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11-Mar-97

Mr. Kevin Reilly
Defense Na*5nal Stockpile Center
8725 John J. Kingman Road
Fort Belvoir, Va. 22060-6223

Dear Kevin

The following information is in response to the letter dated January 30,1997 from Mr. Dominick A.
Oriando, Project Manager, low-level Waste and Decommission Projects Branch, Division of Waste
Management, Office of Nuclear Material Safety and Safeguard, US Nuclear Regulatory Commission
to Kevin Reilly.

As indicated by the memo contained in this package, Mr. Wayne Gaul has provided the requested
calibration data and answers to the remaining questions. OHM has, in the past, responded to
questions from the NRC on behalf of the DLA . The existing project funds are exhausted. Any
additional request for information or additional question pertaining to the Curtis Bay Project will have to
be considered cost growth and handled through the Change Order process.

Sin 9(ibly ,

. Gd'

-

hillip J. Mali (for Pete Wells)
OHM Project Manager
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DEFENSE LOGISTICS AGENCY g
DEFENSE NATIONAL STOCKPILE CENTER g.8725 JOHN J. KINGMAN ROAD, SUITE 3339 -.~

FT. BELVOIR, VIRGINIA 22O60-6223
|-

IN REPLY
REFERT

DNSC-ME

MAR 18199/
Mr. Dominick A. Orlando |
Project Manager '

Division of Low Level Waste Management and Decommissioning
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

,

Dear Mr. Orlando:

Per our recent discussion, we have gathered the
responses to your last remaining questions. Enclosed for i

your review is information and clarifications you requeste'd. !

I have included two copies of this information. One for
NRC and one for the MDE.

Should you have any questions please feel free to
contact me on (703) 767-6522.

Sincerely,

- .s
vs'' f,

KEVIN R' LLY I.

nvironment 1 Prote tion I

Specialist
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From: Wayne Gaul To; Phil r.'aiich 02:e. 3/14/9r Trw: 06.13.15 Pagi2 of 2

-

1_
: ===--
: -

\_A=
"

OIIM Remediation Services Corp.
Nuclear Services Division

To: Stan Hodges

From: Wayne Gaul

Date: March 14,1997

Subject: Response to Curtis Bay Depot Questions

Reference: Letter from Mr. Dominick A. Orlando,. Project Manager, Low-Level Waste ard
Decommissioning Projects Branch, Division of Waste Management, Office of Nuclear Material
Safety and Safeguards, US Nuclear Regulatory Commission to Kevin Reilly, dated January 30,
1997.

This is in response to the questions asked in the referenced letter.

1. The calibration data for the equipment used for survey activities is attached.

2. The four point block average of 0 dpm/100 cm is correct and represents data from points2

that were recorded as O dpm/100 cm' because after subtracting background the reading
was negative and at that time in the project negative numbers were not recorded
Therefore the results represent four areas where, once background was subtracted, the
results for all four places were less tFan background and 0 was recorded. Four zeros

2hvided by 'Sr, resu|t in a four point average of 0 dpm/100 cm .

3. Activity levels such as this were treated as an activity below the guideline value of 1000
dpm/100 cm' because "The limit for activity on a building or structure surface is three
times the guideline value, when averaged over an area of 100 cm . " From NUREGICR2

5849 Section 8.5.2 Buildings or Structures. Any activity level greater than 1000
dpm/100 cm' (number without adding the associated error) was remediated regardless
of being less than three times the guideline value.

4. Large area detectors were used in a scaler mode, with a fixed count time, to determine
the average dpm/100 cm . The count time was determir'ed from calculations thd2

required the minimum detectabic activity to be loss than the guidelino value. This was
also dependent on background. The large probe size was corrected to correlate to an
area of 100 cm'.

.
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..Y' CERTIFICATION OF CALIBRATION 3. .

.

,

*
1-

.( ;

!

Instrument ESP-1 / SPA-3 ,

i.'
*

,

Serial Number _ 1645/5676 \ 1101 , " .' ' ' ' ' -
,

.,,
,.J, !
-* .

j f ..

i
- Type of Source _Cs-137 10 mci S/N 733

'

,

. { f ' ',.B .
, ,, ,

. . Q. ' ,jl * b - }. , ,' MP-2 S/N 192' ' .,

' .V* ,^ FLUKE.8010A S/N 4530050
' ', ' ' ' . " ' ,

i4

. .: 3 ,.;h - ' i -
*

-
*

)!typ, . \s :.
..

7.'r - 3, .
; i .; er* . .

.A I
1

. j; ,. '-

~. y , **
.

,t .

i >
,

s 6 e ,.

')..''t
,

-

c ' Range Calibration Point Reading
+

',a .s
*i, , .

, .,

,, ..4,
.

CNT/ MIN 0.5 mR/hr 5.78+05 CNT/ MIN
Y. :'<a .-

51U.'[ _ CNT/ MIN 1.0 mR/hr 1.11+06 CNT/ MIN _ _
*

. ,

y . ,

1

4:( ' '. ' -. . .

.' .- 5 :
.

.?,.,, . , -

tr
,

* * r t. ' ..,; , ,
,, s , ,

..r. , . ,

. ,.
3, . . .;.

'

' . , ' .,ilO,:.C
i ,

n W .' ...This probe is energy dependent. fIf direct readout in mR/hr is desired, ,,,

'dM,k_ytheESP/ SPA-3shouldbecalibratedusinggammaradiationwithenergy . . . .
f. 'r:-

; p||'t ,jcomparable to that being meaa. ted. '.(*py{s 'j N * ' -
,,

. 6

. ,c ,'

..

1.00+00 High Voltage 9.75+0'. Volts-ik,|',,k;,CalibrationConstant ~* .
.

,

;
.,d:' ' ' .. 'c, , , " .,

j C ., Dead Time (Sec.) 7.10-06' Input Sensitivity 10 mv !
' *

16,
-

.. ,

Overrange 3.66+06 CNT/ MIN 1,4.

, . * t

|

Calibration sources used have calibration traceable to the N.I.S.T.
- * EIS

JAN 101995 V'
7 - t I

<sr ,

. , . - Date Signature (fif)
-- w

.-
-

i<
1 . p {

j
'e, ;

! # *

5 P.O. Number

I, g5'

1.,

'

( ''
,

s !

| 3. '

, m ew. . ;

A subsidiary of ,

k ,~ S .- Thermo .nstrument *

"

,m ' Systems Inc. -

. 9



- ..- . . - -

-.

CERTIFICATION OF CALIBRATION

I,

Instrument C59- t /A L ~5-7

Serial Number l'50(,M)i 70 /t i i9 3sr4 W S *(4 t%t
Type of Source hw '2'39 5/,J 11T'1 g N 1190

.

EmWE. 36\D6 %/W RSTN'

MP ~2, GlrJ 4CO

Range Calibration Point Reading ,

(_@r f wtt d li Y O c-o M rl\i 4i34 07 csJr/w >J 33 3Id

c urlm rJ \2,M m en n[3h 4,Rbb63 carlm ^%Qh |

ur/mG (S% cm % Ga) crai +04 cm-Imdbt#/d |
e i w-/w_i W 1|6h6C6coxlyg)_ MiY1tcs e or/wid(%.57h !3

l

|
'

n the Calibration Constant is 1.00, the 2 pi counting ef ficiency is:

Readino X 100 Per Cent Efficiency=

Calibration Point CPM (2 pi)

Calibration Cmstant bDOt@ High Voltage I n $4h

Dead The (Oc<. ) l,2A 09 Input Sensitivity kb mV

Overrange kh ,/ A

Calibration sources used have calibration traceable to the N.I.S.T.
,

-~g
3

\ TEST

Date Signature \ .,A ma
x v - v

b h ~l( P.O. bbmber i

|I _
l

A subsidiary of
Thermo instrument
Systemu Inc.

J
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CERTIFICATION OF CALIBRATION |,

t
.

-

!

Instrument ESP-1 / LUD_t3144-10
, . ~ - ..

. , _ _

Serial Ibnber 2477/11221/F9060362/ '

11065, ,

Type of Source Cs-137 10nci S/ht-733
PF-2 S/N 739

*

FLLKE 8010A S/N .5740119

Range Calibration Point Reading

'
--CNT/ MIN . 5 nR/hr - 6.07 45 CNT/ MIN -

,

. . - CNT/ MIN * - - - -- l'nR/Fr ~ 1.21 CNT/ MIN

. .i . - - ..,.

,, _ ,

. _ .
f-

* CM . ;r - . 2, 3. ,.,, _, ;'*
.

;

. . . a .. -

.. _ _ . . . .. .

This probe is energy deper.umt. If dii e-t readcut in nE. . .e is desired,

the ESP should N calibrated using gama radiation with energy comparable
to that being measured.

,

Calibration Constant 1.CO+00 HighVoltage8.5b+02 volts

1

i Dead Time (Sec.) 1.15-05 Input Sensitivity 10 mv i

!

Overrange 4.14+06 CNT/ MIN |
|

|*
,

| Calibration sources used have calibration 2able to the N.I.S.T. . |

3 EIS

Date : AUS 161994 ' - Signature _ TEfI
-

'

hh[Mk ,

$s .c.9Y
''P.O. bbmber

o
( si

-

A subsidiary of
Thermo Instrus ent
Systems Inc.
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CERTIFICATION OF CALIBRATION

ESF-//.5/4.3 |

Instrument

Serial lomber c23/ [//d 8$///.7o
'

Type of Source D - / 37 /dn [<fy,733
Ml'-> J/A ?.73
R. s/KE 2 croig .r/a - S79'ord

.

.y
Range Calibration Point Reading

dNTfMI4 . 5 mWke 6. p 5+c 6 Cdrh/4
' / (

$41~ M/$ f f!?Y r b d3 $& [df N/
< i <

i

n

The SPA-3 probe is energy dependent. f direct readout in trR/he is
desired, the ESP / SPA-3 should be calibt ted using gartma radiation with
energy comparable to that being rneasured.

Calibration Constant /. 0 0 -/ O O High Voltage 7,60 VO2 V

Dead Titre (Sec. ) 9. to 3 - o 6 Input sensitivity /0 mv

Overrange 3, W4o G. dvfdW

.

Calibration sources used have calibration tra a ble to the N.I.S.T.
'

EIS
MAY 2 41994

-

est
~~

-

Date Signature'
/ f

~~
(. .9

.

[ cte
_

b)*) h ol []
-P.O. Number

7

:

|I i

A subsidiary of
,y Thermo Ins ument

Systems Inc. -
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CERTIFICATION OF CALIBRATION*

|

Instrument ESP-1 / SPA-3- ,

i s

Serial flunber 2479/11223 / 111884

'

Type of Source Cs-137 10 MCI S/N 733.

FP-2 S/N 192
FLU <E 8020B S/N 4005114

.

.,

* .t .;
,

.r. .

c int ReadingCalibration o
, ,' ;; R,ange

' .
, .

. 3 '

,j'jg?{.;;'i,
*- u

..gt. R/hr .2 nR/hr " 2.03+02 uR/hr- u< i ;

,|; ~ , O.' ' ! -
_

q' c.. - . ;*

: uR/hr .5 nR/hr S.12+02 uR/hr' '

4 *

t.

1 uR/hr 'l nR/hr 1.00+03 uR/hri
g

*''

., , . e
.

.

,

.;, : . uR/hr 2 nR/hr 2.01+03 uR/hr
<
- .

.,
, ' ,

i a
.

., ,, ,

. ''.. c

2 a; , 'r s. .I t.';... ,

. . .

t! 7 .
i r ,

This probe a s energy dependent'. If direct readout'in nR/hr is desired, |
'

'''

I '. ,

*

i.

f, the ESP / SPA-3 should be calibrated usir.1g , gamma ' radiation with energy
-. I'

comparable to that being measured.5.>
,

! . . . v. ... r,
; ; ' '." .

.
. , , q . . 4, W . .,

.

c.a.3,! .

.

i 4
. ,. . , . . c. , . ; . . .

, 1 Calibration Constant 8.10+10, av.y,ryigh, Voltage 9.03+02 Volts _
',

,
, ,

'-
'

'
!

. , Q ., h .
.

Dead. Time (Mc.) 9.50-06 ' f Input', Sensitivity 10 .nN'

Overrange 2.86+03 uR/hr ' f.3
,'

.ip -*,; .. . ,

'
., f- ,ed' '

! !}, ' ,,'t[,qlibr;ation sources used have calibration traceable to the N. I.S.T. f
. , .

-

\< . 2 .:
: .r,..

!~ kte M 211994 Signatur)l. - M h r$'!r .

; U Nu-

P.O. Number 7bb[7 C C
!

: I
io, '

,
.

* A subsidiary of '<
* Thermo insh4 ment

*'
i.,

Systems Inc. ,
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CERTIFICATION OF CALIBRATION
,

.

!

! Instrunoit ESP-1 / SPA-3
:

'

Serial Number 2479/11223 / 11188
;

4

Type of Source Cs-137 10 mci S/N 733
FP-2 S/N 192;

FLUKE 80208 S/N 40051144

i

a

: Range Calibration Point Reading
i
:
a

uR/hr _
.2 mR/hr 2.03+02 uR/hr

; uR/hr .5 mR/hr 5.12+02 uR/hr
i

uR/hr 1 n6/hr 1.00+03 uR/hr

uR/hr 2 mR/hr 2.01+03 uR/hr
i

i
1

4

l

i I
I'

This probe '.s energy dependent. 11 dirert readcut in nR/hr is desired,I
,

the ESP / SPA-3 should be calibrated using gamma radiation with energy
comparable to that being measured.

i
Calibration Constant 8.10+10 High Voltage 9.03+02 Volts'

Dead Time (Sec.) 9.50-06 Input Sensitivity 10 mV

!
i Overrange 2.86+03 uR/hr

|
4

Calibration sources used have calibration traceable to the N. I .S.T.*

_

b Signature

(/ - () w |
ADate

P.O. Number 7bb/701b \
y. .

l 1
(

1' |
!

)A subsidiary of
!'V Thermo in.;a ument

Systems Inc.



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

.

.

I

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

|. , , , ..

of ' 3 ,
,

| i
2 ''

CERTIFICATION OF CALIBRATION
;

i 'e'
.

]. Instrument E:5P. I /s4 r a 7.

'

i Seriel ueer 2wa/s,3shs2,
. sf/J (o'h 5 5[4 "IiSB

'

. . ~

[!i [!h. Type of Source 90 '2. M.' dtJ~1\fl s/W -1 RO* '
' '

i .8 : ! * F m e vowt dusu so w ' +2
:

! W, 1 g ii m m .;t w yoo w o ;<,,..4,rj 3;'p 94

i j;$,3 ,' p, 1 I>''' * ' '' 'i t- ,
4-4 g ,,

# f(I h 'g' *
I ee

. . 1

:d i',
'Range Calibration Point Reading*

-

4*

1 ,
,

4.43t02.emrkidhi|f)!@M y& ITT
,

4, L & 03 m r-/M l'5'1s"JI#)'t'M~r, m LI I Z.y'l60 c D A. ?

N;D <Ju .(17 6 ildB +0 4 e idt d bl,^'
'

ur/~ J . b1 % de8 e (10 4.crs.ascar/~,a(33,37.)"

t

:
,

4

.

>jr| '
'y:.

.:!
,

; cj
,ij,Q;: . . e

s

i
-

When the Calibration Constant is 1.00, the 2 pi counting ef ficiency is: .t j.
,

| t,,
.. .-

' |!:j. * Readino X 100 ~ =
'

Per Cent Ef ficiency '
.

,,

'

<; j' Calibration Point CPM (2 pi) Oi i.
.

,
..-

, ,'., .p j.:!j ;
' ''. :- . .

{ E .! , Calibration Constant t.00 + O O q.High Voltage IsIb + O 3 .;0 * . .i
' ' ,,

.1 - . .. >

. Dead Time (Sec.)l "/ O - O p input Sensitivity \O mV
'

.,,
+ ,- , , ., , . . .

' IOverrange N/A
'

-
. y H, ';' ' c te

_;
. y *;' , i, .

,

s. j - * , ,, ,); . -

,

U; N.[ ! Calibration sources used have calibration traceable to the N.I.S.T.
. ,

'

{.;4
, .. . ! .. .M I S' I. (je

*h . <
i ;

*

g,,
l !' TEST ('

l. ;

JUL 2 51990 Signature'/
'

.t J'

m 4 \. : 9,7e ,_og_ A ,y ~ .'i
*

_

! h; ( P.O. Number

|I -- |
'

,

A subsidiary of
Thermo Instrument ,

:,c . Systems Inc. ,'.
,
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) CERTIFICATION OF CALIBRATION |
! I
t |

,

I

Instrument ESP-2 / HP-270
)a

)Serial Ntanber 1252/11955 / 01110' .

10mC1 S/N 733
,

i Type of Source Cs-137 10 Ci S/N 375
MP-2 S/N 174'

} FLUKE 8010A S/N 2650076
,

I
!

i

Range Calibri'. ion Point Reading

_ mR/hr 2 mR/hr 2.05+00 mR/hr

| mR/hr 20 mR/hr 2.00+01 mR/hr
1

i
mR/hr 200 mR/hr 1.89+02 mR/hr

) mR/hr 2 R/hr 2.02+03 mR/hr .

l

i (
; _

;

4

i
4

I
- _

.

Calibration Constant 7.00+07 High Voltage 8.97+02 Volts

{ Dead Time (Sec.) 9.80-05 Input Sensitivity 10 mV

Overrange 4.19+03 mR/hr ,

,

Calibration sources used have calibration traceable to the N.I.S.T. EIS,

,
, TEST

0 lbS3 SignatureDate
i

P.O. Number

EIS

(4

|t i

A subsidiary of
Thermo 11strument
Systems Inc.

_ . _ - _ _ - _ _ . _ .
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CERTIFICATION OF CALIBRATION I
-

d

Instrument ESP-2 / HP-260
*

Serial Number, 1252/11955 / 00558
,

Type of Source Sr._Y-90 S/N 544,7620 .

Cs-137 10 mci S/N 733
.

10 Ci S/N 375,

MP-2 S/N 174
FLUKE 8010A S/N 2650076

1

!
Range Calibration Point Reading

|

CNT/ MIN 8350 CPM (2w) 6. 58 +03 CNT/ MIN (7 8. 8%) I

CNT/ MIN 22200 CPM (2w) 1.94+04 CNT/ MIN (87.4%)
;

3

)
4

|

t

.

! When the Calibration Constant is 1.00, the 2w counting efficiency is:
Per Cent EfficiencyReadinq X 100 =

Calibration Po'nt CPM (2w)
;

Calibration Constant 1.00+00 High Voltage 8.97+02 volts
,

!
Dead Time ( S e c . ) ,,_) . 0 6 - 0 5 Input Sensitivity 10 mV

Overrange 4.95+06 CNT/ MIN

Calibration sources used have calibration traceable to the N.I.S.T.
/ / #' T ST

Date FEB 9 1995 Signature 4 L- s-

P.O. Number |

Q'5
1

\ '

i

A subsidiary of
Thermo 1.1strument
Systems Inc.
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|

|
.

s

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / AC-3-8
'Serial Number 1252/11955 / 11280 ,

!Type of SourcePu-239 S/N 6913,7188 ,

7189,7190

MP-2 S/N 174
'

FLUKE 8010A S/N 2650C76
|

Range Calibration Point Reading

CNT/ MIN 1,300 CPM (2w) 2.76+02 CNT/ MIN (21.2%)

CNT/ MIN 12,800 CPM (2w) 2.81+03 CNT/ MIN (22.0%)

CNT/ MIN 156,000 CPM (2w) 3. 4 9 +04 CNT/ MIN (2 2.4%)

CNT/ MIN 1,198.000 CPM (2w) 2.82+05 CNT/ MIN (23.5%)

\

When the Calibration Constant is 1.00, the 2w counting efficiency ist

Readino X 100 Per Cent Efficiency=

Calibration Point CPM (2w)

Calibration Constant 1.00+00 Migh Voltage 8.51+02 Volts

Dead Time (Sec.) 1.00-05 Input Sensitivity '10 mV

Overrange N/A

Calibration sources used have calibration traceable to the N.I.S.T. EIS
TEST

FEB 9 1995 [ sTDate Signature

P.O. Number

* C-
1

|

A subsidiary of
Thermo Instrument

^^

Systems .nc.
I
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| CERTIFICATION OF CALIBRATION

11
||
'' Instrument BSP-2 / 3p-260 ;

i

|

| Serial Number 995 / 11257 / 11229
7620,

|
,

Type of Sourca JrY-90 S/W 8-544'

|
: | Cs-137 10mC1 S/N 733

' | 10 C1 S/N 375
4 || MP-2 S/N 126
j 1 PZ.UKR 8010A S/N 2435022

~

I
.

|

Range Calthration Dolnt ReacLing

CNT/ KIN 9.350 c'M (2wl 5.0S+03 CNTltE MIip_,131

crr/ MIN 22,200 CDM (2r) 1_36+04 CNT/MTW(61.3%)

| _

l
|
|

)( '

|| When the calibration constant is 1.00, tbn 2 y counting efficiency is
Per Cent Efficie2WyReadine I 100 =

R abration Point CPM (2 m) ;

|
Calibration constant 1.00+4u Kish voltar A 97+02 volts

|
Dead Time (sac.) 6.40-D5 Input Sensitivity 10 av

1 ' Ovarrange 4. M 06 CET/NTE

| Calibration sources used have calibration traceable to the N S.T. ]

Date Signature I 6

1 'l .Roall'1, .e . m

a@
A + W y of
Thermo Instrument

: Systems Inc.
(

04-24-1995 09:57Ar1 803 252 5932 P.04

__ _ _ _ _ - _ _ _ _ - - _ . _
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CERTIFICATION OF CALIBRATION ! !

ZastomantRP-2 / 179-270

i . Serial Number 995 / 31257 / 1040 .

'10 mci 8/N 733
Type of Source,,gs 337 to ci e N vm'

MP-2 8/N 12 6
PLUKE 8010A S/N 2435022

1i
1i

1

4 |

Racge Calibrat. ton 1% int Reading
| |

2.09+00 mm/hrmR/br 2 9_/hr _

| | mR/hr 3D sJt/hr 1.96101 m2/hr

| mR/hr 2D W .Lbr _ _ . _
1.90+02 mR/hr

,

1*

' ' mR/hr 2 Rituc 1.0h01 mR/hr

|||| __

'

( ||
||
||
|,

-

<

.
1s

i i( Calibration Constant G.5C+07 High Voltage _8.97+02 volts .

', Dead Timm (Sec.) 9 . 5 0 -C 's _
Input BensitLvity 10 MV

||

Overrange 3.98+03 mR/hr (:

Calibration source.m use.d have calibration traceabla to the N. *T..
,

Date Bigmstura 9 -
-

Soall?s.o. Number
l

g5 '

|

1

l

A s=I=whary of
Ther2no Instrument

q' Systems fac.

04-24-1995 09:57Ft1 803 252 5932 P.03
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CERTIFICATION OF CALIBRATION
1

i

,

' Instruncut J O -2 / AC-3-8
i Serial Number 995 / 11257 / 11258i .

i 2ype of SourceN_-639 3/g 6913.*/189
.| 7189.7130 i

*

MP-2 S/N 126
FLUKE 8010A S/N 2435022 |

i

1,a

! i.
4

' !,

Range Calibration Point Reading I

l*

CNT/MIM 1.300 c.M (2ct) 2.60+02 catr/wrE(20.04f |\' _
|

;1
,

| || CNT/mIR 12.800 CPM (2nin Mt_QL t Tr/MTN (*. 9. 6%)
|

' ChrT/uTN 156.000 CPn 12ni) 3,00,04 CNT/MIM l19.2%);

I
\

1

Carr/ KIN 1.198,000 C?M f2 nil 2.44+05 CNT/ MIN (20. 4%) |

,

||
| i

i I
j I

'

(

i| Mhan the ca1.Lbrarton conotant .ts 1.00, the 2 pt couacLag etticiency tes
| |

|i

4 .,

'
'

Rea dlan X 100j| Per cent Efficiency i=
'

Calibration Point CPM (2 pi)

1 1

; ca:ibration Consta.nt 1.00+0D High voltage 1.1S+D) volts |
] 1 1

,
, Dead Time (Sec.) 1.00-05 Input Sensitivity to av ! |

| | |

| | Overrange N/A,

( ('

'

lI calibration sources used have ca31bration traceable to the .7.

fEO O $00b K0sY0
|

GignatureDate
i
'

7Soa /l'? L| P . o . no..,

'

5
i | ,

|

|
*

, a ..>. w m
Thermo Instrument
Systems Inc.

. .

k.
0

| 04-24-1995 09:57AM 803 252 5932
.

I
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CERTIFICATION OF CALIBRATION
. .

Instrument 6 8 [- M 4d 90
t

99W//.oS7//o49serial Number
l to Mca. .s/n. 7D~

to c *. s/J.37S
'

Type of Source -/.17 /ooo e,." a/J 37 (t

'
N\P p .s(4 ~13S
Fw (.E. Fo to A Sh- 57YO// 7.

t.

Range Calibration Point Reading -
,

R/hr .cos R)Ln 4go-os KN-
k|$r lbhn 4A 5 -03- k<.o S

l i I

Nbe .5 k|b- 5.0 / - of R| -.

||< 5 k|hn 5.oV+00 |- j: ..
'

k|I-
'

R ), 50 K.|k,- 5.o / +ot
*

I ! i |
!

|
1

i;

$$0
r<. jy ;

'

.

'f, ,i ['
f:' Calibration Ccnstant 4.D +0 L High Voltage 6. % + 0 2 N'

t

i[j.| Dead Time (sec.) 1.% -o 5 Input sensitivity I o mv
,,

: Overrange 6. 6 l +0 I kf r
- s. I

' ''

Calibration sources used have. calibration traceable to the N.I.S.T.i -

!'j ,kQf ' ,L
'

' ,

3

1b.4.b. . JUN 101994 4- siiiFi
'

) Date S.tgnature
3 -__.w / ,

y. fy" [
.

\m

$ P.O. N.unber

k , .I
I .

lA subsidiary of '
Thermo Instrument '

_ ,,

Systems Inc.,
.

I



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

. .

.

CERTIFICATION OF CALIBRATION
f

Instrument 658- Ad-3-7

Serial Number 09 //%7f//? SY
I / 6,7/3,7/88 .

Type of Source Pwd39 dd '7/ry,7/9o

M6 .? 5/d - 759i

R,,v X 6 VoloA Cht - 574/ //f0.

,

,

Range Calibration Point Reading

WM/d /300 d/M hif) $t?-/03 MT|Hd 1.8$h

ddT' A4d /4 7co d/m htG 5.0 8l-o3 cdrbu/dho.d,',h |

$A Mt/J / .5000 CA<< hd lo.o K40 y &nI".id 31.2h .

l, ~

7

CATMd / / SYcco 6% hW) Y27+05MTb"NhY/9h
I i j

' ( %

|
|

When the Calibration Constant is 1.00, the 2 pi Counting ef ficiency is:
i

Per Cent EfficiencyReadina X 100 =
' ,

Calibration Point CPM (2 pi)
'

Calibration Constant /.0 0 + 0 0 High Voltage /,0 5 / 0 3 VOC-

Dead Time (Sec.) I . od - o 5 Input Sensitivity /O mv

''
- Overrange A-
). jJ l

Calibration sources used have calibration traceable to the N.I .S.T.r

[3rsJUN i o 1994 NC .b'

i Date Sionature

P.O. Number h
'I -

A subsidiary of '

* Thermo Instrument
Systems Inc.

.

- -- - -._----.- -- - -
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4

* *

. .

> i

.

CERTIFICATION OF CALIBRATION
4

4

Instrument 6J42/ #-#78
/

Serial Number YiS[//J67//OY7! |
* /O kCd R'<t - 73 3

Type of Source 65-/37 /o cJ N 375'

;
' '

M P- J sW ~/39,

. VL of-E 20 \o A slA - S~7 Yo/t9
"

*

t
+ 1 p:

&.3

| Range Calibration Point Reading

! M Yhr Amhe d. I'l-f 00 rnY
6l /

m V]hr- 00 r". o9.00 40 | M0kre

nt Soo rn - 1,9 / +0 2 mR [r

. wOL + a dA aoz+03mUk. .

' '

I i

*
,

'
.

,

.c

| s.
;: ' .

-
.

' j. ' Calibration Constant G,5 ~6+o7 High Voltage 8 37+0J #C-.

| ' 'i Dead Time (Sec.) 9.1 % -cd 5 Input sensitivity to mv
..n...-.

f..f Overrange 4.C6 +o 3
-

j

Calibration sources used have calibration traceable to the N.I.S.T.
,

;.- EIS,

i 0 o,e. JUN 101990 &s 7pr
gion,tur,

.
-

( ,

f P.O. ftmber !a,
L.

\
f- .

.

,
... ,

A subsidiary of '

Thermo Instrument -

Systems 1.ic. .

.
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CERTIFICATION OF CALIBRATION;

,
,

d

Instrument 64.2 NP c9 foal. i,.

Serial Number 99 6///S57//M67
i <

Type of Source EfY- 90 h- 7626, S-SW |'
,' to m C: 6 . 723 !

.

'

r
" C c -/37 to ca * 37.S !

M f .;2 s/d - 731 \
, , ,
' '

/;"t, V K g. 80/oA .qld - 5 '? Y o M 9 |

!

Range Calibration Point Reading
.

a

| Ov'r' /W/d ?t|60 C/ M h/f) 6Y3Ef0.3d4r/wdhRW !'

< -

t. /

; . M7 /111) 23 M21 6*n htf) / V 5+cil &lf h d h W 7 h
- ~ ~

1 ,- 79 I

h'

( . . ,

I
:

I

.

l
' !

i'

V
, i.[ When the Calibration Constant is 1.00, the 2 pi counting ef ficiency is:,

'

,j:i .
'

Readina X 100 = Per Cent Ef ficiency
,

'. Calibration Point CPM (2 pi)

,

Calibration Constant /,00 Pod High Voltage f.Y 7MO O @ #-'
-

J: l' 7 ' . .a t,' ,

[. 'i Dead Time (Sec.) 7. 7 C - o 5 Input sensitivity / d mV |
,

,. , 8 i,, :

Y. 0 0 f C (.o de M d . ' , , .
. !<,,

Overrange"-
,.

,

F/
,: 'i F,. ',;,p p . .,,

. y gr. ;

f | q,
,q. - .y:

l' J;- j . >
'

n

"f g ..: , Calibration sources used have calibration traceable to the N.I.S.T. j,

,

U 'p.
.

... . ; i
.

-

(TOs*r
,

'

JUN 101994
' -

_2'. Date Signature
> y

- ( |Wd
P.O. tbmber hi

I'
'

'A subsidiary of
t3& Thermo hstrument

Systems Inc. .

, ,
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4 : *. #4 -
|

~ .fy,. T, y " nq' ,' 7"
.. i

4

, { ;.vf
. ,[ : . im .g -;',.'' '

- . .o ,n..

4 L, N . ' .
;;l ;- ,f , . El

~l .

. J) '[:' : ' '

'

,!
e '

;. . CERTIFICATION OF. CALIBRATION''
> .

.. . . . , ..

., .

,s
,

,a, s. ,. . . , ,

,I s
.

8

bg
. i

'

.

e.,

:. J' s Instrument ESP-2 / W-270
j+.:> .

.
1

.1,
9 ,

.n', t .:- @,P ;.: :.-

Serial Number 1497/00695 / O2214 |
*

Q'";; ' i. th ;'.
;"

'

|.,S -| ' ' ] .
.10 mci S/N 733 ,

/y.E
-

! Type of Source Cs-137 10 Ci S/N 375 1
: , , ,

E'' i" ' I
c- m-2 S/N 174'*,:

h~ , 'fDhj . ' ' , - FLl1E 8010A S/N 2650076''

y ,
,

, . , . . . . i

' ' ,;, -g,y - .;.. ,.
i i i

p ,r y
-

,

- p'
' .f ;

. ,

. s ,
.

. , ., .
' ' a' - s;

' j: .
*n.

''

"

, f,;L. Range Calibration Point Reading .

4
,

4

* ;,. -
-

,-

* h- g' 1, ,
,

.r -
-

,, ,

. |,' c ' , mR/hr 2 r$/hr 2.05+00 nR/hr )
'

;

! i' . . . . * ' ' ' ', , . '' '
,

)
. ',

4. q> . p, i/ j . , ,
. . .,g,a ; 7,f

,,>'i.- r$/hr '20 mR/hr 2.00+01 mR/hr i
.- I

- F.J
* -

.

,- '
,.

; -r ,

d.* , .i - - - - ._ 2OO'rrR/hr 1.89+02 r$/he*'-
: r$/hr

dti .

,' ' * ; * .;..,-
. . t ,,

a .mR/hr 2 R/hr 2.02+03 mR/hr ,

. ' '

. . '9.' S'
I

m.
' * -.e |,

d.i g* ' ' 1t , , < ' ,
_

yp .4 *:
*

. >',er-,

'
gn

h m . . ,. . .,. .
.

.| ,-. ,

;,.
' a, 4M
; . c. .: . .c- . r, . . .i ,,

.

t *.
I/. ', : .

* ;, ' , . '
(:. .

; (,, f i. ;.
' *; .,

g, ..

, /'.,,' i:Q p *,(,.' ,
'

h,i,b
.

Ii ,, ,p; . . , .
' z.: .,

4 ,z MM > i e
'

i '.

@. ./ ,! . S ' ;p h(:gr-h) . ".k *, ].['
t > .

>

'{I / I; '
''

; ) ?. ,f h ', f '
'

.
,.

Ca{ibrahion Constant 6.4S+07
High Voltage 8.97+02 Volts* '

y t'F'
- 'o .i,. i ,4 s

g 7, v. .
, . . . -3 Input Sensitivity 10 mV

':. ime (Sec.) 9.80-05,.g: : . p,4C | Dead .[c t
' , .;r

; . .p p-,

fp . .

. 4* U . '. , s ,;,, - >:c ug
. *'

",p Overrange 4.07+03 nR/hr '.
<

h:l
* e

@@@.ijj.[tp,Ijh{j 'fp'l , , . R, g' q' p ...,h[.
. . . . .

.d d i(1; h;< i-' 4' ,
, ' '

' uf '- - |.' . iy , ,.V,4 ,.;
,

k
W.i P{' Calibration. sources used have talibration traceable to the N.I .S.T.

*

4.k * . , .
-}

2' .G ;> t ' y Q''1 .t. El3 sly TEST
n ,

t-i
f

;,.
' s

DEC 7 1994 Signature / w .

b* nDate;
'

| ,. . . , .<

4 .. ..

b b[ N h-P.O. Num e- ,-

|
,,

7 ,s .. ..
, I

,

e- .,..r..,... ., ,. ,,
'

A subsidicry of 1
'' '

> Thermo '.1strument ;
'

' '

,
Systems Inc.

, . , ,
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g
|

:
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l
CERTIFICATION OF CALIBRATION

'

|

|

Instrument ESP-2 / FP-260*

*

Serial Number 1497/00695 / O2213
,

'

Type of Source SrY-90 S/N 544,7620
F Cs-137 10nCi S/N .733

10 Ci S/N 375--''
,

09-2 S/N 174
,

'FLLKE 8010A S/N 2650076'

a
, ,

,

I

Q . Range Calibration Point Reading'

'f,
7,c

CNT/ MIN 8350 CFM (2n) 5.26+03 CNT/ MIN (63.07.).|;.

CNT/ MIN 22200 CPM (2n) 1.44+04 CNT/ MIN (64.97.)
,

'
i

jv
s
~ ; , ;.

'

.

. .

d '
,4

.

* ,r

l
'

When the Calibration Constant is 1.00, tio 2n counting ef ficiency is:*

[ 'Readino X 100 = Per Cent Efficiency

t' Calibration Point CPt1 (2n) -

. ,,

I, '

*
. , , .,-

..g
Calibration Constant 1.00+00 High Voltage 8.97+02 volts' :! - -

: |.. ,

;l; , * Dead Time (Sec. ) 6.20-05 * Input Sensitivity 10 mV
.

il 1 4 . , '- t
-

!i- : p: Overrange 4.82+06 CPIT/ MIN ; ,' '.-

!
'

y,*. f .' ' '

d t. r' " & . -[ ,
.

.
-' ' s i,.l : .f; p" .

' ,

h. . Calibration sources used have calibration traceable to the N.I.S.T. !
> .,n

' ''' '

C 7 19 % s
Date Signature.g' -

/-~r,: .; g
.

,,
'

t

L ! P.O. Numbe bb/kOS , C.
~

i v

A subsidiary of
' . b '. Thermo Inst.'.2mcat

Systems Inc.,.
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emmmmmmmmmes

.V i(r.|t.i7.**;]'%.x"|Vi D .
- v ~+ tr . . )

-u.. m. . .. .- \., .,
., |.i

|

h bh;!;. i 'NY. ks.WAM&;h.
,

h;.A y ;M W L:.i+' T ''
'

{M 5n ;

ff N&y?'*%*n&*|e,@ $' W :'s) .cW%*:&' '
.

' ' ~ *4 t,
.

f h, . V,' H GW '
-. .: '.

t_ & .$ h&.* '' '
. -

i. |

[ d', } CERTIFICAT;IONYOFgfALI,,SRATION q''

,: e, y,f . N , .'t: b Q: , g[ L
" ').di ".'p.).* - / i

*
.

.f:flr.t,'', '#fh"

'd.-f..[ t S*

ig g ;_ t
7.M; $*.. ppMt;@ %n 9'''' d

' ' Instrument ESP-2,/ AC- 3-7 ^
r. w , *

; .. . . .

'
.

'

. . ,) ' ' : :,T W.%
,,

i' k :, %e),.f. 4:.'$INM.S"'h . . . g, 4,, pq p c
Serial knber .1497/00695'/ 02215

'

# -

f ,, nd.....%.y
,

'

j,, ..

h .'$ .QL49.y. :' h(r ap, v
r... .i . , <y' .. .' S' Type of SourcePu-239 S/N 6913.7188 j

'i.
,

f ,J 4~ '' ' I' A $ 7189,7190 -

r ,b.Js . ,3s .b..g . . . ,N. . ,. . . FF,-2 S/NI174
,

* *, 1

I
.

-- ,2 q ') flu <E 8010A S/N 2650076 ii
:i .m. i !.i.m . .p. . ;
..

- , , . i, . : . p- '. .' ,

\,. ., y 3 ;m n.
'

...,.4 :J . '"; . g.. < .

y'
t 9- .- "

.s,',
-

,y a . .
, , , ,

'
r

E.i Df 2FaRange Calibration' Point Reading
.I - j ,% . , - - i..

,. %j . ' . . . . Q:, , ,) , ,
,

; < <,.1 G.
,

*

. md +4 %. 1
.

.. .u. ~ , s. W e ! . r. , .t, g
. . w

1.300 CPM ?g, at,'
, , . p. I

1 p8 "'r -g!. d . E,b,5.L'CNT/ MIN 2

.

Q.
..

' g
(2n) 5.14+02 CNT/ MIN (39.57.)-

'h .h'f'.h:N,. ' .,W ? Q*. . .

.p* ;,i .h% 4 CNTkMIN'
i . ,d - '12.800 CPM.h2n) 4.96+03 CNT/ MIN (38.87.)j 3' ' o

, .

'
%.* .- p :.p M '[: V. Xc' p!g .f,.1 p . '' CNT/ MIN . 156.000' CPM *.(2n) 6.09+04 CNT/ MIN (39.07.)

,

'

: q. a ..'

S ', . N N.,4|; .i.i 'CNT/ MIN. L-! '': e ;" F
j G. .:(

. .li 1, 1.198.000 CPM T,(2n) ~ 4.80+05 CNT/ MIN (40.17.)
~ , ,

T: *
, , ,, .

iN. u p'C,;.P g W 7 h 4
.. --

F '' .

M.,4;y29@Wd.k.rf s y,,,.: ' tP 'IID
!'.' , .' ,

.'M,; ' ' '

,

s,hd. Min %.a..hhT * '[d ,,
i I)

' '
' i W M' ' N/ m-

,.&..u..k
, . '

. a n ;+ ' > -

-

. & M Q :b # ? A : 0 ,V i ' ' W., s ." W .| $ ' . . .
i

. k |'. .
..

% 3(:t i tr a .2n counting ef ficiency 1st
wh'h When7 the '. Cal ibra tion Cons tan t ; is .1. 00,N.%.O p' .a . e6 *p % .., ;. a.

' W6
y.i. ' $, "r . , e g', . . % :.'- n 4 .im V. ,

-< :,. 5+ . " y% e w e .c ,3m
ad'cy?(CW.w;Q.g.. io * :s. -

. r.. e '? u..- .

'"1,y .:., ..Readino" M ? '' fQX 100 .- 'Per' Cent. Ef ficiency.f, e c. p" y .i 7 i
6 , . * .J .

. ,

f Y',
irN . .

Y-"

p r%u vgw 4[M.' '
w* w' y" .. "

* 7at$. . H m.g . .e'c:

e, .f Ca ibration;Ccnstant fM.-
.m

w .. p -
- 1- i-'e .c'

i '.OO+00 " . , .gh.yoltage 1.18+03 Volts _.4 - j g, "{ .'k ,
p d.Q f. g *(Eec.)

.

i
'

i

-

$p,, E Dead'~Tirne. b-'.
'1.00'OS % g'~ f').'. ,1 i

*

Q"4:- Input Sensitivity 10
'y:

mV, . , , , Q ,4j,g, ;;,
q.,,..

h N. '
,

lh '- ,tf. .; ,;.7 . ,.i
5 : ,;. g .p , ", ' <

*
|

,

k g errange.
,

+ ~ .g - 1,, .s } q - Q I

g P yp%. Calibration!. sources:used havg{$R4.4P '.@b$$jg''t gg, U ted* ; ' f , d[ 3, y , j . g @8
/ N/A1. .-

. .

f g )p,q |
i.e h balibra on,. traceable to the N.I;.S.T. - py,, . , , ,

|
-

j^ -- M ei'

.. f. y M.%.
.

. i. f ,.. g., m, , '
.[,J. pj ttW :og ,g .4.p. p ., s ,. ?, .! e.

EIS ~, w
' ' j,,

.' :. p, te: G.g: . .
,,

. y TES.T * %' ' ' >
b s.3m< m;,p,DEC.'.7<i9g
t., .,ya n , t. .y . ~ ~

*
..

. s u: .. .-

.:. .'g .D. ate . '- ."~' S Signa ture... _ _

* .' t.'.'...,, ,1

l,a 5 - '
,,

.

.

p- e ,J. .

. ,c.h.n, .
. . a:-

( W )g '.O. w,4;'.j.e :. 9M/ m : M, .
h..+ r m iha., , . . . ,

..
- /'. f

- u.p ..."

, ; %' r@ . , 1 1-
. .: . C N , ' t .i. 9 ;.. a

.. ,aP
. 8' (

u w - g g g c , n y 7" '[ g g g g ," g3 , y' g':.

,

'
' M Aqp. Thermo Inst tment

*' . pk g,4... ;y , Systems'Inc;: :' ' & S '"| W. -'YY. &. . .N@;p@Q iU
". i

'
;... : -

,

.H
-

t.. .,, - . ..

I
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CERTIFICATION OF CALIBRATION |~

4

I
1

I

Instrument ESP-2 / FP-270

Serial Number 825 / 1105 / 2266
10 mci S/N 733

| Type of Source Cs-137 10 Ci S/N 375 j*

'

FF-C S/N 126
FLLKE 8010A S/N 2435022

i

!
i

l Range Calibration Point Reading |

|
1

4

trP/hr 2 aR/hr 2.05+00 nR/hr'

;

nR/hr 20 trR/hr 1.94+0'. nR/hr

i
trR/hr 200 nR/hr 1.95+02 nR/hr

- nR/hr 2 R/hr 2.05+03 nR/hr
(

Calibration Constant 6.50+07 High Voltage 8.97+02 Volts ;

1

Dead Titre (Sec. ) 1.05-04 Input Sensitivity 10 _mV

Overrange 3.69+03 nR/hr ,

1

Calibration sources used have calibration traceable to the N. I .S.T.
-

IIC

Date Signature 2 O,

bf7hh '

)O C'P.O. M.vnber
\

,

f

I
.

A subsidiary of.
> Thermo in 'rument [

|Systems Inc.
,

I
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1'

CERTIFICATION OF CALIBRATION i

1

,

Instrument ESP-2 / AC-3-7 I
,

|'

Serial Number 825 / 1105 / 5675j
.

Type of SourcePu-739 S/N 6913,7188
7189,7190 i

FF-2 S/N 126
FLLKE 8010A S/N 2435022

|

Range Calibration Point Reading

Cf6/ MIN 1.300 CPM (2pi) 5.01+02 CNT/ MIN (38.6%)

CNT/ MIN 12,800 CPM (2pi) 4.93+03 CPK/ MIN (38.5%)

CNT/ MIN 156,000 CPM (2pi) 6.12+04 CNT/ MIN (39.2%)

CNT/ MIN 1.198.000 CPM (2pi) 4.8 M 5 CNT/ MIN (40.5%)i

.

When the Calibration Constant is 1.00, the 2 oi counting ef ficiency is:

Per Cent EfficiencyReadina X 100 =

Calibration Point CPM (2 pi)

Calibration Constant 1.00+00 High Voltage 1.15+03 Volts

Dead Time (Sec.) 1.20-05 Input Sensitivity 10 mV

Overrange N/A
'

Calibration sources used have calibration traceable to the N.I.S.T.

Date Signature _b G. M

b C.P.O. bbmber
!, b

A subsidiary of .

.v Thermo Insnument (
Systems Inc.
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!

CERTIFICATION OF CALIBRATION
.

!

Instrument ESP-2 / FF-210T

i Serial Wmber 825 / 1105 / 11191
*1045/92

Type of Source SrY-90 S/N 1147/92
,

Cs-137 10nCi S/N 733'

10 Ci S/N 375
FF-2 S/N 126
FLUKE 8010A S/N 2435022

Range Calibration Point Reading

CNT/ MIN 8,460 CPM (2n) 4.67+03 Cbfr/ MIN (55.27.)

CNT/ MIN 25,900 CPM (2n) 1.43+04 CNT/ MIN (55.27.)

I
;

!

I

When the r * ibration Constant is 1.00, the 2 n counting efficiency is:

Per Cent Ef ficiencyReadino X 100 =

Calibration Point CPM (2 n)

Calibration Constant 1.00+00 High Voltage 8.97+02 Volts

Dead Time (Sec.) 7.50-05 Input Sensitivity 10 mV
.

Overrange 4.60+O6 CNT/ MIN

Calibration sources used have calibration traceable to the N.I.S.T.
EDC

SEP 211994 jorcP M*4a. "
Signa tureDate

9 cW
P.O. Wmber h #!

g

A subsidiary of *

Thermo Inst. ument (
Systems Inc.
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1
9

.
CERTIFICATION OF CALIBRATION

l
|

Instrument ESP 2 / HP 270 i

|
Serial Number _1496 / 699 / 1525 j

10 mci S/N 733 !

Type of Source Cs-13710 Ci S/N 375
MP-2 S/N 174
FLUKE 8010A S/N 2650076 l

1
'

|
a

Range Calibration Point Reading
-

,

I
|

mR/hr 2 mR/hr 2.05+00 mR/hr

mR/hr 20 mR/hr 2.01+01 mR/hr

mR/hr 200 mR/hr 2.06+02 mR/hr '

mR/hr 2 R/hr 2.02+03 mR/hr

<

.

.

|

'
.

Calibration Constant J .15+07 High Voltage _8.97+02 Volts '' d

Dead Time (Sec.) 8.60-05 Input Sensitivity 10 mV

Overrange 4.40+03 mR/hr .

.

'I
'

Calibration sources used have calibration traceable to N.I.S.T.
EIS

s
Date 7-19-95 Signature g

5
-

P.O. Number 7302117 ,,

A subsidiary of'

Thermo Instrument9
Systems inc.

f
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11
| ||

CERTIFICATION OF CALIBRATION
'

I Instrument ESP 2 / HP 260
:

Serial Number 1496 / 699 / 1426

j Type of Source SrY-90 S/N 544.7620
; C3 137 10 mci S/N 733

10 Ci S/N 375
.

, HP-2 S/N 174
FLUKE 8010A S/N 2650076'

i

Range Calibration Point Reading

CNT/ MIN 8.350 CPM (2n) 4.69+03 CNT/ MIN (56.2%)
.

CNT/ MIN 22.200 CPM (2n) 1.22+04 CNT/ MIN (55.01)

f

i

;

When the Calibration Constant is 1.00, the 2n counting efficiency is:'

Read'na X 100 = Per Cent Efficiency
Calibration Point CPM (2n) ,

,

Calibration Constant 1.00+00 High Voltage _8.97+02 volts

| Dead Time (Sec.) 6.95 05 Input Sensitivity 10 mV

'

Overrange 4.70+06 CNT/ MIN

.
.

Calibration sources used have calibration traceable to N.I.S.T.
,

'

EIS
;

TEST

Date 7-19-95 Signature

n-@
P.O. Number 7302117'. ;

; A subsidiary of
f k Thermo nstrumentn

Systems Inc. ,,
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ena $

,

i

I

II RAS-1 DATA SHEET , , .
t .y.

?. ;. uy. q:
.;. .

.
,

' ~

I. Record Data .
, , ,

,

'

RAS 1 S/N 0686 / 11212 Atmospheric Pressure (P) 30.19 in . H(L i,-

I t; i
,

'

Mass Flowmeter Model AHL-5 S/N 7476 -. ,
,

.
' "

Date of Calibration 5/19/94 'i ' ' .4

! j.

,

1 2 3 4 5 6
;
' Indicated Vacuum Mass Corection Corrected Ratio 5

ip , 3.Flow Guage Flow Factor from Flow (lpm) . . ;

(lpm) (in.HG) (scfm) II Below From III Below ,,
-

|

,

30 2.00 1.02 .97 1.03 1.01 |
1

|

50 4.00 1.58 .94 1.66 1.05 ''

.

70 7.00 2.00 .88 2.18 1.09 ,

i
.

i ,

II. Calculate Correction Factor (cf) and record in column 4.;

iCF = ( P - Vacuum Guage
29.92 ,! ,

;

s

,i....,2

III. Calulate Corrected flow and record in column 5. 'i e 4 j ;;M --

, ';
!

:
.

'' '

i lpm = Indicated Flow 1. x Correction factor 4.
*

,,
'

4 28.32
'

.

'
t ' .,,. ~

1 EIS -

TEST .,
i

5 Date: 6-16-95 "Test Performed By

Quality Control By 11 A I $ Date: 6 6 95
' '

- 0 m
Purchase Order # 7302117 _.

;

I

'|',

( [. i'.
'

'
'A subsidiary of-

, . ii,Thermo instrument .,

Systems Inc. ?, , , .w ~ " ' ' ~
,., ,

' .* t
,

4
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CERTIFICATION OF CALIBRATION''

Instrument ESP 2 / AC-3 7

Serial Number 1496 / 699 / 1439

Type of Source Pu 239 S/N 6913.7188 .

7189,7190
MP-2 S/N 174

; , FLUKE 8010A S/N 2650076

:

Range Calibration Point Reading

i

i CNT/ MIN 1.300 CPM (2n) 4.82+02 CNT/ MIN (37.1%)
;

CNT/ MIN 12.800 CPM (2n) 445103 CNT/ MIN (36.3%)
)

1

CNT/ MIN 156.000 CPM (2n) 5.79+0A CNT/ MIN (37.lt) |

CNT/ MIN 1.198.000 CPM (2n) 4.62+0B CNT/ MIN (38.6%)
,

,

4

When the Calibration Constant 1: 1.00, the 2r.. counting efficiency is:

Per Cent Efficiency'

Reading X 100 =
.

Calibration Poi..nt CPM (2ri)
-

1

f Calibration Constant 1.00+00 Hig'i Voltage _1.25+03 Volts-

Dead Time (Sec.) 1.00 05 Input Sensitivity 1'O mV'

Overrange N/A<

Calibration sources used have calibration traceable to N.I.S.T.
EIS

TEST

Date 7-19 95 Signature L

0' h '7
- P.O. Number 7302117

|,
'. A subsidiary of
, s; Thermo Inst twent

-

' Systems Inc.
,
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: berline Instrument Corporction
4 . ,.

,

w

'

; CERTIFICATION OF CALIBRATION
'

:

Instrument ESP-2 / HP-260 ,

Serial Number 1496 / 699 / 1426
7620,

Type of Source SrY-90 S/N S-544''

Cs-137 10 mci S/N 733'

10 Ci S/N 375
MP-2 S/N 126
FLUKE 8010A S/N 2435022

Range Calibratit.4 Point Reading |

CNT/ MIN 6,350 CFM (2w) 5.05+03 CNT/ MIN (61 53)_

CNT/ MIN 22,200 CPM (2w) 1.35+04 CNT/ MIN (SL B).,

3
__

.

'
s

When the Calibration Constant in 1.00, the 2 x counting efficiency is |

Per Cent Efficiency |Readinq X 100 =

Calibration Point CPM (2 r)
8

|' Calibration Constant 1.00+00 High Voltage 8.97+02 Volts'

,

Dead Time (Sec.) 8.83-05 Input Sensitivity 10 mV
.

h, . Overrange 4.85+06 CNT/ MIN
I .- ,

' Calibration sources used have calibration traceable to the N.I ".T.
;

' "'
iF "";,e OE C 21 1994- M g ,,ga 3a.

31,,,,,,,.

-e-
- . P.O. Number !

);)-(h*

>

a

_

A subsidiary c *, ,-

Thermo Instrument
c..... - r
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,

,

'
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,~ n,

y.'n
.
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,
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'

,
' '

} ,ijf.? . ;; ,

. . . - ,

. CERTIFICATION OF.. CALIBRATION
[. . * .

' [; *
* ' y

i ,

.4>,

'':*

s , . s. ,
4 '

D,
-

Instrument ESP-2 / HP-270. ,,

I 5' l . ., ,
- i ' [ 4,

'

.
. ,

'1 Serial Number. 1496'/ 699 / 1525, . .gj ;;., ,,

i .' .10 mci S/N 733'

r. C. , t. :^';
Type of Source Cs-137 10 Ci S/N 375

3. ;j{. ,J'' ,h' 6- : .:

'
1 t i

. ,;

MP-2 S/N 126. . . ,

'r '; :.1 - i * ' T. FLUKE >8010A S/N 2435022i.
.

,

1, ,! ' 9f q: ', , s . > a /, . y ' . m 1,, . ;,

. . '
.

,. .

. > .

..

,,..,-. . , .,
< , ,

.t
-

,a- .
,

.t ' . . . <
,

s' ; t 4 - '" , ,<

4 - Q .' .

Range Calibratirn. Point- Reading
}.i t

'
,

:. t
-

.-
; ', i ,

*

f ,

k, |-
, ; ., ,

1.95+01 mR/hr

mR/hr 2 mR/hr 2.08+00 m./hrr''

;
<

,
* ' mR/hr 20 mR/hr, i.,: ,

mR/hr 20'O mR/hr 1.95+02 W ip:i -

'. ,, ,.

1 mR/hr 2''R/hr 2.05+03 r.%/hr
, ,,

( .J i
-

j
,

,

,! c,.

4 ..

1 2
i !' .t . . j.

-

r
.

.

. , : n.-
t. , ,, ..

* '

.
i., .,

' -

4' 1 3 ,,

I

(t , Calibration Constant 6.70+07 . f High Voltage 8.97+02 Volto
to I:

--

, ' (. ., , - +<
.. .~ , ,

T@4
.- e. sa i.t

ead Time (Sec.) 9.7 0-05 + ' 4 , '
,.i

- .- - D, I ..' .i u -Input Sensitivity 10 mV'

.' , t s . -

* eq . g
4 , ;,d.

'

: (. Overrange 3.85+03 mR/hr
'

,,...,,p,*t r g
' .a.), g-

- t ,. 4 -

'

,

:4 ,
. , ,,

8

'(.-

f;;p* ;. ' Calibration sources used have calibration traceable to the N. .T.
* * '' 6 .

ti-

%' .
-

,1

!.MQ.+[-
. i.W,m.DEC 211994-

*'' Y' A2f'd .MM
-.

M
' ' '

p, & ).h o;i. ate.' D Sign.ature
;. .

.

4 - T.rs a -
- -

'

, , . ..
- , .. g',.4 . y' u , . M * | lhs 't . , , . -

1 . .

r.',
'

i
'

P O. er ., . c h, ' , .
, . .. a,

,
, . . . .-. , . -

,me r , , .- ... . . '

i*; f pe. ' . :, s .' . j: .* -

.-.,.
, '

, , ,. .

h% h'
,

'

o',.i
';,|i ' ' :',p}

,.

o,. ;f1 ;
'' - -'

,

.s . -
( , , .i,

p- , ,

-

, ~: n ty. . t. ,_
~

,

A subsidiary of '
, ,, '

> Thermo Insta lment * *
- , ,

'
.

Systems Inc ~
- .x
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. j .g' 9, , . . , , ,M.* 5$5;. .W f3 ,6~,em ..;% 9 ,,

c m :, . z, . ,. r >,j,l*w .bv l - , . .
, y.g ,> ,

e Instrume
;

DE9 'q. 3 "., ; 5 A W:'.

p. %u%.... m,iO..m4...
, .< *... w k - $. + .45 (* l '. 7 l y 'S M W K ' M [ g .r.>. v . - - s . ~ . . .,

' M $ %.4 [4 cgN . .(g4g . A a. . m ., r: .- -

. . m. w% .t.,9,r .w ,

#
, .3* / .j a . , q .,. ,:. . p t.. .: ..

.

2 4. h;em 2
w.

^, t.[x&@%g. f, - %
. . >#A..- *

. * J.1 v'm. b%g ? '
.

* . .o . .eb s*- M .t u.v., / *
.

1 ..

* '* a f.
'4 -

' h *

dr':.
.t.. b.. ,e. + '/ ' 'F' ''g 4' ' ,, CERTIFICATION.'OFr CALIBRATION

'
'

'

f
-

v at j M ;
: p a.3 ...

..n n ; ,/ G A ,b
'.;. :q ..

.

1. S. . J,. ... f" y"- 4 .tiL.< 3]8
: -

,

.j%d 3.,f & . , 'a; . .
,

f, Fg. l ':f,. .x:'' V@b ..y,.{3.' ,f', Instrument' ESP-2'/'AC 3-7 -{.

- - +

p. tr;e i
i tQ....

1 -

y Y.! * 4 L''@,.4 , }. '. D ,1,
..,,; @i ,

'S
to: i"$$N r 7J ' "'* * .d ,

|
,

k I'l * Y U i * t - Serial Number'1496 / 699 / 1439 '.- ., ,,
5

,I.g*j '@' a, M[k y A d''.} ? M.is#* p V .5, ' ' ,, ' . ; ';$. J.b /]! .' Type of SourcePu-23 9' S/N 6913,7111 *
' s' *

''''
'

, *

1. :y v b.. ov

( I '. .'bg , T N ' ', .p "' ' ', ?z
,

. b ,'lj

h,.N ply {h
5.:M - 7189,7190

^ ;j+..
,

f M$y H.y. . if P +
* i.( !

~

M d N O #|l a,. .

''' j$-{ 'h[: p"9k'73 kD(k
MP-2 S/N.126 . m . . -f'' ,** *

,

,; ; | . . _ q.* FLUKE'8010A S/N 2435022 h J.Y "WL Q'4

s.[g
f0 1f .. ,

' ' ' j. Yu i'N[!' ;y

' ' 7Ej[.b ~$
'

. " g^p Mu.fn."
. . , ..

M.

1' }pd,3.p(i,.Q7;, .,, M:,,N.. % . W 'q4-

'.

. <e<;~ ' -

:. c ,,g,..g ,, y . g .m,. . ,a -
,.,

3.gv!., T
% j ,Q .3,,Vd .i. * m :y 7. ' .R',r4. t. ,

' .. . .

-Y
' i': ' *h** ;t,, t ,

,h,!.%':',i.'h.hy. Range , y Calibrati,on'. Point Reading . , ' ,b <0
If' t ; .y

e,

pr .- d.:. .s .
''?. t q;1pl.gh tg_' y f .; , y;.a , ' ' ';f N '. q. ]. - t'gjia . ,,

, ,.

d| ,. f
. o ,.r

(201) 5. 0 3 +02 CNT/ MIN (3 8.7%)
.

' ' ' CNT/ MIN '1,300 CPM
- Q A*df

-
-- -

*

!Y fi. h U rupM' / MIN
*

4' 12,8 0 0 CPM' ' ' (201) 4. 91+03 CNT/ MIN (3 8. 4%)
. ".: - ,

.

t
"

s' CNT 'A
''I k $p

'

- : (' 4'^) '

'/,- q.","t' 4 W*-
.gg, , N'; Q' n's'** '"

'

j t, ' ,.

4 CNT/ MIN ~ 15 6,' 0 0 0 'CPA " "( 201) ' - 6.10+04 CNT/ MIN (39.1%).
> -

p:f Q.,,;;., y . W'' W I ''''
j

,

i
'' ' '.*

, s:.. W 'U. W h c , Y .' *,f s
t e '. p . *? ~~CNT/ MIN' 1,19 8,0 0 0 ' CPM ". (201) 4.81+05 CNT/MINf40.2%)-'

*
.

f.h?Wh % '- * D'WY$'?'~ ' *
'

* i' Y k
,

, . n y ; q'.t ,. ..t
Q :,.y , e;M -}.O j . * g y W. rw$%. .

. ,..,,. 2. .'-

j

M,9 mp.1 '. y i,
; , .t,% M g:., 4 @< 'gl.g : - < !. . ' -

$[ $' # M
en$ wQ ;: p.

J.%
.

tW .. ,.,*

'Jr %. . , .; 7 , i
!?. - w .

h !

hthe , Calibration Constant?is 1.00,'ithe'.2. p/;'-iicounting efficiency.is:d . . $. ,3p,4 J '* / i k,. 3 ,r */ '5 [ 1: ;;/'$.p.% i. y '4'UI
p / ' [. d'

-

i
-

q '!/ '

5;g,Per,CentEfficiency [}. ,;f f:.- ,) T
' ' ' ',,

(, X'100W . Readino3 }y
( 2 pi))',,, ' . h',

,,,5 3.
''

b'.@f L..
*,

y . Calibrati.on. Point CPM? .

i.se h
.v.'l *'

a .,

! ., M f, r.Qg.V.:''Q,*:D ab ' :"d '
. w: -.xm< 1. 0 0 + 0 0 6 'Mgo;,.High Voltage 1.30+03 Volts.,'6.~. ' ',. g- - - ,

Calibration' Constants

:oi >hyn f.W '* * il , .

. mV e* $'s H
c .

'h % Input Sensitivity '
'

b.cA4}.,.b:,gDead.. Time (Sec.) l'.00-05 "'
.. '. '' 10

J, .';.
l' ( '.k ,; 4 fp 1

N / A ,., e , g. . . . . .,. .a ;. - .
. c .9 j , {y . % r .

.:, .

t v, ., .s .. '.3 _ .
G Overrange ' +-

. 4 . , f, . .. ,' '

y . .g.. . .. .' "f. M.' 6 * K. 3.*Q u i.G..'# b ,
'.j ;'1 h ' o Q jq,. W .., .; Nfjd p

ll5 .
a .

g y p. , . A.~y!'2' Calibration sources used havaj. calibration (traceable to the S.T. j ic ;,
,

.

M'
'

'' .

d. Ma
- ~

@e .yp . :P od....u.i, r 7MM21"w,gg%.J.6..-

y. ,< .

.- .- .

40;;I 7
.

..

.$,.b ..p-

c~ . -

7 ) .

.s. 4, c.4 -
.

. " ~

m%' .a..,n.,4.. .. u.
. ,

,

',m ,m. . nr ..,. .wn. g
' ei NI ? !*'d * .M3 ;. ' . 1 , Q W j..p.. f,Q ' '.,..

;..
''

. .,, ;

,,; | , i ._-

..e .| .a$ M sy r ) ._

-)"*g'@'Ay'; hj&n.G ||*'# ' n. Q D ,q ,, ,
ElI .$ . .I" [|Ih *) f .

'

, , , , .. I '

]' .' |
,

'IA subsidiary c' i , p,% ,, ,
. ,. ,o L 's

.Th.erm.o Ins.tr. ument ' . , ,: .
'6m

3..e'.. %m , . p ..y ,e.,,,. e p ,p ,. ,e M ' ? &, . , t 0 i

.m .

" d SYSlemS ]DC: '* 1 Y * .* .' ~TU-
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CERTIFICATION OF CALIBRATION

.

Instrument ESA J /4 6-3- 7
/4

Serial Number / 995|?o3 // V.37.

' ' g318,83/9 *

Type of Source &-J39 s/4 73ao,F33/
MP- 3 s /H . 739

ft-UK-6- fop yi$ .5/ad 433 S*23.3y . . .

E |

|
|

Range Calibration Point Reading |

,

C+Jf,|M/ 4 f430 C/s't h1f) $Sc}cacur/14h1,/*h

dd[ M/4 / { fod C/s t hK) 68Y+o3 /ms| hfo.hs

CWhtd /3'(006 &M hrf) doc-f0*/Cdr/n/dh73*))
61 sk ed , / N 7000 GMt hii) M.24 +o S CHr/m>#4 EN*$

,

When the Calibration Constant is 1.00, the 2 pi counting ef ficiency is:

Per Cent EfficiencyReadina X 100 =

Calibration Point CPM (2 pi)
'

Calibration Constant /,od +od High Voltage /, /C M 03 V' C.-o

Dead Time (Sec.) /.o 6 -os Input Sensitivity /c mV

i' - Overrange M /+ '

/ '
i

,

. '; . ' . ., >,

* Calibration sources used have calibration traceable to the N.I.S.T.
EIS, , ,

EsrNAY 91994Date Signature - 3

b! '

P.O. Namber

,

A subsidiary of
Thermo Instsument
Systems Inc.

.
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>; rlineInstrument Corperation

i

/

CERTIFICATION OF CALIBRATION4

h

:
i

,'

Instrument f.5F-2 / /-/p ,,:Mo I
1

Serial Number /495/7o.2/ /43o
i I

I 'Type of Source .$r Y-To r/<- 76 24.5-5</V
: to me kh - 733 \

,

l C.s - /37 to e ' . sin- 31S j
|

'

n1f 3 shi~139
C~c uk E foDY6 sh WJ]S**~'34

I Range Calibration Point Reading

I

64T' M& W600 c'/> hid S 5Wo3 Mrbd W'$)''

;

Gvr/m d M 400 c/m G1d /. St io Y arAud(2,7 VW)
1

i I'

l

h :
'

\
*

.

,
-

-

:

When the Calibration Constant is 1.00, 'he 2 pi counting af ficiency is:

Reac_no X 100 Per Cent Efficiency=

Calibration Point CPM (2 pi) I

4

Calibration Constant /, co f ou High Voltage 9, 9 7./ d 2- @ C--
!

Dead Time (Sec.)_/o,J F - 0 5 Input Sensitivity /O mV

Overrange e/, 79 Ac G c.vrI.d
(

,

Calibration sources used have calibration traceable to the N.I.S.T. .

Date 0199k Signature d 3, ,
-yw

P.O. Number h/ h
,

, .

A subsidiary of
^ ^

Thermo Instrument
Systerns Inc

\,

l
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|

.

1

|
|

CERTIFICATION OF CALIBRATION |

.

Instrument 85/%|2 ! //f- 07c.3
:

Serial mnber /N95 7o4// 9'3Y/<

' /b m C J/N 733;

j Type of Source [J - / 37 /o &* .r/A - J7 6
1

j /VIf aL ~r/N ? 3 *) ,

ft. 0 K.6 Sogy/3 ~T/4 'fB3SDJB|
*

! I
1

4

j Range Calibration Point Reading -

j

Mk cQ m|Y e E. M 40 0 r>1Y|r
'

/ I (

I- e7. o d -/ o / mkr cPC m erm
/

t t

/ 9/ /c.1 mh ech k| r e9CO M e ,

: ( i / i

Y n k b r- e0 r 0 60 -lo 3 r>1 e
'I f

,

'

Calibration Constant d. <// #c 7 High Voltage N.T 7 90 3 VOL
,

Dead Time (Sec.) 9, fY-o S Input Sensitivity /O mV

Overrange Y. O 8 -/- o 3 m( e
/

Calibration sources used have calibration traceable to the N.I.S.T. ,

0Date Signature b >
-

<
P.O. T0mber bh[bh . 1 'f

|
|.

\

'l -

'

A subsidiary of ,

Thermo Instrument
Systems fru - .

'
i
,



- . - -. -- ..

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-270

Serial Number 1499 / 703 / 1431
10 mci S/N 733

Type of Source Cs-137 10 Ci S/N 375
MP E S/N 126
FLUKE 8010A S/N 2435022

Range Calibration Point Reading

i

mR/hr 2 mR/hr 2.03+00 mR/hr

mR/hr' 20 mR/hr 1.90+01 mR/hr

mR/hr 200 mR/hr
~

1.93+02 mR/hr

mR/hr 2 R/hr 2.00+03 mR/hr

.

Calibration Constant 6.25+07 High Voltage 8.97+02 Volts

Dead Time (Sec.) 9.45 05 Input Sensitivity 10 mV

Overrange 4.20+03 mR/hr

Calibration sources used have calibration traceable to N.I.S.T.

NDate 9 14 95 Signature q

9-/b,

P.O. Number 7302117
|I

A subsidiary of
g Thermo Inst ument

Systems Inc.



. . . - . . ___ - .. . -.

Ekerline Instrument Corpotation .
. .

CERTIFICATION OF CALIBRATION i,

!

|
'

; Instrument ESP 2 / HP-260 ;
'

1

Serial Number 1499 / 703 / 1428 l

.

Type of Source SrY-90 S/N 544.7620
Cs 137 10 mci S/N 733

I 10 Ci S/N 375
: MP 2 S/N 126

FLUKE 8010A S/N 2435022,

4 i

Range Calibration Point Reading

CNT/ MIN 8.350 CPM (2n) 5.03+03 CNT/ MIN (60.2%)

CNT/ MIN 22.200 CPM (2n) 1.33+04 CNT/ MIN (59.9%)
_

When the Calibration Constant is 1.00. the 2n counting efficiency is: )

Per C?nt Efficiency iReadina X 100 =

Calibration Point CPM (2n)
- |

|

Calibration Constant 1.00+00 High Voltage 8.97+02 volts

Dead Time (Sec.) 9.45 05 Input Sensitivity 10 mV

Overrange 4.69+06 CNT/ MIN

|

Calibration sources used have calibration traceable to the N.I.S.T.

Date 9 14-95 Signature d q
1

P.O. Number 7302117
,

i

A subsidiary of
Thermo Instrument
Systems Inc .



7 i

_
,

'Ekerbne Instrument Corjeeration
,

!
CERTIFICATION OF CALIBRATION.

: Instrument ESP-2 / AC-3-7

Serial Number 1499 / 703 / 1436
i

Type of SourcePu 239 S/N 8318.8319 -

8320.8321
MP-2 S/N 126
FLUKE 8010A S/N 2435022

Range Calibration Point Reading

CNT/ MIN 1.420 CPM (2n) 5.56+02 CNT/ MIN (39.2%)

CNT/ MIN 15.800 CPM (2n) 6.02+03 CNT/ MIN (38.1%)

CNT/ MIN 134.000 CPM (2n) - 5.14+04 CNT/ MIN (38.4%)

CNT/ MIN 1.117.000 CPM (2n) 4.40+05 CNT/ MIN (39.4%)

When the Calibration Constant is 1.00. the 2n counting efficiency is:

"eadina X 100 Per Cent Efficiency=

Calibratwn Point CPM (2n)

t

Calibration Constant 1.00+00 High Voltage 1.25+03 Volts

Dead Time (Sec.) 1.00-05 Input Sensitivity 10 mV

Overrange N/A

Calibration sources used have calibration traceable to the N.I.S.T.

| Date 9 14-95 Signature d / Q l|
1

0 -/
'

( P.O. Number 7302117
|

A subsidiary of
. Thermo Instrument
^ Systems Lu:.
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i .

'
4 ,.

,

|CERTIFICATION'

. -OF CALIBRATION1
'

|
'

)
4

a
:

i Instrwnent GeelIvm A1.de/ O22c/cn -L C

Serial Number Tool 3/f/ol'1/fto13?Fo/7r? .

|

Type of Source /W- 2 Va / 2 /. '' !.

'.
.

,

Flh fo?oA % 227I232 |.

{
' !

|,; .

'
j I,

j 1-;:
'

Range Calibr.'t4on Paint Reading

j do6 Ifo o e Cloocph
' '

l
,

I b G. f oo en*1 /oo r#f
V W

Col. 4 t%. VKwn,

y .

t G& Iy IWh
'

i G6 y o EcA 4 0kv1
i '

GG Io % 10 l'.wn

GoG
_

yoo M 4'oo4a i
'

1
-r, . i

i

;
_

tooLy loo fyAwG
, ,

. .,

.

-, . .

, s.
.

.p; * ;:.

o -

|E Calibration sources used have calibration traceable to the N .S.T.
~

'
DC

MAB 91994
Date Signature . // M

D0/ma 34"P.o. Number( ,

'|' ,

, .- e
'A subsidiary of -

Thermo instrument
Systems Inc. .

.

.
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. CERTIFICATION OF CALIBRATION

Instrument ledtu N..tcl Da 2o /c/3.C c'

Serial firnber fo43/ndr9 %13m/S s,7 .

t' , Type of Source M /- Q % I'd (,
'
"

ft.f.4 h acA & 'J31170; e
,

1 *

I
4 l' :

Range Calibrt'.im Point Reading

X/ om o y goa epu |

X| foocoh I oo cpH

X to 'll u, n 44u,ni

v

( Y Go IKun 1 Ilwt
'

x/oo Morp Voryt j

xtoo I o r-ca'r I@fh __

)

=

'

x /X. %)orp Wooty's
x 14. IDotys (90%yn

i

!

|

}
&

i -

|o
-.

.'

l

Calibration sources used have calibration traceable to the N. I .S.T.,
,

Esc !
MAR 91994 J jgt g g 14 iDate-

g1gn,tur,. . ,

P.O. tOmber h/7 M
I'

'

A subsidiary of
Thermo 'nstrument '

,

Systems Inc.
,
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' b . .;, j i.|
**

. .
,

.ftc

' f. _ CERTIFICATION OF CALIBRATION
.

.
.

f

.

. .

Instrument Ludlun M od.f 200 a/u ?-/#,,
. <

1
1

t j t
, Serial Nurnber Jbo/.3//tol')//'to?399a/9rr) ''''

,,

c. . . . . - ,

$. ,- Type of Source /1/- 2 "7p /dI.
%y

' *

i

I
C ' Y '.' ' fla Ka- fo ?OA -VM 23'il15*1

'*

,

.! i".W.- T <,
*

.

', 6 : /t- 2I3 9), P3/ T' *

1
.

' ! .' .L, I

,

1.

j'

,

Time Calibration Point Reading '

; (In Minutes),

,/ / t' e,m1 lo o co..erf
' i,' .

,

-

' . 5~ / K 46 Coo avTS
.

| | E Wh },ooo wvT5
'

>

.T '

,,

.
e . .

j

/ / Ekoo cy [27) _ LM/F c .~r3 (y1 &-7'
'

,

|
'

|

i- 1.

t .: j
'

"
.

.

'; i

ti

I. :i ,
*

:
(
..

'' -
I, .

* ' . p* |: .
.,,

!!
p i,'"r .*

I.

A r .: . Irr ,
- p 4. ,; r i,,.C t 3 :. . ; . , . ,;;;

-

i , i

j ,- >; ,,
,4

. t ;< . * ,: /. , .. '

7 6 . * '' Calibration sources used have calibration traceable to the N. I .S.T. |; g5I
,,

*

ty..1'.,;." ;*'.
- ' .( .; ' i. i ,.

'

. g. 1 - 1,4
,

1c . > . .; . ggg. ,

.Dat Signatu e Y. M _ N. ,
:

g. . .. :. i - . . . pg,, ,

7hh/700 , . ' . , , [, , |

'
7P . O . Obm r, ,

'l ,.

' 1
e e

' ' *;,'A subsidiary of ! .. b . .

M Thermo Instrument !''

. Systemt ' nc.' '
..

I'

i
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N

|!
| |
;

CERTIFICATION OF CALIBRATION

1

| Instrument LUDLUM 2223 / 44-10

Serial Number 48403 / 5707 / 1242
i

Type of Source MP-2 S/N 126 '

,

FLUKE 8010A S/N 2435022
' .

4

!

J

)

Range Calibratica Point Reading

i
X1 400 CPM 400 CPM

X1 100 CPM 100 CPM'

X10 4K CPM 4K CPM

X10 1K CPM 1K CPM
' i X100 40K CPM 40K CPM

'

,

X100 10K CPM 10K CPM
'

|

X1000 400K CPM 400K CPM

X1000 100K CPM 100K CPM

|

:
_. ,

,

I

i Calibration sources used have calibration traceable to the N.I T.

08E MSignatureDate ,

'73Odll7P.O. Number
,

k

bh

e( .
.

A subsidiary of
Thermo Inst ~ument,u
Systems Inc.

,



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

_

,

|

;

4

! CERTIFICATION OF CALIBRATION

Instrument LUDLUM 2220 / 44-10

Serial Number 48403 / 5707 / 1242 ,
,

;

j Type of Source MP-2 T/N 126 ,

FLUKE 8010A S/N 2435022
i Cs-137 S/N 733,

'

1

Time;

i (In Minutes) Calibration Point Reading

.1 1k CPM 100 COUNTS

.5 1k CPM 500 COUNTS

{ 1 1k CPM 1000 COUNT 3

5

i
(+

l

:
.

1 .2 -R/hr 211,728 CPM

HIGH VOLTAGE = 1000 Volts THRESHOLD = 100

Calibration sources used have calibration traceable to the N. T.

08E b .SignatureDate

0 2117P.O. Number

@
%

1

r-
A subsidiary of
Thermo Instrument

'

Systems Inc.
f
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.

4

|
'

!

i

CERTIFICATION OF CALIBRATION*

Instrument LUDLUM 2220 / 44-10
!

Serial Number 48403 / 5707 / 1242

Type of Source MP-2 F/N 126
'

FLUKE 8010A S/N 2435022 l

I,
,

-|

;
i

| Range Calibration Point Reading |

|

!.0G 400 JM 400 CPM (

LOG 100 CPM 100 CPM

i' LOG 4K CPM 4K CPM
'

1K CPM |LOG 1K CPM
_

LOG 40K CPM 40K CPM
e

LOG 10K CPM 10K CPM

LOG 400K CPM 400K CPM

LOG 100K CPM 100K CPM

;

,

9

.

5

Calibration sources used have calibration traceable to the N.I. i.

lfic

Date Signature N

P.O. Number 130al11

i
$

i V
9p^

*
\

.p
4

A subsidiary of
Thermo Instrument
Systems Inc.

t

-
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owansr and Monuvociv,e' LUDLUM MEASUREMENTS, INC.

) Scka'y ,$du"'id CERTiflCATE OF CAUBRATION Ol$YhREET
' ' ''

A . 5-235 4672
SWEETWATER. TEXA5 79556, U $.A.

i

CU510MER RUST FEDERAL $ERVICE ORDER NO. 2105C8 |

Ig. Ludum Measurements. inc. Model 2221 Serld No. 9 7 Mb
WMfg. Ludum Mecsurements. Inc. Model 44 10 Serfd No.

Cd. Dofe 01/30/95 Cd Due Date 07/30/95 Cd. Intervd 6 Months Meterface 202-159

* Chsck mark Mcopies io applcoble instr. and/or defector LAW mfg. spec. T. 71 'F RH 25 % Alt 7118 mm Hg ;

O New Instrument Instrument Received O Within Toler. +-10% 9 10-20% C Out of Tol. O Requiring Repair

2 Mechonfed ck. Q Meter Zerced O acckcround subtract g Input sens.unearity
M F/3 Resp.ck Q Resetck. G Window Operoflon G Geotropism
M Audio ck. O Alarm settino ck. U Bott. ck. (Min. voit) 4.4 vDC .

Threshold
i instrument Volt Set Comments V Input sens. Comments mV Del. Ope.. Comments V of Comments mV Did Rollo 100 = 4 mt

Q HV Readout (2 points) Reffinst. DO ./ 500 V Ref/ Inst. I9 _/ 2000 V

COMMENTS:
Firmware:4261010 i

Settings for 44-10: |
08.45% Resolution for Cs137 settings for 43-37:
Peak voltage = 641v.(with detector connected) Alpha HV : 1250v.
Peak settings: Beta E,/ : 1700v.
Threshold dial : 642 HV currently set for 43-37
Window dial: 40; Window ="ON" at 1250v. Calibrated w/39" cable.
10mv. setting for gross counts only.,

<

Gamine Caltreben. CM dekctors postaaned perpundicshr t exace except for M 449 m es:li sie hnt of grtco faces exste.

'
REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE /MULTIPUER CAL POINT "AS FOUND READING" METER READING *

I X IK 400kcom M .I SDD'
,

X IK 100kcom 9 ("; I00
X 100 40kcom 15 LlOO
X 100 10kcom 95 100
X 10 4kcom ~315 L4CO

X 10 Ikcom 95 /dd
X1 400com NS ._

4'00
X1 100com 96 /00

.

_

*uncertainh within t 10% CJ. within i 2m __
All Range (s) Collbtoted Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING * CAL. POINT RECEIVED METER READir!G'

dout 400kcom 9C6 h 4 00Mol hie 500kDm_ FOOK
40kcom 4 COE /ol L400( (O 50kcom_ 4GK SC) K

4kcom L4 co /M 40o (o1 Skcom (/. 2.5K 4. G
ue (0 500com LP75 soo400com u_o (ol r-

40com te / o ) %' / o l 50com 50 50

Ludium Mooswomenh, Inc. certtfles that the above instrument has been coilt:roled by standords Iroceable to the Noflonal histitute of standards and Technology, er to the coIIbrollon IbcWiles of'

other internoflonal standards Orgontzotion enembers. or have been dertved kom occepted volves of natural physical constants or have been dertved by the retic type of cotibroflon techniavet,

the cannoison w.m conwms io in. ,.aus.,n.nts of us.stusurA and nano 2>i,7s. siate or renai cor.brolion License No. LO-1963

R;ference Instruments and/or Sources:

Cs 13/ Comma $/N Oi . 62 O cii2 O us65 0 sies O ricca O re 9 0 seutron Am-24i e. s/N T.3c.

Q Alpho $/N 4337 Pu?39' Q Belo $/N 443-48-2 C l 4* 4 43-68-3 A Tc99 G Other Am241 $1.59uCI

7 m 500 3/N 79956 O Oscilloscope 'N M Muttimeter $/N 53801574

I3'Calibrated er Date

C2 A -M D t w srve,~ewed ,,.
' "

/for4 c22A 09/28/94

,



, .. - - - . . - . - - . . - . . - . . . . - = - . - = - . - . _ . . . . . . - . . . - . . ~ - _ . .

.

LUDLUM MEASUREMENTS,1NC.
Duioner and Monulocturs' POST OFFICE BOX 810 PH.915-235-5494

501 OAK $TREET FAX NO. 915-235-4672L~ scient4c and le,dustrial
instnament, SWEETWATER. TEXA5 79554. U.S.A.

!
l.

Bench Test Data For Detector

Detector 44 10 Serict No. -

Customer RUST FEDERALSERVICE Order #. 2l0508

9 1bCounter 2221 Serial No. Counter input Sensitivity mV

Count Time O.[F ' '*

Distance Source to Detector

Other OWI ND W Vu

- High Isotope MM lsotope Isotope Isolope
Voltage Background Size S l.5'hQ Size Size Size

| TOC 14o 195/o ' |
'

958 1o3 3 23o5-
'

| J om> 09,% 32349
| |nso 'ko 37399 :.

'

Itoo M 3 pan
I(5a 7% 32595

(.
(200 3% 30b(

- 1250 1 03 32D3
i I300 9'X ~3 M %
i

l

!

t

I

.

,

t

Date b' ;Signature - .

V
/.

~

e Serving Ine Nuclev industry Since 1962 e

,
. .- . . . __ - . .



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

,

~

! - LUDl8'M MEASUREMENTS. INC.

L 0ssgnerandManufacturer PO$f OFFICE BOY S10 PH. 915-235 5474
of 501 OAKSTREET FAX NO. 915-235 4472

"*
} ""'# SWEETWATER. TEXAS 77556. U.LA.

*

|
| Bench Test Data For Detector

}

07MNDetector 43-37 Serial No.

Customer RUST FEDERAL SERVICE Order #. 210508' ;

b Counter input Sensitivity mV |Counter 2221 Serial o.

Count Time k$6( 4 CON (8 dO$dC . NA@ kCAMP Distance Source to Detector R

| Other' kn V /00 a[W MM d. !

High isotope MY isotope CD lsotope . Isotope I
||, Voltage Bockground Size if'7acep Size 0.0 0 6') Size 0 0%%Q Size

||00 2 9 53
RTO 6 739

| 1900 5 %7
| 1968 4 79A
.

/3co 5 13 5|
| 13 50 ~2 %n

/400 /$ H7
155o aco 3 70 3o:29

| /6co 353 529 IS9
(bSE) Q(o 336 4329
l')o o llOS B9 LWo

,

| 050 h59_. MS W1
..

Noo 909 74 47L5 i

i

| ,

! .)

|
,

.

N [- DateSignature
- -

3
'*~ '" "'"'"

e serving the Nuc!c . ...-ustiy since Ivo2 * (
- . _. -. . . -



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

D"i a* *ad M*"v'**'u'* LUDLUM MEASUREMENTS,INC,f-

d PO3T OFFICE BOX 810 PH.915-235-5494"

sci"ygiadv*ia' CERTIFICATE OF CAUBRATlON 501 OAK STREET fax NO. 915-235-4672

SWEETWATER. TEXA3 79556. U.S.A.

"'USTOMER RUST FEDERAL SERVICE ORDER NO. 210508
.

Mfg. Ludum Measurements. Inc. Model 2221 Serid No, h7MO
O80mMfg. Ludum Measuremenh. Inc. Model 44-10 Serid No.

Cd. Dole 01/30/95 Cd Due Date 07/30/95 Cd. intervd 6 Months Meterface 202-159

Check mark gapples to oppicable instr. and/or detector LAW mig. spec. 71 *F RH 25 % Alt 713.8 mm Hg
,

O NewInstrument instrument Received O Within toier. +-10% 10-20% O Out of toi. O Requidng Repdr

2 Mechanled ek. Q Meter Zerced O Bockaroundsubtroci g ir,put sens.uneartty

7 F/3 Resp.ck 2 Reset ek. E Window Operoflon g Geotropism . ,

2 Audock. O Alarm setrino ek. E Bott. ek. (Min.Voit) 4.4 vDC
1

Threshold' '

Instrument Volt Set Cornmenh V input Sens. Commenh mV Det.Oper. Commenh V of Comments mV Did Rotto 100 = 4 m

I9 / 2000 V@ HV Readout (2 points) RefJinst. IOO / 500 .V Ref/ Inst.

COMMENi$: i-
.

h. Firantare:8261010
*

.'
'settings for 44-10: g

'r ' e8.45% Resolution for Cs137 settings for 43-371 .,
; '

Peck 1 voltage = 641v.(with detector connected) Alpha HV : 1250v.
I

Paak settings: Beta . HV. : 1700v.
Threshold dial : 642 KV currently set for 43-37

,

Window dial: 40iWindow="ON" at 1250v. Calibrated w/39" cable.
10arv setting for gross counts only.

.

.

Genma Cabreast GM duenctors poswed papen&ner b anne smeest kr M 449 m utadi es hnt of pebe faces sane.

REFERENCE INSTRUMENT REC'D INSTRUMENT !

!
' "AS FOUND READING" METER READING * E

'
,

,

; RANGE / MULTIPLIER CAL POINT'

DN SDD '

X IK 400kcom
X IK 100kcom : 'l < ISO

X 100 40kcom - ~'265 LI00 I'

X 100 10kcom ;J 95 100
3 315 L400 !

X 10 4kcom
X 10 Ikcom I. VS /60 '

' ' '' .,

'^

Xl 400com 'MS l/09'
- ,'

|
'

X1 100com 96 (00-

.t ;-
*

; O.
t

I Al.L Range (s) Colibrated Electronically
*uncertainN witNn los c.F.witNn t 20sa

REFERENCE : INSTRUMENT INSTRUMENT j( REFERENCE IN$iRUMENT INSTRUMENT

} . '
' ' ! ,- CAL POINT | RECEIVED METER READING * p.h CAL POINT RECEIVED METER READING *, ,

NOO W 4 CDWO | ' Sooycom ^ WOh So _|

'

(D',j.l f
t 4 nm

40kcom .i 4 00R fo) L40T (d) ' 8 f.. " 50kcoD1. NGK #d E.

'' Skcom O.16X 4G i;

Akcom | Lf ch /d) 400 (67
h' j .L
'

500com . (4'78 500*

""'
^

40 (o) LW ( o') '1.k 400com +
,

., ~

40com w / o) W' / 61 Socom 50 50 |

"s. inc. c.rna. m.' m. camw innumene has ti n coatssSed tw stondeds Doc.atia. to m. NoHonal msMv . W sfondeds and rect ;.,i, er to me
,;..Non focMM.s of

e

.' tudhm e; amor u -
.

r sione.de o, nasanon m.mem,s. . hav. t, n o.+..d e n occ.v.d www e noom pu icos consionis or ha m n d.sv.d my m. rono erp. .f coaranon eve,t i

'

r
$ lote of I. AGS Calibiotion Lic.nse No. LO-1 6 ,

. . Th c - '' srstern conforms to se ni..,c'; of Me,-sro-es442A and ANil Ms2M9FL'

Rt.forence instruments and/or sources: i; ;*

' Cs 131GommoS/N Oii62 O aii2 O M56s O sies 0 Tioos O re7, O N.vi,on Ar 24i s.s/w r.>

Am241 U139uC12 Alpha $/N 4337 Pu239' Q Betc $/N 443-68-1C14'443-68-3A T c99 2 Other

7 m S00 5/N 79956 0 Osciloscope N 7 Multimeter $/N $3801574
'

- DateColbrated By:

( jap M m-eDo,eR. e.ee ,. ' ''

% ,scvA ornem /
,
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LUDLUM MEASUREMEiii5, INC..

Osdoner and Manutoctuer PO$f OFFICE BOX 810 PH. ?l5-235-5494' ' ~
of

501 OAK STREET FAX NO. 915-215-4472
ScienMc and induMal

SWEETW ATER. lEXAS 79556,0.5.A.
werwn.nu

.

; *,i Bench Test Doto For Detector
-_

,

s

Detector 44 10 Serial No.

Custorner RUST FEDERAL SERVICE Order f. 2l0508 |

9 1b Counter input Sensitivity [ mVCounter ' 2221 Serial No.

. Count Time O.[ I'

. Distance Source to Detector
*

Other Ovnf YD W ,

High isotope MM f isotope isotope isotope
Voltage Background size Sl.5 % C' see size size

'

&900- ngo 2.9 Sto . :. . v ~ ?- ~.
,

i 'C 9'5 ) MoS 3 2309
'

s

10o0 SqR 32349
-

-

lo5o %e 3M97
lioo 1o4 39087

-

' use W 3R15
IAoo 7% 3 04/

(
/25o 1 09 32D3 |

1Soo 9% 3MM
-

,

, ri . 0 !
''

,; ,
'

,

[ - t , 4 ,- ,

| r. t d, h, ,
, ,q. . ., 4

*
* .

. ...

! ' | '. . g*- |'

.,.,

'
' '. t.,

i .h n pi ,' . *i A gt.j'yj;.g - :' -

iw:'
i

, . .

.

f j i'i,: 6i .i* t
,

'|! - , t; ,1 ;
| -g- ,

-

. . d ..N.i !
'

,

u W;
'

|

!

l>

Date b'
A e. _Signature

- u
:

FOEM C4A 02/23/94
e Serving Nucleos adustry Since 1962 e

0 '~7
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-

|- Osigner and Manvioctur*< LUDLUM MEASUREMENTS, INC.'

'' POST OFFICE BOX 810 PH. 915-235-5494scion c iW 501 OAK STREET FAX NO. 915-235 4672
$WEETWATER. TEXA5 79554. U.5A. .

Bench Test DOta FOr Detector

072(WDefector 43 37 Serial No.

| Cusiomer RUST FEDERAL. SERVICE
Order #. 210508

? 90i Counter 2221 Serial o.
___

Counior inpui sensitiviiv V mv

CountTime k$S. DIN (8 DOS"I.- NM@ NOUMPDistance Source to Defeetor e R
| Other . ls \l |00 A 2

-

High Isotope M_ lsotope d isotope isotope

'

Voltage Background Size _ lit 760eh Size 0.00d[ Size 0 0%7yQ Size
, . ig i4 /[UO 9D ''

'
ilSo d 33+
;l%o 'S 9(i)

-

)96b 4 29A
/3co 5 13 5

. . u l31o 7 %?F
i /4co /$ 7 t? -,

i
'

'

l.Tso .2so 3?O 3o29'l6oo 353 529 37sq
'

(65 7/0 736 432F
130 0' llOS ng9 LWo \Dfo /257 %6 h1
I1oo 9c@ 7% HTLG

.;..
;.

..
..

|

| ;'

l, . '
.

,

Signature -
J O- Date

rcen w o2mm <

Sctving The NuclearIndustry Since I9M ee '
. _ _ - .



,

LUDLUM MEASUREMENTS, INC..

D2 signer and Manulocture' POST OFFICE BOX 810 PH. 915-235-5494

501 OAK $TREET FAX NO. 915-235-4672wientific and industrial
Instruments $WEETWATER.TEXA3 77556,U.S.A.

t

,

Bench Test Data For Alpha Detector

Detector 43-65 Serial No. 9Ro79173

211565ftW1hoCustomer RU$f FEDERAL SERVICES Order #.

Counter 2221 Serial No. b77b9 Counter input Sensitivity 10 mV

Count Time i M /dd 0 | E h Distance Source to Detector d u i-
'

{W /

!
Isotope Pu-239 #8743.flM'i M Otherl

e

A!pha Scintillation Detector

HV Plateau Background Source Count
43-4/43-44 HV Adjust for Altitude

Altitude High Voltage 6co o Mlb

Sea Level 2050 V fo3O 'D 92 T
1000 foot 2025 V 10 0 gg ;g

2000 foo1 2000 V ~750 b i@
3000 foot - 1975 V

"
4000 foot 1950 V

SUE D5000 foot 1925 V
btT6000 foot 1900 V ltC ,

7000 foot 1875 V

Operating Voltage Set at 150 v

65 ) Background Meter Reading Range / ScaleAir Proportional 43-5

ffffff|||||) Toe L/S* O SH| 0 , \ , s,

"Center Center O Sb3>

f||||||f|||||||)
''

Hee 1 Ofher" O 5SD

niformity (i 10%) Average Efficiency D %

I
Least Sensitive Position (Heelof Detector)*

" Opposlie Least Sensitive Position (Top of Detector)

-

Signature h Date 3- U- 9 f

f *.4M C21 02/23/94 Serving The Nuclear .adustry Since 1962 ee



_

oniona one Maruroe'v''' LUDLUM MEASUREMENTS, INC.

scientmtaN industria, POST OFFICE BOX 610 PH. 915-235-5494
CERTlFICATE OF CAUBRATlONin, .,,,en i, 501 OAK STREET fax NO. 915-225-4672

SWEETWATER. fEX A5 79556, U.S.A.

, CUSTOMER RUST FEDERAL SERVICES ORDER NO. 211565 hl1710

g. Ludium Measurements. Inc. Model 2221 Serfd No. IoD *l |

Mfg. Ludlum Measurements. Inc. Model 4410 /MM Serid No. fAO o M1 !tT C'1DUI

Cd. Dole 03/21/95 Cd Due Done 09/21/95 Cd. Infervd 6 Months Meterface 202 159

Check mark Mopples to copfcoble instr. and/or detector LAW mfg. spec. 1. 73 'F RH '13 % A!! _, 704 9 mm Hg

O NewInstrument instrument Received QWithin Toler. +-10% 0 10-20% 0 Out of Tot O Requiring Repair

M Mechanicalck. Q Meter Zeroed O Bockoround subtract g input sens.tineartty i
g F/$ Resp. ck Q Resetek. G Window Operoflon G Geotropism |
@ Audo ck. O Alarm Setting ek. Q Batt. ck. (Min. Volf) 4.4 VDC ]

Threshold 1

instrument Voll $el Comments V Input sens. 10 mV Det. Oper. Comments V of 10 mV Did Rotto 100 = 10 mv

Q HV Readout (2 points) Ref./ inst. XQO / 500 V Ref./ Inst. 'Z000 / 20tU V

COMMENTS:
44-10 HV = 11So V.
4 3 - 65 HV = ~).50 V.

htm we. : 2. folo iO

c mme cat,*x cu d.i m po.s.a pin.neuw e eme exag tw u ns m os u er nie r .-s

REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE /MULTIPUER CAL POINT "AS FOUND READING" METER READING *

x1000 400 K com 4m 4to4

x1000 100 K com ten 100

x100
__ 40 K com 9co tn

x100
. , . _

10 K com foo loo

x10 4 K com 4co 9ao
x10 1Kcom Tb ICO

x1 400 com _
4DD 4CO

x1 100 com too Ito

' Uncertainty within t t0% CL within t m All Range (s) Calibroted Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL POINT RECEIVED METER READING * CAL POINT RECEIVED METER READING *

out 400 K com hoO W HDO M be 500 K com . Sock EOk
40 K com %cd I M ooli 50 K com c;o k SOK

4 K com %9 4cet 5 K com__ ek ck

400 com Moi Moo 500 com sed 5to

40 com so 90
Ludivm Measuremonit hc. certines thod the obove hsfrument hos t>een collbroled by standards Iroceable to the Nollonof Ins 11tute of standards and technologt, or la N collbrotion focStiet of
other Infomational standards oroontaallon members, or have been dortved kom occepted volves of natural physical constones or have been derived by the rollo type of coubrollon lechr*tves.
The conbrotson sydem conforms to the requtements of uit.!To 45442A and ANsl N32$1978. $ tote of IeAos Colbrotton Ucense No. LO-1963

R:fst:nce Instruments and/or Sources:
Cbl37 Commo 5/N Oii62 O cii2 O us65 0 sios O rioce O 187, O Neutton Am.24i s. s/w t.3c4

Q Alpho 5/N Pu-739 #8743 O BeloS/N M Other Am-2415 Suct

' m 500 5/N 63893 O Osciloscope $/N Q' Multimeter $/N 57770262. (
Collbroted By: b Date 3-M ~ if

3~ ~

a / DoleRavl4wed By:
/ #

fo8 ' ' c22A 09/28/94

f
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LUDLUM MEASUREMENTS, INC.
'

D signet and Manufacturer POST OFFICE BOX 810 PH. 915-235-5494
501 OAK STREET FAX NO. 915-235 4672

scientir:c d induitna,

instruments SWEETW ATER, f EXA5 I?554, U.S.A.

4

Bench Test Data For Detector

Detector 44-10 Serial No. fEVIO3bt.

211565/ttimo
Customer RUST FEDERAL SERVICES Order #.

Counter 2221 Serial No. BOO Counter input Sensitivity 10 mV

NMCount Time 01 . Distance Source to Detector

Other f L Yo m s k W }n_ Cs lY7
i- ,

High Isotope Sm1MI Isotope isotope isotope

Voltage Background Size 5LC Size Size Size

MO loY1 151.13

\c m idV1 1,2c9

bSD tl % 1970

boo i191. telst?

101'l1llSo llo? 1

tico ll'10 192re

1t5o itn ici m
i k., ItM 199o3

i
'

.

|

-

,

,

f

4

!

'b Date 3 - 11- 9 5Signature

.

' Serving The NucleorIndustry Since 1962 ee



onono and Monviociveer

IL''.'. ' ***'Mn'';d"'''
~

LUDLUM MEASUREMENIS, INC." ' ' ' ' ' ' ' * * ' ""~'''~ ' ~ ' ' '
CERTIFICATE OF CAUBRATION so,'Org s,Regi fax NO. 91s.'2av2

SWEETWATER, fEXA5 79556, U.$ A.

CUSTOMER RUST FEDERAL SERVICES ORDER NO. 207766
_

ludh m Measurements. Inc. Model 2221 Sedd No. b Dle'il' J

Mig, tudlum Measurements. Inc. Model 44-10 Sedd No. 92.091013

Cd. Dule 08/23/94 Col Ove Date 02/23/95 Cd. Intervd 6 Months Meterfoce 2n2-159 ,

Check mark $oppies to oppicable Instr. and/or detector IAW mfg. spec. T. 75 *F RH 45 % All 7_2R mm Hg

O Newinstrument instrument c ceived B%lhin Toler. + 10% 0 10-20% 0 Out or iol. O Requiring Repair

E Machonied ek. E[ Meter Zeroed [, Background Subtract 8 input Sens.Uneority
E F/5 Resp.ck E Reselek. E Window Operation

h Audo ck. O Aiorm seiting ck. 6 Bort.ck.(Min.voit) 4.4 vDC
Threshold

Ins!rumsni Volt Sel Comments V Input Sens. Comments mV Det.Oper.Amments V of Comments mV Did Rolio 100 = 4 mV I

d HV Reodoul(2 polnis) Ref/ Inst. 5oo / 500 V Ref./ inst. ~1ot1 / 2000 V

qq,,o g , h d cktc A t d lo wCOMMEN15:

tso e *LJAlAM e

S $ -lo2 D h IL *Jo V al 94
% V ) x los eW noo d d

c% 1*t C. CM

Camme CaRrabort GM detectrs postared perpendiakr na sxsos exces fcr M &&9 n nhch te front ci grobe faces ocasco.

REFERENCE INSTRUMENT REC'D INSTRU|. LENT

RANGE / MULTIPLIER CAL. POINT "AS FOUND READING" METER READING * s

( X IK 400 K com Soo Me
X IK 100 K com Ice len

-- X 100 40 K com Mm $m

X 100 10 K com ' to
_

80)

X 10 4Kcom %m w
X 10 1 K com leo tm

X1 400 com ioo 1**
.

X1 100 com % too

All Ronge(s) Collbrated Elecfronicclly*Une ertainty witNn i 105 C.F. witNn 2 20%

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 1

CAL POINT RECEIVED METER READING * CAL POINT RECEIVED METER READING * |
Digild Log
Readout 400 K com Scot *A %o dt Scale 500 K com Med K M%K

40 K com Moons Moo N 50 K com _ 50A *io A

4 K com Me t. Noot 5 K com 3A D, TA
t co 500 com sco moc400 com 4co i ,e

46com Me 10 50 com so % 50

Ludlum Moostsoments, Inc, cerfl6es that lhe obove Instrumerd hos been colibrated by sfondords Iroceable le the NationalInstitute of slandards and Technology, or to the colitroflon hacillDes of
other inlemononci slendards oroonttohon members, or have been derived kom accepted volves of nahsol phydcol constonis or have been dertved by the roHo hpe of collbrollon lechnkives.
The collbrofton erstem conforms hs the requirements of MIL sfD 45441A and ANsl N32Si978. stole of Tenos Calibfotion Ucense No. LO-1963

_

"ef;rence Instruments and/or Sources:

Cs-137 Comma s/H Oii62 O cii2 O Ms45 0 sies O Tioos 01879 O s.viron Am-24i s.s/sim4

h Alpha S/N Pu239 f 8743 h Belo S/N C.14 .159uCf d Clher Cs137 SuCI Am2415_SuCI )

i 500 3/N 63893 O Oscilloscope $/N h Multimeter $/N 57770262'
'

i ~ U ' P/M DateCdibrotzd By:

b'

Date,/ .Revkwed By: .
.

s m,.w
, ,

FotM C22A 02/04/94



LUDLUM MEASUREMENTS, INC.
Dedoner and Manufacturer POST OFFICE 80X 810 PH. 915-235-5494

501 OAK STRED M NO. NW-4472
9elentific Industrid

kutne.nts SWEETWATER, TEXAS 79556.U.S.A.

Bench Test Data For Detector

Detector 44-10 Serial No, pro 9tO53

Custome,r RUST FEDERAL SERVICES Order #. 207766
10m

Counter 2221 Serial No. @d Counter input Sensitivity Gemmct* mV

'

Count Time O.I & Distance Soufce to Detector %.m

l'L 1 To WMA h ca (37Other

High Isotope Am141 Isotope isotope Isotope

Volloge Background Size 5.54. Size Size Size

900 T'\ 18 %

750 933 15 a.77

C\oa V LSMS

CW 9s'1 15 %L

S|b t5Ft9trro

1o50 9tl 159 %
'

\MD 917 tfotob

InSo t%o 1.(s Mofo

_

1

i

' ,s ,

|
!

Signature b Date I-13-71

Serving The Nuclear industry Since 1962 e |~
" "

e
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LUD!.UM MEASUREMENTS, INC.
Dcsloner and Monvfocturer POST OFFICE COX 810 PH.915-235-5494

scientine and induitdal 501 OAK STREET FAX NO. 915-235-4672
In*mah SWEETWATER. TEXA5 79556, U.S A.

Bench Test Data For Detector

Detector 43-68 Serial No. ERWM

Customer RUST FEDERAL. SERV:CES Order it. 207766

Counter 2221 Serial No. M769 Counter input Sensitivity Giii 4 o'' mV

Count Time i A bk .m.) o.t A u m. Distance Source to Detector de '

y

.Other p |M sect. /4
,

High Isotope h*ti k - Isotope CH isotope C. s'37 Isotope
Voltage Background Size it f oo w Size .15 h c Size e s-C Size

utn o 5 31

1150 t 57|

ttoo 7 6er

stSo 1 bli

iSco I 5'N

I bly13 5D
'

% ') M
tsco 99 L 971 to1T

i5 so 73 vup s sLL

lb 134 4 fil 5 541

Mo 1'o 5 031 7 'i4 i

11oo 334 '5 b3i ci 51*i |
1

11 5o 755- 3 916 *llbi |
|

tb lo Svo 6 314 l o 'tW
;

i

(
%-s

i

i

Signature ykW h Date ?- U %

8 W C4A 02/23/94
Serving The &clearIndustry Since 1962 ee
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. .

1

|l

I CERTIFICATION OF CALIBRATION 1 f. l
- . Q t, , ,. ;, ; i

'

.c,i , .4

i,

' '

Instrument LUDLUM 2221 ,

Serisl Number 94951 / 953 i

Type of Source MP 2 S/N 174
FLUKE 8010A S/N 2650076

|
|'

1

Range Calibration Point Reading

X1 400 CPM 400 CPM

X1 100 CPM 100 CPM

X10 4K CPM 4K CPM

X10 1K CPM 1K CPM

X100 40K CPM 40K CPM
;

X100 10K CPM 10K CPB_ ,

X1000 400K CPM 400K CPM
.

X1000 100K CPM 100K CPM

,

I .

'

_

.

'I

4,
"

Calibration sources used have calibration traceable to N.I.S.T. EIS 1

'
!

Date 7 18 95 Signature
s .k ~. ,

9.' y
$"

'i e
.

C
P.O. Number 7302117 i

.

'| 1
.,

A subsidiary of ,.

Thermo Instrument ,

System Inc. ,

'
,



., .
_. . . -. __ .. - . - _ . ._- ..-. . _ -

CERTIFICATION OF CALIBRATION

:

Instrument _LUDLUM 2221

: Serial Number 94951 / 953

Type of Source _tf -2 S/N 174
i FLUKE 8010A S/N 2650076

:

i
'

Range Calibration Point Reading4

! LOG 400 CPM 400 CPM

!
'

LOG 100 CPM 100 CPM

4K CPMLOG 4K CPM' >

P

LOG 1K CPM 1K CPM

i

( LOG 40K CPM 40K CPM

!

LOG 10K CPM 10K CPM

! LOG 400K CPM 400K CPM
'

,

i LOG 100K CPM 100K CPM
,

:

|. n,
,

1

:

,

,s; -

f
'

'

.t
'

Calibration sources used have calibration traceable to N.I.S.T. .

'

EIS

5
Date 7-18 95 Signature

,

.

Q y' /P.O. Number 7302117*

-|..

.

A subsidiary of
,

i Thermo Instrument
1

i
^

Systems Inc
,



_. .. . _ _ _ . _ _ . _ . _ _ _

iM
..

~

EBG *ne Instrume {
;

_

CERTIFICATION OF CALIBRATION

.

Instrument _LUDLUM 2221 / 44-10

Serial Number 94951/953 / PR060411/11067

Type of Source MP-2 S/N 174
FLUKL 8010A S/N 2650076
Cs 137 10 mci S/N 733

-
.

Time-

(In Minutes) Calibration Point Reading.
;

.1 1k CF1 100 COUNTS

I

i .2 1k CPM 200 COUNTS
J

.5 1k CPM 500 COUNTS'

1 1k CPM 1.000 COUNTS
4 ;'

2 1k CPM 2.001 COUNTS

'

5 1k CPM 5.001 COUNTS

10 1k CPM 10.002 COUNTS"

I

.

1 .2 mR/hr 225.290 COUNTS
;

HIGH VOLTAGE = 850 Volts THRESH 0LD = 80 = 10 mV
|

!

!

Calibration sources used have calibration traceable to N.I.S.T. Ets
TEST

f ~

Date 7-18 95 Signature'

, ,

O
; j P.O. Number 7302117 '

A subsidiary of
V Thermo Inst.'.2 ment

Systems Inc. ,



. . .= = _ _ . . .

. o .s.
. . _ . . . .- . .-.. . .._. . . . - - - _ _ .

n t, ,. . , , e,..,. . , . . .u ., r m.i t a o o j
'

f

-

1 beslisle [nst1Cment CorporOflon

i .
,

,

!

CERTIF1f,ATION OF cal.IBR4 TION'

|

Inst tsmmt LUDt.um MODEL D.% WD -fos*

94'95/,|953|/Ko 9%Sc||23 ~1.Serial Numtw

Type of Scu ce M/ .2. J/d - 7 39
A.uKL 20to.4 sh. S7 +'a//9 \

L 1

J !

1

R,rwp Calitratien Foint Readingi

Lo 6 ' loc c/M 4'o o UM _

Lo& /00 c) M /00 un'
i

Lorir 4K c/M _ _ _ _ 44 um
1.

i _ 1oG /K C/M JK C/N .
,

Los 9'at ctm Vo g um
4

: Lo6 _ /1 U /M /0 4 WM

; Lc6 400 K c/m 2/oa K UM

(46 loc _UM 100 K Ch

_

.

.

Calibration sources used had calibre.lon traceable to tru N.1.5.T.
n ts

MAY 2 419% A \' Est
D.s te Siarmature- - - (m-

-

g3#.

'

e.a. w 730/?x 2

A subsidiary of
Thermo Instrument<

Systems Inc.

08-17-1994 10: 02ft1 803 252 5932 P.05
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' ") '' ** '> v- o 3., e . , . . . , . . ,
, _

.16 it.s..

; ** * it r.y . -

F)5 (O
':#4 .

.
.. -

..

: .r
;

4

CERTIFICATION OF LALIBRATIONI

,

Lnztruncnt Luowersicpt;' oui /q):4,5
e

,

Seria1 1% ment 14 9'i'||AS3||f o 4+. aft 332
s

|,5 4 - 'l(LType of Scurre 3 f 1
F'u)#E. Toto A K/4 S*/#/o//7

1
I

:
4
,

Calibratitn Pcint Reading
Range

/4 </ef _

rop cou-vr

f
I __

3 .
/K t/M acr e coun 6 _

i

b )$ C/M _ Sno-h &1 -
* _

l. IK un ioco en un +,

: ,

2 /L_CfA1 J g/ f.c ods _ _ _t

y

$ /d f//*4 J~cp / de unh _ _ .

/ k- UM /909 P copehr
tn

t-
1 _ --

--

. _ _ . _

__

,..

Calibrat:|cn sources used have calibration traceable to t% N.I.S.T. EIS

k 24 signaure %Date
~

bh|' b0P.O. ft.ncer = .

i

A subasdiary of''

Thermo Inst.tument
Systema Inc

08-17-1994 10:02Af1 gg~ :",'932 P.04'" '



.. . . .. .

. . . . . .

. , ' ' .,y , , . _.
. . . . . . . - . . .

-

'~

rM :-

i'a Phw h r = wtrument Corpc awn
.

,

9|
f

CFRTJFICAf1ON OF CAL 1BRATION

,

instrwentLQQLUM MolgG JDD/,|33-fos

Svial W 949St|9S3|it04%$/23 3 .

/ 3 7

"

.r/4- 7 39 ' _Tyre of Source /rff,)_

t% -?34 s/4- 7/TV4

: F~t s!K2 90104 .s44 S7Yo//1'

:

Range Calibration Point Reading

400 UN
X| 400 @ _

ino um leo um
Xl __

__

i

Y lo h! C l/M '/K C/j't ._
/

/ d 1/J4
-

YlO 14 OM __

YIno _

40t unt %fj'Ni \

i

/cK OMA Ico lof HM _,

: '|00 K U M* .

X l K. WooK C/M ___
.

YI K _ _ .

/OO K dm _

166 K &M
4'

1

_

Y100 _ /2106 tip DLf) __Q8W8 UM 1.9

-

--

.

- _ _

Calibration sources used have calibration traceable to the N.I.S.T.

rks*r _ ;

MAY 2 41QE _sionature '
*

( / WDate
.

bP.O. NtsnW__
-.-

_

i <

A subwdiary el

m Thermo lastrumentSystems Inc.
08-17-1994 10:01m 803 252 5932 P.03

,
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.
.

.

i

,

CERTIFICATION OF CALIBRATION

Instrument luDt.um MODEL 0 43 *b5

Serial Number 949S/,|9|3|ft o9W,So||23 2 ,

Tvpe o1 Source ibtf-2 .s/d - 7 3 9
i SL.uKC 20/04 s/4 57 Vol/9,

;

I :
,

;

Range Calibration Point Reading.

La 6 40 0 UM 400 UM

Lo& foo up too ijan

i

log 4K c/m 44 c/m>

f

(
log /K uM /K C/N'

Los yoK Ctm 4'o x um
' loa /04 C/M /0 4 UM

-LoS 400 K c/m 4'c o K u'M

oS /00 K C/R /00 K CfR'

i
,

i

: .

~

i
'

Calibration sources used have calibration traceable to the N.I.S.T.i

EIS
MAY 2 41994 Esr'

-

"Date sianature 2
' ~

f~ US

P.O. TAxnber
!

l' ,

i A subsidiary of
'

Thermo lutrument;

Systems anc.
. ,
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c ....

CERTIFICATION OF C AL :5 AM ION

Instrument Luotum Moesc 232i/43-65

Serial NJmber W96/,/463 /E0%5e//332

Type of Source M P-il s }& 'l39
P~u)#E. Toio A 3/4 57Yo//9,

I

Range Calibration Point Reading

.I IK UM too eousn

0 |d VM 06o c_cu er 6

5 /K UM soo <~u,

e
| IK um __toco co un t,'

s

Q /K C&1 poo / c.o unh

5 |d- OM Soc / La unh
!

lb ._ ! K- O/*: /0,00 0 Co o n hr
|

__

,

Calibration sources used have' calibration traceable to the N.I.S.T.
EIS

MAY 2 41994 h YSia. nature - n -oate

bhP.O. Namber

I' -

'

A subsidiary of
Thermo 'nstrument
Systems Inc.



. . _____._ __ ___. ._ __ . . . _ _ . _ _ . . _ _ _ . . _ - . - . - _ _ . _ . . . _ - - - . _ . _ _ _ _ _

7 ,.

*

4

> . . , .
8

]

1

I CERTIFICATION OF CALIBRATION
.

InstrumentlODLUM N0DfG 202/, 43-4 $

Serial humber 949S||9C3|PL045$*o/t2.33
( l I

: Type of Source hf/- d s/4- 739
Ps-?31 s/a - 7111*

,

ft.J K G go104 1/d S7 Yo// 9'

>

I

:

,

; Range Calibration Point Reading
.

4

Xl 400 UM 400 un

1 X| ino um sco um
,

Y la 44 6/M 4K um
e
'

YIO Id OM /K UR'

.

KLno 40 4 u nt 40 2 UN

Ylaa lol UM lok OM
.

X l K. 4l00 K CfM 900 K Ws4
.

XI K /co K &M / do i &'M

l
,

Y|O0 /2 706 (JM (D71) 6, W 8 (J M 43f|

.

'
.
'

Calibration sources used have calibration traceable to the N.I.S.T.

rk'8s7Date ' M AY 2 419% _ signature ~

( / W '

b 8
P.O. bbmber ,g

l'
,

. i -

A subsidiary of
Thermo instrument '

Systems inc. -

,
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I

\r e
|

1'

1

8

i

CERTIFICATION OF CALIBRATION'

j Instrument /_.ud/vn /%de / d,)2 | /'/3-D

Serial Number '-971.2 % fflo 3513 O /1230/11o 2 o ,

Type of Source M /- 2 % /d6,
,

| Flklata A % 24Zco D,

,

1

i
.

Range Calibration Point Reading

i
i

4 ,
- 't a c a, nxI H oOest,a

i ( / / o o e,em ( N </n

Xfo '/ C- uh M L uf1 e_
,

I

| Xi o ILun IYun'

W f

4 0 k-efn elJCurtKIco

x/0c IOKwh I ufut1'

; x fr '{ 0 0 V u, n _ 4 00Lt,m
.

l Alt /cu r u, h /uo Ev, e <4

1

: I
:
! I

:

I

I

l
Calibration sources used have calibration traceable to the N. .T. ;

EEC

AUS 161994 A>gg. Ade 14
Date Signature

3
P.O. Number W b[ 9 C2 3s

|1
.

-
.

- A subsidiary of
Thermo instrument, ^ ,

Sy:tems Inc.'
i
|
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I!
!j; CERTIFICATION OF CALIBRATION

4 -
,

. .

l
.

Instrunent 4 ud 1 vet thu I #|) A / [43-3'?
.

#/ 929 (, /hX 03 5110/t 03a[i o.t od Serial Number ,

i j';
|

' Type of Ecurce A)/- J #/u /ah
Fisk foloA ffy 941M1

1 -

.

Range Calibration Point Reading

GoG 400cm e/O o est

L. L I a o cart / o a cM1,

L o(.- Cf CcfM
'ILe#1 ,

,

( LaL ILc/1 lYun

(A Ct a Lc n 4OKyn

/06- / O CocM lo Eyr1
.

(_f Ll o n t'am (fooXcor1
..

j cog /00E ul /ooRe#1
'.

<,;.

'|.
t*

;i

i ai
6t

4

q

Calibration sources used have calibration traceable to the N.I.S.T.
E|C)

M47/'O.2ld- ")Date AUS 1 8 1944 signature

b( P.O. Number

l'
A subsidiary of
Thermo Inst ~1 ment' g ,,
Systems Inc.. .
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,. ifi r ' ,

h,,1 i;. .

.

u 3:
- p. -

* '

| CERTIFICATION OF CALIBRATION'

;
.

Instrument Gud/ ,n N ocle f JD / /cn-3?'

1

Serial Number '7')21 C |(ta3 & 13altn ajuan1

.

Type of Source /*7/ .2 5/ /%
FI,4 rsson /a ay2W.21r

.

. ' . . (v- 23 *l % 6 3 I1 }

'|t I.

e

El
Time Calibration Point Reading

(In Minutes).

ii ' .| | t'.c//1 |Jo cavuT3 ._.

.2 l Co, h 3as c w YS |
'

's
1
1

$~~ | 1. ut, T30 a>v4TS }
r 0

], I :'- | t<in 1,00o %vnTS
,

) { K.c,w D, 000 < asWTT

[ lY.s,n S~' J Ol ca udTS: ,
,

, . , , ,.

'. 4

| ;]: 10 lE4,:tt Io,00p. w n!
- .;. .
' .;

i.

.t ' i

Oj ' ],

' i, - i

| 17, S O3cm (a f e-/,9 7 V cou r3 b I.4 '?"
,.

. : //x t. H vIrste = |400 V=lTS
r; ,

' Calibration sources used have calibration traceable to the N.I.S.T..,:
c

)
'

.

,- ... . . . ,,;

'd;
- . . . .

.
, ,.

h/N h j -fP.O. fCmber,

|'
,, ..,

A subsidiary of
Thermo Instrument..) Systems Inc. ?
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e IRStTUTne

,

.-, ci ,

l'

. . 2 '

i , ,
e

) CERTIFICATION OF CALIBRATION:; '
,,

I

l
i . ; ! l
a . i

Instrunent 2 v el lv n hoclel ??9) /4 3 -3'7
*

'.

Serial Number 99'/4N9.2g//4090 8&//rjyo/npf l
'

. ,I Type of Source A /- D #/w /d6
.

' '

,

s9( . '' t'

-

: i

|

1

l

|Range Calibration Point Reading'

Xl CI O 0 c,m voo c,w

xI I co est Iaoews
V W

. x/a 4 IC w h y V-pr1
(

nt o I Yurt |W
f W

xt oo Lt a t s>n 4 occch

x!OO IoYyn lD W .

I,

x/Y 4 ou Kcael .
Ho o LCth

'
,

i- X/Y_ |oO y I cofc,tt
sv

4

:
-

.

,

,.

;

Calibration sources used have calibration traceable to the N. S.T.
Elc

Date Signature G
.. g-

! h '

P.O. Number
_

A subsidiary c'
'

Thermo Inst ament
%en m e Tne
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.., we ., ... , ...

.

. - 0 0 .Q tyy j ti .p,'ly"3ip,1.i
.

mgs. a . ,, -
,

<
., ,cq .7 - . o r . a .

, " b' , .
J',g

,

j'
. .h., \

<
..

,

, - . . .,

11
'

.
e a r-

j '{,'i ,

. e f,
'

- .r. ., i
. i sf CERTIFICATION OF CALIBRATION -

'
,, LP

. , .1 |

| ' ' l' 'i'

.. ,*. :: .g J
*

' t:d} r.
' '

' .: .
' '

1
: J ;

'

Y L" * Instrument LJ Ium 1%L.I 29:21|'l3-39
'

'

<,<

Serial Ntunber 9My9/93r/#lo70h'r//94o/n25'; j.{ ,
' '

,. . '<
.c,

. q,j-[y , c. #pg[.p,
a .. . 4 , n.;

, ,

. M ,0 n /.3d : 3 pt(i,i j i,
'

,

Type of Source

i t#[.>J 'f
' i r, <p%/ .'4 %, h,,) 0

.,, ,, ,

y., .
. ..

'

; .

'

. : <''

; g :g4 r. : ; . .'

, . ~

r: s,oi r, ,' l-'

. .. >

[[j ,
'

*:4 :1 1
t

;j!! Range Calibration Point Reading a jj* i. >
; .

y .' m, g r.+ v, , ,

,

*q. .. .
,

, . . . . . g i f, .,,
,'

. i'.l, lo6 4oOcdh 4 ocom ' 4!h !.

' ' 4:. f,,a.?,r
,

:
1.cd G/f l o s e,ph / co o,se

<

. c s !:p ,.
,,

' . IP-

- .. -,

|

-
e r; j ,,

. t-
, , , .

Col- 4Yun H P.un "J: ,;

( .. ., <
' ' *

,, ,
,

.:h & &- I t. con Itwn &
'

t
.

' ') U < ;- j ;<. g {, e e, p. ,
-

't t 6. 6- 4 o f.v1 W T-*ft ,b A, . ! 1 i
,: . >

, .;.m j ': .
)
I

4

' ,! c
,i.

.
'

f .'hLo 6- lOEm totcM' i,
" '

.
s v v .v - - + ; ;. , . , !,

M 400 f.yM N 03 % ]
,U A'

,

> t '.I:5$ h id |i < r' - T >
'

3, [], g( .' jy {'' Co f, loo loo y
,<; ' 3

,

+ ,i t - ' :i ;.,

I ,.e- . o ,[ 3 i

i
Y,*'g',. .. . . t. , n '. .. ,.

t'
' o' |

. - .' 43. { '' ,-

'

1: l,, :"
,: -

y
-

:4'

. j es g!
.s.,, + !, .,o

!!' : ' j ,. . j , I' 'ri -
,

I,' % i.
' "',

|

: ' N . . . . > j ; t,, .
4

k Ja . j' 3
-

i

! } :.p ;s ' u .'.;j|@,.:|'] i fi@hs J i'
f g.i; e ,

,
,

l ii p,' g.] . 4 t y ; ir , . y; Mp[f%:p{7'y ;
'

_ ; ,'RiQ sp j,,.,

. Calibration sources used have'calib.rationitrace1ble to the N I.S.T.j,.,y
p': .. .

. . . , g . , . ,9 ,: ,,.
<.. ..

..
,,

4 il '.
,

h.I ' > '

i,)g t,.
.p #pp .).- h - I34 H .,^y .: . ...4

r, r + r E|C ]kr.-
,'

'.f a 3 ;' W' 'K ' JUL 2 51994
'

: : .,

. j t.' ! Date Signature > .

qpo - < .,
. .; , e . . {

p. '
.

O.|,| P.O. Leer 7M/Ma #'9~$'(
.

h . a t- ;j
A subsidiary of .

Thermo Instrament *
.

,

; .4, Systems Inc.
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CERTIFICATION OF CALIBRATION'

'
-

i

'

j Instrument _? u oI lo n M od . I A 27 / /43 -37
'

!

9(t' 749 /73S//Ro9e tt l[WO[M T' Serial tbmber -

Type of Source F/ N Q f/g /M, .

,

FI & tot 0A % DM N 3)'

I c.C - /3 ? Fv 4 -o 9 Ci;
.

1

s

1 Time Calibrat'm Point Reading );
(In Minutes) 1

I Y(je IOo wnrc'

ILyh 9OO uws75*

(' lU[ foo aunr$'

|Y / ao o coans

I E(ff! D ooo ca usrs

I c, Ool cwar]

I Y{^ / a. OoA c-oa4TS

.

| | 1(o 77(( nm gg-qp g- ,,75 f g ryy,
'

z.

i *

!
,

i'

!

Calibration sources used have calibration traceable to the N.I.S.T. .*

M g g ( ElcDate JUL 2 51994 319,,tu,,
1n

h/Mh ,k$ fP.O. tA.unber

A subsidiary of

M Thermo is strument
Systems Inc.
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LUDLUM MEASUREMENTS, INC.

E owenerandManufactura
*I

POST OFFICE BOX 810 PH. 915-235 54?4
Sd*"'f'f,,u,"n.n7h'd CERTlFICATE OF CAUBRATlON 50i OAK STREET FAX NO. 915-235-4672

d

swEETWATER. TEXAS 79556, 0.5.A.
.

CUSTOMER RUST FEDERAL SERVICES ORDER NO. 208264
' i

J. * tudum Measurements. Inc. Model 2221 Serid No. M 9'1'

Mfg. Ludum Measurements. Inc. Model 43 37 / 6PR -3 Sertd No. Comen+A

,' Cd. Dole 09/19/94 Cd Due Date 03/19/95 Cd. Intervd 6 Months Meterface 202-159

, Check mark @opples to applcoble instr.cnd/or detector IAW mfg. Spec. T. 7$ 'F RH 45 % Alt 708 8 mm Hg

O Newinstnsnent instrument Received O Within Toler. +.10s aTO-20% 0 Out of Tol. O Requiring Repdr

@[ Mechanicd ek. E[ Meter Zeroed [, Bockground Subtract d input Sens.Unearity |

E, F/3 Resp.ck E Reseick. E WindowOperation
'

EA o ck. O Aiorm setting ck. 6 Batt.ck.luin. volt) 4.4 vDC .

Threshold
instrument Volt sel Comments V Input Sens. Comments mV Det.Oper. Comments V of Comments mV Did Ratio 100 = 4 mV ,

[i; d HV Reodout (2 points) Ref/ Inst. %*G / 500 V Ref/ Inst. teen / 2000 V l

|[;; COMMENTS:,0 > -

|43-37 alpha IN = 1150 V G 4mv. SN-PR090880 e-
43-37 beta IN = L'PJo V 0 4mV. !

"

SPA-3 IN = guo V 8 10mV. SN-11023
,s.

1

.

c cieren cu 4 cers m p.p.nar e - .a.o e, u 44 e n wei e. wns u one. r==. . .

REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE /MULTIPUER CAL. POINT "AS FOUND READING" METER READING * .

( X IK 400 K com kn %
X IK 100 K com too im

X 100 40 K com % W

X 100 10 K com loc Im

X 10 4 K com 4co %

_ X 10 1Kcom too too

X1 400 com 900 'ico

X1 100 com ito (co
___

.

AtL Range (s) Calibrated Ilecfronically,

* uncertainty witNn t Ios c.F. witNn * 2cs

INSTRUMENT INSTRUMENT .j r REFERENCE INSTRUMENT INSTRUMENT

i ,( ,' 4 Q p. . tj.. REFERENCE, p: ' #

RECENED METER READING * CAL POINT RECEIVED METER READING *"

j ;. ' CAL POINT . - ,
Digild tog

R1odout 400 K com Weios Mout4 Scde 500 K com HDh 3CDh

40 K com wu %oM 50 K com *ok Soh

4 K com - 4 tom %=+t 5Kcom 45 SN'

. 400 com 'ko ucra 500 com - Sm SCD

;- 40 com % @ 50 com 50 ( So'

, om= w.mononai sianomes oroonimonon m.mb.ri. or hav. b a 4=iv.d em occ.pe.o vaio aceobie le lho Nat6analinstilvte of standcrds and Techno6cgy. a loihe comrollon focAlties orj ' LucAum A he. c.rflA.s that the above in.tvment has t een contrated by standeds t
or nah,oi physicos consioni. . hav. b n one .o by the rana eype orcom, anon rechaiavn

stote of Tenos Calibration Ucense No.LO-1963The iA A. system conforms to the nequk;;_--;; of Mil.3fD43 42A and ANSI >O25197s.

[ , Reference instruments and/or sources:
Cs-lJ7 Gamma $/N Oii62 O cii2 O us65 0 sics O ricca O 1879 O s.otron Arn 24i s. s/w T.ao4

Pu239 #8743 dBeto3/N C-14 .159uCI d Other cs-137 sucf Am2415 5ucid Alpho 3/N

I m S005/N 63893 0 Oscisoscope s/N 6 Multimeter5/N_ 57770262'

<

\

9 Y I- M
Colbrated By: TkN N Date

~ ~

Rzviewed By: / Date

I
ror- .nx o2]ot.sa
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i LUDLUM MEASUKtMtNis, lim.

De@ muloch PO57 OFFICE BOX 810 PH.915-2.u. 474
. -

501 OAK STREET FAX NO 915-235 4472
ScienHAc ed IndusMal $WEETWATER, TEXAS 79556, USA |

I **n'' |

-

>.,

Bench Test Data For Detector

!

Detector 43'17 Serial No. PAD 90ID'

Order #. 2082M
Customer RUST FEDERAL SERVICES

*

Y- mV
Counter 2221 Serial No. h%7 Counter input Sensitivity

l CountTime \ A lub 1. O.\ A h Distonce Source to Detector r~ Jm
I i

' '
I q !

(
! Other
'

!' .: .
...

' Isotope kLl*t isotope c_ m Isotope C il31 Isotope

i f![. High <' -

Voltage Background size gtsen eu size .isq c size g_a size'

l\co L bot
ib bi b l| nso

N h' E 62 D
.' l

; '

! itSo 'i blT

th 9 61

oso 3 bict
.

1 619
,

|tyco
g

-

M 1%1. too3 |
isco 1

IS SO IM t.?ft -LDL1-

| 16m tbl M oog Mtf|

Ib5b . 4 il R?bf S loo |'

59U N#1
inco 7% ,

I Ga3 sss5 snSci
nso

\lto \ 330 O t) 993)

| fj! ,j Nf?''igso: hat? wu qm' '

!

'\900 1801 boL7 l #1T.

.
. .,

'9

: 'i,

__

'i
Date W -h|

% LA (hm.
f Signature

"""*" servina rhe Nuclear Industry since 1962 e Qy
.
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|

|
LUDLUM MEASUREMENTS, INC.

. De% w ac u e' PO57 OFFICE BOX 810 PH. 915-235-54N
;_

Selentine and Indctrid 501 OAK STREET FAX NO. 915-235-4672
' Inskrnent: $WEETWATER, TEXA$ 79556, U.S.A.'

.

j! n
'

Bench Test Data FOr Detector
7 ,[

Detector SPA-3 Serfol No. )lo 13 _

Customer RUST FEDERAL. SERVICES Order 8. 208264
;,

Counter 2221 Serial No. 999 %'l Counter Input Sensitivity Comments mV
e

Count Time 0.\ E Distance Source to Detector b -

| 0 4 i: : P,
'M 'l,

; . j Other t.So on 4ki , A .\ L e ib mV'

,
.

jh ' , i
}ili 4p/ || "'I!. oWrhi 6 ,; ', '

'

,, , , , ,;i
,

'n , JHloh i i. : , Isotope A m 2A) } ,.lsotope Isotope isotope
'

"

[ ~ . - Voltage ' Background Size 5.LG ~ Size . Size Size"

, loso 903 199L
h%, .:
H: - Q % loth 813 H
: ,

Nr' Ij \t90 'IW t er133i

,!, h: .,

h. '! Mro low llisii

,
'

- ttSD llof litst

16to niir )t 711
'

\Mb tin |~509f
*I

'

| 9eo It.7 43 $$
4

9

1

. ..,

,
,

,

| |-
"'

l.:
'

:
| !. . - _ _ _

d'

p ,; . v / li"$y, J $ '| - k%e s j
' '

'*

[
',! D '; ,,1 ~ ;3' ,.- . . , ,

!
! % ;

k.(, ,'
' '

t ,

|
-

,

ie
| ::

;
,

i0
e :
r, ,,

; ' , , .

't : .

Signature Mh h Date 9- M - h
,

!. * .;

*)
|

| ec :M C4A OS23M Serving The NuclearIs.austry Since 1962 ee

4
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1
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F

i
.gy

s

CERTIFICATION OF CALIBRATION1

,

! Instrument LUDLUM 2221 / SPA-3

Serial Number 94947 / 738 / 11023
I

Type of Sout;ce MP-2 ?/N 126
,

FLUKE 8010A S/N 5740119'

i '

)
,

i

1

Range Calibration Point Reading

LOG 400 ' PM 400 CPM

LOG 100 CPM 100 CPM

LOG 4K CPM 4K CPM

LOG IK CPM 1K CPM

( LOG 40K CPM 40K CPM

LOG 10K CPM 10K CPM

LOG 400K CPM 400K CPM

LOG 100K CPM 100K C,_PM

Calibration sources used have calibration traceable to the N.I, .

Date Signature

P.O. Number

5
.

c.
!

|.
I~

A subsidiary at'

Thermo Instrument
Systems Inc.

,
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.. .

.

,

.

CERTIFICATION OF CALIBRATION,

:

''

Instrument LUDLUM 2221 / SPA-3

Serial Number 94947 / 738 / 11023,

:

I Type of Source MP-2 S/N 126
FLUKE 8010A S/N 5740119

'.

i
J

t

.

| Range Calibration Point Reading
,

X1 400 JM 400 CPM

X1 100 CPM 100 CPM

X10 4K CPM _
4K CPM

X10 1K CPM 1K CPM

l X100 40K CPM 40K CPM

X100 10K CPM 10K CPM

X1000 400K' CPM 400K CPM

X1000 100K CPM 100K CPM

Calibration sources used have etlibration traceable to the N.I.S .

Date Signature

h!P.O. Number

EIS
~

'

( ,

I'
A subsidiary of
Thermo Instrument
Systems Inc.

i
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m . ..
'

!

|'

l
l

|

a

CERTIFICATION OF CALIBRATION !

\'

|

Instrument LUDLUM 2221 / SPA-3
i

; Serial Number 94947 / 738 / 11023

Type of Source MP-2 Sdl_126 .,

1 FLUKE 8010A S/N 5740119 )
Cs-137 10 mci S/N 733 ''

i
,

J

'
Time

(In Minutes) Calibration Point Reading

.1 1k CPM 100 COUNTS
,

|

.2 1k CPM 200 COUNTS |4

.! .5 1k CPM 500 COUNTS

1 1k CPM 1,000 COUNTS

| 2 1k_ CPM 2,000 COUNTS

1
5 1k CPM 5,000 COUNTS'

10 1k CPM 10,001 COUNTS

f

i
_

223,444 COUNTS1 .2 mR/hr

v

HIGH VOLTAGE = 1300 Volts THRESHOLD = 10 mV

f

Calibration sources used have calibration traceable to the N.I.S.

APR 101995 a b d M (1ISignaeureDate v

02IJ?P.O. Number

9'-/a.c.,4
1 ,'

l

l'
.*

A subsidiary of
4, Thermo Instr: ment

Systems Inc.
,
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I

h
CERTIFICATION OF CALIBRATION

,

4

;

Instrument LUDLUM 2221
J

! Serial Number 94965 / 952
*

- Type of Source MP 2 S/N 126,

FLUKE 8010A S/N 2435022j

.

! l

! Range Calibration Point Reading

X1 400 CPM 400 CPM
.

X1 100 CPM 100 CPM |

X10 4K CPM 4K CPM

X10 1K CPM 1K CPM _
.

i i X100 40K CPM 40K CPM

i X100 10K CPM 10K CPM
a

X1000 400K CPM 400K CPM
1

X1000 100K CPM 100K CPM

!
,

!

!

,

!
Calibration sources used have calibration traceable to N.I.S.T.'

Date 8-15-95 Signature W
,

5
$j $,

'

<'

' P.O. Number 7302117
;

'
' A subsidiary of

;

Thermo instrument'

Systems Inc.
I

_



__ __ . . - _ . . . . _ .. ..

i

!
i.

-

CERTIFICATION OF CALIBRATION
,

Instrument LUDLUM 2221

|Serial Number _94165 / 952

Type of Source MP-2 S/N 126 .

.

FlVKE 8010A S/N 2435022

,

Range Calibration Point Reading

LOG 400_ CPM 400 CPM

[0G 100 CPM 100 CPM

LOG 4K CPM 4K CPM

LOG 1K CPM 1K CPM

' LOG 40K CPM 40K CPM

LOG 10K CPM 10K CPM

LOG 400K CPM 400K CPM

LOG 100K CPM 100K CPM

Calibration sources used have calibration traceable to N.I.S.L

Date 8 15-95 Signature M C
. . . , ,

P.O. Number 7302117

p
A subsidiary of

** Thermo hstrument
'

Systems inc.
.



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

__.a.---

.

|| CERTIFICATION OF CALIBRATION'

i

Instrument LUDLUM 2221 / 43-37
952 / 735

Serial Number _94965 / PR090880

Type of Source HP-2 S/N 126'

FLUKE 8010A S/N 2435022
Cs-137 S/N L 075j

'
.

&

Time'

(In Minutes) Calibration Point Reading
'

.1 ik CPM 100 COUNTS
,

j .2 1k CPM 200 COUNTS

i

.5 1k CPM 500 COUNTS

1 1k CPM 1.000 COUNTS

j 2 1k CPM 2.000 COUNTS'

|
: !

5 1k CPM 5.001 COUNTS

10 1k CPM 10.002 COUNTS

!
t 1 192.321 CPM (2n) 58.525 C0l1TS (30.40 ,

4

HIGH VOLTAGE = 1750 Volts THRESHOLD = 100 = 4 mv

,

!

;

Calibration sources used have calibration traceable to the N.I.S.T.

Date 8-15-95 Signature g.
i

P.O. Number 7302117 c

(

A subsidiary of;

. Thermo instrument~, e
Systems :nc.

,

.



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

--
.

$

| CERTIFICATION OF CALIBRATION

.

Instrument _IUDLUM 2221 / 43-20 1

952 / 1102 |,

Serial Number 94965 / PR091226
,

Type of Source HP 2 S/N 126

|
FLUKE 8010A S/N 2435022
Cs 137 S/N L-075

,
,

Time
(In Minutes) Calibration Point Reading

.1 1k CPM 100 COUNTS i
1

.2 1k CPM 200 COUNTS

.5 1k CPM 500 COUNTS

1 1k CPM '1.000 COUNTS

2 1k CPM 2.000 COUNTS

5 1k CPM 5.001 COUNTS

10 1k CPM 10.002 COUNTS

_

1 192.321 CPM (2n) 56.756 COUNTS (29.5%)

HIGH VOLTAGE = 1750 Volts THRESHOLD = 100 = 4 mV

Calibration sources used have calibration traceable to N.I.S.T.

Date 8-15-95 Signature Y~6 -
. c5

hyh'
P.O. Number 7302117

|

A subsidiary of'

Thermo Tnstrumentw Systems inc.
'



__ _

oeiione, and uanisoctur.' LJDLUM MEASUREMENTS, INC.

Sci *a'{ 7''do' CERUFICATE OF CAUBRAHON 501 K REET A . 5-2 4672
,

$WEETWATER. iEXA5 79556. ViA.

CUSTOMER RU$f FEDERAL SERVICE ORDER NO. 210508

g. Ludh>m Measurements. Inc. Model 2221 Serial No. Wib
| Mfg. Ludum Measurements. inc. Model 43-65 Serial No. NhfO|O4'l9
* Cd. Dote 01/30/95 Col Due Date 07/30/95 Col. intervol 6 Months Meterface 202-159

Check mark Mooples to appleoble Instr, ond/or detector IAW mfg. spec. T. 71 'F RH
__

21.% Alt 713 8 mm Hg'

O Newinstrument instrument Received O Within Toler. +.10% 0 10-20% 0 Out of roi. Ofe' quiring Repair
#

Q Mechonicalck. Q Meter Zerced O Bockaround Subiroci E Input $ ens.Linearity
Q F/$ Resp.ck Q Reseick. g Window Operation g Geotropism

j 2 Audock. O Alarm $etting ek. G Bott. ck. (Min. Voll) 4.4 VDC
Threshold

Instrument Volt $et Comments _ V Input sens. Comments mV Det.Oper. Comments V of Commen!s mV Dial Ratio 100 = 4 mv

1@ HV Readoul(2 polnis) Ref./ Inst. NN / 500 V Ref./ inst. / 2000 V

! COMMENTS:
) Firmware:5261010

High voltage for 43-65 set with detector connected.
High voltage for 43-37 as follows:
Alpha : 1250v.
Beta : 1750v.
High voltage currently set for 43-37 at 1250v.
Ca'ibrated using 39" cable.

Comme Calbralon: CM detectors posrhaned perpndicular to uma acept kr M 449 si whss te front of gr2e fem sme
,

REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE /MULTIPUER CAL. POINT "AS FOUND READING" MBER READING *

M
| X IK 400kcom

X IK 100kcom / 100
X 100 40kcom I 400
X 100 10kcom . / li 10 0

X 10 4kcom B/ / ..A 400
X 10 - Ikcom J' / I\ IM
Xl 400com / / 900

10 0X1 100com

All Range (s) Collbroted Eleetronically
* Uncertainty wwn t los cf. witNn 20s

REFERENCE INSTRUMENT IN$iRUMENT REFERENCE IN$iRUMENT IN$fRUMENT

CAL. POINT RECEIVED METER READING * CAL POINT RECEIVED METER READING *

e dout 400kco m /) NOO k @ he 500kcom - /

40kcom. M/^ 4002/0) 50kcom A// WK
/ /A 400 M Skcom /V/f 4. 6 K4kcom

400com / l 40 Co) 500com / N_ SAD
M40com 4 (OI Socom / ' ~'

Ludlum Meanwrements, Inc. certifles that the above insirvment has been collbrated by standards koceable lo lhe Notlenot Institute or s.ondads and rechnofcgy, er le lhe colitzoffon facillfles of
tiher International stondeds organlaallon members. or have been derived kom accepted wolves of notwal physacal corrionis ey have been derived by the rollo 4pe of colibrollon techniquet
the colltroflon pyslem conferms lo the requkements of MIL-sto 4 5442A ond Atol F432S1978. stote of Tenos Colibration License No. LO 1963

R&rence instruments and/or Sources:
Cs-137 Gommo $/N O ii42 O cii2 O us65 O sios O ticos O rs7, O Neutron Am 24i s. s/N r.304

Q Abha $/N 4337 Pu239*1619.Th2'10 G Beto $/N 443-68-2 C14*443-68-3A tc9 4 2 Other -4-Wt '4tS9t'et' k

7 m S00 $/N 79956 O Oscillos e$/N Q Multimeter $/N 53801574
,

fColibroted By- A ri 6h Date-

Raviewed By: . Dole
~

' "/rom c22A conom

<



_____-_..______m ___.

ves.gner cr cruce'''''
i LUDLUM MEASUREMENTS, INC.

Sebntine and IndusMol POST OFFICE BOX 810 PH. 915-235-5494j inst,umene, CERDFICATE OF CAUBRADON
sol OAK $7REET FAX NO. 915-235-4672 I

i
.

5W EEThTER, TEXA3 79556. U.S.A.
t CU310MER RUST FEDERAL SERVICES
i ORDER NO. 207766
j 0 todium Measurements. Inc. Model 2221 sertd No. %%7

"

j Mfg. Ludlum Measurements Inc. Model 44-10 Serid No. PlohoS4
{ Cd. Dole 08/23/94 ' Cd Ove Dole - 02/23/95 Cd. Intervd 6 Months _ Meferface 202-159 _ {} Check mark Mapples to oppicable instr and/or defector IAW mfg. spec. I, 75 'F RH 45 % Alt . 704.8_ mm Hg
i O NewInstrument Instrument Received 91/ifhin Toler. +410% O io-20% O Out of Tot. O Requirt .g Repair
! E( Mechanled ck. E Meter Zerced [; Background 5ubtroci d input sens.Unecrity
i E, F/1 Resp.ck E Reset ek. E WindowOperation
} E Audock. O Akym setting ek. 6 Bott.ck.tuin.voit) 4.4 voc

.

i

j instrumenlVollSet _ Comments V Input Sens. Comments mV Del.Oper. Comments V of Comments mV Did Ratio 100 = 4 rr - |

Threshold ?

| d HV Reodout (2 polnis) Ref/ Inst. 5oo / 500 V Ref./ Inst. Tolo / 2000 V1
COMMENTS: g , jgg

i Wbb & M A ir,ov 4
} wo e sluteQ, 6th hw/ g %y '

n
l

.

.

! k a. N t M ,
4

1
1

c.= c arman: ci4 concers poster.4 p p.ndcon io .ma ex c kr u 44.mee v. tons or ona tro ==..e

; REFERENCE INSTRUMENT REC'D INSTRUMENT
4 RANGE /MULTIPUER CAL POINT "AS FOUND READING" METER READING * *
!, ( X lK 400 K com % tieoI .-- X 1 K 100 K com im (ao~ -- --

|
_ X 100 40 K com % %o

X 100 10 K com ico leo
i X 10 4 K com %0 vedI X 10 - I K com (CD leb
} X1 400 com %o kto

X1 100 com
. ko too

'

*Uncertointy witNn t 105 C.F. witNn i 20s ALL Range (s) Collbroted Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING * CAL POINT RECEIVED METER READING *Digild

Log.Readout 400 K com Hootot Scale 500 K com
40 K com %en 50 K com - .
4 K com % t. 5 K com *

400 com %I 500 com
y346com 1o 50 com

L' " m *.

- . _ --.:t he. w: s lhet lhe above Imarvmenf has been coNtrofed try standards traceable lo the NationalInstitute of stondords and Technology. or so *he col.orotton facsilles or
other intemallenal standards orgordmotion membert er have been derived korn accepted voeues of netwol physical constonis er have been derived tyr the rollo type of controllon lechrdeveL
The codtrition system conforms to lhe requkements of MIL 4TD 45442A and Atel N32 Sit 13.

$ lote of feaos Co.libration Ucense No.LO-1963_
R:f:r:nce Instruments and/or Sources:

Cs-137Commo1/H Oii42 O cita O us4s O sios 0 Tioos O te79 O w.u+ron A m.24i s.s/w t304
d Alpha $/N Pu?39 88743 d Beto$/N c 14.159uct d Other cs137 suct. Am241 $_5uct

! m 500 3/N 63893 O Osciloscope S/N h Multimeter 3/N 57770262

Colbroted By: TNbk b h- E 3- 9cate

.A _. _ Date bRiviewed By: -#
Trom c22A 02/o4m

.-



_ . _ _ _ .

LUDLUM MEASUREMENTS, INC.
Dodgrwt and Mawfoeturef POST OFFICE BOX 810 PH. 915-335-5494 1

Menue ed 501 OAK STREET FAX NO. 915-235-4672 I
insburnents SWEETWATER, TEXAS 79556, U.S A.

-.

Bench Test Data For Detector |

Detector 44-10 Serial No. PR o% 7es4
,

Customer RUST FEDERAL SERVICES Order #. 207766

Counter 2221 Serial No. 9%%I Counter input Sensitivity Comments mV .

'

Count Time O .\ M_ Distance Source to Detector M e.M

Other 0 I 7o M l Os I3 7

High Isotope Am1M isotope Isotope isotope
Voltage Background Size s.s me, size size Size 1

Moo 9*t1. 1%999

uso 1T1 Lt3D
!hs 997 19175
1

nso 931 Luqq !

12cn 4s7 t b1 M
l

1350 onq 't 683 6
'

14co io 3') t 13ot.

l@ 144 T 'L'1931 |

|

|
|

|
1

4

1

k.

%.
-

.

_
-

(

Signature N1d A Dofe f- Z3-44

Serving The NucLarIndustry Since 1962 e |-
!CCM s C:/23/N

e



. __ . -. _ - . . . .- . _ _ . _ _ -

LUDLUM MEASUREMENTS,INC.
Odonw ed ocu " PO3T OFFICE BOX 810 PH. 915-235-5494

scienMe and IndusMd 501 OAK STREET FAX No. 915-235-4672'-

instruments SWEETWATER.iEXA3 79556,U.S.A.

i
.,

Bench Test Dato For Detector

i .

Detector 43-68 Serial No. 9N. o *1 1.Lo35'

Customer RUST FEDERAL SERVICES Order f. 207766

Counter 2221 Serial No. 999 M Counter input Sensitivity Comments mV

Count Time I & hhh\ n.lu d o o q Distance Source to Detector

| 0,ther

High Isotope hul35 Isotope Ca Isotope tA19 lsotopei

Voltage Background Size ith om Size 159 mt Size c 5.G Size

\\co O (og

\\so 1- CY)

Itoo 0 63(o

(1 50 0 615

th t (, t 51

O ro ; 613
*

tsoo it f. 3 y
'

IIce 91 5 tal3 7-6 77

| #
1550 13 4159 4 (o?)

II,oo 1% 97 t I 7Ito
'

IL50 stg N7cG ?*lo1

| l'7oo Sif D1 90tf __

l'15o 385 5o54 8%
'

IToo b6 514 lo I 3taO

IW il*ll M 471 1'1930;
1 < ; ;

..

T

i * y
,

"

f .

| n. i
l .

fi |

T

's-q

M M Date 7- L3'91'

signature

I

e Serving The NuclearIndustry Since 1962 e hf
,



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

oeiioner and Monut se'urer LL DLUM MEASUREMENTS, INC.
of

POST OFFICE BOX 810 PH.915 235 5494Sclxntific ond industriol CERTIFICATE OF CAUBRATION
'"''*'"*"h 501 OAK STREET FAX HO. 915-235-4672

SWEETW AiER. TEXA$ 79556. U.5 A

CU$iOMER RUST FEDERAL SERVICE ORDER NO. 210508

i ~ g. Ludium Measurements. Inc. Model 2221 serid No. NM
Mfg. Ludum Measurements. Inc. Model 43-65 serici No, blO |o4 M
Cd. Date O!/30/95 Cd Due Date 07/30/95 Col. Interval 6 Months Meterface 202 159

Check mark Mapples to applcoble instr. ond/or detector IAW mfg. spec. f. 71 *F RH 25 % Alt 7I38 mm Hg

O NewInstrument Instrument Received O Within Toler. +.10% 0 10-20% 0 Out et roi. g6 quiring Repair

Q Mechanicd ek. Q Meter Zerced O Bockoround subtract E input sens.Linearitv
Q F/S Resp.ck g Reseick. G Window Operoflon g Geotropism

,

Q Audoek. O Alarm setting ck. M Batt. ck. (Min. voitj 44 vDC
Threshold

instrument Volt Set Comments V Input Sens. Comments mV Det. Oper. Comments V of Comments mV Diol Rolio 100 = 4 nd

Q HV Reodout (2 points) Ref./ inst. NN / 500 V Ref./ inst. / 2000 V

COMMENTS:
Firmware:#261010
High voltage for 43-65 set with detector connected. I
High voltage for 43-37 as follows
Alpha : 1250v. |

Bata : 1750v. |
High voltage currently set for 43-37 at 1250v. |

Cal'brated using 39" cable. I
i

Gamme Calbrdat CM detectors postuwd perpendahr to anns except tr M 44-9 suhcti te front of prote fans exne |

REFERENCE INSTRUMENT REC'D INSTRUMENT |
RANGE / MULTIPLIER CAL POINT "AS FOUND READING" METER READING * '

X IK 400kcom %D
|

X IK 100kcom / (00 1

X 100 40kcom | 400
X 100 10kcom ./ |A 10 0
X 10 4kcom 1/ /M 400
X 10 Ikcom

'

/ |\ 10 04

X1 400com / / 400
XI 100com 10 0

.

' Uncertainty within io% cf. within : 20% ALL Range (s) Collbrated Elecitonically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECElVED METER READING * CAL. POINT RECEIVED METER READING *

a dout 400kenm /) NO N O ole 500kcom /

40kcom l\/ /& 400MO) 50kcom A// D#
4kcom / /A 400 /ad Skcom /V/ f 4 6K

400com / J 40 Co) 500com /N 5 00
40com lt / O ) 50com / ' ~ #A*

tydlum Measwoments. bic, certlfles that the above instument has been collbroted by stondcuds koceable lo lhe Nollanoi institute or slandcyds and Techno4ogy. cr to the collbrallon facillites of
other Witernollanol Standards Orgontration members, or have been der 8ved kom occepted wolves of naturoi physicot constonis or have been derived by the rollo type of calibration techniques.
The collbrollon system conforms le lhe requbemeals of Mil.sfD-4 5642A and A>44 N32Sif18. Slote of reXOs COlibrClion UCense No. LO-t963

R:f:tence Instruments and/or Sources:

Cs.137 Cornrno 3/N O ii42 O cii2 O us65 O sios 0 Tioos O 1879 O Neutron Arn-241 Be 5/N T 3o4

@ Alpho $/N 4337.Pu239*1619.Th230 Q Befo S/N 4 43-68-2.C14*443-68-3A Tc9 5 g Other -AmMi41 ^^uW

7 m 500 $/N 79956 0 OsciRos e$/N Q Multimeter S/N 53801574,

Collbrated By- . O'- f D'Date

/~ bRavl:wed By: Datew .

' "/roeuenA on2s/94

9



i

LUDLUM MEASUREMENTS, INC..

Ossigner and Manvracturer PO$i OFFICE BOX 810 PH. 915-235-5474
of 501 OAK STREET FAX HO. 915-235-4672

'" C '* $WEETW ATEP, TEV A$ 79556, U.S. A.

(
; Bench Test Data FOr Alpha Detector

.

0 41 0
Serial No. I i e f M d | 0%9Detector 43-65

Customer RUST FEDERAL SERVICE Order #. 210508

!NNk 3 Counter input Sensitivity nVCounter 2221 Serio No.

Count Time b & ><ou. Ad /3 0#. 8Ad6 [6tAND Distance Source to Detector L hk *

lsotope 1619.Th230.3442com Other /Omt/ # NIO M I
I

1

Alpha Scintillation Detector

HV Plateau Background Source Count
43-4/43-44 HV Adjust for Altitude

Altitude High Voltage Soo o si _

Sea Level 2050 V
~ 850 O [6l-[

1000 foot 2025 V 64c) '' g) /@
-

2000 foot 2000 V Wo o 15'?
3000 foot 1975 V gg g
4000 foot 1950 V

5000 foot 1925 V |
i

6000 foot 1900 V
,

I 7000 foot 1875 V

|,

O VOperating Voltage Set of
i

fd ) Background Meter Reading Rcege/ Scale'
Air Proportional 43-5

Y 0 |$E |f||||||f|||||||)
~~

Toe

Center Center O /N /

Heel Other" () &V/f|||/|||||||||||)
~

niformity ( i 10%) Average Efficiency %

Least Sensitive Position (Heelof Detector)*

" Opposite least Sensitive Position (Top of Detector)

O'YLA Date
' '

,"Signature
- r - -

L. ,

e Serving The Nuclear Justry Son:e 1962 e
Y



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

'
LUDLUM MEASUREMENTS, INC.-

Dssioner ed Manufacturer POST OFFICE BOX 810 PH. 915 235-5494
0' 501 OAK STREET FAX NO. 915-235-4672

Scientific and tnoustdal SWEETWATER. iEVAS 79556. U.5 A,
instruments

Bench Test Data For Detector*

O9@ lDetector 43-37 Serial No.

Customer RUST FEDERAL SERVICE Order f. 210508

7N Counfer input Sensitivity mVCounter 2221 Serial No.

Count Time M IONNM OSM- 8A0klrNAlA Nh Distance Source to Delector 01 d*

Other mt/ #/OO M ~

.

NHigh' Isotopes RM tsotope isotope isotope

.OUTP74. Size d.0%LQVoltage Background size)$D00 cpve Size Size
'

'

110 8 9 752
lifD 1 18TA
cod 3 05G
(2ff) S )93
}300 Y 153
l'350 b ~20 ,

(.
140d /7 775
1550 2L% 32) NA/

.) 6 o 0 494 SIS 395<2
165c L15 1A5 ~310 (.

noo ll67 'MO out i

M 5'o |7l1 ')F' 9'153 i

Me IS3f( %R 3939

_

__

P

I

b

Signature
-

~ )f Dolef

U

' ~ * ' ' " ' . serving the nuclear i; dus:ry sinc vs2 . ..
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_ ._

,

l

,

. * TherhneInstrumentCorperation
-

-

a

CERTIFICATION OF CALIBRATION
,

;

Instrument _ lsJ Isn Ale / J a2 / /y2 -37
.

9y 9p.3//,doto rvoSerial NJmber, ,

Type of Source A'/- 2 % / 2 (.
; ;

Fle?. EvtM %2U5* *
4

Range Calibration Point Reading

L - C. l/ooesn 400 yn

L . G. f oo cer, /oo p

C =C- 4 #W4 C/ y
( 6.(,- //Lyh /gn

L.c yo u 4%
WW

tolyrlog fo Lyt,

/.G q c>ogy <4ooL<pn

Lol looLyn lo%f

Calibration sources used have calibration traceable to the N.I.S.T.

MAY 2 41994 Cr> MsignatuieDate

bhkP.O. M;mber

I I

A subsidiary of
Thermo Instritment,4,
Systems Inc.



.- - . .- - .- - - . . . .- -. ... . - . - - - . .

.,
.

} ' ~ GerlineInstrument Corper

,
,

CERTIFICATION OF CALIBRATION;
1

a

Instrument / volIsh &d I 3:t.11/43-37j

Serial Number W78'J /Mo'/o tro ,

Type of Source W- O Ey /Al

F/4 croeod % m '02
i
.

E
.,

j Time Calibration Point Reading

(In Minutes);

i

Y hO LDUb*
'

i

.2' f r.wh _
% asarr -

:

j

| . 5~ ) t.un Sho coaars
'

\
/ ) &#r lo o o cu.aT

'
I

200o cow n52 i t,ytt

E~ lrun 5~oon tuc5

IO 14#1 1 0. 0 0 2 w a s

T

|
1

|

Calibration sources used have calibration traceable to the N. I .S.T.
EfC

MAY 2 41994 Jgg g inDa te g ~ , W: $ ;;
'

d/ f)h I'k P.O. h ber

.

A subsidiary of
Thermo Instrument
Systems Inc.

I



,
. . .

~

, !
~

'

'Eberline Instrument Corperation
.

~
-

.

CERTIFICATION OF CALIBRATION

Instrumen t G a ls n /Nf./ 22 / /yl-3_7,

Seria1 Number 1y'/PJ/// Oto rTro

Type of Source _f1/'- 2 % /2(, j

F/s A. Er0/o./ @ JWro22 j
'

C 5- 139 % d'. - 0 7 5~

Range Calibration Point Reading

X| 4 Ooun Hoo y
/00t#1X/ /no p

YIo 'ftwH 4'Z</h
W!

'
xto I e.un /4/h'

XI00 4'o Ktsn 90Kwr

XloO / of tpt lofte*1
v

W

YIE 4'ooy croaqn

/ 00) (V/1.il f oo tf

x/X /7 7, <> vv ope /1 ]_ r9.to3ba(o9.it)7

Calibration sources used have calibration traceable to the N.I.S.T.

MAY 2 41994 fy#
Date Signature 4

( P.O. Number
,

A subsidiary of
y Therme Instrument

Systems Inc.



. . . -- -. . - . - - .- .. .- - . . . - - - - . - -

,

LUDLUM MEASUREMENTS, INC. I

D2'Y''""d f*CM'' POST OFFICE BOX ClO PH. 915-235-5494 i
,

501 OAK STREET FAX HO. 9!5-235-4672 |
Scienti5e andIndu Mal '

Instruments SWEETWATER, TEXA$ 79554. U.$.A.

?
.,

Bench Test Data FOr Alpha DeteclOr \'

i i

Detector 43-65 Serial No. Su oto %9

Customer RUST FEDERAL SERVICES Order #. 208264 j
ljo

Counter 2221 Serial No. W 73 Counter input Sensitivity T0mmOniS mV

Count Time IL 6ky3 Al A h Distance Source to Defector nya '

Isotope Pu239 #8743 Other t.50 % d M = fo m V
1

1

I
;

Alpha Scintillation Detector j

HV Plateau Background Source Count |43-4/43-44 HV Adjust for Altitude

Altitude High Voltage Sr a o t.59

Sea level 2050 V 5% o S L1

1000 foot 2025 V b:o O 56F |
'

2000 foot . 2000 V 650 o sat I i
3000 foot 1975 V '
4000 foot 1950 V

i5000 foot 1925 V

6000 foot 1900 V
(

7000 foot 1875 V

|

l

Operating Voltage set at boo V

Air Proportional 43-5 @ Background Meter Reading Range / Scale

IV/f|||f||||||) Toe LIS* a 560 e_|i

Center Center o' SM o

ff||||||||||||||)
a

Heel Other** O y-)

h
Er6'iformity (i 10%) Average Efficiency 'll 9 % |n g

5; . ,

J

Least Sensitive Position (Heel of Detecterl'

** Opposite least Sensitive Position (Top of Detector)

i

MM h Date 9-i9 19
Signature

W CD 02/23/94 Serving The NU .neGT IndU5ffy SIDCe I962 0e
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LUDLUM MEASUREMENTS,INC.
0: signet and Manufacture' POST OFFICE BOX 810 PH. 915-235-5494

501 OAK STREET FAX NO. 915-235-4672 ;ScienHe andIndustrics
frutrwnent SWEETWATER. TEXAS 77556 U.3A

4

e

Bench Test Data For Detectori

Detector 43 37 Serlot No. M o') o rdi

Customer RUST FEDERAL SERVICES Order #. 208264

H'

3 Counter 2221 Seriol tio. 'h%3 Counter input Sensitivity h m^''h= mv
'

Count Time 1 d m 4441 m. 3 ' . o.1 A m Distance Source to Detector cp7

Other ei na ud so e.t /d
v -

;

High Isotope Ost3*\ Isotope CN lsotope Cs10 Isotope
j Voltage Background - Size itsco cF% Size . r s'14', Size e54 Size
.

\\co L Sin'

1150 b bol ;
~

1
'

IT.co 9 bLt

11SD E (oto

t&c t EnC
1

13cx) ' 9 bt4
'

19to il b51
j,

! i
e

; \9to lot uo i tqto

two 19 3 tcit L 1'i 4 !C

| Loo all M1 MoSb

1650 54| $ lot ki9
,

6'Ytt " 7b31'

l'e tooi %

113D 1390 T M FD %Cl _

1300 19iL 5695 *) set s'

\f50 19 11 7 f47 IDtSt
r

'

\qco 1119 597L
'

i ,

v
D, .

.

- r

Date 9 - IC)-99
Signature h

FORM C4A 02/23/94'
Serving The Nuclear vdustry Since 1962 e ye
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1

onion * and Memtocturer
d '' LUDLUM MEASUREMENTS, INC.

**'*"UnY'''d ' CERTIFICATE OF CAUBRATlON
M POST OFFICE BOX 810 PH. 915-235-5494

501 OAK s1REET FAX NO. 915-235-4672
S'rNEETWATER, TEXA: 77556. U.S A.

'"STOMER RU$i FEDERAL SERVICES
ORDER NO. 200264

.. g. Ludum Measurements. inc. Model 2221 Serid No. 4 M*i 13,

Mfg. Ludum Measurements. Inc. Model 43-37 l'tl- b 5 Serid No. Maids,

Cd. Dote 09/19/94 Cd Due Date 03/19/95 Cd. Intervd 6 Months Meterface 202-159

Check mark fopples to oppfcoble Instr. and/or detector IAW mfg. spec. T. 75 _'F RH 45 % Alt 708 9_ mm Hg
s

O NewInstrument Instrument Received hithin Toler. +.10% O 10-20 % 0 Out of Tel. O Requiring Repdr

E Mechons -d -1 E[ Meter Zeroed [, Background Subtract d input Sens. Uneodty l
,

E, F/$ Resp.6 E Resetck. E Window Operoflon
! E Audo ck- O Alarm setiing ck. 6 Bott. ek. (Min.voitj 4.4 vDC
$

Threshold
Instrumen! Volt 3el Comments V Input sens. Comments mV Def.Oper. Comments V of Comments mV Did Rollo 100 = 4 mV,

d HV Readou|(2 polnis) Ref/ Inst. '1% / 500 V Ref./ Inst. Ecoa / 2000 V

l COMMENTS:
43-37 alpha HV = M * V 0 4mV. SN-PR0908814

43-37 beta HV = MSo V e 4mv. "

43-65 HV = 6.oo V 0 10mV. SN-FRG1203 IW Dio tLS
I'

M
i

i

j'

i |
!

'

conm. c arinan. cu ommen so.mr.d m.xsaan e om. .com sur u 44 s endosi r. imne or pmo. ree. .m..

REFERENCE INSTRUMENT REC'D INSTRUMENT
| RANGE /MULTIPUER CAL POINT "AS FOUND READING" METER READING * s

_._.X 1 K scoKu % %;
X 1K % - Ico no

,

i X100 to 4 % 'toa
.

|J X 100 to ' too ko

X 10 g *. % 'tm
~

10 0X 10 % a m

; X1 semp % sto

" icoX1 seo ico
,_

, ._

Att Range (s) Colibrated Electronicotly
i ' Uncertainty within t io% C.F. within 2e6
.

REFERENCE INSTRUMENT INSTRUMENT REFERENCE IN$1RUMENT IN51RUMENT

CAL POINT RECEIVED METER READING * CAL POINT RECEIVED METER READINC'

Dio(fd to
Rrodout McoKre 'tecid 'too n a Scde Sco ktp MSA M'

u
0. Mono t 'locnt. So% " SoA So8" s

t k %* 3 Fs
*

% %o 'too eika "

%0 dan %co stao Sco(pn SCb Soo*

'* Soh a Sio %b So " 50 -w.

twaswm !. :- - _-- cf; hc. cargefles lhal the obove Instrument hos been colttroted br slandards kocoobie lo lho NationalInstitute of slendards and Technology. or lo the colltration facillites of
other >6amaelonal standards Cirgenamotlon membees, er have been dertved kom accepted wolves of notwas physicci constants a have been dertved by the rotte 'ype of cositrofian techneaves
The cc r. system conforms to the reovtoments of MIL-sic 4s442A and AHW N32Sl918. $ lote of Tenos CoGbroiion License No.LO-1963

.

R;for:nce instruments and/or Sources:

Cs-137GommoS/N Oii42 O oii2 O Ms65 O sios O tioos O 1879 0 9.utron Am.24 s.s/sI.3e4

d Other cs-137 suctd Alpho S/N Pu?39 #8743 [Beto$/N C-14 .159uci

[ m 500 S/N 63893 O Oscinoscope s/N 6 Multimeter 3/N 57770262

Coibrated By: (%rt octe 'l - f *) - H

~

Riviewed By: ._ m / Date
//

FutM C22A 02/04 '* '



__. y
* '

_ ..

CERTIFICATION OF CALIBRATION

Instrument LUDLUM 2221 / 44 10

Serial Number 68780/11064 / PR010442/5701
Inst

SeriType of Source MP-2 S/N 174
FLUKE 8010A S/N 2650071
Cs-127 10 mci S/N 733 Typ@

,

(
Time

(In Minutes) Calibration Point
Range

.1 1k CPM
X1 3

.2 1k CPM {

.5 __
ik CPM

1 1k CPM 1

(
2 1k CPM 2

X100 --

5 1k CPM 5.
_

X_100

10 1k CPM 10.
X1000

X1000

1 .2 mR/hr 222.

HIGH VOLTAGE = 775 Volts THRESH 0LD = 212 =-

,

-

Calibration sources used have calibration traceable to |
Calibration sour

IDate 71895 Signature
Date 7 18 ,

-

P.O. Number 7302117
P.O. Number 73

,

A subsidiary of
I,

Thermo Instrument
Systems Inc ; A subsidiary of

Thermo Instrument.

Systems Inc.



_. . _ _ . . _ ..

__

. .

CERTIFICATION OF CALIBRATION

Instrument LUDLUM 2221 / 44 10

Serial Number 68780/11064 / PR010442/5708,

i

Type of Source MP 2 S/N 174
'

FLUKE 8010A S/N 2650076;

Cs 127 10 mci S/N 733
,

'
,

Time
(In Minutes) Calibration Point Reading

.1 1k CPM 100 COUNTS

.2 1k CPM 200 COUNTS

.5 1k CPM 500 COUNTS

1 1k CPM 1.000 COUNTS )

(
2 1k CPM 2.001 COUNTS

5 1k CPM 5.001 COUNTS

10 1k CPM 10.002 COUNTS

|
1 .2 mR/hr 222.970 COUNTS i

.

HIGH VOLTAGE = 775 Volts THRESH 0LD = 212 = 10 mV
:

f

Calibration sources used have calibration traceable to N.I.S.T. EIS
TEST/Date 7 18 95 Signature

a&5
P.O. Number 7302117 1

I' .

A subsidiary d
Thermo Instrument
Systems Inc

.



_.

:

CERTIFICATION OF CALIBRATIONt

|

I Instrument LUDLUM 2221

Serial Number 68780 / n064

Type of Source MP 2 Sly 174 .

FLUKE 8010A S/N 2650076

,

Range Calibration Point Reading

X1 400 CPM 400 CPM

v1 100 r"M 100 CPM

X1Q 4K CPM 4K CPM

X10 1K CPM 1K CPM

( X100 4 01 'M 40K CPM

X100 10K CPM 10K CPM

X1000 400K CPM 400K CPM

X1000 100K CPM 100K CPM

.

Calibration sources used have calibration traceable to N.I.S.T.

/ T si
s

Date 7-18-95 Signature ,
,

P.O. Number 7302117 g y. |

|'
A subsidiary of'

Thermo instrument
^

Systems Inc.
* I



. _. . . - . . , - . _ . . .- . . _ . .- . - - . -. _-. __ .- - .

, .
,

CERTIFICATION OF CALIBRATION

Instrument LUDLUM 2221

Serial Number 68780 / 11064

Type of Source MP-2 S/N 174 .

FLUKE 8010A S/N 2650076

0

Range Calibration Point Reading

LOG 400 CPM 400 CPM

LOG 100 CPM 100 CPM

LOG 4K CPM 4K CPM

LOG 1K CPM 1K CPM

LOG 40K CPM 40K CPM

LOG 10K CPM 10K CPM

LOG 400K CPM 400K CPM

LOG 100K CPM 100K CPM

i

Calibration sources used have calibration traceable to N.I.S.T.
EIS

f// TEST
5

Date 7 18-95 Signature UA

P.O. Number 7302117 ]-
I'

A subsidiary of
Thermo Instrument"
Systems Inc.

.



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

---.

1

CERTIFICATION OF CALIBRATION

Instrument Lontu% M.otau 223i/43-37
Serial Number 919 41/139/ Pg 090%D[W .

Type of Source N P 1 s M 4 DB
EWE Tb\DG S / N 5'Z5 6D"
(6- \39 E13 (tC b/4 L-O %

.

Range Calibration Point Reading

II 4 00 c ,o w 4 0 0 c-P M

Xl (ceq%_ \ ee c.p- |

x in ae a w- .

X\o t K ce s Ww
YlDO M oK c_ p A M D Aeru

'X f Ar3 (6lA p \ 04 to m

YIN Moa q w t-4 M K<pm

Y(6 Ico r_ m- tooth- ,

i i i

X17-- s,ot m, l dom (4M GLS63 %
e

i

l

I
1'

Calibration sources used have calibration traceable to the N. I .S.T.
IS i,

TEST
'

AUG 2 91994 il
'

Date Sicnature R i 12 a d A

! '

P.O. Number

|'
,

A subsidiary of .

Thermo Instrument
Systems Inc.



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

, , . - --

,i

c.,-,. .. .

i

CERTIFICATION OF CALIBRATION

|

Instrument k V b LO N M.00 6L 27.~61/44 3 3'1

Serial NJmber9 dd ~7.,!"7 39 !f R D90% 1./14 | I.

! Type of Source M P 2._. Sltd 400
Ft we. Soto A W9 52550u1

|
|

1

Range Calibration Point Reading

G o - $ ruo c. 4 OD cn rioo w ~

60-500r (no c. w (66 c-7 ~
so - 600 8 tlK cp % 4Kp ,

( T o - S O D K- I K ef ~ l K c.p_

% ~ 9m r . 4 0 V-~<~9 ~ M6 % ww.

% *TCC> F- I b IC u. n |O V- w ~
, .,

4 0 - w o <ssc. dabe , nw_ 400 L on
_,

9. -scc > c ICO Y -co n \on Leq ~. |

I

|
|

|

Calibration sources used have calibration traceable to the N.I.S.T. s
' TEST

AUG 2 91994 t4
Date Signature gm _

'
g y. _m

fo ~

P.O. Number.
' jl

A subsidiary of
Thermo instrumentw,
Systems Inc.



_ . _ _ . . _ _. _ _ _ _ _ _ . _ . . _ . _ . _ . . . _ . .

. .

.

CERTIFICATION OF CALIBRATION 1
1

1

1

Instrument L.V buo A e\ o n st_. Z 2. 2-) / 4 3- 31 )
ser1ei Number 9t9o /,39 / Mose/,m

i
-

Type of Source F1P -1 -:M 4C0 )

i

|

*

Time Calibration Point Reading
(Ir Minutes)

,

.

Oi( l 000 e pu | Do c ov W'r5

j O . '7__ {(YO enw IbO C ouWn
y. .

b.I 1 OOC) c.e % 500 6iwa t s
' i

,

| 1 W en m 1006 C_Bu M% 1e

1 looo co % 'Zooo Gown :

I looo co m 6001 ( co me,
t * Ne

\D \hCO q ~ \Q,0b'L Cou4*T%t

i
-

'
. .

3
-

,

!

i

. . .

,t ,t

Calibration sources used have calibration traceable to the N.I.S.T.4' .,
'

.i i -

\ ""AUG 2 91994 /'

MDate Signature h J l
v

'

P.O. Unber *

l' )
|

A subsidiary of
Thermo instrument
Systems Inc.
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,

!
4

} l 'l" , *
'

jl ' *.*

:. .

) -

, ' , j,' CERTIFICATION OF CALIBRATION-

,

1 !,
f 4

,

. . ,1

Instrument LUDLLP12221 / 43-37
,

;
739 / 741'

;

Serial NL.unber 91942 / PR090892 .

.

4

$ Type of Source tP-2 S/N 126
_,

FLUKE 80104 S/N 2435022| ',
'

.
Cs-137 S/N L-075

! * . , ,

i

i
~ Time

(In Minutes) Calibration Point Reading'

i .1 1k CPM 100 COLf4TS I
.

| .2' ik CPM 200 COLNTS

.5 1k CPM 500 COLTJTS |
i

1 1k CPM 1.000 COLNTS

j !. .t.
'

| 4* 2 1k CPM 2.000 COUNTS
' *
.

'5 Ik CPM 5.001 COUNTS
.|

: * ~ *

i

:' 10 1k CPM 10.003 COLNTS
, '
4

.

,t'
i i

i;
1

b
-

,
,

- ,

*pi ..

i 195.258 DPM(4n) 55.461 COLNTS (29.4'/.) )'

-

.; ..a |. ..s.,
~, -

., ,~ . . : -... yy !, * '
>

. ,

. .

' .
!

.
, ,

'' , ! '

.

|1,, y h 1
-' *

Calibration sources used have, calibration traceable to the N.I.S.T.'

[*!.l
d;'

I.

+> oc,
, -

M4M S !
,

DEC 7 1994 signature
'

Date 1-

.:
{,

':

F #bb/hhh^ P.O. Munber
7."C. I-d *

-
t

( vj .

.,

A subsidiary of .

Thermo %strumenty
Systems Inc.;

.
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saammemumma.
''" * ; ' + , . {,

'

, .
. . a .' ( ,. ,

,

_+ ., . ,1 . ,- .e. ,

4

.

1
1

,- g . Q' ,.g,*.
-

(.0 % e.gf, + 4 %' .M .;w g ' 'Y . ,a .
L t-

-

- ' '

- A.&p,T:*%,J, . d? .Mft,4. t..
: , ,'cq , . '

. . -
.e- 4m s > . - ,' . ,

. <.'.,3-.,. , f,3
,

"4J .
3, t." rpn ..); . . -

?n[;',.s,3,a;eqQ;'h?,:..s .-|/..< -:11:d -C E R T I F I C A T ,I O N. !.0 F ,.. C A L I B R A T I O N

.rp r .,

'v'~ ' l
v

:.
- ' - !.

'
*

.,P /pP L- .

,

< ,.

3,y. :.n. j s, , .
~g.. 8 47 ,

,

.. .,
i, .. ,; .,.!

.,,..,.r
, ,

..;*'; 4 g g;'' k ;. e ' s-

.'
-

.y., * 4, i

.a. .' r t.
- .s s,

. . , . y.,,
.

.

-; T.* Instrument LUDLU12221 / 43-37 ('
t

6 739 /.741- |
.

j. I ' / . . ' . .-
,

I

?r. ,i l d .u. Serial Number 91942 /* PRO 90892.' q)', ,..; -

. o
,

.,;t f, . ,~ .f,. .p - ,4 ,

-

uw .: .. . . , . ,

@' * > g, ' Type of Source W -2 S/N'126
.Ja[/.t . b 'l ,jt . FLLKE 8010A S/N 24350228,$q .::

>

.4 , ,. . ,; .., ,,.., . v.c . - t
p;)y. ;. jl . . ): .s t 5M. .<,,.'> [

- : .s
,d

,

e*
., y

c. ., Q,;. . g..,
*

. ...'n .,

*. . ,j . . ).y' f 4*r VM, d. c ,",. ;
; .m .. ;

. '.iy
. f;. ; , , g, *f;

*

.s .. q, ,x -@ .a ,. : g:' i ~ l
;,'+. sa- ,- . ' L ., i .

. - , .
*

; ,
'

.
r-

p.i. . . . ' *, .4 . ,*[h .

k. e N 7,, F b.q, .',,
.

- i t.
,,. :

Calibration Point Reading
.j. Range ^

l.'
, m .., . s ., k.. ,. , . . , v' ."N.P"LO3 400 CPM'i 400 CPM
p a . .r < '

..

'
. |

:
, ,

.
-

.,

.6 . p d !' ; *

k:,, A.,;p:.h ' LOG
'

100 CPM 100 CPM
' T Yb *

h i f,,.... , ,, r , &. TU.N
.- '

i * rir " ..'rf. Aj 3',f (
. 4.

|

3..,, ': ' LOG 4K CPM 4K CPM
,

,

|r i ' ', t. y.. .,

LOG 1K CPM 1K CPM |
,

M. ' " , . "
'.

c .,: ..< -.m ' . ' , . , , . . , . . ,
"

'' z e c, .

..

..g
_

,vs.' *

p.- - LOG 40K CPM 40K CPM

. . , H;,, ' 'j | . j n .. . t

~ lok CPM 1- iOK CPM
.,

' ~ H- LOG
, . , 4, . .. ., '

,

< . , .
, , t

. fi q !p. W ~;

LOG' 400K CPM" 400K CPM
, .., . , , ,

' i rk , ''
-

4

G. *.r' f (." * =, ,1 i d '8 'f a r,N !
.

' 'a

fg . t '" 4 : LOG 100K C m 100K CPM
,

* ' '
. . . jc,:,:

t :. /, . e, . , . g .. , . i .
ig 48 <, . ,4 4,

.

i 1 4
.

4f. -
'

| iq ,jMfdf ci. ,j
y1 4 t

,, i . . e*s . .,3 ;< e, _

.'.d 9'; ..2., ., q.t
,#, f. 3.\,r *

" p ,f.
,, , , ,O , 9.s y : , ..si.&..

>1,J . ,
1, '-*t

. . , .4.. .,
.

.,t. ', .

' .'' .' ' 'f j '
''

,d4e !.''it*.'; d *, 4,,f i,/ ,. j,t' T ' M)?/. ] l'
e, ,

L' + 4 I ', * ' '.,

'i

. " '. -

p 'y .
Py . @< J . 3,y .m, g. ;i). .u '... .

, ,..,,,....j- , , , .1.. , p .y .a . . , .

., i. . . , ..'
''. , , .4 .

,

s..

p* ? . t;;e ' 't . ' W
'+ *

(k J . g'
.9,q* Y . y O c, y;, h'i. i,<,[n. $e I''

. ' . , -

p I . *f,t .
,,QQf ,.,ip $ l. t

,o:* . . .'<

) C f' . ' '

5
hb W Calibration sources used havefcalibration traceable to the N.I.S.T.

u
,

'

* '*

k. . ' ' . . . , [f, J ' ' ' " ' M
' "

' .!

F '
;

9d.. . .' w 0 E C 7 1994 1:
tv ., ,

' '

' S, i,.gn.atur e_ _Q6. gie
-

ry. J. f,.yM. h,%
-

*; . ,Dat ; '' ,.

4 .,k . . e --
.

. , , .g . y . , . : s.
w.. -

,

.EIS
,;,,'. .r-... . 5 .: , ' *-? Qly ;a , an' .s'

'

b c) h ct; ; h.,; C
!

,,-} g'n..P,.O. , f .. J..,-
- -

nor -

' ' " . . |cA.
;

,,ir ., m .
p.1. '; t . , . .. ,

s
r.

- .
,:

. . .

. I ' j,. . ,,.. .~

o .a . = p.
> my ,t ;q 's,ubsidiary of ''

:A .a t:
'

Thermo Instrument * S*
'

'

'

- "

..r .wf > .;S.ystems'.Inc;. . ,.. .
.
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e, . uM , .r..- ..,, .' p.' , ... '.

3. i y$b v .,~ ! . . .'M . , ,

. . . '

. . ,

'nElnStrume Corpotation .

s
. . .

k 1 4 .' Q. p t.t Q .7. 7; fi 4 ' ?- , &:c ;?|O5.w.f.a:. M , .
'

i
.o

yofgfp y''. * ''

. a . . . . ,

. 'l ' ' a.>. . ' , *nW. W.-. ? ,
. . ,.a. ,.

hj .h.a 'r 4Ln'5.;h) 1 , ! . h. ].W$~ .;i .{* * L
'a ,

..

?"Iih $s'D
'* ''

* .
, ,,,;s, *' ps * ' :.. .-o tr%r

'/e tv. M.; ps.,.t :r 'N',h:C E R T I F I C A T,I O N . O F m t s.L I B R A T I O N
: .

.

CA
-.

pm ' gr- 0e
c,..f;. q 'a,.

,
. .

, '' w y , yr.... dt ;9. - e y, ,
' '

g, , y. ? , .
.

, ' * .my- .. o
.t 14 : ,

't * G,C. * ,'
. .. i . .,

* .o1 ar- .

,

t. g;,.,j. i.. . Om,,w .., W< . .-Nw. iInstrument LUDLlF122217.e.s ,p.,.. 4
, g .- ..i

,v .. . . 43-37e
. 3, - ...

s

7,p3 v ' ' d ]. N ; ", . .. 73] / /41'f
3 ,e

a :? , Serial Number 91942'/,PR090082#dj t 9: W i'..
g, $/S ; '"-@d|.-

, .
',

'

, . ' ' , '
'

, j;ps, ,
7 '

[f'.ff ' y itMM g .tQ'.
-Type of Sourne'tF-2 S/N'126 ,, :'

, , , ,

g w <g . '.d.. m
-

p ,1| ,:. FuKE.0010A S/N 243r:022 . in
gh.-.y;r,.

.

,7
, ,.

, |,uqv . +?.,., . : .| . - ...ow t- .*

. < , q q . 1 . , 4g g ..g * , .. p' .'. y ., - y. , . :,W,e. ! ' s
' ,.p ** m . . f 4y '

M e 4N f,.1~f.:'y ;. .*
1 yE,
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,
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.V_ ,~ . ' ' *

4, .:e y.i . . . . c i .
rt l. .4.,; * p . . . ...

. e .,

* q. ,q ;? c s
u.. , '.

:. ,, ,

E,. 4 " d :_ Rarage Calibration Point Reading
O$@).. ; |. N,

.-

Y . ' . % t ".h ..?
*

'
..

, : h. . , f. : ' . * 7 . : , y
.

400'CF i ' 400 CPM7''
''

..
e., w , .e , , , ..en** [w.' df

,
. ., .o u-

,c. |,5 ', ; . , , A .g,, ?, g ., .,,?,h. , ., ' .,

.) i w. h D '-.' '''i *M X 1
100 CPM ' 100 CPM,

.. h
,

.

.
, . .v...'.,,,..y..

. ;,3 p*.,e, , . .

.
.

.h ',.ph' X10- 4K CPM 4K CPM'

,. +, ..C.r-[v. .-

.: '' * X'10 ,' 1K' CPM 1K CPM' , ,

..{'.,,.O'
*

.
, ,

., < .m,. . |. .. .[. ,
.

,,,,3a,

...s,X100 ' % 40K CPM '. 40K CPMp g. . q. r sit
. , ,

yM. .

b
' !! .2

.
1. .. g t,s,.+, . ,

4 ;1 . , , . .e 4..,. . . e i;w.nj,
y{1,y } F8 ie - %.ytoo
.. ,1 . . , . .

V.. 10K' CPM ' 10K CPM i )
.

'~ ,

!:.. p .k W f W W(1000 . '
' 'M . r ..F :,x '.f ^a .- . t -

400K CPM
-

J.r.r. .h : ; u'. i b + .

.

.' :.400K ' CPM "-h '*^. .

, . 4 '. ... ..[i. :n'C.,
...

'N
. ,

''h1 6 :. , 'i...

.'}ioOK Cni , ioOK CPM= ... {6./ / . $9 ,: . :.e..t. x .000 m
. , ,

!,
'

v ,.. . .

''9 . M,.*it @M.D w.:,$..m h..: . .h '
~'

4.g?,d v' d.i.. .%n Q; .c. .' . .. ,
. ~y, u e.- - e. as, --

MT' T k.., i .. , $.,c. + 4 A. V . ' . . g ; Wp , ,. . ; . 0
i.n'. %.;m,ynMg.J.W y.L.. f.4'e nt,& .n

. ,- ,
' -

p ,J. h
.
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,

.' $.9%%%M k . n |.hw 1
'
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3
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;

W ,y " W J W. M -

'
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L sf ;>

%y.. s -
.

h,h%h. .ik p[4'

:
-

k*CalibrationsourcesusedhavejcalibrationtraceabletotheN.I.S.T. .'

!< s.

44 Elc ,1hM S $ .!' g Mit.'/ l'*-

''b %c'i+ 4 {,i % I N M fd % W* . * M gu . . '
*"'

.; -,

dyp+fh4-Q pECM 1ggM'.
' '

1-

SignatureMr ' '

4. ;L , . Da t..e J't: 4. ;'- . th .,,
- . . re%:g: p:M, . . %.C.
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': ., . ,r
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.
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,

b .a p .q .w . i c v:1 ' A. T ;;, ',;f 3
4, Thermo Inst' : ment ,: ~ b ' d 18.p:@.l'9M.h.u g.-

~ ,
,.

Mt 4 &0 . i. 'i'
'

A subsidiary of. 's " .

.

&. . . . .,
'

'
-

'4,.i 1', , ~ ...: . ' '. ,. *

. ... + ny& Systems Inc. '*, ,
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- CERTIFICATION OF CALIBRATION
!

Instrument LUDLUM 2221 / 43-37
739 / 741

3

Serial Number _91942 / PR090882

Type of Source _MP-2 $/N 126
: FLUKE 8010A S/N 2435022

!

; Range Calibration Point Reading
; X1 400 C A 400 CPM

XI
_

100 CPM |100 CPM '

'
X10 4K CPM 4K CPM
X10

1K CPI _f 1K CPM
X100 40K CPM 40K CPM
X100 10K CPM 10K CPM
X1000 400K CPM ~ 400K CPM
X1000 100K CPM 100K CPM

%

Calibration sources used have calibration traceable to the N.I T.

MAY 2 2 995 NDate_ Signature

P.O. Number !!

SgFs
i.!

(
A subsidiary of
Thermo instrument
Systems Inc.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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j CERTIFICATION OF CALIBRATION i
*

|

1

Instrument LUDLUM 2221 / 43-37 )
1 739 / 741

*Serial Number 91942 / PR090882

Type of Source MP-2 S/N 126j
' FLUKE 8010A S/N 2435022

i

t

Range Calibration Point Reading

LOG 400 CPM 400 CPM

LOG 100 CPM 100 CPM

LOG 4K CPM 4K CPM

LOG 1K CPM 1K CPM

LOG 40K CPM 40K CPM

LOG 10K CPM 10K CPM

LOG 400K CPM 400K CPM

LOG 100K CPM 100K CPM

,

|

Calibration sources used have calibration traceable to the N. , T.

Date Signature _gN f[ |MAY 2 21995
l

P.O. Number
1

|
%

. C.
*

1

i

A subsidiary of
Thermo instrument''
Systems InC.
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'

i

1

l

CERTIFICATION OF CALIBRATION ''

i

Instrument _LUDLUM 2221 / 43-37 |

: 739 / 741
'

Serial Number 91342 / PR090882,
.

'

|
Type of Source MP-2 S/N 126

FLUI'.E 8010A S/N 2435022i
'Cs-137 S/N L-075
i

! !
I

!'

Time,

(In Minutes) Calibration Point Reading i
l-

.1 1k CPM 100 COUNTS

.2 1k CPM 200 COUNTS

.5 1k CPM 500 COUNTS

1 1k CPM 1/000 CQUNTS

2 1k CPjd 2,000 COUNTS
,

*
,

3 5 1k CPM 5,001 COUNTS

10 1k CPM 10,002 COUNTS

i

1

| 1 193,344 CPM (2w) 54,430 COUNTS (28.2%)

i

HIGH VOLTAGE = 1800 Volts THRESH 0LD = 100 = 4 mV
4

1

Calibration sources used have calibration traceable to the A S.T.

Date Signature _ @. Ud /

!P.O. Number

5&'

A subsidiary of ,

Thermo Instrument
Systems Inc.

.

-
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Scaler Instrument Check - Reliability Factor

Project Namel# Curtis Bay / 7941006 Date/ Time 8/2495 9 46

Instrument /# Ludlum 2221t*91942 Source type / activity cw137/86800PM

Probe Type /# Ludlum 43-37/*0908a2 Technician o /, . #. Pfe[2 ."b-

stil cduritsT [DlNerence Flom [Siuare Of The
^' TAverage Counts iDifference

1,274 26.50 702.25 Observed Standard

38.901,320 72.50
5256.25 | Deviation-

1,204 -43.50 1892.2.

1,278 30.50 930.25 Square Root Avg. Cts. 35.32

1,257 9.50 90.25

1,200 -47.50 2256.25 Reliability

1,233 -14.50 210.25 Factor (RF)- 1.10 *

|
1,264 16.50 272.25

1,242 -5.50 30.25 * Acceptable Range 0.64 -1.22

1,203 -44.50 1980.25 Investigate At 0.50 - 0.64 or

| 1.22 - 1.40

Total Avern* Counts - 'Tott Unsatisfactory At < 0.50 or

12475 1247.50 13620.50 > 1.40

|

.

Radeon Review: f[ Date: 7M WV
|

|

x

i



.

Scaler Instrument Check - Reliability Factor

Project Name/# curtis Bay / 7941006 Date/fime 9/7/95 16.25

Instrument /# Ludlum 2221ts91942 Source type / activity Cs-137/868o DPM

Probe Type /# 43-37/#090882 Technician T.Hansen

. .wyy . . , . ., , y . .n .t .m .; , g 3 , ... u < ,,.;.

tom co% +,j. 'unts ... +"; VfDifference From |iS,quare,.Of;The
x . 3Ag|:m%n W % is *

- 2E M M EAV&ade~. _Coulitii ODiffefence:

1,226 -24.20 585.64 Observed Standard

1,227 23.20 538.24 Deviation- 35.20

1.218 -32.20 1036.2 5

1,261 10.80 116.64 Square Root Avg. Cts. 35.36

1,218 32.20 1036.84

1,259 8.80 77.44 Reliability

1,289 38.80 1505.44 Factor (RF)- 1.00 *
,

1,327 76.80 5898.24

1,232 -18.20 331.24 * Acceptable Range 0.64 -1.22

1,245 -5.20 27.04 Investigate At 0.50 0.64 or

1.22 -1.40

. ITStAI ' J EIUnahe'Coums
-

7 Total Unsatisfactory At < 0.50 or
'

12502 1250.20 11153.60 > 1.40

y[/ - Date: CS/ 7/9cRadeon Review:

t- .
m
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;. Scaler Instrument Check - Reliability Factor
i

f Project Name/# curtis Bay / 7941006 Datemme 9/14951:44

Instrument /# Ludium 2221/891942 Source type / activity Cs.137/8680 DPM

f Probe Type /# 43-37/#090882 Technician S. Beck

i
J

1

%
TdtS-?, . counts;7g , ' ) Differ. Lt; x-ence Fromi Squ. . J. ~are Of The |

, .. . , . , . L~ x n... . . . . - . .>
.

'

* * '' - fA,verage Counts ' ' ) Differ , |; , y, , .:: X ~ .:y' %: 7
>

. _ ,,

> ence 1

! 1,282 37.00 1369.00 Observed Standard
,

f 1,187 -58.00 3364.00 Deviation- 38.50 i
1

1,263 18.00 324.00

} 1,235 -10.00 100.00 Square Root Avg. Cts. 35.28
,

| 1,287 4.!.00 1764.00
^

1,198 4-7.00 2209.00 Reliability
4

[ 1,199 '46.00 2116.00 Factor (RF)- 1.09-

*

s

1,288 43.00 1849.00a

I

i 1,259 14.00 196.00 * AcceptaUe Range 0.64 - 1.22
a

|
1,252 7.00 49.00 investigate At 0.50 - 0.64 or

1.22 -1.40i
~

ddtal E sen a Chuhts 4Tofal Unsatisfactory At < 0.50 or! <

.

| 12450 1245.00 13340.00 > 1.40

1 <

'

l

i

4

!
!

Radc60 Review: - Date: 9//W/I
, , -

.

i

,!
.

4

i

* %

:
J

.'

)

1-

.

, ,-n-,.7g , n ,-er , - -- 4 , ,m,- e., m .-- - ,-. +.m, vw,



Scaler Instrument Check - Reliability Factor
,

Project Name/# Curtis Bay / 7941006 Date/ Time 9/13SS 8:21
4

Instrument /# Ludium 2221M91942 Source type / activity Cs-137/8680 dom

Probe Type /# 43-37/4090882 Technician S. Beck ..b ' T. Hansen

i

T66tioUntsi = E Diffefence From !Sqbare 0) The
a, w e: . . .;.f . < ' . .; ' . . ~ ^ n . . _..,

i ?Avsrage' Counts ' Difference-

1,208 13.30 176.89 Observed Standard

1,169 -25.70 660.49 Deviation- 34.37
,

1,187 7.70 59.29

1,156 38.70 1497.69 Square Root Avg. Cts. 34.56

1,252 57.30 3283.29

1,205 10.30 106.09 Rel: ability

1,153 -41.70 1738.89 Factor (RF)- 0.99 *

1,235 40.30 1624.09
e

1,218 23.30 542.89 * Acceptable Range 0.64 -1.22

1,164 -30.70 942.49 Investigate At 0.50 0.64 or

1.22 - 1.40

STotal ' verage C5unts : Total Unsatisfactory At < v.60 or
'

'

11947 1194.70 10632.10 | > 1.40

Radeon Review: F Date: 9/[_3/9 P
i /

1



.I

.

Scaler Instrument Check - Reliability Factor

Project Name!# Curtis say/ 7941006 Date/ Time 9/21/95 16:20

Instrument /# Ludlum 2221/#91942 S arce type / activity es-137/8680

Probe Type /# 43-37/#090882 Technician J. Brown

TNSIIdbn{O ',. ')diNdr'N$irSihi $kSqiis/e(C0'ihee
' t,4 ~ ' ' ' Rg - -

.

' yy ('::M y 'p'j . _.
C''

ggfQgjsgiChuists
' ' < '

,

'lDifdrence/ f
*

'',

~

1,189 -41.10 1689.21 Observed Star $dard

1,280 49.90 2490.01 Deviation- 31.43

1,258 27.90 778.41

1,171 -59.10 3492.81 Square Root Avg. Cts. 35.07

1,231 0.90 0.81

1,228 -2.10 4.41 Reliability

1,230 0.10 0.01 Factor (RF)- 0.90 *

1,248 17.90 320.41

1,240 9.90 98.01 * Acceptable Range 0.64 - 1.22

1,226 -4.10 16.81 Investigate At 0.50 - 0.64 or

1.22 -1.40
m -ox- ..:...> . . . _ . . . .

" ~ Total N. .. ' ' Average'Cou...nts ! Total Unsatisfactory At < 0.50 or"

12301 1230.10 8890.90 > 1.40

l
,

i

Radcon Review: Date:

1
1

1
. :

!
1

!

!
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LUDLUM MEASUREMENTS,INCo
syg CERTIFICA E OF CA!.lBRATION 501 OAK ST./PO BOX 810 |

Q SWEETWATER, TX 70558
' D15/235-5494

- Lue(lum M del 19
V

faf A/W ORDER NO c205/e01CUSTOMER 11 >

#~/ 2 ~ I Cal. Interval // 8Cal. Date ~/ b 9 Cal. Due Date / ._

FSD / u ,te,_foc , /6 iSerial No
|

Check Mark ( Tapplies to applicable instrument in acmrdance with manufacturers spectfications. 1

1

Temperature 7A 'F Relative Humidity AO % Alt ~702 8 mm Hg O ew Instrument !'

N

95fech. ck. gF78 Resp. ck. gEifro Reset ek. gAudio ek. gJ,feter Zerced
,

gIfat. ck. (min volt)d A VDC Instrument Voltage setting 7c7 V Input sensitivity .33 my

Repair Instrument Received: O Within Tolerance + -10% ' 010-20% O Out Toler. guiring Repair

COMMENTS:

REFERENCE INSTRUMENT INSTRUMENT REC'D
RANOE CAL POINT METER READING * "AS FOUND READING"

5000 m /hr ggp
_

5000 1000 uR/hr /g

400 uR/hr= /gog cp) ym500

500 100 uR/hr ygg g a /OO
,

250 2w uR/hr=3g3co - cpoo
_

'

250 100 uR/hr =/q.ygo a joS--

50 1@00 " 4D
I

50 Dobo " /0'

25 3230 c20"

"
25 /990 /0

1i Ranges Calibrated Electronically: 50, 25 * Uncertainty Within + -10%, C. F. Within +-20%

Ludhun Messerements. Inc. eartinas that the above taserimment has been salthrated try standards traceable to the National tastitute of standards and
T.em eien, .c to in. c unranse racists er etner towaatismas standares c reammu== memben. r have been deriv.d criin .ecot.d wit == or matarsi.

pepeleal constants or have been dertved by the rette type of calGradne tee hahisms. De eaMhrmales eretssa confonas to the requirussents of MII. STD
' '* ' ees A d ANs! xm. me.

Sourm used: mCesium s/n M565/IB79 TX License No. ID 1963

Model 500 s/n /O/Y9h Oscilloscope s/n 7070dTA Multimeter s/n MND
YW'Y QJYE > DateCalibrated by: EYLm /

b, M Yd i f-/E'- WDeReviewed by: --

Fersa 2bt. SdB ,

6
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o: con.r and Monufacter LUDLUM ,nEASUREMENTS. INC. ;

L "ScienttMc ondindustrid

of
POST OFFICE BOX 810 PH.915-235 5494

CERUFICATE OF CAU8 RADON 50i OAK STREET FAX NO. 915 235-4672*
t-

SWEErW ATER. TEX A5 79556. U.S.A.

CUSTOMER RU$T FEDERAL SRVS ORDER NO. 2090 4

g. ' ludum Measurements. Inc. Model 19 Serid No. 1550I
Mfg. Model Seriot No.s

Cd. Dofe 11/14/94 Cd Due Date 05/14d5 Col. Intervd 6 M onths Meterface 202 416

Chick mark Mapples to applcoble Instr. and/or det clor IAW mfg. spec. T. 74 'F RH 65 % Alt 706 8 mm Hg |

0 Newinstrument Instrument Received Within Toler. + 10% O 1o.20% O Out of Tol. O Requiring Repdr

2 Mechanicd ek. Q Meter Zeroed O sockground subiract 0 input sens.unecrity
G F/3 Resp.ck g Resetck. O Window Operation G Oeotropism
G Audo ck, O Alarm setting ck. E sott.ck.(Min Voit; 2.2 vDC I

lestrument Volt Set . V Input Sens. mV Det.Oper. V of mV Ro o = mV

O HV Reodout (2 points) Ref./ Inst. / V Ref./ inst. / V

COMMENTS:

.

l
i

4

it # * <

I
c c.a, orr cu wsr. po.*,.a e pmw e em. ec.a b u 44.s m .+=* e. w one. te .m._

REFERENCE INSTRUMENT REC'D INSTRUMENT
,

RANGE / MULTIPLIER CAL. POINT "AS FOUND READING" METER READING *

< 5000 4000 UR/hr MOO 9000
5000 1000 uR/hr 9 50 'll 6 ;

500 400 uR/hr = b 5100 cow N)0 400
'

*
500 100 UR/hr 90 /00
250 200 UR/hr = 3 l'100 " tq$ .7 oo

250 100 uR/hr 70 /00

50 6 Wo com '% 40
50 I 6% com f 6-% 9 10
25 3(90 com j % ,9 40
?S 190 com Ll . $ s5

50. 25 Range (s) Calibrofed Electronicoffy'UncertainWtNn t t&L c F. witNn t 20s
INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENTREFERENCE -

CAL POINT RECEIVED METER READING' CAL POINT RECEIVED METER READING *

Digitd tog
Riadout Scde

U/."$.#Y.IN.nos co."MN.NONNo. " O *.Y A D*$Io"m'c*e M O *O p"e,y Dc J* t
t

stot. ot t bbration Uc ens. No. LO-1963tv. com, n.n mi.m eone . w w ,.e== .mucou2A no emor>i,rs.

Rivence Instruments ond/or Sources: .

cs la7 commas /a Oii42 O cii2 O us45 O sios O ticos 2r87, O s.vtron Am 24i s. s/s r.ac4

O Alpho $/N O Betc $/N O Other

. 7 m 500 5/N 79956 7 Oscilosco e 5/N 7090296 7 Multimeter 5/N 53801574

|(") ~f h,e ' DateColbrated By:

* a DateRsviewed By*'

' ' #IFC34 C22A 08/28/94

f



. . - -- .. . - . -- - . . ..

ouignu and Monutocturer LUDLUM MEASUREMENTS, INC.
of

POST OFFICE BOX 810 PH. 915-215-549 4 |

scisn'dic and indvi'rio' CERTlFICATE OF CAUBRATION 501 OAK SIREET FAX NO. 915-235-4672
'^''"#"*"''

9tterw ATEo igy As '?SR ij s A

CUSTOMER RU$i FEDERAL SRV$ ORDER NO. 212237

Ludfum Measurements. trac. Model 19 Serfol No.- .

svu g. Model $eriol No.

Col. Dofe 04/24/95 Col Due Date 10/24/95 Col. Interval 6 M on'hs Meterface 202416

Chsck mark @opples to opp #coble instr. ond/or detector IAW mig. spec. i. 73 *F RH 29 % A!! 707 8 mm Hg

O NewInstrument instrument Received O within Toler. +-10". O 10-20 % 0 Out of toi. M_uiring Repair

Q Mechonicalck. btT Meter Zerced O Bac= ground suetract 0 input sens.unearity
G F/5 Resp.ck Q Reselck. O window Operoiion 2 Oeo'repism

M Audio ck. O Aiorm setting ck. g sof t.ck. tMin.votti 2 9 vDC
,

Threshold
In'trument Volt $et 976 V incul Sens. 41 mV Det. Oper._ V ot mV Dial Rotio = mv

O HV Readout (2 polnis) Reffinst. / V Reffinst. / V

COMMENTS:
|
|

|

|

*

com carem cu dai in poem.4 %w io um nas for u 44 9 m er. riuni or nte rac uume

REFERENCE INSTRUMENT REC'D ^ INSTRLMENT

RANGE / MULTIPLIER CAL POINT "AS FOUND READING" METER READING *

@05000 4000uR/hr
5000 10000R/hr /OUD,.

500 400uR/hr = 7 3000 con -- u I h 1400
500 1000R/hr \/ d /00'

250 200uR/hr = 36000 c.FN - V /f \ M
250 100uR/hr / /00' '

50 1140 com
~'

/ UD50 '1 %Ocom -

/d
25 % CO com B0
25 '900 com 5

502 Range (s) Calibroted Electronically' uncertainty within i los C.F.within i 2C4

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT IN51RUMENT

CAL. POINT RECEIVED METER READING * CAL POINT RECEIVED METER READlHG*

S$$leout

s r

ein.,ini.mononai standaron oroonaanon m.nse.,s c, ha,. b..n o.,iv.o eo,n oce.oi.4 aw. o,.oei. to th. nationes insiiivi. of standaron and technoicov. or to in. carib,o ion roemir., onoio,oi on,iieat coni oni, o, h .. e..n d.<i .o ey in. ,oeio yo. or co<ieroiioa i.cnniav.i.Ludium Meau.m.nis. inc. c= ties. thoe in. ano,. inievm.ne has b..n correrei.d by standa,os inoc
i e

Ihe conertnan system conforms to the ,. ave.m.nis ce Mt.sto.45642A and usi n32>ina. slote of ienos Cat;beation ticense No. t0-1963

R:f:r:nce Instruments and/or Sources:
Cs 137 commo $/N Oii42 O cii2 O us45 0 sies O tioca Ets7, O n.viron Am.24i se s/w t.3c4

O Alpho S/N O Betos/N O Other

' m 500 5/N '79956 _ g Oscill s* ope S/N 7090296 g Muttimeter 5/N 53801574

'

CoAbrated By: Date

h km Dale N 2S'98Rrviswed By:
FC 4M C22A 03/25/95

'

i
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CERTIFICATION OF CAL 1BRATION

Instrument LUDLtt! MODEL 19
.

Serial Number 91484 / 949
.,

Type of Source _Gy 137 10 mci S/N 733
ft)-2 S/N 126 ,

FLLKE 8010A S/N 2435022 l
1

Range Calibratico Point Reading

25 4k C.~M 17.5 pR/hr

50 8k CPM 35 pR/hr

250 40k CPM 175 uR/hr j

,

250 .2 mR/hr 200 pR/hr
I

i

500 80k CPM 350 uR/hr I

500 .4 nR/hr 400 pR/hr .
'

1
.

500 .2 mR/hr 200 uR/hr

4 nf /hr 4000 uR/hr5000 .
.

5000 1 nR/hr 1100 p.7/hr

.

E

I

$j ,

*

., : ,

' E ,I Calibration sources used have calibration traceable to the N. I .S.T.
er

DEC 7 1994 gignature M a M 14
Date

b
P.O. h ber bbkM ,

1>

<

1'

A subsidiary of
Thermo instrument

'

Systems Inc.
I
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CERTIFICATION OF CALIBRATION

Instrument LLrDLUM PODEL 19
l

Seria1 N.unber. 8.2702/11952 ;.

i

Type of Source Cs-137 10nCi S/N 733 I

PF-2 S/N 737
FLU <E 8010A S/N 5740119 I'

|

Range Calibration Point Reading ;

25 4k CPM 18.5 uR/hr
,.

50 8k CPM 37 uR/hr

250 40k CPM 185 uR/hr'

e

250 .2 rrR/hr 200 uR/hr_ _
|

500 80k CPM 370 uR/nr

500 4 mR/hr 400 uR/hr

500 .2 nR/hr 200 uR/hr

5000 4 mR/hr 4000 uR/hr
.

5000 1 rra/hr 1100 uR/hr

!

_

% ,'
..

k.
Calibration sources used have calibration traceable to the N.I. SIT.

,

IS*

1Date ~. ir iatu e 4/h4 _EST
'

,

/ 'W
Bis |

019 RD g p,, P.O. Number

| = 1

)

A subsidiary of
Thermo instrument
Systems Inc.
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CERTIFICATION OF CALIBRATION;
.

k

1. ,

Instrument GJ/sn Md./ /7 mo , / g ne,r

i, Serial Number 9 / 5-r/ /

Type of Source G J - /19 f o Fa 71rc,

'' M f- A % 13 f-
| f/ A. Poss.4 % 2 45 ro a2* -

,

) !i | i,

..: ;. ..
t e

'

, j., Range Calibration Point Reading .

:,.

k
~ 2 r2r/NL %, h Ila radas

..

TO ^)t/HL 1?'N cpts JJ A)//H9.

A TO DO|Ht . 2 h//Hg 2 oo Af|Hi.

'
I ' 2 to st/Ha. yOrwn f(,7x6A~

TO o Dt/NA . 4 h/)tA 'l O o "t|MA
6

[QO sil/N/ ) ftf/H4 ) o o of,hjL

'S~oo Ast/NL PO K n 3 3 o A)&p.'
<

' ' ,i

l':. (
' :.3 cy .;.

"' To o o n/| -t 4 h/b//_ 40MJ/|HA
'

- r ,. . p: , ' |ic;*Hr <
. ,, ,

ic o o n/)tt | WNK llOO at/ML \~h. ,i k. '' '
'

i . .

t '. y'e : * ';p - ,

,1
, -

>>.

.

I

'

.' * ;
,.e.

.

. -

i .$.-

! . :
_ 1 :' ... ,

!
- Calibration sources used have calibration traceable to the N.I.S.T. -

4
g

Ilc

4. MDate Signatu e
r ..

bhh( P.O. Amber

I

A subsidiary of
Thermo Instrumentw
Systems inc..



onion.r and Manutoctur.r LuDLUM MEASUREMENTS, INC.
*I

LM 8*'"'Mn7'dd CER)lFICATE OF CAUBRATlON 501 OAK STREET FAX NO. 915-235-4672

POsi OFFICE BOX 810 PH. 915-235-547 in
SWEETWATER. TEXA 79556.U.5 A

''U$iOMER RU$T FEDERAL SERVICES ORDER NO. 207766 |
|

J. Ludlum Mecsurements. Inc. Model 19 Serid No. X420b

Mfg. Model Serld No.

Cd. Dole 08/23/94 Cd Due Date 02/23/95 Col. Intervol 6 Months Meterface 202 016

Check mark Nopples to applcoble Instr. and/or detector IAW mfg. spec. T. 75 'F RH 45. % All 704 '3 mm Hg

O NewInstrument instrument Received O witnin Toter. + lo% O 10-20 % 6t of foi. O Requiring Repolf

E, Mechonfed ck. E Meter Zeroed O Bockaroundsubiract 0 input sens.unearity
F/3 Resp. ck E Reselek. [, Window Operation

E[Audock.[ O Aiorm seiring ck. E Bott.ck. (Min.voitj 2.2 vDC
Threshold

Instrument Volt Set W/ V fnput Sens. 90 mV Det. Oper. V of mV Did Ratio = mV

O HV Readoul(2 points) Ref./ inst, / V Ref/ Inst. / V

COMMENTS:

|
,

'
.

|

|

c mma c. aran cu w.m pwimi w e .me exw im M 49 n e tie bt of mte fees aux

REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE /MULTIPUER CAL POINT "AS FOUND READING" METER READING * '

5000 4000 UR/hr 39eo 4000 j

5000 1000 UR/hr 900 Inso

500 400 UR/hr = TISD0 cm t"fo yoo ,

500 100 UR/hr T lo f~ f
1

250 200 uR/hr = ss7 to c m Wo too

250 _ _ _ 100 UR/hr 150 lo f

50 miso com JO W
'o

$0 117o com fa
_ _ , , ,

20W25 M70 com
25 9%.eom wb f _

50. 25 Range (s) Calibroted Eleetronically
'Uncericinly within t 10% C.F. witNn 2 20%

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL POINT RECEIVED METER READING * CAL POIN1 RECEIVED METER READING *

Digild tog

Rsodout Sede

z. .

t
t- u c.,*, i,, i ~ . . - no. - comoi.o io. ~, %. or.ooi. io ~ , a . o, sio,,o.. ,o 1.c_. . .n. como- ece. epny.icoe e.,u. . no.. d n o.,iv.o in.ro. ,ono evp. or controiion i.cnraav.6s CoEbrolion Llcenso No. LO-1963in
ces mi-nononai siano o oreantionon m n. %. n n a.,v.o tom oce e voiv.

state of T1h. coabroibn sysi.m conforms io ih. e.gvh--_cas or MIL 4TD 45442A ond AHLI N3211tra.

R'l:tence instruments and/or Sources:
Cs 137 Gommo3/N Oii62 O cii2 MM565 0 sios O ttoos O 187, O Neutron Am.24i se s/N r.ao4

O Alphc 3/N O Beto s/N O Other

' m 500 $/N 63893 h Osci#oscope $/N 0717442 h Multimeter $/N 57770262
,

3 ~ 2 3- 9 VN h fh DateCdibrated By:
~

Raviewed By: -( Octeu.

/ /'

8 OdM C12A 02/04/T4



METROSONICS

CALIBRATION REPORT

Model Number Instrument Serial Number

UE?)?~ n.4ect
b5".54 o /19S-

/W/ AJ/ 70/2.,

This certifies that the above named instrument conforms to the specifications indicated
in Metrosonics, Inc. publishad specifications at the date of purchase.

CaFhration has been accomplished on the above-named instrument by comparison with
standards maintained at Metrosonics, Inc. laboratory in Rochester, New York. The
accuracy and stability of all standards maintained by Metrosonics, Inc. are traceable to
national standards maintained by the National Institute of Standards and Technology. .

I

Date Calibrated: 71/-9s_ |

Recalibration Due Date: /-//, ff |
I
|

Certified By:

flh].5.,$wo
,

~

~ ~ Cu'stomer Service Technician

s

METROSONICP INC. . P.O. BOX 23075 . ROCH ~ STER, N.Y.14692 . TEL (716) 334 7300
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i

1

METROSONICS

1

CALIBRATION REPORT ;

Model Number Instiument Serial Number

## L|73. ]j, o //$ l j

A! owi raa j

l

|

This certifies that the above named instrument conforms to the specifications indicated !

In Metrosonics, Inc. published specifications at the date of purchas,e.

Calibration has been accomplished on the above-named instrument by comparison with
standards maintained at Metrosonics, Inc. laboratory in Rochester, New Yoik. The )
accuracy and stability of all standards maintained by Metrosonics, Inc. are traceable to
national standards maintained by the National Iristitute of Standards and Technology.

'
|

|
'

Date Calibrated: f-//- 9 &

|

iRecalibration Due Date: [-//- y ( -

1

1

1

Certified By:

//]Y//u,% $a<~
' Ustom6r Service Technician

""
C

.

.

METROSONICS, INC. . P.O. BOX 23075 . ROCHESTER, N.Y.14692 . TEL (716) 334 7300

,
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j The following equipment was calibrated with
( J 4th instrumentation whose accuracies are traceable ~ [5a [1[;
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Q ,' Ebeziinelastrument Coxpotation ~ *

* 3..

|
'

CERTIFICATION OF CALIBRATION

bra 44 An Al,v tr-/A /ooInstrutnent.

Serial ltrnber 3 c1 a 6// 22=/t/13M/2 a]

Type of Source M /'- 2 #/,,y /2 L

g,, p g 7 3 /J 3,O/d Y9
0/SG DR

F/A aina s 243ron
'

.

Range + Calibration Point Reading

X| l/000t Lt oO cDAa

x| 103cen I oo est

XlO l/ttys LiEcDh-

j < r

yIo | EtDh I r.&>

* < - v
,

xI03 Lfo[typ (f Q[yy1

i xi00 r nun lotun

I >ri o o o

:
_ 40cW ll O O f.rjn

r/ooO | 00 Cc//) /oO /yd

x| 21 0 cm b ,R / t ) cD h

r/o 3,Ykm oe &
J

_ /. fr'/ ethc

A X/3O Ci(fOOcfDW 2 5' '1 Y) cf,s*1

X/ OOb d tE~ O o O %9/t1W /S~9,310 CD&1,

Calibration sources used have calibration traceable to the N.I.S.T.

JUL i 1994 jg ,gf p g [3aDate gqn , t,,

( P.O. Nurnber l! ~ '

||
A subsidiary of
Thermo instrument
Systern> Inc.
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CERTIFICATION OF CALIBRATION

Instrunent_6Imo Aa4f rr/4 /coy

Serial Number _6 5'/1E/l3 Pr/B/f?$//2P7

Type of Source M /- Q % / 2 6,

fu Q39 Syfy 9123, 982 %
Slag f.2%

Fim Pw na % 2 43 ro 22

Range '+ Calibratiori Point Reading

X/ 4 co ya 400yh
KI l o c yn t o o va

XlO 4 KY H Xyt'1

I Ly ) y c,$1y1o

H ot.f 4 o Cc/hKt oo

XI00 10 Lc9h /o XLeh

k(000 (/ 00 E *1 40 0 Kc.ph

Xi 00 0 / 03 LL 4*1 lo O LWt

r/ 27gmcad 2 / o opri

y/0 3, sf % ep(gy) [[(7% cph
# W i *

qqLoacen(XE D R O'l 3 cah
Kl00

riooo are coo yacS /4 9,4L o y h
.

Calibration sources used have calibration traceable to the N.I.S.T. . , .y

Elc -

Date I IS94 Signature 7-
US

P.O. Number ! '
'

|'
A subsidiary of
Thermo Instrument
Systemd Inc.
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CERTIFICATION OF CALIBRATION l
;

Instrument b!/ ~

Serial tu ber d2/ //0/0 j

j Type of Source M/-2 5/s / 74/ j

(Lub<d' doro4 5( J{foo74
I4-330 //- / 4 po .f

Range Calibration Point Reading

#l-lost Io Cfm 10 6t "
l-t o K I00 t/m 100 c/m

i 'l0 K lK C/ . /g c/m

| -to N j o ;{ CPn jn x (' ,em

Calibration sources used have calibration tra eable to the N. .S.T.
EIS
st

JUL 11_1994 sDate Signature

e.O. Nomeer. Mo/ % a 9h,

I'
A subsidiary of
Thermo Instrument
Systems In
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:
!!, CERTIFICATION OF CALIBRATION,

,

'

:
2 Instrument ALPHA-5A
,

Serial Number 621/11010
,

.

Type of Source MP-2 S/N 400
FLUKE 8010A G/N 52550244

,

*

i
*

d

Range Calibrition Point Reading

1-10k CPM 10 CPP 10 CPM

I 1-10k CPM 100 CPM 100 CPM

1-10k CPM ik CPM ik CPM

1-10k CPM 10k CPM 10k CPM
,

'

(

i

!

i

;

4

:
'

i
4

'8.

|

Calibration sources used have calibration trace e the N.I.S. 2gg
,

! DEC 211R Signature /JAA.A.1 I/ 4
Date . .-

,s - v

! OP.O. Number

! 4

Q- | -1

(<

1'
4

i
' A subsidiary of

Thermo Instrument
Systems Inc :

',

. , - - , -



!

... .1 i-
. -

,,

-
|

- i
' '

, .

4
:

u 'f:1
-e , :. . . >: . , 's

#. ( '{.. 'n j' 'i e ,
*' '', :r % *p ,.+ :, +r .

4 ;' ;, - |} it , 2 ,3-

,

.

* *

h. : . ' ' .
-

..c

r, ; . .
.i

, , ,
.. .;

.t
'

ALPHA-5 / RAP-1 DATA SHEETg. ,
,.

e
'

t

;, . , . ,.

M . ,,t r I :f. Record Data .L ,, #

t - . .

. N' 'p ..4 Q'..' , " *W " ALPHA-5.S/N 621/11010 .N;AtmosphericPressure(P) 3 0_.,_2 6 in. HG.
'

-
,

' d,i: ',Pj d ' RAP-1 S/N_192 / 1415 Ndj i - -J'f .' i
- c;7

, 4 .. i.
'.

S/N 7476
. ,

AHL - 5 :. q>' 4,' , , .. 4 .;.; :,.. 'j i /
ir, ,v c.

y;;. ' Mass Flowmeter Model
4 ,

,

j](' y pt,1 r p g. ipp*; .
.

.

!
,,

. . L..Date'of Calibration 5/19/94n.' n ,!4? N;
,i .

?,k [ ','''-1
1' 2 3 4 5

i '

} #M ' ,,; Indica t ed Mass ' Corection - Corrected Ratio 4'

, $, ~ . ,
,y,{.[(Flow

' ~ Factor from Flow (1pm) 2| Flow. ...
, f. 3'd ;' ' ' ; 1pm), (scfm) II Below r,: From III Below

i
.Qg, ' .fI4 .3 $ : i

.

ji- . .

.3 .p ; s.
-

: ;,
. , . ,

,

j(' ?Q 4' , 30
'

_

; 1.00 ,,J . 01 1.07 1.07
,

.w ,, - ..,. ..

857 50 1.55 1.01 ,
,

8 1.78 1.15
$t-

c.,t
_

2.50 1.1970 2.10 1.01, .,

.

., v. .i . _

tk :
. .

U :...

. 9.; .II. . Calculate Correction Factor (cf) and record in column 4.J *
.s. . ..

$ .j ,6 . | g* , . .
,

' ,, 'a' , ) { .
g 'B ,,Wn- w -) ,,.! . . ' - ; CF = V P i' 's 't*ii f'N .i' fi'j ' ,;[ ' ' . --| 29.92' ' ,- i

M; '.' . . . ,>,4 0 r . . .

4 , ' ?.", .i
1. .C., . .,

, = %, i , ,, ; A.,' . v < t. a. a ,

-
,, ,

. a. . ; s
,;

Calulate Corrected Flow and record'in, column 5. ;3 .

V;[r" . . III . . -
. ,

f,[,f7,lk i " j,''lpn = Indicated Flow 1.'x CorreM ion'fa_gtor 3,
.

? . ;.' ' '
' ' ,p;. 9., ; j .1 4 i,.'g.6 .,

' ' i ' '. ,'' ' "

. f. ,p ' ' di e,,

'
- /' 28.32'.. W.g t ;a /; ., v . ,

* - '

, n1 . i
.

I

., , . <.; e g 'a- t w ,. ..a . i,c . .%. . .

*'Q. '

,

' bf,8 2 ; . , $.. r' - .

.s. E r ,:. '. 'e *ti' * i ,., .., ,

|t. *
y s. ' . 4

, [! 'p . l' - Tg -
. h. ' '..

r ,,L, 4. 1,

'..,..b+, . .-

.' * '.o . , ,

ca l , . l , i t "; . ,' ' .8. ' ''. *1 go.. .c.,- i t . ,, , ,.
4 f-

.L,
, te,. ; ' |, . .

;' t. ! ,% ' . . a
.

y" - ,- ^ EIS,q' > . ,., ., ggo, ,

,.

4
.

Test, rf rued By n . V. Dates
,'. . .yI . 'iJ sc. . + .'. U . g,..* ,. .,.,. 7 ,,, ,

',i. ; t,"' j'; W .'";..'g. # ,y . . . ) .,r|,- ? : .. . y %* 4.il %,:. ,+g.Ff,,'j ~,,3 4
.. . ,

. ,d ! . (R[ , ,

g ..i ,a 6 * Pd'.g > i ' a
,

'a
. ' . * .I** h .a i+, t,

.t . , v,o.

~

DEC 2 l'.[9W !- f
~

..K .
*

..
S8 ..

|y 4.' Quality {# Control By l[]
' "

$ $
' , Dates

4 . C .,: ;y, 0., * , ., '.h;'.#'M, ' ' . ' .

*

v* ' ~ '

...'.''*'',.y''*''' -
'n i .T '

-

. *r ,- >

. ?'
- ~. 3. . .

4 . .. 'a's.

Qg, . s -3 0.$o Sonaa. L| '.
. ,.,

, . m 3. . - . . .,-

g f : | '' ' '
..

,

,
.

I ', .
.c. . s . , . s. w .

. ., .

i,.

' A subsidiary of
,Thermo Instrument ' . . , * . ,' , '. .g ., y.

';<s.a 9'
,

'

. . . .

< Systems' Inc; '= -
> -

:..e ,
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. . . .

.

't

~

!

|'

1

RAS-1 DATA SHEET

i
!

,

I. Record Data

RAS-1 S/N 791 / 812 ' Atmospheric Pressure (P)._ 29.73 in . HQ,,,

Mass Flowmeter Model AHL-5 S/N 7476

Date of Calibration 5/19/94.

1 2 3 4 5 6

Indicated Vacuum Mass Corection Corrected Ratio 5*

Flow Guage Flow Factor from Flow (lpm) 3

(lpm) (in.HG) (scfm) II Below From,III Below

30 2.50 .95 .95 1.01 1.06
;

f 50 3.50 1.50 .94 __1.66 1.11'

70 5.00 2.10 .91 2.25 1.07

II. Calculate Correction Factor (cf) and record in column 4.
CF = V P - Vaguum Guace

29.92

,

III. Calulate Corrected Flow and record in column 5.

1pm = Indicated Flow 1. x Correction factor 4.-

28.32'

i

i |C
liAY 191995

Test Performed By -

r .ga Date:

Quality Control By
- -

Dates MAY 19 too.nI ; -~

f.0.O '7 304117
'

i

a

.

,

t
4

A subsidiary of
i Thermo Instrument*

Systerns Inc -
-

i



. _ . _ . . . . _ . . . . . . _ ._ _ _ _

A7/25r1995 15116 FROM EBEELgur usta, ::se. - :=;s9;; s.0;
.. M

.. .

i
.

~

.

_

. . .. .
*

,

-
.

.

i;

|;|'

RAS-1 DATA SHEET i
*

1

I

I. Record Data
;

RAS-1 S/W_.791/016 Atmospheric Pressure (P) .29.60 in. HG. I
t

Mass Flowmatar Model AHL-5 _ _ S/N 7476
9

Date of Calibration 5/19/94

f 1 2 3 4 5 6 |
Indicated vacuum Mass Cerecticn Corrected Ratio __5 j

i Flew Guage Flow Pacter from Flow (lpm) 3

!'(lpm) (in.HG) (scfm) II Below From III Below
'

;
|

30 4.25 1.L .92 .97 .97

50 6.50 1.55 .88 1.55 1.00

70 7.40 2.00 .86 2.13 1.07
,

f

; II. Calculate Correction Facterscf) and record in column 4.

CF = V P - Vacuue Gua i
29.92

III. Calulate Corrected Flow and record in colu=n 5.

) 1pm = Indi_c3ted Flow 1. x Correction factor 4.
28.32

'

E:s'

Y sr FEB 21 1995o' ^ E
Test Perfomed Byh r. . . <dU \ Date

. Quality Control By
_

fY lDates

P. D b 730ain -

|
.

. ..

i
i

;f .. a

ij. [l' ' -
''

b[-"z

, .g -. .
'

A suM vu..bsidiary at '' .-.

- ra.+mmen t4 "

-t



- -- . -. -

t

.

J

RAS-1 DATA SHEET
.

4

I. Record Data i

-

RAS 1 S/N 0686 / 01229 Atmospheric Pressure (P) 30.19 in. HG.

I

: Mass Flowmeter Model AHL 5 S/N 7476 .

Date of Calibration 5/19/94
-

<

1 2 3 4 5 6

Indicat_d Vacuum Mass Corection Corrected Ra ti o_5__
Flow Guage Flow Factor from Flow (1pm) 3

; (lpm) (in.HG) (scfm) II Below From III Below
'

|

30 2.00 1.02 .97 _LO3 1.01

1
50 5.50 1.48 _ . 91 1.61 1.09 '

4

: 70 . 8.50 1.92 _ .85 2.10 1.09 |

: t ,

j i

II. Calculate Correction Factor (cf) and record in column 4.
,

CF = ( P Vacuum Guaae
29.92

:
i

.

III. Cuiulate Corrected Flow and ret.ord in column 5.
. ,.

lpm = Indicated Flow 1. x Correction factor 4.
'

28.32'

EIS

5
; Test Performed By Date: 6 16-95

Quality Control By tL b'

Date: 6-16-95
6 W

Purchase Order # 7302117

t,

A subsidiary of
Thermo Instrument |
Systems b c. -

,,

, ,



, , _ _
_ _ . . ___ _ _ ____ _ _

i
,

i

RAS-1 DATA SHEET |

1

l*

|

I. Record Data

RAS-1 S/N 1293 / 02271 + Atmospheric Pressure (P) 29.83 in. HG.

Mass Flowmeter Model AHL-5 S/N 7476

Date of Calibration 5/19/94

1 2 3 5 6'

Indicated Vacuum Mass Jorection Corrected Ratio 5

Plow Guage Flow Factor from Flow (1pm) 3

(lpm) (in.HG) (scfm) II Below From III Below

30 4.00 0.95 .93 .99 1.04

50 6.00 1.45 .89 1.57 1.08

70 8.25 1.95 .85 2.10 1.08

II. -Calculate Cerrection Factor (cf) and record in column 4.

CF = V P - Vacuum Guace
29.92 |

|
III. Calulate Corrected Flow and record in column 5. j

1pm = Indicated Flow 1. x Correction factor 4.
28.32

Test Performed By / .

,g |g' APR 2 61995,

Date

APR 2 61995Quality Control By.
- - /E- M ln Date:

P.o.4 93aati?

:

A subsidiary of
Thermo instrument
Systems Inc.

9



.. - .. -.

.

.

RAS-1 DATA SHEET,

I. Recor_d_Qata

RAS.1 S/N 0389/11216 Atmospheric Pressure (P) 29.98 in. HG.
_

;

Mass Flowmeter Model AHL-5 S/N 7476
,

Date of Calibration 6/27/95
i '
4

1 2 3 4 5 6
.

Indicated Vacuum Mass Corection Corrected Ratio 5
! Flow Guage Flow Factor from Flow (lpm) 3
,

| (1pm) (in.HG) (scfm) II Below From III Below

.

30 2.00 1.00 0.97 1.03 1.03
l
'

i 50 4.00 1.55 0.93 1.64 1.06
i

70 6.80 2.05 0.88 2.18 1.06

1

II. Calculate Correction Factor (cf) and record in column 4. i.

!
|

CF = ( P - VacuuDLGua99_ l
j

29.92

)
i

III. Calulate Corrected Flow and r? cord in column 5.
,

) 1pm = Indicated Flor! 1. x Correction factor 4.
28.32

.

l

EIS

J Q TEST
,

Test Performed By Ln TU /T m. Date: 8-2-95

Quality Control By b_ Date: 8-2-95;

U
Purchase Order # 7302117

.

A subs >citary of

Thermo instrument
Systems Inc.

.
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t

. m I
4 ),

-
.

- ,' :.
,

. .; .

i
l )

1

lCERTIFICATION OF CALIBRATION

Instrument RM-20-1 / FF-210ct>

*

i Serial fAunber 2063/00700 / 15457

Type of Source W-2 S/N 174 _

'
,

FLLKE 8010A S/N 2693076
Cs-137 10nC1 S/N 733

*

|
1 ,

i

|

f Range Calibration Peint Reading
i

X1 400 CFM 400 CPM

i X1 100 CPM 100 CPM |

i X10 4k CPM 4k CPM |
|

1 .,

X10 ik CPM ik CPM*
,

.
i

X100 40k CPM 40k CPM j

i y
| '/.

X100 10k CPM 10k CPM
.i,.

;;- .

) X1k 4GOk CPM 400k CPM
,

!
,.

X1k 100k CPM 100k CPM
,

.

X100 10 nR/hr 37k CPM
3

,

;

Calibration sources used have calibration traceable to the N. I.S.T.
EIS

; / TEST[&4

NOV 111994 Signature . _ , s
oate w

7bObb ".O|P.O. ftunber'
,

i |

1
A subsidiary of '

Thermo Ins *rument,

Systems Inc'.
1



.. ..

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

_ , _ . ,
,

,
1

||I%E iB5 |P:3 TiiTW! => . 2 ry;mit :P 2
!!

_

.
. I

i'

!
I

i '

i
t

| CERTIFICATION OF CALIDRATiON
I.

Instrument FM-20-1 / W-2100L

%cial ,% .cer ~ :4'* /O*'70G / ' 50'37
|

1 -*f. ,

Ecu ta '.P-7 9/Nt T- et ,1

| , ., N , n. c., a,,

. . . . , . u .> 1,.s ,. ~ . . .>: .. r-, e
.

Cs-137 1Cc.Ci 5/N 7Z 1

(

Range Calibration Point Reading

0C0 CPM M0 CPM
iXL |

100 CPM ___

|100 CPMXt
!

i.;!L CFM
f. 's 7' |

Xia J

'

t
iw CFMB CPMX10

40k CPM
X10C 40k CP2

10k CPM10k CPM |X100

400k CPMAOOk CPM JX1k
l

100k CPM 1004 CPM
Xik

'
,

I

37k CPM ,jI 10 mR/hr
f

X100
; ,

, ,

,I6

|

\

traceable to the N. I .S.T. ,j
Celibration sources used have calibration sts y' 4

TEST
5

NOV 111994 signature -.
oete , -

t

Y C i

!.I h -RU9.O . k:mb="_ bD)_$_h_h >
.



. - . _ -. . . .. . -, .- . _ . .._. . - . . -- . .-
___

4

|| 9
'

|| |,

1

i

CERTIFICATION OF CALIBRATION
i

<

l

Instrument RM-20-1 / HP-260
,

Serial Number 1892 / 11107 / 11272
'

Type of Source MP-2 S/N 126
FLUKE 8010A S/N 2435022

;

Cs-137 10 mci S/N 733!
,

;
,

i

,

; Range Calibration Point Reading

X1 400 'PM 400 CPM *

X1 100 CPM 100 CPM

X10 4k CPM 4k CPM

X10 1k CPM ik CPM

X100 40k CPM 40k CPM

X100 10k CPM 10k CPM

X1k 400k CPM 400k CPM

X1h 100k CPM 100k CPM

X100 10 mR/tr 36k CPM

Calibration sources used have calibration traceable to the N. .T.

Elc.

FEB 2 1995 @ gA& a
Date Signature

!P.O. Number

$
;

I

|'
A subsidiary of
Thermo Instrunnent
Systems Inc

,



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

. . - - .

1

I

* '

li

CERTIFICATION OF CALIBRATION"

,

r l
1-

RM -So - / /#r .2/or*

Instrument

I serial mmber Jo 7/ !709 //O'/
'

I (
Type of source MF ? 5/4- 739i

Cs - / 3 7 /0 n d: ~T|A 733,

f*t.v KE 80toA s/A 57 WI9
,

j

Range Calibration Point Reading<

i

Xl 4'0 0 c/M 4'0 0 C/M
;

'

X\ loo C/M /00 d/M
1

' Xto '/d C/M N'd C/m i,

v |

XIo /d &M /K 6'M
''

'

4

: Y too 4'o L um VoK C/nt
Y\oo lo K- C/m MK C/M

;

M l k' _.. 400K O'm 46'a4 d/'M

Xlk' /00 K WM /06[ (VN1:
,

|

| $00 /C) tr?Y r N [ 05
i (
4

l f
Calibration sources used have calibration tra ble to the N.I.S.T.

,. . EIS
,

resr11AY 2 41994 Oh a
j' Date sianatu e n

P.O. Number b
(
(- ,

--
.

'

A subsidiary of
Thermo Instrument *

s

Systems Inc.
t

.|



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

- - - . . . - .

4

i

'
'

.

, ,; ,

P;

|# CERTIFICATION OF CALIBRATION

Instrument RM-20-1 / HP-260 |'

Serial Number 2071 / 709 / 634 .

' Type of Source MP-2 S/N 126
FLUKE 8010A S/N 2435022r.

.,

Cs-137.10 mci S/N 733
. ,

i

- ,

d

Range Calibration Point Reading
,

X1 400 CPM 400 CPM
.

X1 100 CPM 100 CPM

X10 4k CPM 4k CPM

) X10 1k CPM ik CPM

i

! X100 40k CPM 40k CPM*

X100 10k CPM 10k CPM

i X1k 400k CPM 400k CPM
i

X1k 100k CPM 100k CPM

|
'

;
-

.

X100 10 mR/hr 34k CPM
|
|

i. .

$

j Calibration sources used have calibration traceable to the N.I T.
,

i E1C
, ,

DEC 211994 mi -

,y] . Date Signature .

_
' *>

/ . 'l . ' , . |r' 'i|* ,p s- - ..; ... .,a,- ;,
4

b!kI P.O. Number * t.

.

'l. .*i -| .l ',. -
,

3 ,.

-
.

1 gi
,

. .

A subsidiary of,
'

- Thermo Instrument
Systems Inc.

. ,



.- . . - . . .

_

.

CERTIFICATION OF CALIBRATION
,

Instrument RM 20-1 / HP-260
1

Serial Number _1820 / 05735 / 01429 )

Type of Source.E21S/N 174
'.

FLUKE 8010A S/N 2650076
Cs 137 10 mci S/N 733

,

!
|'

,

|'

!
Range Calibration Point Reading

X1 40grpH 400 CPM

X1 100 CPh 100 CPM

X10 4k CPM __
4k CPM'

X10 1k CPM ik CPM

X100 40k CPM I 40k CPM

X100 10k CPM 10k CPM

X1k 400k CPM 400k CPM

X1k 100k CPM 100k CPM

.

X100 10 mR/Hr 39k CPM

i
,

Calibration sources used have calibration traceable to N.I.S.T.

-

Date 7 18 95 Signature e

P.O. Number 7302117
I

A subsidiary of'

Thermo Instrument *

Systeme 'nc.



,. . _ _ _

Eberline Instrument Corper [

| CERTIFICATION OF CALIBRATION

i

: Instrument RM 20 1 / HP 260

Serial Number 2065 / 707 / 2210

Type of Source MP 2 S/N 126
_ _ _

FLUKE 8010A S/N 2435022i

Cs 137 10 mci S/N 733
'

.

.

.

Range Calibration Point Reading

X1 4n0 CPM 400 CPM

X1 100 CPM 100 CPM

'

X10 4k CPM 4k CPM

X10 1k CPM ik CPM

''

40k CPM |X100 40k CPM '

!'

X100 10k CPM 10k CPM
,

1# '

X1k 400k CPM 400k CPM

I X1k 100k CPM _
100k CPM ,

3

X100 10 mR/Hr 34k CPM ]
i

4

1
l

Calibration sources used have calibration traceable to the N.I.S.T.
;

0 /j Date 6-22-95 Signature

g3*1;

i P.O. Number 7302117
1,

A subsidiary of i
'

Thermo instrument |
'

Systems Tnc.
f



_ . _ . _ _ _ _ _ _ .

,,

.

I
CERTIFICATION OF CALIBRATION .

|

4

Instrument RM-20-1 / HP-260
4

Seria1 Number 1154 / 11014 / 11110
|

Type of Source MP 2 S/N 174
FLUKE 8010A S/N 2650076 |

Cs 137 10 mci S/N 733 |'

.

Range Calibration Point Reading

X1 400 CPM 400 CPM

X1 100 CPM 100 CPM

X10 4k CPM 4k CPM

X10 1k CPM ik CPM
,

'

X100 40k CPM 40k CPM

X100 10k CPM 10k CPM'

X1k 400k CPM 400k CPM

X1k _ 100k CPM 100k CPM

*
1

X100 10 mR/Hr 34k CPM

.

N'''
3

'

Calibration sources used have calibration traceable to N.I.S.T.
'

,

EIS
TE$f7

2- S
Date 7 18-95 Signature ,

E15,

g p. b
L

P.O. Number 7302117 3

A subsidiary of'

Thermo Instrument
' ' Systen. Inc.

I



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

!

ne Institime
,

.

CERTIFICATION OF CALIBRATION-

<

Instrument RM-15 / HP-260
a

I Serial Number 183 / 11268 / 15593
; Type of Source MP-2 S]_N 126

FLUKE 8010A S/N 2435022 ,

Cs-137 10 mci S/N 733,

,

4

Range Calibration Point Reading*

I
X1 40Q_CoM 400 CPM

4

X1 100 CPM _
100 CPM'

X10 4k CPM 4k CPM

! X10 1k CPM ik CPM

X100 40k CPM 40k CPM

X100 10k CPM 10k CPM

X1k 400k CPM 400k CPM

X1k 100k CPM 100k CPM

I
4

_ _._

d

X10( 10 mR hr 38,000 CPM
a

,

i

i
i
.

Calibration sources used have calibration traceable to the N.I.S.T.

MAY 191995 g g M [ q)
31,,,,,,,Date W

!P.O. Number
4

!

bd
w'|'; -

A subsidiary of
p Thermo Instrument

Systems Inc*

t

b



CERTIFICATE OF CALIBRATION

CALIBRATION SOURCE ID #: 0993NIGF.RSS01

Reference Date & Time: September 1.1993 1200EST

Source Description: Mvlar covered 47 mm Filter oacer - activity destributed over the filter oacer.

RADIO- IIALFLIFE ACTIVITY TOTAL PRINCIPAL
NUCLLIDE (Days) LEVEL * UNCERTAINTY EMISSION

* (nC1/gm) ( % INTENSITY)

Am-241 433 y 3.03 10 % 59.9 (35.9) j

Cd-109 1.26C 104.67 3.07 % 88.0341 (3.6)

Co-57 271.77 3.56 3.08 % 122.0612 (85.5)
136.4730 (10.69)

Te.123m i19.7 2.65 3.09 %
,

158.989 (84.4)

Cr-51 27.704 15.96 3.05 % 320.084 (9.83)

t Sn-ll3 115.09 11.54 3.06 % 391.690 (64)

St-85 64.84 8.81 3.04 % 513.996 (99.27)

Cs-137 30.0 17.54 3.07 % 661.660 (85.21)

Y-88 106.61 19.99 3.05 % 898.065 (92.7)
1836.077 (99.35)

C0-60 5.271 17.92 3.10 % 1173.237 (99.90)
1332.501 (99.98)

^'
.

* Certificate revised on September 20,1993

Method of Verification: Activity of the source was verified using Gamma Spectrometry.

Method of Calibration: This source was prepared using standard soution traceable to National Institute
of Standards and Technology. The solution was gravimetrically transferred to the 47 mm glass fiber filter
paper, dried and scaled between mylar film. The source was calibrated using a high purity Germanium
detector. The energy vs. efficiency curve of the detector was established using NIST traceable standard
solution and verified through ongoing latercomparison crosscheck program with USEnvironmental
Protection Agency and Nationallastitute of Standards and Technology,

i-10'S3
Radiochemistry Laboratory Date:

.

Atlan-Tech, Inc. 1345 IIembree Road, Roswell, G A 30076 (404) 442-1067 Fax (404) 4424445
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| CERnFICATE OF CALIBRATION k

'

,

! CUSTOM MIXED GAMMA STANDARD |
j SERIAL NUMBER A1609 i

Referersco Date October 1.1993 at 1200 PST I
, .

TOTAL PRINCIPAL+

! RADIONUCUDE ACTIVITY UNCERTAINTY EMISSIONS kev' PHOTONS / |
,

| (HALF. LIFE )' LEVEL ( )
'

(% INTENSITY) SECOND }
!

*
i

|

! Cd.109 294.7 nCl 3.32 L 88.0341 (3.6) 405.8 |
! (1.2665 year:) I

,
,

122.0012 (85.5) 674.8 !| Co 57 'i 21.33 nCI 3.26% '

! (271.77 days); " 136.4730 (10.69) 84.4 |

f| Te-123m 14 59 nCl 3.31% 158.989 (84.0) 453.6

[ (119.7 dayst
]

'
'

Cr 51 379.2 nCI 3.23% 320 084 (9.83) 1379.0 !

(27.704 days) , . .
<

, .

Sn 113 * ' , * 53.70 nCl 3.27% 391.690 (64.0) 1271.6".

| (115.09 days)
{

. . - - '

I Sr45 74.59 nCI 3.22% 513.996 (99.27) 2739.8 j
(64.84 days) 1

Cs.137 :. 39.72 nCI 3.34 % 661.660 (85.21) 1252.1
,

(30.0 years) j
Y-88 117.3 nCl 3.24% 898.065 (92.7) 4023.6

i (106.61 days) 1836.077 (99.35) 4314.5

f |Co40 53.36 nCl 3.34 % 1173.237 (99.90) 1972.4
(5J271 years) 1332.501 (99.9824) 1974.0 '

|
SOURCE DESCRIPTION1

|
3 The activity is un6formly distributed in 500 ml of an epoxy matrix with a density of 1.5 g/cc and cast in a customer supplied Marinelli
| beaker.

I

| METHOD OF CAUBRATION
I
| Mixed nuclide solutions are prepared by dispensing gravimetric aliquots 0 Individual, or mixtures of calibrated nuclide solutions into a8

| master batch. Aliquote of the master batch were then gravimetrically transferred to the soil equivalent matrix, uniformly mixed then
j transferred to the Marinelli beaker.

The nucilde solutions were calibrated using a high purity Germanium detector energy vs. efficiency curve established and verified through j
j ongoing interoomparisons with the National instttute of Standards and Technology. ,This standard is indirectly (implicitly) traceable to
j 'the NationalInstitute of Standards and Technology.

North American Scientific, Inc. actively participates in the Radioactivity Measurements Assurance Prograrn conducted by the National
' Institute of Standards and Tectr> ology in cooperation with the U.S. Council for Energy Awareness. i

4, F "

x : o /p g'-
> (, ,. ' .

' + , 9 . m . , .,.

1 , Calltistion Laboratory Date -
. REFERENCES

! t*
| (1) ' Table of Radioactive footooes. 7th e<Jition,1986.
;

. LEAK TEST CERTIFICATION ON REVERSE.
,

North American Scientific,Inc. 7435 Greenbush Ave., North Hollyw0Od, CA 91605 (818)503-9201 Fax (818)5034764

-

m ,



;

r ATLAN-TECH, INC.
'

1345 HEMBREE ROAD, ROSWELL, GA 30076 P.O. BOX 2267-30077-

(404) 4421067, FAX (404) 442-8445

SOURCE CERTIFICATE

Standard Radionuclide Source -

Source No.: 1292-CWM-MBW-01

Reference Date & Time: 10/1/9212:00 EST

Water Equivalent in 500 mL Marinelli Beaker

This standard was prepared using aliquots from two radionuclide standard
sources traceable to the National Institute of Standards and Technology. The
gravimetrically measured aliquots used where 0.4331 grams for the mixed gamma
standard and 0.0417 grams for the Americium standard. The following table is a
summary of the pertinent information for each isotope contained in this source.

!

Isotope Half-Life Standard Source Mass of Source Activity Total

(days) Activity Standard (uCi) Uncertainty,

(uCi/gm) Used (gnms) % |

Cd 109 4M.00 7.899e-01 0.4331 3.421e-01 4.9

Co-57 270.'" 1.9.37c-u2 U.4331 8.388e-03 4.:

Ce-139 137.6< i.088e4)2 0.4331 1.771e-02 4.3 1

- )

|iig-203 46.60 4.192e-02 0.4331 1.816e-02 47
_

w113 115.70 5.006e-02 0.4331 2.168e-02 4.4
.

i*'

Cs-137 11019.59 3.52Se-02 0.4331 1.528e-02 4.9
i

Co-60 1925.23 5.112e-02 0.4331 2.214e-02 45 j

Y-88 106.60 1.043e-01 0.4331 4.517e-02 4.6
|

Am-241 157753 1.200e+00 0.0417 5.040e-02 0.85 |
. |

Reviewed by:

RW| f-, -

Obrien
aboratory Services Group Manager

I

f

%_


