUM MEASUREME.NTS, INC.,
.

CERTiflCATE OF CAUBRATION Post OFFICE BOX 810 FM ND. (915) 836 481t(^T $01 OAK STREET TELEX No. 666632 UD
,

' *

,Q SWEETWATER. TEXAS. U.S. A. PH. 9t6 3864464

b e' n' d 4LL % It 4' ORDER ND 1 # 7+' 'MCUSTOMEp

ladl n * Model . 3. Serial No lPS/7utg

Mig lLd!L M Det Modet 488 Serial No "Pe 'M k I *

Cal. Date A ' M - Pl Cat. Due Date /# * .D i' * 3 i Cat. Interva' 0 ^" METERFACr
Check mark ( /) applies to applicable instr. thd/or detector IAW mfg. opec, s. D New Instrument

'

DO V a' 'ND Det. (Alpha) Bkgnd epm ' Detj. o er. V MV -

T % 'F RH 5 "d % AftJA 0 I .. Cm Hg ET F/S Resp. ck [ Zero Reset ek. E' Audio ek. [ Meter Zerced
Bat. ek. (Min. Volt) A3 VD7 D Bat. Voli VDC Instrument Volt Ss' 9 f't _V <

D Threshold Dial input Sens J5 mv. O Input Bons Linearity
D HV Readout (2 points) Ref./ inst _ / V ef./ Inst / V
D Alarm Setting ek. O Wyow Operation D Background subtract B Mechanleal ek.
Repair instrument Received: 2 Within Toler. + .10% D 10 20% D Out Toler. O Requiring

Repalt
COMMENTS: '

9

o.m . c aws o.u cw eme i.=io.us e-mecc, a www se e., as. ** w we m. w er e,.m e m.,g *

[]
RANGE MULTIPLIER REFE*iENCE INSTRIJMENT INSTRUMENT REC'D

CAL. '?OINT METEtt READING "AS FOUND READING"
, ~' _.X .!f0.GL. 4/o e t'_e. % d s' // t

.

X /en ' ' ' / t'
__. / r

''

;... .. . _ . <

X- 1O # A l' s/ r ;*
- _ . . .. ,,__,,,

X -./^ * / A' L. I'*
. . _ _ .. . . . .

X .. I ,_4; 4 P
- 4 A'

'

- - - ..
'' I :; I s' / rX _ - -. - ..

X n. I 4ff:m.. ,_ 4 l' di_*..X L.T.C. I '' I r i
~

_X-
_X

X
'

..

oU Range (s) Calibrated Electronically
a.e.== cat. P. ins tasire i ahur amans A. r e n =ame-

Digital -

R:adout / / / / / / / / / / / / / / /

L!
Se le / / / / / / / / / / / / / / /

) sme.m u.u .i.. in. =,w m.i .wv. m.uw. u. w. nw.we e
r.: =: e r.me.-a.:nr.m .= = .~.m: r eiusue ir.mu. w u

w.

.o ava. .e sm.aus. .r w s m=.= . ems.: = ms we - - - -
[Cs13P Gamma s/n 1162 O Neutron Am 241 Be s/n T.304 *=i. . tu cuiw.m. u==. m. unie

'

O Alpha s/n O Beta s/n O Other
(O (p'M 500 s/n /*5 N O Oscilloscope s/n O Multimeter s/nm/

I Calibrated By- tM- l >' b @ E ' E'Date

Reviewed Byt Date PM
-- ammm m ,
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