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Calibration Document Manual Table of Contents
Item Certificate Pages in
Date Certificate
I. Radiation Detection Instruments (count rate)
A. Ludlum Model 3
1. Serial Number 62317
a. Detector Model 44-6, Serial -
Number PR054388 (beta—gamma) None
2. Serial Number 62643
a. Detector Model 44-6, Serial
Number PR054387 (beta-gamma) None
B. Ludlum Model 12
1. Serial Number 59798 1/31,/89
a. Detector Model 43-44, Serial
Number 60923 (alpha) 1/31,/89 3
2. Serial Number 51999 1/31/89
a. Detector Model 43-44, Serial
Number 60978 (alpha) 1/31,/89 3
3. Serial Number 51998 1/31/89
a. Detector Model 43-44, Serial
Number 60921 (alpha) 1/31,/89 3
4. Serial Number 51994 1/31/89
a. Detector Model 44-9, Serial
Number PR0S4433 (gamma) 1/31/89 4
5. Serial Number 51990 1/31,/89
a. Detector Model 44-9, Serial
Number PR054431 (gamma) 1/31/89 4
C. Ludlum Model 2929 Dual Channel Scaler
1. Serial Number 61551 1/31,/89 4
a, Detector Model 43-10-1,
Serial Number PR053136 (alpha
& beta) 1/31/89 4
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II. Radiation Detection Instrument (Alpha only)

A,

III.

A.

Eberline ESP-1

1, Serial Number 1620
a. Detector Model HP-260, Serial
Number 701303 (gamma/beta)
b. Detector Model HP-260, Serial
Number 704260 (gamma/beta)

2. Serial Number 1859
a. Detector Model HP-260, Serial
Number 701304 (gamma/beta)

b. Detector Model HP-260, Serial
Number 704260 (gamma /beta)

Ludlum Model 65
1. Serial Number 60879 (alpha)
2. Serial Number 48432 (alpha)

Radiation Detection Instruments (Dose Rate)

Ludlum Model 19
1. Serial Number 62596 (gamma)
2. Serial Number 62550 (gamma)

IV. Radiation Sources

A.

Alpha

1. Thorium-230
a. 6.22E-05 microcuries, Serial
Number TH4700205
b. 6.55E-3 microcuries, Serial
Number 88TH2201990
c. 1.61E-4 microcuries, Serial
Number 87TH2200849

Beta
1. Strontium-90—Yttrium-90

a. 5.76E-05 microcuries, Serial
Number SR4700206

Prepared 09-Jun-1989

4/21/89
4/21,/89
4/21,/89
10/25,88
10,25/88
10/25,88

1/31/89
1,24,89

1/31/89
1/31/89

1/10/89
5/25/88
12,1/87

1/10/89
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D.

Gamma

1.

2.

Europium-152
a. 0.609 microcuries, Serial
Number AR 716
Barium-133
a. 0.9249 microcuries, Serial
Number AT 500
Cobalt-57
a. 1.095 microcuries, Serial
Number AT 502
Caesium-137 (Cesium)
a. 0.9757 microcuries, Serial
Number AT 500
Cobalt-60
a. 1.038 microcuries, Serial
Number AT 503
Manganese-54
a. 0.781 microcuries, Serial
Number AT 504
Mercury-203
a. 1.79 microcuries, Serial
Number AT 505
Sodium-22
a. 1.034 microcuries, Serial
Numnber AT 506
Yttrium-88
a. 0.951 microcuries, Serial
Number AT 507

Mixed Sources

1.

Gamma
a. Cd-113m <6E-5, Co-56 <6.6e-6,
Co-58 <2.7E-6, Rb-86 <6-6E-6,
Zn-65 <1.3E-5 microcuries, Serial
Number 141008

Radon Sources

1.

2.

Pylon RNC Source, Ra-226

a. 2,500 picocuries, Serial
Number 102
Pylon 47mm Radon Daughter Standard
(RN-190), Ra-226

a. 2.004E-3 microcuries/cm?

(at equilibrium), Serial

Number 121

Prepared 09-Jun-1989

1/13,88

3/24/88

3/3/88

3/24/88

372488

3/25/88

3/25/88

3/31/88

3/29/88

101,87

2/28/87

9/26,/86
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V. Air Flow
A. RADe(CO Air Flow Calibrator Model
C-812,
1. Serial Number 1549 6/6/89
B. Kurz Mass Flow Meter Model 1544,
1. Serial Number MBE 1565N 8,/18,/88
C. Kurz Mass Flow Meter Model 490,
1. Serial Number LVE3179I 8,/18,/88
D. Anderson Constant Air Flow Pump,
Model SE112
1. Serial Number 785-372 9/22/87
2. Serial Number 785-371 9/22/87

VI. Mass/Volume/Length
VII. Temperature/Barometric Pressure/Humidity

A. Thermometer, Serial Number N-67692 10,28/87
VIII. Electronic/Electrical

A. Pulser/Signal Generator

1. Ludlum Model 500 Pulser
a. Serial Number 61737 1/11/89

2. B&K Signal Generator, Model 3020
a. Serial Number 89-19309 2/21/89

B. Oscilloscope

1. B&K Oscilloscope, Model 1590A
a. Serial Number 02416 2/21,/89

C. Voltmeters/Ampmeters/Ohmmeters

1. B&K Volt/Amp/Ohm meter, Model 8024B
a. Serial Number 4480363 2/20/89

D. Voltage/Current Sources

1. B&K Voltage/Current Supply, Model 1601
a. Serial Number 24-32603 2/21/89

IX. Other
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I.

Radiation Detection Instruments {(count rate)



A.

Ludlum Model 3



Ludlum Model 3
Serial Number 62317

- Detector Model 44-6/Serial Number PR54388

None.



Ludlum Model 3
Serial Number 62643
Detector Model 44-6/Serial Number PR54387

None.



B. Ludlum Model 12



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 2354872
L 501 OAK STREET TELEX No. 466832 UD

SWEETWATER. TEXAS, U.8.A. PH. 915-235-8404

customer_J AL L C oroer N0 X - /T4 7

Mfg Z. 14 /1/ w ra? Model / ; Serial No

mig ' _ Det. Model 43 "l/f/ Serial No d 3
caoste 2/ ~30 X7 cuowbmet=2L0 ~F0  ca. mm.x_,;m METERFACEL22 - 356
Check mark ( —T applies to applicable instr. and/or detector IAW mig. spec, 8. &~ New Instrument
Mt. (Alpha) Bkgnd J cp Q/ﬂ Oper. VZﬁf)D V at /? MV
Temp.—, 2.5 Humidity__~5C F/8 Resp. ck O~ Zero Reset ck. 3 Audio ck. 3~ Weter Zeroed

3@ Bat. ck. (Min. Volit) L VDC [J Bat Volt VDC  instrument Vot / v

[0 Threshold Dial Input mV. O Input Sens Linearity

B%R‘ndout (2 points) Ref./Inst__. _0 o / 5 0 \'J Rel./inst J/ 7 0/*3- /_2 0 ) o \'4

O Alarm Setting ck. O Window Operation O 8Background subtract B/“chanlcll ck.

O Field Change Status =

Repair Instrument Received: [J Within Toler. + -10% [J 10-20% [J Out Toler. [J Requiring
Repair

~—COMMENTS:
W+l ThH230
I/?J/runﬂz?ﬂf t/a/fa/ae sek For RI00 ﬁ’-p :9%

2 /200 a'/,,,-, c /7@/(’ source [5//1.’?07) /n_sffurr'ﬂ// I‘fq/_f /o?ac/m,

Gemma Calibration: GM detocters pesitionsd perpendicuiar » ssures ensept for M. 440 In which the back of probe Maees sswrce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"
X tlpo
_X_z00 .?d il 22
)( e A Y
x__ ' Y7 7 50
X_Z0 3 - i'&/)
X_/ ..dda.gzz" 20
—X__
X
X
X
_X_ o 2 f
ZZ/[ Range(s) Calibrated Electronically
Befarence Cal. Peint Iastresnent Moeter Rending “As Fomnd Reading™
Digital
Readout / / / / / / / / / / / / / / /
Log
Scale / / / / / / 7/ / / / / / / /7 /

O Neutron Am-2418e s/n T-304  Saw of Tesss Callaration Liceass Ne. LO-NG}
B%pha s/n f 7 7 { ] Beta s/n O Other

Er(soo o/ ‘/Z ‘-{ a'ﬁunlmetor s/n_m
Calibrated By: Date / = 30 — CE 7

227 Date (-3 -FZ

Oscilloscope 8/n




N\
snstewsa “"."."'""““ -l ,l LUDLUM MEASUREMENTS. INC.
&uuafu and Industntal ’rl:t;-omc:n;x 0o i PAX lo.m;m -46;0

Onstrumaents 501 OAK STREET ’

SWEETWATER. TEXAS, U. 8.A. 790838

Bench Test Data For M_MMN 60?:7‘3

Counter£227 / .2 Q/NM Distance-Source to mm_é_u/_d_ge__
Count Time_ [/ﬂﬂ,? Counter Input Sensitivity J?m,/
Iootope Z14 239 gn T 293 _Siza L4 F0O € 277/ 2 Pt
43-4/43-44 HV ADJ FOR ALTITUDE ALPHA mnon DETECTOR
ALT. HIGH VOLTAGE HV
Sea Level 2050 V Plateau Background Source Count
1000 foot 2025 V
2000 foot 2000 V
3000 foot 1976 V
4000 foot 1960 V
5000 foot 1925 V
6000 foot 1900 V
7000 foot 1875 V
OPERATING VOLTAGE SET AT {? A @) D v

AIR '
PROPORTIONAL || 43-6 | 43-65 | BACKGROUND | METER READING RANGE/SCALE

11711/1117 .
///////Q/l/ Toe |L/8

Y3 -HH | cote| contsr] (D XD X ID

AT

Q Uniformity (4 10%) Ave. Efficiency Xﬁl:i %
* Least Sensitive Position (Heel Of Probs) '

* * Opposite Least Sensitive Position (Top Of Probe) ,
oae / =30 =57 smmm

Tem 21 3/8



FRelewEm AxD uaNTILcTORSS @ LUDLUM MEASUREMENTS. ING.

o» 15 . 238.5404 - 2354847 TELEX No. 400832
é'auuuﬂaandgw ::'romc:noxuo ! Fax l&nm,-“;p
Dnstruments 501 OAK STREET

SWEBTWATER. TEXAS, U. 8.4. 7958¢

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATiONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: /-jJ'?? CUSTOMER PO$# [f{-ﬁOl@S-éS LUDLUM ORDER #_X&- 2;%2
caTALOG # 48-JL09. 47 -1/hF  MODEL & SERIAL #M/Z#ST79€ M3 -4+

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER’'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-~
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING. :

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

IVEM 3 |
PepareementT T éz 2; Z é

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

*  Sewing The ANuslear Tndustry Stnee 1962 ®
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LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 235-4872
l 501 OAK STREET TELEX No. 486832 UD
SWEETWATER, TEXAS, U.8.A.  PH. 915-235-8404

CUSTOME C - ORDER NO FE-I5E7
Mfg L4 / a y2? Model / :f\} Serisl No.
Mg ' Det. Mode__ 2.3 =57 seriat No— b O F 7.

caome—l =70 "EZF cuomomt 20 -20 ca. lnm.|7/ZL METERFAC 22356
Check mark ( —7 appiies to ag5licablo instr. and/or detector IAW mfg. _ , 8. 2 2~ New Instrument
B-Det. (Aipha) Bkgnd L com @~ Bot. Oper. v_‘izﬂi_v at_ MV
;m/p,_Zi_ Humldltyj:D_% e/r/s Resp. ck B/Zoro Reset ck. 3—Kudlo ck. E—Vieter Zeroed

Bat. ck. (Min. Voit)_c2x" 2 .12 VDC [OJ 8at Voit VDC Instrument Voit Set 2 C0 v
o reshold Dial Input Sens -; mV. O Input Sens Linearity

TV Readout (2 points) Ret/inst_2 €0 O v Rt LIRS ;| FLOL v
O Alarm Setting ck. O Window Operation O 8Background subtract n/ﬁochmlcll ck.

O Field Change Status -
Repair Instrument Received: [0 Within Toler. + -10% [ 10-20% [J Out Toler. O goqulring
epair

Wf:u—730 T 700J/7M cAwk Jau/ﬂ';[S (] ’70?) instrament reads 606/’1'7.

l_/?_s?tfumwﬂ;" u’a/ﬂt_ye set {5/ X@ﬂf) 7/;‘. /4//‘,

Gamma Calibration: GM deteciers pesitionsd perpendicnier » ssures ensept for M. 440 in which he bask of probe faess svurce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER HEADING “AS FOUND READING"
_x 1000 _300Keprm 340
_x_ /00 02 - =7 ﬂﬂ
X ‘" y4 f " 200
X /L . - 200
X/ 340 cpm 300
X
X
—X
X
X _
mange(s) Calibrated Electronically
Bafesrense Cal. Puint Instrument Meter Reading “As Found Reading”
Digital
Readouwt / / [/ / / / [/ !/ /[ /)
Log
Scale / / / / / / [/ / / !/ /7 / / /
Laun Measurements, Inc. certifies that the sheve tetrument has bosn enllbruied standerds tracsabis %o the Natiennl! Durvan of Blandardn, or o the callhwre-
S Bk v i e i e, & R St G B e e 2 et Je e o s b it

[] Cs137 Gamma s/n 1162 [ Neutron Am-2418e s/n T-304 %= of Texae Calfirstion Licsass Ne. LO-4&

Bmpha s/n Vi 7 ’73 O Beta i/n (0 Other

inso0 s L L 25 Oscilloscope #/n e futtimeter s/n Sl 7 2.2
Calibrated aym‘(z“m— oate /= F0 ~F7
Reviewed By: ;7% N ‘:/ >4 ﬁ./%/) Date. / =~ 3/ ‘ﬁ

Torm 2 — 3/88




sReterES s MAsTPLoTORSR -l “I LUDLUM MEASUREMENTS, INC.
915 . 235.5404 - 2384947 TELEX No. 400832 UD
Satantifis and Industrial

POST OFFICE BOX 810 FPAX NO. N5 BN
Dnatruments 501 OAK STREET !

SWEETWATER. TEXAS. U. 8.A. 79886

Bench Teet Data For mm_ﬁﬁsm__é Q778

Customer LgAZ(/ Oxcho._.Zj’yf{7
Counter«2Z7 /Z S/N &5—/??2 Distance-Source to MM €
Count Time___ (. 2 427 Counter Input Sensitivity. Py
43-4/43-44 HV ADJ FOR ALTITUDE ALPHA SCINTILLATION DETECTOR
ALT. HIGH VOLTAGE HY

Sea Level 2050 V Plateau Background Source Count

1000 foot 2025 V

2000 foot 2000 V

3000 foot 1976 V

4000 foot 1850 V

5000 foot 1925 V

6000 foot 1900 V

7000 foot 1876 V
OPERATING VOLTAGE SET AT 0? /9 Q 0 v

AlR :
PROPORTIONAL “43-5 43-65 |BACKGROUND | METER READING RANGE/SCALE

17177171/17/ .
////////////1/1'00 L/8

6/3’4? Center| Center 0 270 X/ O

(7777777777 $® i
/77777 ///“8-1 Other

[] Uniformity (4 10%) Ave. Efficiency ;/ )
* Least Sensitive Position (Heel Of Probs) '

* * Opposite Least Sensitive Position (Top Of Probe) /
be /= Z0 =T ,wm%gﬁzézw

Tom 2t 3/88




ow o 238.5404 - 2384047 TELKX Ne. 406832
Jaunuﬁaudﬂn&uhlaf :liroma'oxno raX l&xmvua;n

Dnstrumants 801 OAK STREET
SWEETWATER. TEXAS, U. 8.A. 795568

omeiawmm sro wasracrones LUDLUM MEASUREMENTS. INC.

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

oaTeE: /-3/-8F CUSTOMER PO#)4-29012S - LS LUDLUM ORDER # %7

caTALOG # 48-(b09,42-/(6T  MoDEL & SERIAL #m(Z* W#,0978

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING. :

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITEm # 4

REQuUERemeT L 2 ’ z Z EZ

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

* Sawing Ths ANuslear Industry Slnes 1962 ©
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LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 235-4872
I 501 OAK STREET TELEX No. 486832 UD
SWEETWATER, TEXAS, U.8.A.  PH. 915-295-8404

cusromsn/__\iﬂ— C ORDER NO.L S — S5 4.7
Mfg <

4 Serial No. NS /P 7 &

Mig °¢.| 5/2 y y Serlal No_m__
Cal. o.uJ ‘? f 5’ 7 Cal. Due Date. 0 7 & Cal. lntorval_élL. ME‘I’ERFACE:@éjz

Check mark ( prllos to a gllcable Instr. lnd/or detector 1AW mfg. 22 E/ﬁow Instrument
&3~ Det. (Alphd) Bkgnd cpm Opor V_ZQL Vat My
Temp_25 ¢ Hum% EF/8 Resp. ck (3~ Zoro Resst ck. E—Kudio ck. T Meter Zeroed

O Bat. ck. (Min. Voit) VDC [ Bat Voit VDC  Instrument Volt s.o_‘ZML_v
O Threshold Dial Input Sen 17 mV. O Input Sens Lineari
& HV Readout (2 points) Rd./lnatml S0 v R, mr._LZZé-_J_zQQLv

0 Alarm Setting ck. O Window Operation O Background subtract Mechanica! ck.
O Field Change Status -
Repair instrument Received: [J Within Toler. + -10% [ 10-20% [ Out Toler. O Wﬂng

—COMMENTS:
W,th 752302 7 Mc/fcw{’ Sourc e/ o R)O) instrument reads (500 cp~

.Z,75frumenf V//faje Set Loy XCOO £+ 2/~

Gamma Calfbwation: GM detectere pesiticnsd perpendicuiar ® sswrve enaspt for M. &5 bn which the back of probe faees sewrve.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"

_x /toab Aéﬁdlﬁ:/m,

X _Za0 )

—~— ”723

-7

XL ; g 00

x_/ 300 cpr 300

—X__

X

X

X

X

W?ange(s) Calibrated Electronically
Beferenss Cal. Puimt Iastrument Metar Reading “As Found Reading™

Digital
Readout / / / / / / / / / / / / / / /
Log
Scale / /7 /] / /1 / VA A A § /

(] Cs137 Gamma s/n 1162 [] Neutron Am-241Be s/n T-304  S=te of Texas Caltraten Licsase Ne. L0168
B/Alpha s/n i 7 ¢3 O Beta s/n O Other

a‘f itimeter s/n__z.gz_zz,;
e/ — 30 - F7

Oscilloscope s/n




susiex®R axD MaTrioTORER LUDLUM MEASUREMENTS. INC.
4:{! 915 . 2355404 -2384947 TELEX No.408832 UD

POST OFFICE BOX 810 PFAX NO. mw*
ﬂ,"h“m.,.t‘ 301 OAK STREET

SWEETWATER. TEXAS, U. 8. A. 78858

i 4

Bench Test Data For Detector..Z7 fsg'//é/sm 60772/

customer_ 7 T Ortee No 8~ Y PU >
comter 222 /XN L2 7 L Distance Source to Detactoe._Liss~ Flge &

MMMMV_ZIM//

WMS/N T7Y3  sira L B0 cprd 2o e

43-4/43-44 HV ADJ FOR ALTITUDE ALPHA SCINTILLATION DETECTOR
ALT. HIGH VOLTAGE HY
Sea Level 2050 V Plateau Background Source Count
1000 foot 2025 V
2000 foot 2000 V
3000 foot 1975 V
4000 foot 1950 V
5000 foot 1925 V
6000 foot 1900 V
7000 foot 1875 V
OPERATING VOLTAGE SET AT. ,f? ﬁ 00 v

AIR '
PROPORTIONAL |[43-5 43-85 | BACKGROUND | METER READING RANGE/SCALE

1177171717 .
//////////9“'1'00 L/8

/ﬁ;/—;y - x50 1 X]O

7/ ot | other

(] Uniformity (4 10%) Ave. Efficlency XZ f L 3
* Least Sensitive Position (Heel Of Probe)

* * Opposite Least Sensitive Position (Top Of Probe) ,
) B 5P e P brdl T

Foom 21 3/




x

PReiewIR Axn wawTTLcTTRNR @ LUDLUM MEASUREMENTS. INC.

hid 915 . 235.5404 - 2354047 TELEX No.408832 UD
é'dmuf(aamlﬂm{cuhla[ POST OFFICE DOX 810 PAX NO. NB) N4
Dnstvuments 801 OAK STREET

SWEETWATER. TEXAS, U. 8.4A. 79858

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, Nv :

oATE:/-J/-?7 CUSTOMER PO#/4-290L15-4S. LUDLUM ORDER # 22&?_62
CATALOG #48-40F, 47-1l6? MODEL & SERIAL #m(2#S/998 M43-44#* L4092/

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER’S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING. :

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITEm # 4 2 ; Z Z
LeQuremen I ;

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

*  Sewing The Nuclear Tndustry Sinae 1962



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (915) 235-4672
L 501 OAK STREET TELEX No. 488832 UD

SWEETWATER, TEXAS, U.S.A. PH. 915-235-8404

CUSTOMER ‘vgj[( ORDER NOQ‘. ’Q' ~ 2& ‘/; R4

Mig. liad /s Model / /(l Serial No—, ? v d

Mig - l,, — Det. Model — e 7 Serial No_ ) 25~ %4323
CalDate—r. " FC " 57  CaDuebate L .S~ 9 (2 cal. Interval_/ ~  METERFACE=A2- ~. 3.5 €
Check mark ( /)’—applles to applicable instr. and/or detector IAW mfg. spec, ». U’ﬁew instrument

(] Det. (Alpha) Bkgnd cpm £ Dot Oper. V220  vat 25 MV
Temp_z.-i—_o Humldlty_sm_% =—F/S Resp. ck [3—Zero Reset ck. [~ Audio ck. £ Weter Zeroed

B Bat. ck. (Min. Vol VDC O Bat Voit VDC  Instrument Volt Set ,9ﬁ0 v

O Threshold Dial Input Sens Mol mV. O Input Sens Linearity

O HV Readout (2 points) Ret/lnstd CCO 4 TG0 V  Ret/inetNCRL  y ARECC v

0 Alarm Setting ck. O Window Operation O Background subtract B/ﬁchnnlcal ck.
O Field Change Status ~

Repair Instrument Received: [J Within Toler. + -10% [J 10-20% [ Out Toler. [ goq:llﬂng
epair

T COMMENTS: - _ .
w,+) 172772 7&’[’0///77 ek Sourte shy R/, Kfaa/'ce orr Surtpee oF Jpr

W th /g/ccfor p2r7 K -F 135 U o rgao/s /E O cpi,
W th Jetecker 277 TY Y nSArumenf reads /‘/05/”"’«

Gamma Calibration: GM detecters pesitiensd perpeadicular t0 ssurce emospt for M. 44 I which the back of probe faces soarcs.

RANGE M!'LTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"
X L2020 S 7/14).17. 2 3co0
_X_/0 Fa - 2o
X _ 27 =220
—X 12 200
X_/0 - i 7707)
_X_/ , Z—'QQQ/ma Jor
X
X
—X
X
X
mange(s) Calibrated Electronically
Relerence Cal. Peint Instrument Mater Raading “As Feund Reading”
Digital
Readout / / / / / /__/ / / / !/ / / /
Log
Scale / /7 7/ / /7 /7 / /77 /
mmummummut—muwm.nm of Mandards. or to the callbre-
tion facilities of ether Intersational Siandards Organisatien members, ¢ have beos frem valots of satwral beea dartved

2

Cs137 Gamma s/n 1162 [J Neutron Am-241 Be s/n T-304  ®aw o Teus Calibratios Licsnss No. LO-16

0 Alpha s/n (] Beta s/n O Other

B’¢500 on_LZ ‘7,/.7;*5/ £rMultimeter s/n 7733
Calibrated By: S Date / . :"7/ - & ?
WV oate /= 3/ -2

Oscilloscope s/n

Reviewed By:
Form 22 — 3/88 4




R — LUDLUM MEASUREMENTS. INC.

or 915 - 235.549¢ - 2354947 TELEX No. 406832 UD
Sclentific and Tndustrial POST OFFICEBOX 810  PAX NO. (%) B4T2
Tnstruments 501 OAEK STREET

SWEETWATER. TEXAS. U.8.A. 795868

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: _/-3/-87 CUSTOMER PO#){- 70K~ £ S LUDLUM ORDER # X484 7

CATALOG #4407 47404747(§38 MODEL & SERIAL szﬂﬂiﬂz,}ﬁ%&aﬁtg,_
m SY-SOF PRO SUY

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER’'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

IrEM #*S
REQUIR EMENT #1L

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

¢ 5:;00:3 The HNuclear ﬂndm.hy Sinae 1962 °®



DESIGONER A.Do:AW'AGTOIII @ LUDLUM MEASUREMENTSc INC-

915 . 235.5494 - 285-4047 TELKEX No. 466832 oD

Setanttfic and Ondustrial

POST OFPFICE BOX 810 FAX NO. (N3) 1234472

Tnatvuments 501 OAK STREET

CONVERSION CHART

SWEETWATRER. TEXAS, U.8.A. 79556

CUSTOMER: \v§/IC Date /‘_575’ -7
Order No_ (L. ‘jlfél7 Model No. /2 sn_ S /7%
Source L//.3 /3 7 Detector Mosel_2 7 =7 s/ Bus 44 33
Size / 5Lz [ H V. ,?Afz/
Reference Point Dial Range/Scale
22 e @4224 2/5’ X/C0D
S /TS5 &
/ﬁf /4S5~ X
. ?\5—' ’
j i v A X100
‘e __-i/a Y
/ : /70 -
A 740 X0
;- C7




DRGIGHER AND MANUPACTUARR @ LUDLULI MEASUREMENTS. INC.
or 915 . 235.5494 - 2354947 TELEX No. 488892 UD
Satentifia and Tndustrial

POST OFFICE BOX 810 PAX NO. (N3) 24N
Dnstruments 501 OAK STREET

SWEETWATER. TEXAS, U. 8.A. 79556

CONVERSION CHART

CUSTOMER: 5/4JC Date. /. =30 -2

order No 0.0~ ZEC 7 soaa No /X sN_ T /5P

Size /Lj_’[:)/aﬁ/L

Reference Point

Detector Model_2% -0 a/n FAAS 4% 2%

H V. ?ﬂ[/z/

Dial Range/Scale
OOl o K /F0 o
XOO0 - 100 .
/50 Sl
/00 9.5 Y
S0 X735 X /00
S~ /5C '
/5 95 "
A 340 X0
< . X
/ 70 i



_ “
NN
LUDLUM MEASUREMENTS, INC.

“ CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (015) 235-4672
501 OAK STREET TELEX No. 488832 UD
SWEETWATER, TEXAS, U.S.A.  PH. 915-235-8404

CUSTOMER ____ / L( ORDER No.L & A% 7

Mfg 44 L J/t I % Model J,/I’:) Serial No :/’??é

Mfg _ Det. Mode! o '7 Serial No LK 2547 3/ '
caoae_’/ 5L =Z7  cuvwom_L FC 75 Cal. Interval_Z/L” METERFACEE LR 357
Check mark (~/) applies to applicable instr. and/or tmo_ctor IAW mfg. lp?l. N — B/New Instrument
0O Det. (Alpp_ab Bkgnd — cpm [ Det. Oper. V. y 20 U 1 MV
Temp_&_ Humidity+2 (% = Frs Resp. ck [ Zero Reset ck. [ Audio ck. 3 Weter Zeroed .

3 “Bat. ck. (Min. Volt) . VDC [ Bat. Volt VDC  Instrument Volt Set__ 7 cC v
O Threshold Dial Input Sen mV. [0 Input Sens Linearity

& HV Readout (2 points) Ret./Inst L, Sup v Ret./Inst 2l O 12X 2oL v
O Alarm Setting ck. O Window Operation O Background subtract Mwhmlcal ck.

T Field Change Status
Repair Instrument Received: [0 Within Toler. + -10% [J 10-20% ([ Out Toler. 0 Requiring

Repair
~ COMMENTS: =~ -~
itith T 79% 1500 a’/m chec X source iy 2/, éaurce or SurF#el o dur

oy /:7/54/6/‘ 227 A D s i s A reacks F YO cprr7.
U T H e pector somr 55 WO mstrument reads 2oC cpr,

Gamma Calibration: GM detectors positioned perpeadicuiar %0 source emcept for M. -0 (n which the back of prode faces sowrce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS5 FOUND READI}NG"
_ X L2020 LK epmr 30
00 SO - IS0
X__- RO - 00
X__ - 20 yi9)7,
_xZ0 3 ’ /25
_X_/ _.iQa_e?ezL_ 300
X
—X__
X
—X_
_X_
mange(s) Calibrated Electronically
Reference Cal. Peint Iastrament Meter Reading “As Feound Reading™
Digital
Readout / / / / / / / / / / / /7 / / /
Log
Scate /7 / /4 /7 / /7 /! /7 /7
Lodium Mesasuremmests, Inc. mmnmmuu—mu:mm-uwmum.nnm
e T (e oo T e ris 1. (e ropuiremeets o W1 PTD-oos s ANE N o Move bous dartved
[3-Cs137 Gamma s/n 1162 [J Neutron Am-241Be 8/n T-304 e o Texae Cailirusion Licsass No. LOTG
O Alpha s/n [J Beta s/n [ Other

[3’6-500 s/n / / ’7 7 ‘5-/ O Oscilloscope s/n E’mltimeter s/n 39? 233
V7Y/2 /- 30-FF

Calibrated By: 4 Date

T o4 Ie a y .7 ,jf 7 ‘,‘- =, T
Reviewed By:_ /X 2/ o' 7.7 Date_/ .0/ 1 ¥
Fom 22 — /80

N



-------------------- @ LUDLUM MEASUREMENTS. INC.
or 815 . 235.5494 - 2354847 TELEX No. 486832 UD
Jdunﬂfto and Ondustntal POST OFFICE BOX 810 FAX NO. () S-Un2
DJnstvuments 501 OAK STREET

SWEETWATRR, TEXAS, U.S.A. 79556

CONVERSION CHART

CUSTOMER: VKJ/%[ & Date /. - 50 -F2
Order No. X T~ Y X867 Model No_ /X sNn_S /770

Source KS /37 Detector Model_ 22 -5 sNSKossY 32
Siwe /.5 (0 297 (L wv. Z0v

Reference Point

Dial Range/Scale
SL00 [CS X 1000
K00 70
/50 25
/00 S5
SO < 70 X100
A5 /S0 )
15 70 :
0 320 X/0
7 /R0 -
/ 720 X/




915 235-5404 - 2354047 TELEX No. 488832 UD

DEGIGNER AND MANUFACTORER @ LUDLULI MEASUREMENTS, INC,
Setenttfia and Tndustnial :

POST OPFICE BOX 810 FAX NO. (N5 142

Tnstruments 501 OAK STREET

CONVERSION CHART

cosromzr: . & AL L

SWEETWATER. TEXAS, U. 8. A. 795858

Date /" SC - XSG

Order No. ff’ Y36 7 wosa No Lol sN_ 3 /290
sowce_ (. 5 /37 Detector Model_ 7Y "7 s LR a5 4493
sie__ /S D o (4. wv. 00y
Reference Point Dial Range/Scale

KO0 222 K/br RO X1000
/50 . [ 70 4
/00 5 /35 y

50 ) LS "

S5 " 7¢0 X100

Js 2/7 ~

¢ : /30 g
X o vard?, Y10

/ ~ <70

"

Form 17



or 915 . 235.5494 -~ 2354047 TELEX No. 486832 OD
Satentific and Tndusirial POSTOFFICEBOX 810  PAX NO. O15) 2-4T3

Jnstruments 501 OARK STREET }
SWEETWATER. TEXAS, U.8.A. 70558

OBSISNTE AND MANUFACTOERR @ LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV ’

oaTE: /- F/-§7 CUSTOMER PO#4-39012C-LS" LUDLUM ORDER # 84§47

CATALOG #4R-KO747-1$39 ~ MODEL & SERIAL #mQ# 9= RO /
$1-1538 M4 4O

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER'S AND AS APPLICABLE, CUSTOMER’'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITEm #5
beecrasenr T < ol L L,

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

* é'uvlng The Huclear ﬂaduhy Stnes 196  *



C. Ludlum Model 2929 Dual Channel Scaler



—

LUDLUM MEASUREMENTS, INC.

“ CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (915) 238-4872
501 OAK STREET TELEX No. 488832 UD
SWEETWATER, TEXAS, U.S.A.  PH. 915-235-8404

CUSTOMER SazT e _ ORDER NO -
mg_dutnum Meas. Taoc, Mose___ 2729 Serial No_ [e/ES /[
Mg hvmuum Mias.  Tano,  det Mode 43-20-/ Seriat No RO 53,30
Cal. Date__- 3D -89 Cal Due Date____[ -30- 90O Cal Interval_| YR METERFACE______
Check mark (~) appiles to applicable Instr. and/or detector IAW mfg. spec, s. Pea- 1M mv B New Instrument
00 Det. (Alpha) Bkgnd cpm © Det. Oper. V__Z80 v -t_a_'h_‘imsnmv MV
Templlo  Wumidity__ 50 % [ F/SResp.ck O Zero Reset ck. E—Audlo ck. [ Meter Zoroed

O Bat. ck. (Min. Voit) VDC [J Bat Voit VDC  Instrument Voit Set 750 v
O Threshoid Dia! input Sens. mV. O Input Sens Linearity

3@ HV Readout (2 points) Ret./inst___DO0O 7/ _£90 v Ret./inst._2000 /2000 v

O Alarm Setting ck. O Window Operation O Background subtract B/Mochnnlcal ck.

O Fieid Change Status —

Repair instrument Received: [] Within Toler. + -10% [J 10-20% [] Out Toler. 2 Requiring
Repair

~ COMMENTS:

mm:ummmu—--—umnmnmnnum-—m

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. #OINT METER READING “AS FOUND READING"

-X

X

X

—X_

X

X

X

X

X

X

X

Range(s) Calibrated Electronically
Befarense Cal. Peint Iastrument Meter Reading “As Pomd Readiag”

Digital
Readot / / [/ /) / A A A 4 AR Y Y
Log
Scale / / / / / / / / / / /7 / / /
w—u—_umuumuu--‘umwouwndm--:

calliws
dortvad

[0 Cs137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304 Saw o Texse Callration Licease No. LOBG

O Alpha s/n ] Beta s/n__ O Other.

@M-500 s/n____ 247371 J Oscilloscope s/n O Multimeter s/n__
Calibrated By: ' Date___ /- 30-£9
Reviewed By Date / "J/ ﬁ




snelewmn u-.:muann @ LUDLUM M.EAS&R EMENTS. INC. AN \ N

Setenttfis and Tndustrial sour orrioenon o Ak WO e
Onatvuments 801 OAK STREET

SWEEBTWATER. TEXAS, U.8. A. 79583¢

BENCH TEST DATA FOR DETECTOR__43-10-] sN_PRO531315

custoMer:___S AT C Onder No._ KB- </FL7

Counter quzq S/N__ la_l_ss_’ _Dilunee-So\m:ehoDctector_.SuRE&CE_
ALPA - 2 TE MY
Count Time | minoTe Counter Input Sensitivity__8-G - ¥a & SDmv
Other
High Isotope S+ 90 Iootope TH230 Iaotope
Volt Background Size_ 130 gl Size___JdOdpm  Size___
Atwa ALPua R-e ALPuA B-% ALPua B4

B
e | O | 12w | 34 | Tk

Moo, )

128, ) lel, 0 \ 21 5D o7
9
Q

v

1B 0O 10 | b} LS
78 | 132 | 5 | w9

195y




PESIGNER AND MANUFACTURER @ LUDLUM E@Eg. INC.
[ 918 .- 2355404 - 235-4047 TELEX Ne. 400883 OD
Satantifis and Tndustrial
Tnetvumants

POST OFFICR BOX 810
501 OAK STREET

SWEETWATER. TEXAS. U. 8. A. 7988

This Certifies that Ludlum Model 2 o4 SerialNo_ 53342

has been functionally checked.

Date__\-30-89 Order No___ B8~ 49"

Final Cbeck by_____{ Qe BV?.**AC .




sserewmn ovd uarvPacTTRER @ LUDLUM MEASUREMENTS, INC.

had 013 . 235.540¢ - 2354847 TELEX Ne. 400832 OD
Selentific and Industrial . POSTOFFICEDOXS10  PAX NO. OV ZM-4
Dnatrumants 801 OAK STREET

SWEBTWATER. TEXAS, U. 8.A. 79588

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: /- 7/-67 CUSTOMER POS LI 65~ LuoLum oroer #XF 444 7
CATALOG #4445 4 6%2  MODEL & SERIAL # *4/557 #5334

my3-0-] *$3/3

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER'S AND AS APPLICABLE, CUSTOMER'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITEM 2 2 #13
peourlement I @ z é é

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

* &w(n,%d/unfuu ﬂnJu.lthLuulpdg o



'D. Eberline ESP-1



e

TMA/Eberline

Post Otlice Box 3874

Albuquerque., NM 0_7—;90-3074

CALIBRATION

(505) 345-9931

HP-260 SN: 701303

Readout Inst.: pepr SN:

HP-260

1620

DATA SHEET

Property of:_ga1c

Cal. Exp. Date: ;,_ .4 g9

High Voltage set at 900 volts

SRY-90
Beta Source SN: 52938

Date of Calibration: 3-23-89

Activity: 15,867

DPM

mRad/hr: 1.492

Beta Efficiency:

Geometry:

5 Min, Ct:_13,000

5 Min, BKG:

Net CPM:

Net CPM
Efficiency = ——
DPM

1714

1 mRad/hr: CPM

Date of Calibration: ¥-/7-87

217

x 100 =

Calibrated by: twnsTH_WvePHY

rint Name)

Reviewed by: 7 /é

EA4,12
Rev: 1

Date: 25 Jan 88

SH-4 (with planchet)

CPM: 2600.00

CPM:_43.4

2556.6

16.1 7 153 + 2%

(Direct On TC-99)
TC-99 SN # C-6094
5 Min. Ct. _15,900
CPM _3180

Expiration Date: /?'I 9-%97

Date: Y-21-99

EA4.12-75

S #76-74

q



1IVIA

TMA/Eberlince

5835 Jetterson Street NE

Uste of Calibration: 4-/9.- &9

Aiiiarin 4 T CALIBRALION DATA SIIEET Sib 1676
1505) 345-9921

ESP-1 SN: 1820 Property ol:_SAIC

Locationigayc/REECo RAMATROL

Iligh Voltage Check:

Electrostatic Voltmeter SH: 11166 Cal. Exp. Late: 8-5-89
ESV Pre-Cal Post-Cal lolerance
600V 610 606 A|600£3UV
1000V 1030 1000 ) 1000450V
1400V 1420 1400 1400470V

N.V. set at:_gqn volts

lnput Sensitivity Check:

MP-} SN: _ 526 Cal. Exp. Uate: _>-21-89

Pre-Cal Post-Cal
>12mV 12 12mVY+0, 5mV
<IizgmV __ o (10)
Scaler

Mp-1 ESP-1 Jolerauce
1000 CPH 999 cen 100045 (P
10000 CPM 10,000  CHH 10000350 €I
100K CPH 100,000  CFH 100K500 CPH

Expiration Date:_(O-/2- £

Caltbrated by:&mfﬂmu%ﬁ_ﬁ_ __Mf?(‘_/.”_-
(Print Name ignature

? g Date: _

Reviewed by:

EAA. 26
Rev: 1|
Date: 17 April 89

Y-21-99

EA4,26-160




/ 1avis
Thermo Analytical in«

/ AR Y
N .,
TMA/Eberiine
T 563.'_» Jellarson Sunr NE
" Post Oftice Box 3874 Db #76-76
) Mbuquoroue NM 07190 3874 “P-ZIO
- CALIBRATION DATA SHEET L
(505) 345-9931 '
HP-210 SN: 704260 Property of: saic
Readout Inst.: ESP-1 SN: 1620 Cal. Exp. Date: jg_19.8¢

High Voltage set at 900 volts

SRY-90
Reta Source SN: 52938 Activity: 15,867 DPM  mRad/hr:j 49,

Date of Calibration: 3-23-89

Beta Efficiency:

Geometry: SH-4 (with planchet)

5 Min. Ct:_14.800 CPM:2960.0
5 Min. BKG: 206 CPM: 41 .2
Net CPM: 2918.8
Net CPM
Efficlency = ————— x 100 = _j8.4 I (Direct on TC-99)

OPM

1 mRad/hr = 1956 CPM

Date nf Calibration: 9"/?'7?
Calibrated by: A frwern /”UPPHV

TC-99 SN#C-6094
5 min. ct. 17,600
CPM. 3520 —

Expiration Date: /O-19-%8%

rint Nm)

Reviewed by:

EA4. N
Rev: 1
Date: 25 Jan 88

Kﬁ%
i (Stgnature

Date: -2 "91

EA4.11-N

w




AA A

‘Thermo Analytical inc

TMA/EDeriine Deb # 76-SS

5835 Jetlerson Street NE

Post Office Box 3874

Albuquerque. NM 87190-3874 HP-260

(505) 345-9931 CALIBRATION DATA SHEET
HP-260 SN: 701304 Property of: Reynolds Electric
Readout Inst.:  ESP-1  SN:_ 1859 Cal. Exp. Date:  4/21/89

High Voltage set at 900 volts

Sr-Y-90
Beta Source SN: 52935  Activity:_ 16,464 DPM mRad/hr: _1.548

Date of Calibration: 8/1/88 .

Beta Efficiency: _
Geometry: SH-4 (with p'lanche.t)
5 Min. Ct:__ 14,700 CPM:__ 2940
5 Min, BKG: 251 CPM: _ 50.2
Net CPM: 2889.8

. Net CPM
Efficiency = x100= 17.6 2
DPM
(Direct on Tec-99)
Tc-99 SN: 4302
1 mRad/hr: 1867 CPM

5 Min. Ct. 10900
CcPM _ 2180

Date of Calibration:_JO - Y 'Kx Expiration Date: Y '2-5-’3’?

Calibrated by: Ro‘l Taeren o "/{u.‘—\
(Print Name) —(Signdture)

Reviewed by: ?-Eﬂ Date: 8-2S5~

EA4.12
Rev: 1
Date: 25 Jan 88 EA4,12-75



\
Sebu76-55
3635 Jefterson Street NE
Post Oftice Box 3874 .
Albuquerque. NM 87190-2874 HP-210
(505) 345-9931 CALIBRATION DATA SHEET
HP-210 SN: 704260 Property of:_Reynolds Electric

Readout Inst.:_ ESP-1 SN: 1859 Cal. Exp. Date:__4/21/89
High Voltage set at 900 volts

Sr-Y-90
Beta Source SN:  S2935  Activity:_ 16,464 OPM mRad/hr: ), 548

Date of Calibration: 8/1/88 -

Beta Efficiency:
Geometry: SH-4 (with planchet)

5 Min, Ct: 15,800 CPM: 3160
5 Min. BKG: 204 CPM: 40.8

Net CPM: 3119.2

Net CPM
DPM

Efficiency = x100=_19.0 2

Tc-99 SN: 4302

(Direct on Tc-99)
1 mRad/hr = _2015 CPM

5 Min. Ct. 10800
CPM _ 2160

Date of Calibration: 10-23"; ¥  Expiration Date:__¢/ 237~ & 9

Calibrated by: z"‘l 'IT&CKPA - %_Z%é‘—/——
(Print Name) (Signdture
Reviewed by: a:é . Date: lo-25-8F

EAd. N
Rev: 1 )
Date: 25 Jan 88 EA4. 11-71



aA » »

‘fhlﬂNI)
_ WM '. _'50)"“76'5.5—

TMA/Eberfine

5635 Jefferson Street NE

Post Office Box 3874

Albuquerque, NM 87190-3874 ESP-1

(505 345-9831 CALIBRATION DATA SHEET

ESP-1 SN: 1859 Property of: Reynolds Electric

Location: Las Vegas, Nevada

High Voltage Check:

Electrostatic Voltmeter SN:__ 11166 Cal. Exp. Date: _8/5/89
ESV Pre-Cal Post-Cal Tolerance
600V 620 600 © 600430V
1000V 1030 1000 1000450V
1400V 1430 1400 1400+ 70V

H.V. set at: Q008 __ volts

Input Sensitivity Check:

MP-1 SN: 526 Cal. Exp. Date: _ 11/25/88
Pre-Cal Post-Cal
>10mV _ o~ 10 10mV+0.5mV
<10mV
scaler
MP-1 ESP-1 Tolerance
1000 CPM 1000 CPM 100045 CPM
10000 CPM 10000 CPM 10000450 CPM

100K CPM ~—100000_CPM 100K¥500 CPM

Date of Calibration: /&-28"~ F f ¢ Expiration Date: ¢ -25- &9

Calibrated by: zo"' Tacken %__Z;_&_‘_&_
(Print Nawme) ighature

Reviewed by: 1& Date: 10-25 J’V

EA4,26
Rev: O
Date: 27 March 86 EA4,.26-160




II.

Radiation Detection Instrument (Alpha only)



A.

Ludlum Model 65



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (915) 2354872
L 501 OAK STREET TELEX No. 466832 UD
SWEETWATER, TEXAS, U.8.A.  PH. 016-236-8404

cusTouwer_ S A1 C ORDER NO_BX -4¥ 62
Mg ) | Model bS_ Serial No_ £C 3 77

Mfg Det. Model Serial No

Cal. Dae [~ 2C- 3 9 Cal. Due Date__L= 30 -9 C Cal. mumc__/_"ﬁ_ METERFACE_ 22 &
Check mark ( ) appliss to applicable Instr. and/or detector IAW mfg. spec, . B New Instrument
¥ Det. (Aiphs) Bkgnd L cpm [ Det Oper. V. 2ECC v gt S wv
Temp—Z 7 Humidity_Z 2 % 3 F/SResp.ck (@ Zero Reset ck. [3 Audio ck. (I Meter Zeroed

E(Bat. ck. (Min. Volt). 2.1 VDC [0 Bat Volt VDC Instrument Voit Set__ LD v
O Threshold Dial Input Sens 3 mV. O Input Sens Linearity

g/uv Readout (2 points) Ref./Inst_AdOO0 /7 200 CQ v Ret./inst_2 512 F2S5C O v
O Alarm Setting ck. (] Window Operation [J Background subtract Y Mechanical ck.

O Field Change Status -

Repair Instrument Received: [J Within Toler. + -10% [0 10-20% [ Out Toler. [ l;::t:llu:ng

COMMENTS: Hu-tcr QuTIArE Fusc Flusn/Flo~w LATE SO/fs cclmin

. ., V.
Chask Seunee B A0Y, Th-330 Appax, NCdim oy adis %0 pm S e’ o ;oaou‘
Crak seo wel T35, Te-H dppex uco i usda 300 P e Xigumyz, 2200
Gamma Calibratics

: GM dotecirs pusitionsd perpendicuiar to cowres snoapt for M. 000 i which the bask of probs haems sveroce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"

_ X JLoo 2SO0 K CPrn EXO®)

_X

_xJcc YyC K CEN Y400

X__" i2S K CPn 250

X" [C x cPm 00

X

xJC a.TKCPm 450

X

x! _250CcPm 250

X

.

ALS Range(s) Calibrated Electronicaily
Cal. Peint Instrument Meter Rending “As Fomd Reading”

Digital
Readout / / / [/ /  / / / / / / /
Log
Scale / / / / / / / / /7 / / /
i o il e e Sttt et St e B et it P BB ¢ o e

-
[ Cs137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304 e o Teams Coiretes Lissass No. LO-08
@ d{ (B/Alphu s/n_.ﬁﬂ;ilﬂﬂ,.mgél‘ﬂ' (] Beta s/n [J Other.
7 M-500 8/n_24 2493 @ Oscill :/neé"::i‘? [ Muttimeter s/n 35 770

Calibrated By: Pl Date_/-=L - £3
_ Date V4 -3/ -/
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oeetawmn wxp warracronss LUDLUM MEASUREMENTS, INC.

hid 915 . 23855494 - 2354847 TRELEX Ne. 408832 OD

Satentific and Industrial POSTOFFICEBOX 810  PAX NO. 0NN D42

Tnstrumants 801 OAK STRERT
SWEETWATER. TEXAS, U. 8.A. 79856

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: /oI F7 CUSTOMER PO & P21 4S LuoLuM ORDER ¢ &2 Y47
cataLog # 4~/ 3R MODEL & SERIAL #.26S%¢404 79

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER'S AND AS APPLICABLE, CUSTOMER'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

TrEM b
PQurEMEN T I . ¢
; ; IS

R QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

. &um\’ TRe ANualsar ﬂn&uﬁy Siaw 1963 °



DRAIONER A¥D HANTpAOTOmES LUDLUM MEASUREMENTS. INC.

ov 918 . 235.5494 - 2354947 TELEX No. 408832 OD
écl.mﬂfta and Industrial POST OFFICE BOX 810 PAX %O, (M3 24672

Onstrumaents 501 OAK STRRET U
SWEETWATER, TEXAS, U. 8.A. 79586

BENCH TEST DATA FOR DETECTOR____ (2 2 sN_ (679

custoMER:__2A[C Order No._ 3% - 4567
Counter_ ) - &S S/N_LC6Z79 _ Distance-Source to Detector_ (CATACT
Count Time__SY M Counter Input Sensitivity____Im U
Other ]
High Isotope T# 35 0v  Isotope €~ Isotope7<-79 5,3
Volt Background Sie_lCOdpm ~  Sisa JbSpC  Sise 40°Ym "
J§00 - ] §0
}300 -~ 200
goo ] 2{O
2100 1o 35D ar®)
D300 240 S00 __p00c0 300
3300 330 §00 YOO 2CO
2400 Yo 450 Y3000 g Co

Date |~ 30-6§9 W}%LW



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (915) 2354672
L 501 OAK STREET TELEX No. 486832 UD

SWEETWATER, TEXAS, U.8.A. PH. 018-238-8404

CUSTOMER Ao yaeld s Ffrec v £ag Lo OMDER NOLY S Y2 3
o Lctlun "Model 6 5 Serlal No 483 A

Mfg hn— Det. Model — Serlal No —

Cal.Date___ /-2 Y- %S Cal. Dus Date____ /~3 /= 90 Cal. Interval__/\ .z METERFACE.32 &
Check mark { T applies to applicable Instr. and/or detector JAW mfg. spec, s. O New Instrument
(3 Det. (Alpha) Bkgnd PN cpm (- Det Oper. Vo LI00 _ vat s MV
Temp_ 2 X Humidity__ < % [3~F/S Resp. ck (3 Zero Reset ck. (Z—Kudlo ck. [3—Nter Zerced

@ Bat. ck. (Min. Volt) — 7| VOC [@-Sat. Volt 9 VDC  Instrument Voit Set___/ 700 v
(J Threshold Dial Input Sens 9 mV. O Input Sens Linearity

O HV Readout (2 points) Ref./Inst_SQO / SO0 v Ref./Inst_22000Q  / 200 O \'

0 Alarm Setting ck. O Window Operation O Background subtract _[@—Mechanical ck.

O Field Change Status
Repair Instrument Received: (] Within Toler. + -10% [ 10-20% [] Out Toler. (Y Requiring
Repalr

COMMENTS: /e K source- SN 1350 reads 2800 P . <t 1900w See p.3

Gamma Calibration: GM deteciors positionsd perpesdicuiar (o seurce emoept for M. 4-0 I which the back of prede faces sswrce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMEN?Y REC'D
CAL. POINT METER READING “AS FOUND READING"
_X /800 400 A/(,ph\ Yoo Al A
X " /8 ' 200
_X____ /00 4 b) ' &o o
X ‘o 1S 250
X 2O v L0 B
X LD q o yo O
_X_____" o JRSEA 23S0
__x ¥ . ' ' ;| OO
X1 400 €0 400
—X o 80 (OO
X
21l Range(s) Calibrated Electronicaily
-. Cal. Paint Instrumant Meter Reading “As Pound Readiag”
Digital
Readout / / / / / /_/ / / / [/ [/ / / /
Log
Scale / /7 7/ A / /! /
Latwn Measwruments, Inc. certifies thet the shove sirument has bomm ealibrnied e Naticaal Bureas of Siandards, or num
e T tyou o e T o Dbreie e Coukrme & s foyeiremens e St e et P e o s b G
(J Cs137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304  Sute o Texes Calfwration Licsase Ne. LO-16
(G Alphas/n_ss¥=/ sef S3723 % Bfﬁa s/n<32v0, 635/33 (] Other
[OM-500 8/n__S 46 §© (3 Oscilloscope 8/n_ . YS 7 [3Multimeter s/n £ 3309 7
) .
Calibrated By: ,f/’gu L éa.éz"é Date_ /~29-87
Reviewed By: bﬂ“‘\‘ A\ &ét& Date___ (- 24-89

Torm 23 — 3/88



»,
P . -

) C';—/::-f Pt
N\
LUDLUM MEASUREMENTS, INC.
CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 2354872
501 OAK STREET TELEX No. 488832 UD
SWEETWATER, TEXAS, U.S.A.  PH. 915:236-8404
CUSTOMER. po L/no/c/s Lilee, Y £ e Lo ORDER NO_/ ¥ S %2 3
Mg Ldiwdd lwsn Mo:ol &£ S Serlal No AR
Mfg - Det. Modet - Serial No —
Cal.Date_ /-2 ¥~ 89 Cal. Due Date [~29-%0 Cal. Interval__['/I". METERFACE_33 &
Check mark ( 7 applies to applicable instr. and/or detector IAW mig. spec, s. O New instrument
O Det. (Alphs) Bkgnd 2 com [ Det Oper. VL300 _ vat 4 MV
Temp_Z 2 Humidity </ 3~ _% (Y F/S Resp. ck [3~ Zero Reset ck. (3~ Audio ck. [}~ Meter Zeroed
@ Bat. ck. (Min. Volt)—_ 7. | VDC [ -Sat. Voit 3 VDC  Instrument Voit Set__ /3OO v
O Threshoid Dial Input Sens </ mV. O Input Sens Linearity
HV Readout (2 points) Ref./Inst___S OO /_ShO v Ret./Ingt_ 2900 7/ 20O v

O Alarm Setting ck. O Window Operation O Background subtract _[% Mechanical ck.
O Field Change Status.
Repalr Instrument Received: [] Within Toler. + -10% [] 10-20% [J Out Toler. [ Requlring

Repair
COMMENTS: -, & Source reads J8O00 cpm -~ at ioov See p. 1

3 SN - yf50

T nstromeat meter readirgs weve takem after pulser cal

Gamma Calfbration: GM detectors positioned parpendicuiar 9 sswrce emcapt for M. 440 la which the back of probs faces source.

RANGE MULTIPLIER REFERENCE Au 239 INSTRUMENT INSTRUMENT REC'D
CAL. POINT S eyq-i METER READING “AS FOUND READING"
—X__so00¢2 625,000 com 3790 AL
X
X JloNa) 64,200 ol 2
X ‘" ‘[3, 220 - A O
X ' ld, OO £.S
~X
X __ /o _ROoLY cRm 43 O
_x ’ qj& ' Aa 8]
X u ' 30723 AR
/ R EY
X $3 ~ )
S—o4 1 Range(s) Calibrated Electronically
Bohwrence Cal Peint Instrument Moter Reading “As Powd Reading”
Digital
Readout / / / /7 / / / / / / // / / /
Log
Scale / / / / / / /7 / / / / / / /
LaSiws Mosswemeste. Dhc. cwtifies thai e shove inoirument has been caMrated by standerds iriceebls b § n“-—m o e e

the
[0 Cs137 Gamma s/n 1162 [J Neutron Am-241 Be 8/n T-304 ute of Texas Calftration Liceass Ne. LO-1963

Alphas/nS9¢- | set, S3738 [g/éta o/n_SSI_LQ,__M [J Other.
(3-#™-500 s/n T‘% B/scilloscope s/nOysSR7 m’fultlmeter 8/n.2330% 7
O Lnlt

Calibrated By: Date /-2 Y-&8Y
Reviewed By: ﬁ.’:\' ‘}) (}RA&E’ Date (-24 -89

Torm 22 — 3/00




ORGISNER AND MANUPACTUORER

INSTRUMENTS

LUDLUM MEASUREMENTS, INC.
915 . 2355404 TELEX No. 400832 UD

801 OAK BTREET

SWEETWATER, TEXAS, U. 8. A. 795860

BENCH TEST DATA FOR DETECTOR___ & S SN__YPYI

CUSTOMER: ﬂeyﬂo/c/s L lec . *ancl Co. Order No. /4 S <2

Counter £E S S/N_4(89Y3%  Distance-Source to Detector_ Su - face
Count Time Co¥ea Counter Input Sensitivity Y
Other.
High Isotope 7 4 -230 Cc-14 Isotope 7<- )
Volt Background i < Siza_- /6S (" Sive 2 Y9/ <n
(890 o /000 o) @)
A E=XS X /1100 200 o
#coo0 FO
2000 /6 // SO Yoo /SO
2100 YE /1 SO 30600 720
_ 2300 / S0 ‘44 600 PR Ye
3300 /S0 O SS,000 /300
24900 4 XoXe) o,000 /500
2 S0V (60O 80}000 /S00O

Date__ /-2 </~ 29




S e e

- \\\

LUDLUM MEASUREMENTS, INC. 30T * L 1987

LT WORK ORDER No_ /#J¥/23

1

Customer Nm%‘_%__fzgd_g__,_&_ Condition Received __ged ]
Address 0 Pt 6993/ Xan Yegoo, MU £9/93 - £33

Special Instructions [] YES (O Call customer with Est. (3 Other Afa':c/"?“‘—ﬂ
1Mod No 49 S/N 49432 4 Mod.No __8/N 7. Mod. No._ S/N
2. Mod. No.__ S/N 5. Mod. No.__ 8/N 8. Mod. No. S/N
3. Mod. No. S/N 6. Mod. No_ —S8/N 9. Mod. No. S/N
ITEM PART NO. DESCRIPTION AMDUNY m& (o -4
Total Parts Cost

REMARKS: f/\/&r. ,ﬂf/ﬁhp‘k‘

1

=y
Number Calibrated_ f No. of Probes__

Labor

Shipping Charges

Total Charges —

Date__((— R 94— 8%

O Q/C Reviewed O Customer Notified O Special Instructions Completed

Q/C aaa-u_&el_q_%_b»#\ Date (-29-24

Fom »

VWL WAL 1 UnLiamOaees e o



III. Radiation Detection Instruments (Dose Rate)



A. Ludlum Model 19



~—

LUDLUM MEASUREMENTS, INC.

“ CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 235-4872
L 501 OAK STREET TELEX No. 488832 UD
SWEETWATER, TEXAS, U.S.A.  PH. 915-238-8404

CUSTOMER__ 5/ Z ( ORDER NO.C &= ﬁopé /

Mig - id ///Li i22 Model /? Serial No é- 25‘:?/;

Mfg . "’ A Det. Model Serial No

Cal.Oate_/ - =0 & ? Cal. Due Date__/_~ 20 -20 Cal lnterval_é,'.L_ METERFACE X /.
Check mark ( /) applies to applicable instr. and/or detector IAW mfg. spec, 8. 3~ TNew Instrument
O Det. (Alpha) Bkgnd cpm ([J Det. Oper. V Vv at MV
Temp_Z‘S: Humidity. \5:" % [3F/S Resp. ck B/ Zero Reset ck. =—Kudio ck. & Weter Zeroed .

O~ Bat. ck. (Min. Volt) o< L VDC O Bat Volt—_ VDC  Instrument Volit Set 7/7 (i v
T Threshoid Dial input Sens /4 mV. O Input Sens Linearity

O HV Readout (2 points) Ref./Inst / v Ref./Inst / \"

O Alarm Setting ck. 0O Window Operation [0 Background subtract D/ﬂ{chanlcnl ck.
O Field Change Status.
Repeir Instrument Received: (3 Within Toler. + -10% O 10-20% [J Out Toler. O Requiring

Repair
—COMMENTS:

Gamma Calibration: GM detectors positionsd perpesndicuisr o ssures emoopt for M. 49 o which the back of probe faces ssuree.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT _ METER READING “AS FOUND READING"
XS0 J = cprm \Zé’f'
X SIC 27 )
Jj.ﬁ' = g Z v ;
—X_.SL Sz z0
X_X5 27 X0
X" =222 - 15
X__ " LE L0
X
X
X
X _ —
X200 35T, XS7., X.2.5 Range(s) Calibrated Electronically
Relerence Cal. Peing Instrenent Meter Reading “As Found Reading™
Digital
Readout / / / /7 / / / / / / / / / /
Log
Scale / /7 /) /Y / /S /
Ladun Messwwments, Ino. wunmwnu*n:mmu-uwmdunm«.n.m
e P e e At techaaee. The Dreies e Cotormy @ B revresects o MIs FTDiseA and i e S darived
Ej/Cs137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304  Sate of Tesas Catitracen Licenss Ne. LO-1E
J Alpha s/n (J Beta s/n d Other

Oscilloscope s/n

B/M;500 s/n / Z y /7\?-4 B’ﬂultimoter s/n.. 3 ; /g b3
Calibrated By: Z Date ,/ — ?0 — ?7

- - - \d
Reviewed By: (i s 2o 0 Date J 37 Z

Vorm 22 — 3/80




DRSISNWR AND MANUPAGTURERS LL’DLUM MEASUMMNE. INC.

or 915 . 2385.540¢ . 2354047 TELEX No. 466832 UD
cSaun.HﬂgnnJﬂnJuhLaf POST OFFICE BOX 810 PAX NO. (M5 DS4N

Tnstruments 501 OAK STREET
SWEETWATER. TEXAS. U.8.A. 795356

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: /-3/-FF CUSTOMER PO® /7802 65 LUDLUM ORDER #48- ¥ 7
CATALOG 8 4F-/6/F MODEL & SERIAL oﬂ&éﬁZL_

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER'S AND AS APPLICABLE, CUSTOMER'’S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED 8Y
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITeEm # 14 ’
REQUILEMELT JL _M

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

d Sewing The HNuclear Industry Sinas 1963 *



N\
LUDLUM MEASUREMENTS, INC.

“ CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (918) 235-4872
501 OAK STREET TELEX No. 488832 UD
SWEETWATER, TEXAS, U.S.A. PH. 915-235-8404
R ]

CUSTOMER i g/:[- C ORDER NO-M_Z

Mig K f//]u £27 Model /7 Serial No 62. ffd

Mfg Det. Modet Serial No

cavse/ ~3L Y7 cuvwomtZ 30 "PL  ca. nterval_ ¥/~ METERFACEA /(-
Check mark ( /) applies to applicable instr. and/or detector IAW mig. spec, s. ’ O New Instrument
O Det. (Alpha)}. Bkgnd. com [J Det. Oper. V. V at MV
Tomp— 2.3~ Humidity .2 _C & [5-F/S Resp. ck £ Zero Resst ck. T Audio ck. [ Meter Zeroed

(- Bat. ck. (Min. Vott) : VDC O Bat. Volt _ VOC  Instrument Voit Set_ L v
O Threshold Diai input Sens ~2 mv. O Input Sens Linearity

O HV Readout (2 points) Ref./Inst / \" Ref./inst / \'j

O Alarm Setting ck. [ Window Operation [J] Background subtract ([Z~ Mechanical ck.

0O Field Change Status.

Repair instrument Received: [0 Within Toler. + -10% [J 10-20% [0 Out Toler. F’;o.qp:l‘rlng
r

— COMMENTS:

Gamma Calibration: GM detectors positionsd perpmndicular 0 ssures exospt for M. 449 in which the beck of probes fases ssurce.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"
N =3 pze f?ﬁ '

_X_I20 z

__x ‘;'r-) O 1 ;’9 i Ed

X _.5C Z7 - ,

X 7—) “? 7 -

X 227 -

X__° [.23 “ Vi

X

X

X __

—X_

X500, Wange(s) Calibrated Electronically
Refarence Cal. Peint Instrument Meter Reading “As Tound Resding”
Digital
Readout / / / / / _/ / / / // / / /
Log
Scale / / / / / /7 / / / /! / / /
m—wmmuummmumu:mmnmmmum-nmm
o e fatie Upe ol caierativn. teihmieern. The SAlreiss memem Cokrme 8 B¢ fovsremiats o ML PTDAMA hi ANE IR e S dertved
9»67137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304  %aw of Texas Calbration Licsass Ne. LO-108
O Alpha s/n ] Beta s/n J Other

B M-500 s/n_ L 7 %/f’(; Oscilloscope s/n a’ﬁummeter ./nj;z 7233
Calibrated By: % (/f’[) ”;Z\/AZ% Date__/ - =30 - 575

ro .% v}~ "'bg

Pt i _ .
Reviewed By: ond 470 2o Fole Date.
Yorm 2 — 3/



oRelewmm avb MawTricTOREE LUDLUM MEASUREMENTS. INC.

or 915 . 2355404 -235.4047 TELEX No. 408832
é‘duz.blfu and Industrial !:5.1' OFPICE BOX 810 PAX l&xm‘ﬂ-w‘;b

Tnstruments 501 OAK STREET
SWEETWATER. TEXAS, U. 8.A. 79558

CERTIFICATE OF CONFORMANGCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, NV

DATE: /- 3/-87 CUSTOMER PO® /¢ P20425"4< LUDLUM ORDER # 2P ¥F% 7
CATALOG #_¥P- /615 MODEL & SERIAL # /7 ™ 42550

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING.

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM
MEASUREMENTS, INC.

ITEM # (4
wezeenesr I ok £ LZ

QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

* &w‘us The ANuslear ﬂulu.hy Slnee 1962  *



IV. Radiation Sources



A. Alpha



THE SOURCE,Inc.

Radiation standards and check sources
2889 Industrial RD. Santa Fe, NM 87501
(505)473-9538

Certificate of Calibration
(Alpha Sources)

The __ Thorium230 alpha source was measured in a

" hemispherical 2pi windowless proportional counter using P-10
as counting gas. The alpha emissions from the surface of the
source were measured at its plateau voltage to determine its
2pi cpm rate. Corrections were applied for background,
coincidence loss and backscatter factors when applicable. The
source is referenced to NIST(formerly NBS).

70 cpm +-____ 7 cpm 2pi
140 dpm +/-___14 dpm
6.22E-05 microcurie

o1 10-89 date of measurement

____Michael A. Ortiz___calibrated by ZZ L 'ZZ /A ﬁ ,
____Charles L. Gonzales_approved by _M_L%__

89 TH4700005 source number

The uncertainty of the measurement at the 99% confidence
interval is __ 10 ___percent.



N . N

=S§42URC A

-

Redigtion standerds and check sources _—
2889 Industrisl Rd. Sents Fe, NM 87501 '
(S0S) 473-9538

Certificate of Calibration

(Alpha Sources)

The ..230 Thorium ... alpha source was m in a hemispherical 2w
windowless proportional counter using P-10 as counting gas. The aipha
emissions from the surface ¢f the source were measured at its plateau
voltage Lo determine its 2w cpm rate. Corrections were applied for

und, coincidence loss and backscatter factors when applicable.

Source is referenced to NBS standard.

7380 __ —2p0i. CpmM
14,540dpm dm
0.00655 microcurle
05-25-88 ______date of measurement
Michael A. Ortiz M_@ analyst
88TH2201990 s-Th=22 ___ SOurce number

The uncertainty of the measurement at the 99% confidence interval is 5%.



4 vy
8 )
/Q&-‘:::-. — ) ’ A
TR SERERE D
_aatan standards end check sources R co
2865 Industrial Rd. Sants Fe, NM 87501 1238 7

(505 473-953¢ ; :

Certificate of Calibration

(Alpha Sources!

The 230 Thorium = alphia source was measured in a hemispherical =w
windowless proportional counter using P-10 as counting gas. The alpha
emissions from the surface ¢of the source were measured at its plateau
voltage to determine its 2% cpm rate. Corrections were applied for
background, conadence loss and backscatter facters when applicable

Source is referenced to NBEE standard.

184 2pi -pm
357 dpm
0.000161 microcurie
12-01-87 date of measurement
Michael A. Ortiz ;/Z&M‘__ analyst
87TH2200849 S-Th=-22 _ source number

The uncertainty of the measurement at the 95% confidence interval is 10%.




B. Beta



THE SQURCE,Inc.

Radiation standards and check sources
2889 Industrial RD. Santa Fe, NM 87501
(505)473-9538

Certificate of Calibration
(Beta Sources)

The Strontjum,Yttriymoo  beta source was measured in a
hemispherical 2pi windowless proportional counter using P-10
as counting gas. The beta emissions from the surface of the
source were measured at its plateau voltage to determine its
2pi cpm rate. Corrections were applied for background,

coincidence loss and backscatter factors when applicable. The

source is referenced to NIST(formerly NBS).

a0 cpm +/- 9 cpm 2pi

130 dpm +/- 13 dpm
5.76E-05 microcurie

01.10.89  date of measurement

_____Michael A. Ortiz calibrated by % 4 ZZ ﬁ !é -

Charles L. Gonzales_approved by Aﬁ_@yﬁ_

89cpa700206  source number

The uncertainty of the measurement at the 99% confidence
interval is __10 __ percent.
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18/ R1000

arsham Buchie  mbH (o KG o
Geseweg ! D-3300 Braunschweg

Talefon (05307)808-0
Telex 952830 ambu d

8uros in Frankturt und Dusseidorf
Vertretungen n Beriin (West) und Minchen

Amersham Buchier Gmor & Co XG Posttach 1120 0-3300 Braunschweyg AmerSham

Amersham International plc
white Lion Road Amersham
Buckinghamshire England HP7 9LL

Certificate no. 2189%42-7

Dere 6 April 1988 ku/wo
The activity of the source described thersefter had been detarmined by COMPANson wiih a standard source of the same nuciide
To determne the rate. the absorp of the capeuie has to De taken o socount.
The S0uUrCe Dasesd the leakage test. -
Tyoe ASSET811 (QCR811)
Source No AT 506
Actvay 38.26 kBq (1.034 uCi) Sodium=-22
Oete of measurement of activity 25 March 1988
Overast uncertainty* z 3% <
Capeuie 1 mm plastic (density 1.23 g/cm’)
integnity (SO/BSUDIN/ANS) Claserfication C.34313
Loakage test and result L and A
Date of leakage test 31 March 1988
° This estimate of ungertainty wes caiouigted in GO0ONJANcS with the recommendation of he iIMemational Commission on ** $00 overieaf for description
Rathation Units eng Measureoments (ICAU Report 12). The linwts of UNCErtENty were 1BReN &8 he EYRMetic Jum of the of teets
uncertanty due 18 raNEOM vanstions. CAICUIated ot 1he 90.7 % confidencs IEvel and he SEIMEINd MaRIMUM SYSISMElic
UNCONENty M The MEGsUreMment.
Remarxs ’ Traceability: The activity of the source above-

mentioned has been measured against a reference
source, calibrated by the Physikalisch-Technische
Bundesanstalt (PTB), Braunschweig.

T
24

‘ sa Braunschweq Regrstergencht Braunschweng. HRA 8621 Osutscre Bank AG Braunschwesg. BLZ 270 700 30.






“mbH &dp XG

#ieton (05307) 808 -0
Telex 9 52 830 ambu @

Blros in Franidurt und Disseldort
Vertretungen in Beriin (West) und Minchen

r Amersham Buchisr GmoH & CoXG Posttech 1120 D-3300 Braunschweg AmerSham

Amersham International plc

white Lion Road Amersham -
Buckinghamshire England HP7 9LL

Certificate no. 218942-8

Oate 6 April 1988 ku/wo

The ectivity of the source descrided thereafter had been determined Dy COMPANneocn with 8 standerd SOurce of the same Auckde.
—_— To deterrne the emission rate, the absorption of the cepeule has to De taken INto account.

The source paseed the ieakage test
Type ASSET811 (QCR811)

Source No AT 507

Activity 35.2 kBq (951 nCi) Yttrium-88

Dete of measurement of activity 29 March 1988

Oversi uncertamnty® 5%

Capeuie 1 mm plastic (density 1.23 g/cm’)

integrity 1ISO/BSIVDIN/ANS! Classification

Leakage teet and reeutt L and A

Date of teakage test 31 March 1988

* This estimets of uncertainty was calcuiated in 8CCOrdance with the recommendation of the intemational Commssion on * See overieaf for description
Radiation Units and Measurements (ICRU Aeport 12). The limets of uncertainty were taken & the arithmetic sum of the of sty
uncertainty due 19 random vanations, calculated ot the §9.7 % confidence evel and the SeEMeed MAXIMUM JYHIBMAtc
uNCeraINty In the MSASUreMment.

Aomarks

Amersham Buchier ~—

//// T

87 A1000

Qay Brsimer e Qamatarnancht Reannermwen HRA ARD1 Dautsche Bank AG Braunschwese BLZ 270 70030






D. Mixed Sources



' Description

Measurement
and Accuracy

Purity

Remarks

Aproved
Signatory

At Shalli Un

o o - +He

BRITISH
CALIBRATION
SERVICE
Approvél No 0146
Product code: QCD.1 Source number: 1410QB
This mixed radionuclide gamma-ray reference source contains the nine radionuclides listed below.
Reference time: 1200 GMTon 1 October 1987
Parent Gsmme-ray Gamma-rays Random Systematic Overall
radionuclide energy (MeV) per second uncertainty uncertainty uncertainty
Cadmium-109 0.088 744 t 0.3 t 4.0 % : 4.3%
Cobalt-57 0.122 674 2 0.3%_ t 2.1%  2.4%
Cerium-139 0.166 802 t 0.4% : 3.8% t 4.2%
Mercury-203 0.278 2351 t 0.2% t 2.3% t 2.5%
Tin-113 0.392 2404 t 0.2% t 4.6% t 4.8%
Strontium-85 0.514 4539 t 0.3% t 2.1% t 2.4%
Caesium-137 0.662 2807 t 0.5% : 2.9% t 3.4%
Yttrium-88 0.898 7187 : 0.2% t 3.8% t 4.,0%
Cobalt-60 1.173 3922 t 0.3% t 0.7% t 1.0%
Cobalt-60 1.333 3927 t 0.3% t 0.7% t 1.0%
Yttrium-88 1.836 7662 t 0.2% t 2.8% t 3.0%

At the reference time the following impurities were also present:

Cadmium-113m less than 6.0 x ‘10-5 microcuries
Cobalt-56 less than 6.6 x ‘10-6 microcuries
Cobalt-58  less than 2.7 x 10" ° microcuries
Rubidium-86 1less than 6.6 x 10.6 microcuries
Zinc=-65 less than 1.3 x 10-5 microcuries

Further detsils, including preparstion of the source, methods of measurement, decay scheme assumptions,
decay tables and definitions of uncertainties, are given in the data sheet accompanying this certificate.

Tests for leakage and for surface contamination have been carried out with satisfactory results.

This product meets the quality assurance requirements of NRC Regulatory Guide 4.15 for achieving
explicit NBS traceability as defined in NCRP58 (1885).

0

A.G. Tuck

Almersham

This centriicate 1s issued in accorgance with the conaitions of approval grantec by the British Calibration Service which has veriied the
reasuemen capao-m! of the laboratory and ts traceability t2 UNted Kinamnm Aatianal etammnrme amm tm sin mctn ad amman cme o -

Page 1 of §




E. Radon Sources



CER IFICATE OF CA! BRATION

Product RNC Calibrafien Raden Stardares -
Date of Calibration _ folir,cry 28 (GR7 - Serial No. 4po

Active Material LR 12
Half-Life hong fren - Form Oy ¢ Pawete’
Source Activity zgm&- 00009 kBq <49
y 2 Housing Aluwminuna
Active Deposit - AJs  DPW/cm
on Filter .
Dispensed Activity My  pCit

METHOD OF CALIBRATIION

[x] Source calibrated by Alpha Scintillation methods on a Model
RM 1003' Radon Gas Monitor against NBS traceable standards.

( 1] Source assayed by Alpha Spectrometry on a surface barrier

detector against NBS traceable standards.

Error Estimated 494

Error = e,2 + ez2 + Error of Reference Standard

Where e1 = Precision of Source Count

e = Precision of Standard Count

Signature: _w

Title: "+ Chemical Technologist

PYLOK ELECTRORIC DEVELOPLERT comp3ny, Itd.

N
2S (-P@ 147 Colonngde Rd. Onawa. Onano CasaZa KIS 709




LEAK TEST CERTIFICATE

custoner A00lipd llealth PHysics 0. _BLi3 - (546
Source RNC Housing _ A iemincum

Serial Number 102
Active Material [2u226 Gas Phase __ fIn3*%

THE LEAK TESTS INDICATED BY THE CHECKED
BOXES WERE APPLIED TO DETERMINE THE
INTEGRITY OF THE SOURCE(S) IN THIS SHIPMENT.

(x) 1. STANDARD WIPE TEST

The source is swabbed over its entire surface with a moistened
paper or cotton swab. After being allowed to dry, the swab is
counted using a windowless scintillation counter. Activity
levels exceeding .00001 microcuries will be cause for rejection.
Measured Activity: —pon. uCi alpha beta gamma

( ) 2. "BUBBLE TEST

The source is immersed in ethylene glycol to a depth of 2" in
a glass container and a pressure of 10 cm or less applied.

A steady stream of bubbles from the window or weld detail will
be cause for rejection.

§<) 3. GAS SOURCE TEST (Radioactive Gases)

The source is placed in a sealed chamber and left for a period
of approximately 3 days. An air sample is taken and its
activity determined by standard a scintillation methods. A
count rate exceeding 100 cpm will be cause for rejection.

() 4. LEAK TEST NOT APPLICABLE

The active area of this source is uncovered or protected by a
very thin coating. Although the deposit is adherent, it is
not designed or certified to pass a standard leak test. The
inactive portions of the source have been checked using the
standard wipe test and found not to exceed .00001 uCi of
removable activity at time of shipment.

Signed

Chemical Technologist

Date  Mpuach H% G873

PYLON ELECTRONIC DEVELOPMENT company, itd.

147 Cotennade Rd. Osws, Ortarto Canede K2E N9



CEF TIFICATE OF CA IBRATION

Product el :
Date of Calibration —Qﬂt‘mmrﬁﬁb P Serial No. _jQ
Active Material ' Ra2te
Half-Life Lony oo - Form ey Pocidor
Source Activity Mg kBq % '

| | 2 HOUSING Afiiuiniim
Ac;rllvgill):ggsn : 4}%0_ DPTﬂ/cm
Dispensed Activity Mha  pCit

METHOD OF CALIBRATIION

[Xx] Source calibrated by Alpha Scintillation methods on a Model
RM 1003. Radon Gas Monitor against NBS traceable standards.

[ ] Source assayed by Alpha Spectrometry on a surface barrier

detector against NBS traceable standards.

Error Estimated 49,

Error = e,z + e?_2 + Error of Reference Standard

Where ey = Precision of Source Count

e2 = Precision of Standard Count

Signature: /4 ) M

Title: "+ Chemical Technologist

PYLOK ELECTRORIC DEVELOPIERT company, Itd.

A\
i tp@ 147 Cotonnade Ad. Oawa, 0’0 Careza KIZ 7.9




LEAK TEST CERTIFICATE N\,

Customer HPPLIED Hemity PiYsics PO _66I2- 4546

Source RN-1G0 -7 Housing ﬂttmimlm "
Serial Number 1Al
Active Material Ro3e Gas Phase Rp22d

THE LEAK TESTS INDICATED BY THE CHECKED
BOXES WERE APPLIED TO DETERMINE THE
INTEGRITY OF THE SOURCE(S) IN THIS SHIPMENT.

(x) 1. STANDARD WIPE TEST

The source is swabbed over its entire surface with a moistened
paper or cotton swab. After being allowed to dry, the swab is
counted using a windowless scintillation counter. Activity
levels exceeding .00001 microcuries will be cause for rejection.
Measured Activity: —mong uCi alpha beta gamma

( ) 2. "BUBBLE TEST

The source is immersed in ethylene glycol to a depth of 2" in
a glass container and a pressure of 10 cm or less applied.

A steady stream of bubbles from the window or weld detail will
be cause for rejection. .

( ) 3. GAS SOURCE TEST (Radioactive Gases)

The source is placed in a sealed chamber and left for a period
of approximately 3 days. An air sample is taken and its
activity determined by standard a scintillation methods. A
count rate exceeding 100 cpm will be cause for rejection.

( ) 4. LEAK TEST NOT APPLICABLE

The active area of this source is uncovered or protected by a
very thin coating. Although the deposit is adherent, it is
not designed or certified to pass a standard leak test. The
inactive portions of the source have been checked using the
standard wipe test and found not to exceed .00001 uCi of
removable activity at time of shipment.

Signed

Chemical Technologist

Date ﬂ&d(én& ’ [ﬂz

PYLON ELECTRONIC DEVELOPMENT company, itd.

j@ 167 Colonnade Re. Onews. Onterie  Canade K2€ 19




HEALTH PHYSICS tac.

2986 lidustrial Blvd. "*4 Box 197 « Bethel Purk, Pa. 15102 + Phone 612 « 363-2242

THIS PACKAGE CONFORMS TO THE CON-
DITIONS AND LIMITATIONS SPECIFIED

IN L9CFR173.k21 FOR EXCEPT;D RA-

DIOACTIVE MATERIAL, LIMITED QUAN-

TITY, N.O.S; UN 2910.

DATE 9~/5-87

CONSULTATION ' SEARVICES ° PRODUCTS " RADIATION APPLICATIONS
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BT I PEIIT TY

Geseweg 1 D-3300 Braunscriwelg o=
Telefon 105307)808-0 ! N\
Telex 952 830 ambu d

Buros n Frankturt una Dusseidort
vertretungen in Berlin (West) und Munchen

Amersnam Buchier Gmor & CoKG Posttach 1120 D-3300 Braunschweg A l I lers mm

Amersham Corporation
C/0 R.A. Ciszon Customs Broker

9420 west Forster
USA-Chicago Illinois 60656

Certificate no. 193251
Date 20 January 1988 ku/wo

The activity of the source described theresfter had been determined Dy COMpPanson with a stancerd source of the same nuciide
To astermune (he ermigsion rete. (e absorplion of the Sapsuie has t0 De taken NG SCOOUN.
The source passed the leskage test

Tyoe ASSOEU (EFRX1031)

Source No AR 716

Actwity 22.46 kBq (607.0 nCi) Europium-152
Date of messurament of actrvity 13 January 1988

Overait uncenanty® ha 4 %

Capsute 1 mm plastic (density 1.23 g/cm’)

Integnty ISO/BSI/DIN/ANS! Classitication

Leakage test and resut L and A

Date of leexage test 20 January 198€
'rmmmuMmumwwummlmemmummdmmmComnnm ** See overieaf tor descnption
mmwm-mmucnunmmnmummmmmmummmmm of tests
uwwoutomomvmm.euem.numlﬂ]smwwmwmm

uNCenanty i the MeasUremMent.

Remarxs

512 Braunscrweng Registergerncr Braunschnweg HAA 8621 Deutscne Bann AG Braunscrweny BLZ 270 70030
Z2'50nCn Nghence Geseuschattenn Amersnam Buchier GMoM Sz Braunschwey “onto C 168 815
=2057e'gencm Braunscnwes; ~RB 638 SesInansturve: Or Wakner = Bucnier Dr K.aus Levsing Cosigroamt Hannover BLZ 250100 3C » sme 1131 27 247

SISTIMAYS ABC A MGANICI3IBE A NNAIAR T csmma. o
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1178/ R1000

,,..-.mmauehnremb Lo KG
uMeg1D-33008mn& 49 —

recefon (05307 808-0
elex 952830 ambu d

Buros in Frankfurt und Dusseidort
Vertretungen n Beriin (West) und Munchen

e o s 1 5530 AImersham

Amersham International plc
white Lion Road Amersham
Buckinghamshire England HP7 9LL

Certificate no. 218942-1
Oate 6 April 1988 ku/wo

The activity of the source described thersafier had been determened by COMPErnison with & Standerd source of the same nuciide.
To determne the emesion rate. the absorption of the capeuie has to be taken into sccount.

The source passed the leakage test.

Yoo ASSET811 (QCR811)

Source No AT 500 n-/33

Activity 34.22 kBq (924.9 nCi) Barium-133

Dets of measurement of activity 24 March 1988

Overai uncertanty® ta %

Capeule 1 mm plastic (density 1.23 g/cm’)

Integrity (SO/BSI/DIN/ANS! Classification C.34313

Leakege teet and resurt L and A

Dete of ieekage test 31 March 1988

Bt ey A okt
uncenanty ue 10 rendom vanations. caicuisied st the 99, ievet and the sstimated Mmaximum systemetc
uncertanty ;m the measurement.

Remarks Traceability: The activity of the source above-

mentioned has been measured against a reference
source, calibrated by the Physikalisch-Technische
Bundesanstalt (PTB), Braunschweig.

,,// %,

4 Stz Braunschwerg Regrstergencnt Braunschweng, HRA 8821 Deutsche Bank AG Braunschwesg. BLZ 270 700 30.
Parsnnnen naftancs (acsiarnattann Amacanam Rochisr Gmb Se7 Rranerhweg Xorea N 1RA RIS







187 R1000

.aihan|Buchnw\,abq'lFb!QG _
Gieseiweg 1 D-3300 Braunschweig

Teleton (05307)808-0
Telex 952830 ambu d

Biiros in Frankturt ung Disseidort
Vertretungen in Berlin (West) und Minchen

e G 1 050 Almersham

Amersham International plc
white Lion Road Amersham
Buckinghamshire England HP7 9LL

Certificate no. 218942-3

Date 6 April 1988 ku/wo
TM.ctmfyo'mwudommmnnbmdo!mbveow"mammdmmmdm.
To deterrmne the rats. the abeorp of the capsule has to be taken iInto sccount.
The source Passed the ieakage test. b
Type ASSET811 (QCR811)
Source No AT 502
Activity 40.53 kBq (1.095 uCi) Cobalt-57
Date of measurement of activity 3 March 1988
Overall uncertanty® ha 4%
Capsuie 1 mm plastic (density 1.23 g/cm’)
integrity ISO/BSI/DIN/ANSI Classification C.34313
Leakege test and resutt L and A
Date of leakage test 31 March 1988
'dew--mﬂhwwmmmmmmm ** Sge overieaf for description
mmuw«wwmmmummm-nmuemum of tests
mqmnmmmunnnmwmnwmm
uUNCenanty m 1he Messurement.
Aemaerks Traceability: The activity of the source above-

mentioned has been measured against a reference
source, calibrated by the Physikalisch-Technische
Bundesanstalt (PTB), Braunschweig.

Oesutsche
Saz Braunschweg Registergencht Braunschwesg HAASE2Y e m‘n.n"(qw Sraunschwerg, 8.2 270 700 30.
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187 R1000

emBuchler OH?Z “o KG
_setweg 1 D-3300 Braunschwesg .

uelefon(05307)808-0
Telex 952 830 ambu d

Biros m Frankturt und Disseidort
Vertretungen n Beriin (West) und Munchen

Amersham Buchier Gmb & CoXG Posttach 1120 0-3300 Braunschweg AmerSham

Amersham International plc
white Lion Road Amersham

Buckinghamshire England HP7 9LL

Certificate no. 218942-2
Oete 6 April 1988 ku/wo

mmwovmmdommmwmw d by with & Standard source of the same nuckde.
roummoomwnu.mumdmwmwuwmmt
The source passed the leakage test. ~

Type ASSET811 (QCR811)

Source No AT 501

Activity 36.10 kBq (975.7 nCi) Caesium-137

Dete of messursment of activity 24 March 1988

Oversil uncensinty* 3%

Capeuie 1 mm plastic (density 1.23 g/cm®)

integrity [SO/BSUDIN/ANSI Claseification C.34313

Loakage test and result L and A

Date of leskage test 31 March 1988

P ey e e S T S
mr;m-mmuuunmwummww

Remarks Traceability: The activity of the source above-

mentioned has been measured against a reference
source, calibrated by the Physiknlisch-‘l‘echnische
Bundesanstalt (PTB), Braunschweig.

' g4z Braunscrweg mwmmxmmum Deutache Bank AG Sraunachwang. 8LZ 270 700 30.
2 e A e Tmatarin Amarcham Rurmise Geank Sty Resnerhwen Keren 0 IRA RS
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.eham Buchler Gmt & KG
.esetweg 1 D-3300 Braunschweg

Telefon (05307) 808-0
Telex 952830 ambu d

Biiros in Frankfurt und Dusseidorf
Vertretungen n Berin (West) und Munchen

wmmw&mm Postiach 1120 D-3300 Braunschweg

Amersham International plc
white Lion Road Amersham
Buckinghamshire England HP7 9LL

mm-«yoom.oumwmmwmmwmocwmmm
Todoumnomomrmo.mwmmdmwnnwuwmw

The source passed the ioakage test

Type ASSETS811 (QCR811)

Source No AT 503

Actreity 38.42 kBq (1.038 uci) Cobalt-60

Date of messurement af activity 24 March 1988

+

Overall uncens..-¥* -=3%

Capeuie 1 mm plastic (density 1.23
Integrity ISO/BSI/DIN/ANS! Claserfication C.34313

Leakage 106t and result L and A

Date of leakage test 31 March 1968

* This estimate of uncertainty in accordence with the
nmm“Wlwmm mmdmﬂmw-u
uncertamnty due 10 random Mumunmmmn
Mnu

Aemarks Traceability: The activity

mentioned h
source, calibrated b
Bundesanstalt (PTB),

4&.;"&"“0 Regpergencit Braunschweng. HRA [ Fil

as been measure

Almersham

Certificate no. 218942-4

6 April 1988 ku/wo

mﬁmdmmw.

of the source above-
d against a reference
Physikalisch-‘l‘echnische
Braunschweig.

mmmmm.sa 27070030
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_sham Buchiler troH o KG e |

Jeseweg | D-3300 Braunschweig
Teleton (05307)808-0
Telex 952830 amou d

Biros n Frankfurt und Disseldort
Vertretungen n Beriin (West) und Munchen

s o ot 120 5550 Almersham

Amersham International plc
wWhite Lion Road Amersham
Buckinghamshire England HP7 9LL

Certificate no. 218942-5
Oste 6 April 1988 ku/wo

The activity of the source described thereafter had been determined by COMParnson with & standard source of the same nuchde.
To determne the ermesion rate. the sbsorption of the capsule has to be taken to acCoUNt. =

The source paseed the ieaksge test.
Type ASSET811 (QCR811)
Source No AT 504
Activity 28.9 kBq (781 nCi) Manganese-54
Date of measursment of sctivity 25 March 1988
Overall uncertainty* 1 5 %
Capsute 1 mm plastic (density 1.23 g/cm’)
Integrity ISO/BSIOIN/ANS! Classfication C.34313
Leakage test and reeult L and A
Oate of isskage test 31 March 1988
* Thig estmate of uncertainty was cCalCUIEIed In 8CCOrdance with the recommendation of the Intemational Commission on “* See overieat for description
Rachation Unets and Measurements (ICRU Report 12). The imits of uncertanty were taken as the arthmetic sum of the of tests
uncertanty dug to random vanations. calcuieted at the $0.7 % coNIdence ievel and the SetiMeted MExsMum systematic
UNCErNty ;n the Measurement.
Remarks
S |
/// /

. ®ava manaa
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V. Air Flow



RAD&CO.
¢ A Division of Science Applications
An Empioyes-Owned Company  international Corporation

CERTIFICATE OF CALIBRATION

DATE OF CALIBRATION _June 6, 1989

CUSTOMER _SAIC-Las Vegas P.O. NO. _N/A

MODEL NO. _C-812 SERIAL NO. _1549

BAROMETRIC PRESSURE: ACTUAL 30.02"Hg CORRECTEDTO: _29.92" Hg

TEMPERATURE: ACTUAL _I3°F CORRECTED TO: __70°F
FILTER PAPER USED: _N/A CARTRIDGE USED: _N/A
LAMINAR FLOW ELEMENT _S0MW20-1-% SERIAL NO. 713010-X1-R3
MANOMETER MODEL NO. _40HE3SWM SERIAL NO. 704320U1
NBS TEST REFERENCE NOS. __2.6/167716A & B, 232.09/209275-B
FLOW REFERENCE CALIBRATION DATA CALIBRATION DATA
CFM Inches Hy0 AS LEFT AS FOUND
inches H20 Inches H20
0.5 0,161 —0.160 —0.168
1.0 0,322 0,320 _0.338
1.5 0.484 0.485 0,499
2.0 0.646 0.645 0.670
2.5 T 0.810 0.840
3.0 0.971 0,970 1.009
Unit Was Received X Within Outside of 5% Accuracy.

This is to certify that SAIC RAD&CO in San Diego, California, has on this date, certified this
instrument to be within +5% accuracy at each calibration point. The iaminar flow element
referenced above bears Letters of Certification traceable to the National Bureau of Standards.

CALIBRATED BY QUALITY Assunmcvzw




BAIC - wuosco

CERTIFICATE OF CALIBRATION
AIR FLOW CALIBRATOR

CUSTOMER__SAIC-Las Vegas DATE_April 25, 1988
MODEL NO.__€-812 SERIAL NO.__1549
MERIAM SERIAL NO_713010-X1-R2 MANOMETER SERIAL NO._704320U1
BAROMETRIC PRESSURE: ACTUAL_30-04" _ cORRECTED TO:_29.92"
TEMPERATURE: ACTUAL__70°F correcTeD T0:_10°F

Cdnew unit

[2) cALIBRATION AS RECEIVED

[2) RE-CALIBRATION DATA
FLOW REFERENCE MEASURED MEASURED
CFM  Inches H0 B inches H,0 [ inches H,0
0.5 __0.164 0.172 0.165
1.0 —-0.328 —0.333 0.330
1.5 0,493 0,496 0.495
2.0 __0.688 —0.663 —0.660
2.5 0,823 0.831 0.825
3.0 — 0,989 0.990 ).990

NBS TEST REF. #'s: 2.6/167716A & B, 232.09/209275-8

This is to certify that SAIC/RADECO" in San Diego, California, has on this date, certified this model
to be within + 5% accuracy at each calibration point. The “Meriam Laminar Flow Element”
referenced above, bears Letters of Certification traceable to the National Bureau of Standards.

CALIBRATED BY _L,ﬁt%&_oumw Assunmcew




B. Kurz Mass Flow Meter Model 1544



CERTIFICATE OF CONFORMANCE

KURZ INSTRUMENTS. INC.
r—— ﬂ_ﬁ_———_________—————————-—__ﬂ

REFERENCE PURCHASE ORDER: 14-890055-65

6/23/88 .
PURCHASE ORDER DATE:
MODEL NUMBER: 1544
SERIAL NUMBER: MBE 1565N
8/18/88
DATE:

WE HEREBY CERTIFY THAT THE PRODUCT(S) SUPPLIED.
COMPLETELY CONFORM TO THE SPECIFICATIONS IN THE

ABOVE REFERENCED PURCHASE ORDER. AND TO THE CURRENT
REVISION OF THE KURZ Q. A. MANUAL.

HJ 0"' % ‘% QUALITY ASSURANCE

JIM BETL. Q.A. MANGER

| y/@ DATE

2411 GARDEN ROAD MONTEREY , CA93840  TLX 172275 (800)424-7356 NATIONWIDE  (408) 846-5011 FAX (408)648-8001 D

K-CC(3/%8)

CUSTOMER CCPY




CERTIFICATE OF COMPLIANCE AND CALIBRATION

KURZ INSTRUMENTS, INC.
r_~> — N

THIS IS TO CERTIFY THAT THE EQUIPMENT LISTED BELOW HAS BEEN CALIBRATED WITH EQUIPMENT|
TRACEABLE TO THE NATIONAL BUREAU OF STANDARDS, AND THE ACCURACY RATIO OF THE EQUIP
MENT TO THE ITEM BEING CALIBRATED IS AT LEAST 4 TO 1 OR BETTER.

CUSTOMER PURCHASE ORDER: 14-890055-65 "

1544
KURZ MOOEL NUMBER:

KURZ SERIAL NUMBER: MBE 1565N

RANGE OF INSTRUMENT: 0-200SLPM
t 2% OF READING .+%7% OF FULL SCALE

ACCURACY:
REPEATABILITY: * 257 OF FULL SCALE
CALIBRATION STANDARDS USED
MERIAM INSTRUMENTS, INC. - LAMINAR FLOW ELEMENT
MODEL: 50MW20-1"F
SERIAL NUMBER: 1032
DATE CAuBRATED: __ 0/ 21/87 oaTEDUE: _ >/ 21/88

NBS TRACEABILITY TEST NUMBERS: 26/167716 A&B
QUALITY ASSURANCE

JIM BELL, mmﬁ/ﬂ% -

2411 GARDEN ROAD MONTEREY . CAS3940 TLX 172275  (800)424-7356 NATIONWIOE  (408) 648-5911 FAX (408)646-8901 |

(i

K-CCC (3/88)

CUSTOMER COPY




. % CALIBRATION DATA  sxmesr
e ) KURZ, QA HYNTIRICATION (EEaEt)

—

FLOW RANGE UNIT | OUTPUTV/ DUCTPIPE | CALIBRATION INSTRUMENTS DUE DATE
VELO- SIZE: LFESN 1032 -34- %%
cirYy 1.0. TEMPGAUGESN  “T-10 - C -
WSS | o-200 |obPM o=t ou s 218331 1-%

RE : 8V \ sanomeTERSN_ \ L 5080~ _—
L evMax € . 304 FREQ CTRS/N D
MASS INDICATED | CURRENT OUTPUT OUTPUT

(VELOC" " FLOW FLOW VEENSE | VOLTAGE | CURRENT maj
1 doo 3o0v.0 4.000 W
2 | 0 82 1.§22
3 160 16\ 5 - 1.6 16
4 k40 140.7 1408
5 130 EARA BN,

6 100 | 90.9 1.010
7 8o ge.! .gol
8 60 e\ NAES
9 40 40.% 409
10 30 0.4 -303
11 )0 1 0.4 105
12 b £ L
13 L

14 T, etlewed By
s "\ rrye ./ 'l S'Lira‘. C e

16 N

17

Qs ___/
77 N8BS TRACEABLE FLOW DATA -SEE ABOVE STANOAND CONOITIONS 250C and 760 mm Hg.

. mnwwmummmm
T | it e o i o 00 v
DATE i _mmmwwmwwah'whn
[ g-t\- e mwamrxwzmcmommms.a
X-CDC Wes KURZ INGTRUMENTS, INC. - 2411 GARDEN RD. - MONTEREY, CA 83940

TLX 172275 - (408) 6468-5911 - 1-800-4-AIRFLO NATIONWIDE (1 -800-424-7356)



CO

Kurz Mass Flow Meter Model 490



S

INSTRUMENTS INC.

CERTIFICATE OF CONFORMANCE

KURZ INSTRUMENTS. INC.

ﬁ

)
!

—

REFERENCE PURCHASE ORDER: 14-890055-65

PURCHASE ORDER DATE: 6/23/88
490

MODEL NUMBER:

LVE31791

SERIAL NUMBER:

8/18/88

DATE:

WE HEREBY CERTIFY THAT THE PRODUCT(S) SUPPLIED. 9
COMPLETELY CONFORM TO THE SPECIFICATIONS IN THE '
ABOVE REFERENCED PURCHASE ORDER. AND TO THE CURRENT
REVISION OF THE KURZ Q.A. MANUAL.

Do Bl umarrsisc |

IM BELL. Q. A. MANGER

1 S

L 2411 GARDEN ROAD MONTEREY . CA 83040 X 172278 mouza-msnmomnoe (408) 848-5911 FAX (408)848-8801 )

CUSTOMER COPY




CERTIFICATE OF COMPLIANCE AND CALIBRATION

KURZ INSTRUMENTS, INC.

R
l'ﬁ e

THIS IS TO CERTIFY THAT THE EQUIPMENT LISTED BELOW HAS BEEN CALIBRATED WITH
MENT TO THE ITEM BEING CALIBRATED IS AT LEAST 4 TO 1 OR BETTER.

14-890055-635 -

TRACEABLE TO THE NATIONAL BUREAU OF STANDARDS. AND THE ACCURACY RATIO OF THE EQUIP

EQU|PMEN'I

CUSTOMER PURCHASE ORDER:

KURZ MODEL NUMBER: 490

KURZ SERIAL NUMBER: LVEILI9T -

RANGE OF INSTRUMENT: 0-200/0-2000FPM

ACCURACY: + 29 OF READING .+k7% OF FULL SCALE
REPEATABILITY: + 257 OF FULL SCALE

CALIBRATION STANDARDS USED

MERIAM INSTRUMENTS, INC. - LAMINAR FLOW ELEMENT
MODEL:____ 50MC2-2F

1049
SERIAL NUMBER:

DATE CALIBRATED: 5/16/88 DATE DUE: 5/16/89 A

NBS TRACEABILITY TEST NUMBERS: 2.6/167716 ASB

JIM BELL mmc?:‘w QUALTY ASSURINGE
T RIRISY -

(408)646-8901 )

2411 GARDEN ROAD MONTEREY . CA 93940 TLX 172275 (800)424-7356 NATIONWIOE (408) 648-5911  FAX

K-CCC (3/88)

CUSTOMER COPY



KURZ

INSTRUMENTS NG,

2411 GARDEN ROAD
, CA 53088

(408) §48-5011
112

TELEX
-800-4-AIRFLO
aanowwot (1-300-42¢-T388)

-
N\
3, - &ES \\
{;(/'H - . 4 2
LETTER OF CERTIFICATION OF
TRACEABILITY TO NATIONAL C
BUREAU OF STANDARDS i
MODEL NO. L1 SeRIAL N0 CLG 3L 2 £
LFESN YIAL 44 OATE DUE 5 /& £
OVM SN AN D OATE OUE =225

TEMP. GAUGE SN 72
BAROMETER SN //S¢Se \// OATE OVE ———
DATE DUE L —

FREQ. CTR. SN B

THIS FORM 1S TO CONFIRM THAT THIS INSTRUMENT WAS CALIBRATED WITH
AN NBS TRACEABLE MASS FLOW METER AND PMENT
CALIBRATION DEVICE 1S TRACEABLE TO

TEST NUMBERS 2.8/167716 ARB 232.00/209.275.8




INSTRUMENTS INC.

)<
O3Y

3] = .sgev
B"'H = / & 2‘7
LETTER OF CERTIFICATION OF
TRACEABILITY TO NATIONAL
BUREAU OF STANDARDS
MoDELNO. __ T G SERIAL NO.SLE 2 2 7
LFESN [ DATE OUE $-/C -EF
WMSN___ 2 X S DATEDUE 5=/~
TEMP. GAUGE SN __ 7 =2 DATEDUE £~ S-SE
BAROMETERSN _ /(S8 Y/ oateove
FREQ.CTR.SN __——— DATE DUE _——

THIS FORM IS TO CONFIRM THAT THIS INSTRUMENT WAS CALIBRATED WITH
AN NBS TRACEABLE MASS FLOW METER AND ASSOCIATED EQUIPMENT. THIS
CALIBRATION DEVICE IS TRACEABLE TO NATIONAL BUREAU OF STANDARDS,
TEST NUMBERS 2.6/167716 A&B 232.09/209.275.B

SIGNED =2 Do s Vw2 [ Erg
DATE E-¢e€

Document Reviewed By

i ‘ZSSLxran["e

£
=
'y
=

<

wn
&
3
{0
£



D. Anderson Constant Air Flow Pump Model SE112



7

S —
ANDERSEN

- SAMPLERS INCORPORATED

CALIBRATION DATA

MODEL SE /12

SERIAL NUMBER /785-372

TEMPERATURE 77° F

BAROMETRIC PRESSURE _ 76 .39 em 4o

INDICATED ACTUAL
FLOW RATE FLOW RATE
(LPM) (LPM)
2 2.02
4 3.97
6 S.20
8 7.67
10 ' 2.70
SIW_M_Q__[)&%_
DATE ¢-22-%>

4215 WENDELL DRIVE D ATLANTA, GEORGIA 30336 D (404) 691-1910 D TELEX: 54-2523



ANDERSEN

SAMPLERS INCORPORATED

CALIBRATION DATA

MDEL _ SE /12

SERIAL NUMBER 785 - 37/

TEMPERATURE 77° F

BAROMETRIC PRESSURE 76,,22 C.m a{,

INDICATED ACTUAL
FLOW RATE FLOW RATE
_(LeM) (LEM)
2 [ 29
4 3.83
6 5. 65
8 : Z.5%
10 2. 56
SIWM&%—
DATE 7-22-582

4215 WENDELL DRIVE O ATLANTA, GEORGIA 30236 O (404) 691-1910 O TELEX: 54-2523
(O S S SO



VI. Mass/Volume/Length



VII. Temperature/Barometric Pressure/Humidity



" gVER READY THERMOMETER CO., New York, N.Y. 10167

LABORATORY TEST CERTIFICATE

Liquid-in-Glass Thermometer
Marked - ERTCO
Instrument No.N-67692 =
o o
Thermometer Scsle Range -1 to 51 C in 0.1  divisions
Tested for
ERTCO
RESULTS OF TEST
Coeyection
Reading
o o
+ 0.02 C - 0.02C
10.00 - .06
20.00 - .04
30.00 - .02
37.00 .00
40.00 - .02
50.00 - .02

If the corvection is preceded by a + sign, it should be added to the thermometer reading;
if it is preceded by a — sign, it should be subtracted from the thermometer reading to obtain the

temperature. To use the corrections properly, reference should be made to the notes on the
reverse side of this sheet.

Test No. 138887 EVER ?ﬂDY ?moumn 00.
Date 10-28-87 'J;',.U'A.I., N

Certified by



VIII. Electronic/Electrical



A. Pulsers/Signal Generators



™~

sRslermn ArD waNTTLOTERES @ LUDLUM MEASUREMENTS. INC.

hid 915 . 2355404 - 2354947 TELEX No. 486832 UD
Selentific and Tnduatrial POSTOFFICEBOXS10  PAX NO. OOD) D42 '
Tnstrumints 501 OAK STRERT

SWEBTWATER. TEXAS. U. 8.4A. 70856

CERTIFICATE OF CONFORMANCE & INSPECTION

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.
LAS VEGAS, Nv

DATE: L 7/- 59 CUSTOMER PO# L{§R02-4S~ LubLUM ORDER # KXY 7
CATALOG #_44-1477 MODEL & SERIAL #_r:S00 #6(237

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANU-
FACTURER’S AND AS APPLICABLE, CUSTOMER'S SPECIFICATIONS PURSUANT
TO THE ABOVE REFERENCED PURCHASE ORDER/CONTRACT NUMBER AND HAVE
MET OR EXCEEDED LUDLUM MEASUREMENTS, INC. QUALITY ASSURANCE PRO-
CEDURES REQUIREMENTS FOR MATERIAL INSPECTION, TEST, AND CALIB-
RATIONS.

INSTRUMENT CALIBRATION METHODOLOGIES ARE PERFORMED PER
STANDARD OPERATION PROCEDURES NUMBERS 14.8, 14.9, AND 14.10

INSTRUMENT CALIBRATIONS OR OPERATION MAY BE EFFECTED BY
CERTAIN EXTERNAL CONDITIONS OR TEMPERATURE, HUMIDITY, BAROMETRIC
PRESSURE OR DAMAGE DURING SHIPPING. :

THE UNDERSIGNED IS AN AUTHORIZED REPRESENTATIVE OF LUDLUM

MEASUREMENTS, INC.
e ol b

LEQUIREMENT J[ QUALITY ASSURANCE MANAGER
LUDLUM MEASUREMENTS, INC.

¢ &whg The Nuclear ﬂndauh’é'hulﬁg i



LUDLUM MEASUREMENTS, INC.

CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 FAX NO. (915) 235-4872
L 501 OAK STREET TELEX No. 486832 UD

SWEETWATER, TEXAS, U.8.A. PH. 915-236-8404

CUSTOMER 2 ﬂ.[(’ ORDER NO_ L0~ 245 2

Mig odol_hw Serial No Y4 7;?7
Mfg " Det. Mode! Serigl No.

Cal. Date yodld e K/ Cal. Due Date [~ L/ g/ﬁ Cal. Inmvll%t METERFACE__________
Check mark ( ) applies to applicable Instr. and/or detector IAW mfg. spec, s. —New Instrument
O Det. (Alpha) Bkgnd. cpm [J Det. Oper. V. V at MV
Temp.—__ Humidty—_ % [J F/SResp.ck [J Zero Resstck. (I Audio ck. (3 Wieter Zeroed

O Bat. ck. (Min, Volt) VDC [J Bat Vot VOC  instrument Voit Set v
(O Threshoid Dial Input Sens mV. O Input Sens Linearity

O HV Readout (2 points) Ret./Inst / v Ref./Inst / v
O Alarm Setting ck. O Window Operation O Background subtract - u/Mochlnial ck.

O Fleid Change Status.

Repair Instrument Received: [J Within Toler. + -10% [J 10-20% ([J Out Toler. 0 Requiring

Repair
—COMMENTS:

Gamma Caltwation: GM datecters positionsd perpendicuiar o source exospt for M. -0 & which the back of probes faces sowree.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"

X

X

—X

=X

X

X

X

- ¢

X

X

X

Range(s) Calibrated Electronically
Sehomes Col. Peint Instrument Meter Reading “As Feund Reading™

Digital
Readout / / / / / /! / / / / /! / / / /
L
Scale /7 / /4 [/ [/ 2R A A S / /! 7/
e o S S Bt b L i et e et Tt T g e & i’ 2 S

() Cs137 Gamma s/n 1162 [J Neutron Am-241Be s/n T-304 Saw & femsCilifuie Lo Fe. LOBE

O Alpha s/n (O Beta s/n g
0 M-500 s/n PN _ B’@llmope S/M @ Multimeter s/n_La2S 7T
Date_/—~. / 'Z,Q
pate /=L e

Calibrated By:




OBSIGNER AND MANUPACTURSER @ LUDLUM MEASUREMENTS. INC.

or 918 . 235.5494 - 2354947 TELEX No. 406832 UD
Satentifis and Tndustrial POST OPFICEBOX 810  PAX NO. (N5) 20467
Onstxumants 501 OAK STREET
SWEETWATER. TEXAS, U. 8. A. 79556
CALIBRATION CERTIFICATE LUDLUM MODEL 500 SN_GLAZZ2.
Counts/Minute
Range Pulnr Rdc?“w -2% Pulser Rder?;o +or-2%

1 _925&_ =25 _.Zﬁ .G

1 " S . =/

10 S /7.0, - 507

100 L ZBow " o7
1K i i A - AR 75
10K _ " D) | Zspnzie)

Amplitude

Range Ag:l:;l:. muﬁllilnml + or - 5% %ﬂﬂ. mﬂlldming 4+ or - 5%
5 mV / )y’ sY% > =d gj: 9?/77/‘
50 mV Y )7 7 Y ” 3G

500 mV ” Lmv. 7 (v
5V i Lr. _ 7 3Gk

High Voltage
Setting Reading + or - 5%
700 2O
2000 250
Reference Counter BEK model 1820 \

weuwe

Reference Voltmeter J’W Msm
Reference Scope BILL{.Z_

Date__/-//-PF Calibrated By

Supervisor
ﬂfp; g -O0FFP3 as



PR L0 MGl VEHRTER

JOHN FLUKF ¥ 2G. CO.. INC.

Yeor syt Wil VelRPaet svE L A 65665*
-Lf‘f."ﬂ‘:‘.-:.'.'-"" KN I e
 ICIENCE oFFLICATIONS 1HC
Sal
EXTENDING 1901 CONVERT M CFRTER DK
THE SUSTE §a7
QUALITY LAS VEGAS tV vy e
LML s
eI TA- 0T
A SU8MTYEZ 8¢
4 _MODEL PART NG T _SERALNG ACCEW
PR imIsc = LBK3626. e —
RECEI\VED 1 (4 23 ‘C :
™ 1IN TOLERANCE 20~
CERTIFICATE OF CALIBRATION
The J.:hn Fluke Mfg. Co., Inc. does hereby certify the above listed instrument
meets or exceeds all published specifications and has been calibrated using
standards whose accuracies are traceable to the National Bureau of Standards
within the limitations of the Bureau's Calibration Services, or have been
derived from accepted values of natural physical constants, or have been
derived by the ratio type of self-calibration techniques.
T AMRCABERESNOVEENS )
DC VOLTAGE 235339
AC VOLTAGE 234877
RESISTANCE 2333%¢ 1.99 70.99
TEMPERATURE 229033
FREQUENCY VLF WWVB TECH NO. 168
CERTIFIED BY
—RON FERNANDEZ

SERVICE MANAGER vl




CALIBRATION DATA
IN AND OUT DATA

MODEL: B&K 3020
FEBRUARY
PREQUENCY ACCURACY:
+ 5% OF FULL SCALE TO 1.5 MHZ,

+ 8% FROM 1.5 MHZ TO 2 MHZ,
SINEWAVE OUTPUT.

OUTPUT AMPLITUDE:

20V P-P OPEN CIRCUIT -
10V P-P INTO 50 OHMS -
ATTENUATION:

REF. +10DOM
100KHZ SINEWAVE

DISTORTION:
SINEWAVE,

1% 10HZ TO 100KHZ -
3% 100KHZ TO 2MHZ -
SWEEP RATE:

0.5 HZ (2 sEc. PERIOD) TO -
50 HZ (20M sEC. PERIOD) -

SERIAL4#: 89-19309
21, 1989
10 HZ = 10.0 H2Z
100 HZ2 = 100.6 HZ
1000 HZ = 1.007KH2Z
"10KHZ = 10.122KHZ
100KHZ = 101.761KHZ
IMHZ = 1.04647MH2
MAX. = 21.9 VaAC
MAX. = 11.2 vac
10db STEP = 9.99 db
20db STEP = 20.0 db
20db STEP = 19.9 db

< 1% 10HZ TO 100KHZ
< 3% 100KHZ TO 2MHZ

John Fluke Mfg. Co., Inc. / 16969 Von Karman Ave.. ; Sute 100

¢ PO Box 19676 / irvine. CA 92713-9676 / (714) 863-9031




B. Oscilloscope



JOHN FLUK " N§G. CO., INC.

LI R VP HAS Ll v Epnphte

vt W Rub el (VE .. ¢ oSo6ée
IPVIS . w0
LA wE
CSCIEHUE PP ICATIONS 1Mt
anl{
EXTENDING ED0r CONVENTIO CEMYER M
THE JULTE w7
QUALITY t.v] VE & FLACERES EIE
e K IRK
N N A
A - _zwTTED®
/- —NODELPARYRG —_SERIAL RO ACCESSORIES/PARYSINCLODER
OR: BK 4 sge
) M13C CAL T
N | IN TOLERANCE 23 °°
\ET2 I IN TOLERANCE 46
CERTIFICATE OF CALIBRATION
The John Fluke Mfg. Co., Inc. does hereby certify the above listed instrument
meets or exceeds all published specifications and has been calibrated using
standards whose accuracies are traceable to the National Bureau of Standards
within the limitations of the Bureau's Calibration Services, or have been
derived from accepted values of natural physical constants, or have been
derived by the ratio type of self-calibration techniques.
LC VOLTAGE 233339
AC VOLTAGE 234877
RESISTANCE 2335396 £.99 199.Yv
TEMPERATURE 229053
FREQUENCY VLF WuWvD TECH NO. 160
CERTIFIED BY
——RON FERNANDEZ 02/22/89
SERVICE MANAGER Raar-veeling




CALIBRATION DATA
IN AND OUT DATA

MODLE: B&K1590A  SERIAL#: 02416
FEBRUARY 21, 1989

SWEEP TIME/DIVISION: AS MEASURED

+ 2% ALL STEPS < 2% ALL STEPS

VOLTS PER DIVISION:
+ 2% ALL STEPS < 2% ALL STEPS

FREQUENCY RESPONSE:

S5HZ TO 100MHZ(-3dDb) > 125 MHZ -3db
INCLUDING X5 GAIN MODE POINT

RISE TIME:

3.5 NS 3.4Ns

TRIGGERING SENSITIVITY:

DC-100MHZ 1.5 DIV < 1.0 DIV.
AC 10 TO 100MHZ 1.5 DIV < 1.0 DIV.
AUTO 50HZ TO 100MHZ 1.5 DIV < 1.0 DIV.
VIDEO FRAME .5 DIV «5 DIV.
VIDEO LINE .5 DIV .5 DIV.

CALIBRATION OUT PUT:

1 KHZ SQUARE WAVE +3% < 2%
1 VPP +1% + 1%
10 MA P-P +2% + 2%

John Fluke Mfg. Co., Inc. - 16969 Von Karman Ave.. ! Suite 100 / P.O. Box 19676 ‘ Irvine. CA 92713-9676 / (714, 863-9031



C.

Voltmeters/Ampmeter,/Ohmmeter



FLURE TECHNILOL L ENYED

JOHN FLUKF M™ 5. CO., INC.

A

goat WO EvdPenl AVE . $1 o 6564664
IRVINE ., Ceo 7071004
& .. =titsTa
JCIENCE wPPLICATIONS INC
SAlT
ATENDING je1 CONVENTION CERTER DR
THE SUITE 457
QUALITY LAT VFGRS AUER A KA
AR K IR
RUERIER ALY A B
A U E TIZ &
4 g YERAL NG ACCESSORESPARTS INGLUDED
FoR 80248 h%&m NONE EALCONDITIONS T————
RECEIVED 23 °¢
\FEUANED [ v TOLERAMCE. 46 > )

CERTIFICATE OF CALIBRATION

The John Fluke Mfg. Co., Inc. does hereby certify the above listed instrument
meets or exceeds all published specifications and has been calibrated using
standards whose accuracies are traceable to the National Bureau of Standards
within the fimitations of the Bureau's Calibration Services, or have been
derived from accepted values of natural physical constants, or have been
derived by the ratio type of seif-calibration techniques.

B VYA —

DC VOLTAGE 233339
AC VOLTAGE 234877

RESISTANCE 235394 vevw  wvevy

TEMPERATURE 229053

FREQUENCY VLF WWVB oo 137

i CERTIFIED BY
—_RON FERNANDE?Z

SERVICE MANAGER AL Yo




Y b

CALIBRATION DATA
FLUKE MODEL 8024B SERIAL #4480363
DATE 2-20-89

PARAMETER NOMINAL MEASURED TOLERANCE

DC VOLT RANGE

200MV 190.0 MV 190.00 V + 3 DIGITS
200MV - 190.0 MV - 190.00 V + 3 DIGITS
2V 1.900 V 1.900V + 3 DIGITS
20 V 19.00 V 19.00 V + 3 DIGITS
200 Vv 190.0 Vv 190.00 V + 3 DIGITS
1000 V 1000 v 1000 V + 3 DIGITS
DC LINEARITY )
20V RANGE
2,00 Vv 2.00 Vv + 1 DIGITS
3.00 V 3.00 V + 1 DIGITS
4.00 V 4.00 v + 1 DIGITS
5.00 V 5.00 V + 2 DIGITS
6.00 V 6.00 V + 2 DIGITS
7.00 V 7.00 V + 2 DIGITS
8.00 V 8.00 V + 2 DIGITS
9.00 V 9.00 V + 2 DIGITS
10.00 V 10.00 V + 2 DIGITS
11.00 V 11.00 V + 2 DIGITS
12.00 V 12.00 V + 2 DIGITS
13.00 V 13.00 V + 2 DIGITS
14.00 V 14.00 V + 2 DIGITS
15.00 V 15.00 V + 3 DIGITS
16.00 V 16.00 V + 3 DIGITS
17.00 V 17.00 V + 3 DIGITS
18.00 V 18.00 V + 3 DIGITS
19.00 V 19.00 Vv + 3 DIGITS
AC VOLT RANGE
200MV 190.0 MV 100 HZ 190.0 V + 16 DIGITS
200MV 190.0 MV S5 HZ 186.4 V + 100 DIGITS
2 Vv 1.900 V 100 HZ 1.898V + 16 DIGITS
2 v 1.900 V. SKH2Z 1.875V + 100 DIGITS
20 V 19.00 V 100 HZ  19.00 V + 16 DIGITS
20 V 19.00 V  S5KHZ  18.80 V + 100 DIGITS
200 V 100.0 V  2KHZ 100.0 V + 18 DIGITS
200 Vv 190.0 V 100 HZ 190.1 V + 16 DIGITS
200 Vv 190.0 V  2KHZ 190.2 V + 31 DIGITS
750 V 750. VvV 100 HZ 750. V + 9 DIGITS
750 V 750. V. 1KHZ 750. V + 9 DIGITS

John Fluke Mfg. Co., Inc. / 16969 Von Karman Ave.. / Suite 100 ; P.O. Box 19676 / Irvine, CA 92713-9676 / (7141 863-903"



DC CURRENT TEST

PARAMETER NOMINAL

2mA 1.900mA
20mA 19.00 mA
200mA 190.0 ma
2000mA 1900 mA
2000mA - 1900 mA

RESISTANCE TEST

20M 10.00 M OHMS
2000K 1000 K OHMS
200K 100.0 K OHMS

20K 10.00 K OHMS

2K 1.000K OHMS
200 100.0 OHMS
200 00.0

PARAMETER APPLIED DISPLAY READING MEASURED

CONDUCTANCE TEST
2ms 1K OHMS

1.000

200ms 10K OHMS 100.0

el
MEASURED
1.900mA
18.97 mA
190.1 mA
1901 mA
- 1901 mA
10.00 M OHMS
999 - K OHMS
99.9 K OHMS
9.99 K OHMS
1.000K OHMS
99.9 OHMS
- 00.1 OHMS

N/A

100.0 ms

TOLERANCE

15
15
15

+4++4++

15

+++++++
[SEV- XU NV NU RV, N =]

DIGITS
DIGITS
DIGITS
DIGITS
DIGITS

DIGITS
DIGITS
DIGITS
DIGITS
DIGITS
DIGITS
DIGITS

TOLERANCE

+ 3
+ 30

DIGITS
DIGITS



D. Voltage/Current Sources



JOHN FLUKE ~1 &G. CO., INC.

JLGRE RCHMIGEE, UL TES
ror e VO it AVL .. oo 65686
IRVINE. Ch S27H 4 }

JCLENCE wFPLICATLIONS [
ShHI
if91 CONVENTLON CENTER Ok
SUI(E 447
LAS VEGAS 1Y U9 e
ANt ¥ 1F:
JE2ISF4-Ti%

& SAUTTED S
( VODEL PARY NO —SERALNG ACCESSORIES/PARTS INCLUDED N
FOR: | MISC = | BK {461
e ——
RECEIVED - 22 °C i
\JEVANE [ TN TOLERANCE s~ )

CERTIFICATE OF CALIBRATION

The John Fiuke Mfg. Co., Inc. does hereby certify the above listed instrument
meets or exceeds all published specifications and has been calibrated using
standards whose accuracies are traceable to the National Bureau of Standards
within the limitations of the Bureau's Calibration Services, or have been
derived from accepted values of natural physical constants, or have been
derived by the ratio type of self-calibration technigues.

— N R L —
DC VOLTAGE 233339
AC VOLTAGE 234877
ESISTANCE 233396 cio Wieww
TEMPERATURE 229033
FREQUENCY VLF WWVB TECH NO. 148
CERTIFIED BY
—RON FERNANDEZ —62/22/89
SERVICE MANAGER AL e




CALIBRATION DATA
IN AND OUT DATA
MODEL: B&K 1601 SERIAL#: 24-32603
FEBRUARY 21, 1989

OUT PUT VOLTAGE DIAL ACTUAL

0-25V RANGE 5 VDC - 4.91 VDC
10 9.92 VDC
15 14.98 VDC
20 19.98 VDC
25 25.34 VDC

0-50V RANGE 10 9.69 VDC
20 19.50 vDC
30 29.36 VDC
40 39.0 VvDC
50 49.8 VDC

OUT PUT CURRENT

0.2A RANGE .1 .10 ADC
.2 .20 ADC

2A RANGE - .48 ADC

1 .99 ADC

1.5 1.48 ADC

2 2.00 ADC

John Fluke Mfg. Co., Inc. ! 16969 Von Karman Ave. ; Suite 100 ; P.O Box 19676 ! Irvine. CA 92713-9676 ' {714 863-9C31



IX. Other



