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LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

SWEETWATER, TEXAS 79556, USA
TITUTE FOR PHARMA DISCOVERY _ ORDERNO.____ 20190662371798
’lli‘.E‘.M_e_asuremnts*Inc. Model 3 Serial No. | 83 923
/M Measurements, Inc. - Model 44-9 Serial No. -f E | 5_ ms R
. 20-Dec-11 Cal Due Date 20-Dec-12 Cal. Interval 1 Year _ Meterface 202608
Check mark “¥7applies to applicable instr. and/or detector AW mfg. spec. T. 72_°F RH 28 % A 797.8 mm Hg
[J Newlnstrument instrument Received [ Within Toler. +-10% [ ] 10-20% [ ] Outof Tol. [ ] Requiring Repair [] Other-See comments
[/ Mechanical ck. ¥ Meter Zeroed [[] Background Subtract [ Input Sens. Linearity
W F/S Resp. ck [ Reset ck. (] Window Operation A Geotropism
[yf Audio ck. [[] Alarm Setting ck. [yf Batt. ck. (Min. Volt) 2.2 VDC
[ ] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Q'Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. ey
Instrument Volt Set 900 V Input Sens. .zﬁ mV Det. Oper. 900 va 3 ﬁ mV Dial Ratio -
[/ HV Readout (2 points)  Ref/Inst / V Ref/inst. ! v
COMMENTS:
Gamma Calibration. GM detectors positi icular to source for M 44-9 in which the front of faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 100 150 mR/hr 1.5 1.5
X 100 50 mR/hr g_g 0.5
X 10 15 mR/hr FA 1.5
X 10 5 mR/hr B 0.5 %%
X 1 1.5mR/hr = 4930 cpm 1.5
X1 1.0 mR/hr /.0 1.0
X 0.1 493 cpm -] 1.5
X 0.1 1 G cpm 0.5 0.5
*Uncertainty within £ 10% C.F. within £ 20% X 0.1 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING*
Digital Log
Readout Scale

other International Standards Organization membars, or have been derived from accepted values of natural physical constants or have denved ' calibration techreques
The calibration system conforms 10 the requirements of ANSYUNCSL 2540-1-1994 and ANSI N323-1978 - by“st:?gfp':;gcmmm LO-19883

Reference Instruments and/or Sources: | 73410 CJ1131 (J7e1 [Jose [ J2s0 [ Jeosss [ 17
0897 [ | Ra-226 S/N Y982
Cs-137 Gamma SN [ J1162 [/'G112 [Imses [)s105 []T1008( ) Te7e [ |Ess2 [ Ess (J720 ()73« [J1ets gwmm Be S/N T-304
(7] Alpha SIN [] BetaSIN [] Other
(¥ ™ 500 SN 81084 (] Oscilloscope S/N A Multimeter S/N 69101832

Calbrated By: MM Date RO - Dz—c- 1
Reviewed By: M \Ag_ Date 20 M)[

This certificate shail not be reproduced except in full, without the written ——

: approval of Ludium

FORMC22A ot . Measurements, inc. AC inst 8 Passed Dielectric (Hi-Pof) and Coninuity Test
Only Faied:

e b - - —
Ry <oy o

V. S g




b+ ond Manutacturer LUDLUM MEASUREMENTS, INC.
tific or?c's Industrial POST OFFICE BOX 810  PH. 325-235-5494
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A.
\§TTUTE OF PHARMA DISCOVERY e ORDER NO._____ 20192163/372715
Mg. y Megsurements, inc. ___ Model A . SeddiNo. /ISSp03 ——  ————
Mig. n Megsurements, InC. Model . 449 ___ Serial No. &15‘76’&‘5’. o
Cal. Date J  20Jan-12 ___ CalDue Date 20-Jan-13_______ Cal.Interval _ 1 Yeor _ Meterface _202-608
Check mark Nidbplies fo applicable instr. and/or detector IAW mig.spec. T.__ 75 _°F RH 20 % AM___ 6928 mmHg

Instrument Received [{Within Toler. +-10% [ | 10-20%

[/ Meter Zeroed
[ Reset ck.

[71 New Instrument

" Mechanical ck.
Y F/SResp.ck

"1 Out of Tol. ] Requiring Repair

] Background Subfract L
] Window Operation

] Other-See comments

1 Input Sens. Linearity
[ Geofropism

W/ Audio ck. 7] Alarm Setting ck. i Batt. ck. (Min. Volt) ___ 22 VDC
[ Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [_”fColibrated in accordance with LMI SOPT:\:éZ r:g;/d 02/07/97. .
instrument Volt Set  9pp _ V InputSens. __ ¢4/ mV Det. oper._dpp._ V ot 34 mV Dl Rafo___—=——
] HV Readout (2 points)  Ref./Inst. o,V Reffinst___ ————— /A—
COMMENTS:
Gamma Calibration: GMMMW»WW“M“%MNMMMWW.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
%100 . . _1S0mRhC . — .5 LTS Y A—
- x1100 . SOmR/bC R/ Y- S— SR /.2 J—
X110 15 mR/hr__ ) R X - . R %S
X 10 SmR[hL.‘/ . .5 D 7 o M—
X 1.5 mR/hr = 46980 Cpon R I I 20 S
X1 1.0 mR/hr ) 1.0 _ I DY E—
X 0.1 Y68 cpm AR B SS— 1.5
X0.,] 7% S

- /&b com B

0.5

*Uncertainty within £ 10%  C.F. within  20% X 0.1 Range(s) Calibrated Elecironically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

igital Lo
RD'egodout . . ) ) chle

LudumMoowrM:.im.cmwtheabmmmmsbomcmwbyﬂmuxeoue!omNoﬁondlrumneofoandadsondTech

nology. or to the calibration fociiities of

mmsrm&mm.orhovebeendonvedhomocoepfodvcbesofmturdphyicdoonsimtsotmbeenduwodbymeroﬁotypeof calibration techniques

The colitration system conforms 1o the requirements of ANSUNCSL 7540-1-1994 and ANSI N323-1978

L State of Texas Calibration License No. LO-1963
Reference Instruments 03/0' Sources: |_!73410 Cinar Tlzer [lose [1280 [ Jeosas [ 170897 [ Ra-226 /N Y982
Cs137 Gomma /N LIne2 Men2 [CImsss [lsi0s [Imoos [J1a7e [ Jess2 @esst (1720 (1734 (1616 (] Neutron Am-241 Be S/N T-304

] Alpha /N ] BetaS/N

[] Other

M mSooS/N____ 189506  [] Osciloscope S/N___

Caibrated By: _M

Reviewed By: __ RxMsod W\

_ [ Multimeter S/N

This cectificate shall not be reproduced axcep! without
FORM C22A  10/24/2011 Poge . | :‘M' the written approval of Ludium Measurements, Inc.
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e - vsmit1AA MAEASIIREMENTS. INC. q_
} N ,?
Designer and Manufacturer LUDLUM MEASUREMENTS, INC. ;
. m"',mm, POST OFFICE BOX 810  PH. 325-235-5494 i
sl CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672 :
: SWEETWATER, TEXAS 79556, U.SA. i
CUSTOMER  INSTITUTE FOR BIOANALYTICS ORDER NO. 20189779/371291 _ 1
§ Mfg. ~Ludlum Measurements, Inc. Mode! 3 Serial No. ,Liﬁ' _5 l .
;f Mfg. Ludlum Measurements, Inc. Model 44-9 Serial No. P " 5 74'14'
Cal. Date 6-Dec-11 Cal Due Date 6-Dec-12 Cal. Interval 1 Year _ Meterface 202-608
Check mark [vipplies to applicable instr. and/or detector IAW mfg. spec. T. 72 _°F RH 20 % At 706.8 mm Hg
[7] New Instrument Instrument Received rWithin Toler. +-10% (] 10-20% [] Out of Tol. [T Requiring Repair 7] Other-See comments
lwf Mechanical ck. (] Meter Zeroed [] Background Subtract [] Input Sens. Linearity
i F/S Resp. ck [ Resetck. [] Window Operation [/ Geotropism
(VI Audio ck. ] Alarm Setting ck. [/ Batt ck. (Min. Volt) _22VDC
[7] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. rfCalibrated in accordance with LMI SOP 14.3 ':f:sgiﬁwgr iy
Instrument Volt Set 900  V InputSens. 34 mv Det.Oper. 900 V& 34 mv DialRatio =
!
[] HV Readout (2 points) ~ Ref./Inst. / 'V Ref/inst. / Vv
COMMENTS:
i
Gamma Calibration: GM detectors positioned mmar to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 100 150 mR/hr L5 1.5
X 100 50 mR/hr 0.5 0.5
X10 15 mR/hr /. % /5 ‘
X 10 5 mR/hr 0. 0.9
X1 1.5mRhr= 5000 cpm /.5 /.5 {
X1 1.0 mR/hr /.0 1D
X 0.1 500 cpm .5 L5
X 0.1 [ &7 com 05 0.5
':n;r::;yNan;m: i c':sw':;:;?; — X 0.1 Range(s) Calibrated Electronically
INSTRUMENT REFERENCE INSTRUME
NT INSTRUMENT
CAL. POINT RECEIVED METER READING"
Digital . CAL. POINT RECEIVED METER READING*
Readout ' Socgie

——

Ludium Measurements, Inc. certifies that the above instrument has been calibrated by standard o

b , r s raceable to the National Institute ndard i rati

mmamdSumamm.wmmndmmmmvduesdndmlphyﬂulmsuhwdfumam'"MTWM |mm'mw;'?|'b‘~mm!m.d
type of calibration techniques.

The calibration system conforms to the requirements of ANSUNCSL Z540-1-1994 and ANS| N323-1978 % [0 yps of onflormtion tecnle
‘ . =pe ration Li : LO-
::::;QGI:;O ll;:nw%:n; aglor Sources: [ 73410 (11131 [J781  [CJose [J280 [Jecess [ 70897 [ | Ra-2 Conse No. LO-1003
m o
. G112 [Imses [ 15105 [JTio08 () 7e7e (Jess2 [Aesst (1720 (734 [J1ete [ ::u%::ns;:»:::zae SIN T-304
] Apna s 3 emsn -
r
[Z ™ 500 SN 81084 Oscilloscope =
' CHIO
. A [ Multimeter S/N 69101832

CalibrﬂedBy: —MM _
' | | Date é-—( e~
Reviewed By: ?ﬂlhh}; .
. - Date \/D!{_\J

FORM C22A 1012472011 Page . of '
. i 2 | L Agn Inst. || Passed Dielectric (Hi-Pot) and Continuity Test
y D Failed:




