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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 
Nuber PR054433 (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

Prepared 09-Jun-1989
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D. 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 (galma/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) 

II. Radiation Detection Instrument (Alpha only) 

A. Ludlum Model 65 

1. Serial Number 60879 (alpha) 

2. Serial Number 48432 (alpha) 

III. Radiation Detection Instruments (Dose Rate) 

A. 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 
Numer TH4700205 
b. 6.55E-3 uicrocuries, Serial 
Nmeber 88TB2201990 
c. 1.61E-4 microcuries, Serial 
Number 871H2200849

B. Beta 

1. Strontium-90-Yttrium-90 
a. 5.76E-05 microcuries, Serial 
Number SR4700206

4/21/89 

4/21/89 

4/21/89 

10/25/88 

10/45/88 

10/25/88 

1/31/89 

1/24/89 

1/31/89 

1/31/89 

o/10/89 

5/25/88 

.2/4/87 

/J.0/89I
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C. Gamma
1. Europium-152 

a. 0.609 microcuries, Serial 
Number AR 716 

2. Barium-133 
a. 0.9249 microcuries, Serial 
Number AT 500 

3. Cobalt-57 
a. 1.095 microcuries, Serial 
Number AT 502 

4. Caesium-137 (Cesium) 
a. 0.9757 microcuries, Serial 
Number AT 500 

5. Cobalt-60 
a. 1.038 microcuries, Serial 
Number AT 503 

6. Manganese-54 
a. 0.781 microcuries, Serial 
Number AT 504 

7. Mercury-203 
a. 1.79 microcuries, Serial 
Number AT 505 

8. Sodium-22 
a. 1.034 microcuries, Serial 
Number AT 506 

9. Yttrium-88 
a. 0.951 microcuries, Serial 
Number AT 507 

lixed 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 1410QB 

Madon Sources 

1. Pylon WNC Source, Ra-226 
a. 2,500 picocuries, Serial 
NLuer 102 

2. Pylon 47imm Radon Daughter Standard 
(IN-190), Ra-226 
a. 2.004E-3 microcuries/cm2 

(at equilibrium), Serial 
Number 121

2/28/87 

9/26/86

Prepared 09-Jun-1989

D.

E.

1/13/88 

3/24/88 

3/3/88 

3/24/88 

3/24/88 

3/25/88 

3/25/88 

3/31/88 

3/29/88 

10/187

2 

3
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V. Air Flow 

A. RADeCO Air Flow Calibrator Model 
C-812, 

1. Serial Number 1549 6/6/89 1 

B. Kurz Mass Flow Meter Model 1544, 
1. Serial Number MBE 1565N 8/18/88 3 

C. Kurz Mass Flow Meter Model 490, 
1. Serial Number LVE3179I 8/18/88 4 

D. Anderson Constant Air Flow Pump, 
Model SE112 

1. Serial Number 785-372 9/22/87 1 
2. Serial Number 785-371 9/22/87 1 

VI. Mass/Volume/Length 

VII. Temperature/Barometric Pressure/Humidity 

A. Thermometer, Serial Number N-67692 10/28/87 1 

VIII. Electronic/Electrical 

A. Pulser/Signal Generator 

1. Ludlum Model 500 Pulser 
a. Serial Number 61737 1/11/89 3 

2. B&K Signal Generator, Model 3020 

a. Serial Number 89-19309 2/21/89 2 

B. Oscilloscope 

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

C. Voltmhters/Ampmeters/Ohmmeters 

1. B&K Volt/Amp/Ohm meter, Model 8024B 

a. Serial Number 4480363 2/20/89 3 

D. Voltage/Current Sources 

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

IX. Other

Prepared 09-Jun-1989



IN

Revision 1 
Page 5 of 5

XI>
Date'l

Prepared 09-Jun-1989



I. Radiation Detection Instrunments (count rate)



A. Ludlum Model 3



Ludlum Model 3 

Serial Number 62317 

SDetector Model 44-6/Serial Number PR54388 

None.



Ludlum Model 3 

Serial Number 62643 

Detector Model 444/Serial Number PR54387 

None.



B. Ludlum Model 12
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CERTIFICATE OF CALIBRATION

I... /.•

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 486=13 U 
SWEETWATER, TEXAS, U. S. A. PH. 015-•35-64

O ORDR NO F3- Z Z Ser ial.o , 2 9?

Mfg -Dot. Model.. Serial No L1 ,7 
Cal. Dais c., 2 4..- /- . .a -5?/ Cal. Interval .,#r METERFA C L-a"6 

Check mark ( -1-saaplles to ap llcable Instr. and/or detector lAW mfg. spec, a. R Iow Instrument 

RE't. (Alpha) Bkgnd. (L1) -0pg 0 Oper. V•,ý _ V at__ MV 
Tomp Z:C Humii-ty % -!5 % Reap. ok Q1ýro Root ok. 24 udlo oh. (3-.kotr Zeroed 
[T"3Bat ck. (Min. Volt) Z"' Z.. VDC ] Set. Vol VDC Instrument Volt S - CD V 

0- T1hehold Dial Input mV. ' Input Sone Linearlty 

SReadout (2 points) Ref./Ino. i-6-6 ,V Ref./InstL. "-Z6'Z V 

o1 Alarm Setting ck. [] Window Operation S Sackground subtract W4:,hanicsl ok.  

o Field Change Statue 

Repair Instrument Received: [3 Within Toler. + -10% r' 10-20% 03 Out Toler. 3 Requiring 
Retalr

COMMENTS: 

G amba lra": Gm li. ped dem m- m. ft by I. 4"4 I W G 1 wio pub s .

RANGE MULTIPLIER 

_x AID0 

x / _.x 
_X 
..X 
..X 
...x

REFERENCE 
CAL. POINT 

//':'

INSTRUMENT 
METER READING 

.=,.zzz/

�6

INSTRUMENT REC'D 
"AS FOUND READING"

,,ZZ// Ange(s) Calibrated Electronically
hbCm Ol. i

/ / / / /

/ / / /

/ / / / 

/ / / / /

"As nud Rad'

// / / / 

/ / / / /

Imo .... ..mo b&e owew m a*~ E mb Non I loo banoweowt1Wsunorawoolwto asNedow onlono I~mmelf W1.ON 111M 116411011 d6 ii i~~lI~ill•1/ 11 lilI ilII ! I d 111111'M No mum"ll or Jil111M bo 
tw mbn ~ ~ M u u m n h 0. min M o Wk m um o m U .

O C&137 Gamma 9/n 1162 [0 Net 

0-AIp ha s,'n Z7 
~3

Calibrated

utron Am-241 Be s/n T-304 8e, o T caf,,.,m um H& W011

Q] Beta s/n C- Other

Oscilloscope 8/n E'I ultimeter /n

r ... / - --
flat.Reviewed ByL 

Twi = - son

Digital 
Readout 

Log 
Scale /

%OUQ U I.I • VMCMt/ -• ,*.,,.

MOW

natis / - -31 - P?

m
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au..wi no ANDmANuwaa?03E3 * LUDLUM MEASUREMENTS. INC 
915 235-64N - 28-4047 TZLIM xo. 44002 9D 

inoe rovvzrcaox sie Pax N&. am 6 

301 OAK STREET 

SWEETWATER. TEXAS. U. S. A. 79858

Benc& Test Data For Deetro:=z 

E..'I1E*Emi c,'-~ MA 'Pa.. ~

C..tr-,eý Z irtnce-- um to Detetor : L r 

count Tim (P .?COMA Inplut SAnstiwty 2e10L

S7el a...
- ~ ~ ~ ~ ~ c i.LL ?&6________r_

43-4/43-4 HV ADJ FOR ALTITUE 

4000 foot 196 V 

2M0 foot 192 V 

6000 foot 1900 V 

7000 foot 1875 V

ALPHA SCM1TILATION DETECTOR 

HV 
Platmea Beckvmmdx Somu Coutm

OPERATING VOLTAGE SETAT ,-7K (Yt'If V

O Uniformity (+ 10%) Ame Effidsancy% 
0 IeaUt Sensitive Position (Head Of ro 

* 0 Opposite Least sensitive Position (TOP Of Poe 

*#A____ giana tr~ lAZI

7Mma 3 /0

AMR 
POPORTIONAL 14"- 1484 ACKGROUND bI'ER READiNG RANGE/SCALE 

/,///////I Toel L/S ____ 

IZ~3 i~iiCaitwrCi J

"' v - ýýw/ 7
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ow . LTUDLUM
MEASUIREM'ENTS. INC.  

915 .- 2354r - 235.487 T== No. 4=2 oD 
POGrT OPIc] ""z al0 PAX .. mam iN.W 
801 OAXK STUNZ 

SWKUCTWATZR.. TEXAS. U. S.A. 79558

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  
LAS VEGAS, NV 

DATE: /'31'0 CUSTOMER PO014-'90 -4-5 LUDLUM ORDER #f-YA7 
CATALOG 049- 4L21,61 MODEL & SERIAL ______05M_7940

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 
MEASUREMENTS, INC.  

pRa**'*#r _Z

REPRESENTATIVE OF LUDLUM 

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

0 A" L -0 •'w, 4 0d.ahyi An" i, ,96 •



CERTIFICATE OF CALIBRATION
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 46662 UO 
SWEETWATER. TEXAS. U.8. A. PH. 915-26454M4

Mivial

DatL Model Y 3 ±1lY

ORDER NO •'g- 7 

Serial No •f- ? ?? 
Serial No

Cal. Da, .Z Z -- a Du. 0.. / -D uo -Z 1 Cal. IntrvaLL/ " METERFAC -331 
Check mark ( -. 1 applles to aplicble inutr. and/or detector lAW mfg.aIbcms, ia-'New Instrument 

9-Dot (AlphaV Bklgne .. ,," cpm &-115a Oper. V ZrA V- MV 
Temp Humidity % 4'/S Reap. ck Boro Reset ck. 0,-%idlo ck. e-geter Zeroed 

Bat. ck. (Min. Volt) VOC 0 Sat. Volt .VDC Instrument Volt Sat 4z? :'C ) V 
2 reshold Dial Input Sons. m Input Sons Unearity 

Readout (2 points) Ref/Int et'O.- v .. •/ /•-?-
"o Alarm Setting ck. 0 Window Operation I" Backlground subtract &Kgechanicai ck.  

"o Field Change Status 

Repair Instrument Received: Q Within Toler. + -10% E3 10-20% 0 Out Toler. 0 Requiring 
Repair

COMMENTS: A Y 

9I)7 T A '30 ?Ohf' /bs OLC. d V/J5T q74 

Gaomma Caibraft: (W Oft~elo pedmMma aorilberto on map Ow IL 44 is woo as me of pw alm mom.  INSTUMET INTRUENT ECI
RANGE MULTIPLIER 

_x Ir, 2 

_.x 140 

x / 

_x

REFERENCE 
CAL. POINT 

-3 A0,

INSTRUMENT INSTRUMENT REC'D 
METER -NEADING "AS FOUND READING" 

;P#" -Range(s) Calibrated Electronically

Digital 
Readout

Log 
Scale /

210111110 CIL Flow 

/ / I // 

/ / / //

/ / / /

/ / / /

"-A 74m 3Mfb "

// / ! /

/ / / / /
LUiMn A ieb U am. So a n abom -m lmbem lowd bamenpabh ,qmlm8 O sola or I*' 1 o B am.  
am 11491010 muaam w =1 aua 11 In ad k am M Mw b o =111rm em l m.f W lm km doli 
twolbe r aft of IuP M 4a0m 0 mia ,Ul A ad n3

C] C1137 Gamma s/n 1162 [-] Neutron Am-241 Be s/n T-304 Sid.f I cmi Lam 14,. L&OM 

0•Aipha 9/n 0 Beta */n QOther 

21•-50oo /n 7 " 0ciloecope 9/n 1Iultlmeter 9/n3,z-27..

Calibrated By 

Reviewed By:.  
Ton 3 -I

pl= a a ,

N
CUST
ULn /A , , L-1Y •,
Mfg

/ /

OMER ) e-7- L.- L . _

UPA&I

wv-

Data-



&ILaJa# Gail 5• aG~rUati 
aoa ý &e W68rv~O ana * LUDLUM MEASUREMENTS. INC.  

915 - 2SS-.04 -28&.4947 T"LJ=Mo.4082 UD 

P0eT OrriCz BOX $to PAX Of W 204 

501 OAK STREET 

SWEETWATER. TEXAS. U. SA. 79388

Bench Test Data For Detctor-4 , ,..,

�Jh�

C~ter-,e: Distano-Source to t-

/ 7
-t

/- -. -No R ,

Counte input Sensitivity

a.. J-7 .9/11) e.,A

43,4/43.44 HV ADJ FOR ALTITUDE ALPHA SCDITILLATION DETECTOR 

HV 
Platsai Backgrun source count

OPERATING VOLTAGE SET AT e7N / I 0.-'L/- V

13Uniformity (+ 10%) Ave. Effidmeny- z % 

"- Lead Suauitive Pmitim (Heel Of P1t2) 

* • Opposite Lest Sensitive Position (Top Of Prob) 
T%.. /• - n ?/ý -/f9 ._

Form n 3/w

ALT. EIGH VOLTAGE 

Sea Leve 2050 V 

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

AIR 
PROPORTIONAL 4M I" BACKGROUND METER READING RANGE/SCALE 

I/I//IIt111/I 'o L/S 

I/i- q Y Center ______o x_/_o 

'// "/I///Ill'h01

11
C79 , ýW 7 Ili 4V

VýMlf tn r~N"m
%,,,•bwIbAA• D



.iNaIuO&u mtruvTAGTluuU 
Ow m LUDLUM

0,u~kumaam

MEASUREMENTS. INQ 
915 . =8.84 - 23&.047 " x•.. MGM8 UD 
Pose! x~zaovvuDXc. Px Umm 

101 OAK STRE3T 

SWlMTWATUA . TcXAS. u. S.A. 70556

CERTIFICATE OF CONFORMANCE a INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  
LAS VEGAS, NV 

DATE: 111' ??CUSTOMER POO@1ff8q,6 125- LUDLUM ORDER _______ 7 
CATALOG # J'l42.J.ll. MODEL & SERIAL 0 

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 
MEASUREMENTS, INC.  

_Trr : ~4 
0.fQLzLEP1E..T'

REPRESENTATIVE OF LUDLUM

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

0 in" OL omwt..', f•L.d"s"y Jim "g6,



N CERTIFICATE OF CAUBRATION

CUSTOMER , j 7
-� �. /2

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 418132 MUD 
SWEETWATER, TEXAS. U. S.A. PH. 015-3544

- ORDER NO-27 

Serial No 51Zrj

Mf g Dot Model i.Serial No .__ 
Cal. Date- -y Cal. Due Date. --_0-- 2. Cal. intervae .< MTFRFAC' 
Check mark ( .- i1applIes to aplicable Instr. and/or detector lAW mfg. sJ a,. Eliew Instrument 

Do~6t. (Alph~a Bkgnd.... .......... cpm G6ifs. oper. v aL; MV 
Tomp Humldity • % e r1i Rasp. ck " Reset ck. e udlo ck. 0 Met Zeroed 

[--Bat. ck. (Min. Volt).t"<" . VDC Bat Vo VD C Instrument Volt Set 

o Threshold Dial Input S , Input S• Lnearity 
9-/1V Readout (2 points) Ref./Ins.. _V Ref•Ln.•L / • __, • -ORv 
o Alarm Seffing ok. C3 Window Operation 0 Background subtract %310echanlcal ck.  

] Field Change Statue 

Repair Instrument Received: 0 Within Toler. + -10% 3 10-20% C3 Out Toler. [3 Requiring 
Rewdr

COMMENTS: c 
W 66 A~23 7 rczds/ P-7 

Gin CNhumnsm GN iamadwe ielee f'mr b MU br A. M4 In TOO A boa of Pw~sfe am r

RANGE MULTIPLIER 

x /&0/) 

X " 

..x 
__x 
_x 

K / 
x 
K

Digital 
Readout

Log 
Scale I

REFERENCE

/ / / /

/ / / /

INSTRUMENT 
METER READING

INSTRUMENT REC'D 
"AS FOUND READING"

;00#3Range(s) Calibrated 
no Rese ' As VW

/ / / / / 

/ / / / /

Electronically

I / / I /

/ / / /

- bd m lI s, ie ae m d bW I e" aim le m ausni ,m d usom Glh mal " barnbus I 
W 00 10 WWpS duýe~ -a~ ftba~a Be=1 ==i d1 Mr M.4NA fw

Q Cu137 Gamma s/n 1162 0 Neutron Am-241 Be s/n T-304 S , 41 TO i .. 1,,& .  

0'<Iphas/n JC7 0 Beta [/n C Other 

a-MA500 /n Oscilloscope s/n Eyietimeter a/r, .• 2 ,_..

Calibrated I 

Reviewed B 
1To U - 3/a

/ _?ý-F
flat.

3,

hwwý

f

nat-- 
/ 1 m F9



wwlaý NDmaaraw*a LUDLUM MEASUREMENTS. INC.  
or 9315 -28.544-225.407 TZI 3.. 4SUM OD 

i&aamf~ j. ,nd~isa POUT OWFICIR 30K GIG WX 00 am Own 

ffblmwaM~u& 501 OAK XTRBET 
SWEETWATUR. TEXAS. C. S.A. 75556 

Bench Test Data For 7eetre 2 6 ?'

�q IN�CL�ZTh ritncoue to Dewm &

Countenr Input sansitmty--, 4=4

U-.~m --ý- f- - - _____________

43-4/43-441W AMJ FOR ALTITUDE 

4000 foot 1902 V 

2000 foot 1200 V 

3000 foot 1900 V 

7000 foot 1875 V

ALPHA SCINTILLATION DETECTOR

OPERATING VOLTAGE SET AT-

AIR 
PRPORTIONAL 4&65 48&W BACKGROUND METER READING RLANGE/SCALE 

/,/////f ToeL/S 

~-9Yc Center_ AK 0~iQ 
I/I/i//i/Heel Other _ _ _ ________ ______

0Uniformity (+ 10%) Ave.Effildaa7 

0 *Oposie emSenitvePosition (Top Of Poe 

ra.+-/ - r, L ?Rienatmei

Film 31 3,u

count' ,- 7 � � �
-M

Plta Bacgrun SoureCount

I 4

________ * .4.

4

________ I

________ I

ZZ
,- Jy -11m gaz

C.J6 f / " L,- -- --V

ty'" L ý ý=' ý ý

Order N

T--- 7P/l/ -ý2 a JFWT Xr 7 3



Vinail &wu MAJ&W•"AcTrrl 

ow H LUDLUM MEASUREMENTS. INC.  
915 . 23,4M - 2-2.4*"7 T"mJ Xe. 40M VD 
POST ovcmD- 3sO310 PAX oft omu mm

gmasumaw&& 501 OAK STR]ET 

SWEUTWAT]RL TEXAS. V. B.A. 7955, 

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  

LAS VEGAS, NV 

DATE:/-•/'•? CUSTOMER PO*•-2f&2S-:k"r LUDLUM ORDER o924*_6 
CATALOG #4840- -.LL MODEL & SERIAL #mlIl-d'5,qq.pM4,-444O.Ot2/, 

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 
MEASUREMENTS, INC.  

ITEr

REPRESENTATIVE OF LUDLUM 

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

0 Js"a OL ~ gJLaa 7ig~ &as?6z 0



CERTIFICATE OF CALIBRATION
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 466632 UD 
SWEETWATER, TEXAS. U. &. A. PH. 915-23,4494

CUSTOMER ORDER NO 77 

Mfg., 4 aodel Serial No 
Mfg Det Model- 377-7 Serial No ) 54'+: ".  

"Cal. Dae - 7 Ca. Due Dat- / - 2 -5 7/ý Cal. Interval 4. 4Z METERFACI--Z•I - -,.15 

Check mark ( -<japplies to applicable Instr. and/or detector lAW mfg. spec. a. e -kew Instrument 

0 Dot. (Alpha) Bkgnd opm f ,beL Oper. V .L.. 0 -V at MV 
Temp . Hum•lity. - •L-- % 9-4/S Resp. ok 2-lero Reset ok. El- Audio ck. Eý- leter Zeroed 

,'Bat. ck. (Min. Volt) - , g VDC 3 Bat. Voel. VDC Instrument Volt Set _ V 
o Threshold Dial Input Sons '2. 'T- mV. 0 Input Sons Linearity 

o1 HV Readout (2 points) Ref./I n sLtJs ',-• ' V nef./ls /..,'tC-c V 

"o Alarm Setting ck. [Q Window Operation [3 Background subtract lichanical ck.  

"o Field Change Status 

Repair Instrument Received: Q3 Within Toler. + -10% [ 10-20% 3 Out Toler. ) Requiring 
Repair

COMMENTS: /-.  

it~~~A; r7 t'~ ý? ~6' ,4A-VLdn-,(7/n -eeks d c5
Gýia cfl'rdaw: Oamisbati. peibmid perinidr b ma WOW ftr I- .4 OR u S bt d ipro Ahm "Wan

RANGE MI ILTIPLIER 

_.x /z•) 
_X /,Oc x 

x 
.x 7t 

_x 

_x 
_X 
__x 
.x

b 

/ /

INSTRUMENT INSTRUMENT REC'D 
METER READING "AS FOUND READING" .3eo 

.. // -Range(s) Calibrated Electronically 

/r / / / /A / /

/ / / / / /7/ / / /

REFERENCE 
CAL. POINT 

-// ,

zehrmý CaL raw 

/ / / /

/ / / /
Lafim lbesinmU Im. ewm. dwb S OnS abmu fskmm bw bu aiRn oe Is s Umnah u= to d Nasima aw Of SMk .~ W 10 S. rnWr 
d=r bodlu"m~gb~iar1Sb im m.~ u mpu au Pamm Mm"u W haw burs iuwlei 

b, . adaWeed nabe mibms.I~in~lm~m Oi bn S. ru~i am &"pe WOW4IU of i mU.15 
by an ra j/um lb= =M Wei Ai/l / ¢ ~ 

Ill~~~o M l i I ll•dIX S ,,4NM Im

I'-6137 Gamma a/n 1162 - Neutron Am-241 Be s/n T-304 ft" ',, - -- L 1 10-..,

[] Beta a/n C] Other 

Oscilloscope a/n - 1ýultimeter /l/n -- -

[] Alpha s/n 

24-1500a/n 

Calibrated By 

Reviewed By: 
VMS = - 2/11

Date

Nml

Digital 
Readout

Log 
Scale /

0,.7 _$4z-1:,• o•ý,4-j¢



&ai a~id ffl4drUad~L
mU LUDLUM

ffMhumla&A

MlEASURFMENTS. INC.  
915 . 2354484- 23SA11 TJM No. 406=02 UD 
Poer ovvcu ox axe PAX M &. (f04472 

501 OAK STREET 

SWEETWATER. TEXAS. U.5. A. 79856

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  
LAS VEGAS, NV 

DATE: 1-CUSTOMER PO#'R J _'-LUDLUM ORDER 

CATALOG 04&911 l'/8?'L3 MODEL & SERIAL SWLlV¶u4'nW.? ffe 4 .4 I ", p; 4 (V- ,bo 0 p e a 3-4 10 

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.

ITmr # 
pao~ih1mefT Of

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.  

St a edsat, fndMLhy Simw 96 "

ol(e=ý



ousNGUUR AMD AMAimpAOTPEKU 

or 

~Sd~ah .f d £1l1 gd~4fl

IN LUDLUM MEASUREMENTS. INC 
915 - 2&%.8%4- 23&.407 ThLZX No. 406832 OD 

POwT OFPICI BOx 10 PAX ma. MR15 - 2" 

501 OAK STREET 

SWEETWATUK. TEXAS. U. S. A. 79554

CONVERSION CHART

CUSTOMER: ", 5/xZ- c

Order :.______ 

Source L-

Model No22L; SIN_____ 

Detector ModeLi•-ZY s,iL "2±TeI f

Reference Point 

57~

Ranige/Scale

3100 

3/2 _ _ __ _

4

Fwm 17

Data,/- 3 -F5



D us*N 33 "D amrAc3AOumms 

0r 

.SU 1qq _da h
(jiLUDLUMMEASUREMENTS. INC.  

915 -235.54" - 235-4647 TEXLEX No. 49MS2 IDo 
FOOT OmFcs BOX 810 PAX M O. 01).46m

- ~ 501 OAK STREET 

SWUETWATNII. TEXAS. U. S. A. 79556 

CONVERSION CHART

5
OrderNo. ____

SiZeL

Reference Point 

§UO 

/5-0 

57) 

7-5-',

Date /~c 3, 
Model No-. 2,AL............ / 

Detector Modeli2±±.S/.. 'Y 
HL V.:.ý 4

Diml Rangs/Scale 

3 V6 f/0

-1�-

1*

*1-

?wu 17

a %RLvý I, , 5,4 'r L/---



Um CERTIFICATE OF CAUBRATION

CUSTOMER J - i- J 

Mfm ~%.Jiftd/ ,1L
U,,'

Upu4-7

fl-6 &A..4-S

-N' 
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 466132 U0 
SWEETWATER, TEXAS, U. S.A. PH. 91 5-23-14e

ORDER NO- • /2'Y 

Serial N

Cal. Oate f -- 2" .2- ... Cal. Due D-i- / Dat -e.... Cal. Interval /LL. METERFAC."'42 A25-
Check mark (--")applies to applicable instr, and/or detector lAW mfg. sp_..,s e.- -ew Instrument 

El Dot. (Alpha).b Bkgnd cpm ieL Oper. V Va - MV 

Temp .-ZlJ Humidi - % E -/S Reap. ck 0'iero Reset ck. C-Audio ck. 01- -Zeroed 

S-Bat ck. (Min. Vol t) VoC 3 Bat. Vot DC Instrument Volt Set L. .._...v 

El Threshold Dial Input So a - mVo r3 Input Son* Linearity 
,?"HV Readout (2 points) R./,ns, -:i 49 

o Alarm Setting ck. F Window Operation [3 Background subtract U,49chanical ck.  

:] Field Change Status 

Repair Instrument Received: 0 Within Toler. + -10% [3 10-20% [3 Out Toler. [3 Requiring 
Repair

COMMENTS: 

aem15a 6aaa 44 gc., /.. ( 3u~ a e7 ra (- s f- 51 44 ; b1 ale. m~ u w.

RANGE MULTIPLIER 

x/A 
x /e~~f 

X "6 

x / 

._x 

__X

Digital 
Readout /
Log 
Scale / / / / /

REFERENCE 
CAL. POINT 

3, ,e 1 -

INSTRUMENT 
METER READING 

• Zo 

49 / Ran

/ / / /12 

/ / / / /

INSTRUMENT REC'D 
"AS FOUND READING" 

ie(s) Calibrated Electronically 
"Am WiW ltiuAW

/ / / / /

I I / /
Lain. Mrninimao. Um -.w1 Ndt f. WWsy ~Ufm b bm ~imdO smdw wnavN a Ba NwMW 3m.. d emnarfw % an aaa.m 
d= f----m _ - 1uabUn1 BwN. i mM. mm... o bm amo ,a ftu vemn olif a bae Om .I 
by Ba adat Oft of embatam. fta." "a amIN. na w a Me niw~kow 7w tm .. 996=228"~i.M

9,6137 Gamma 9/n 1162 0 Neutron Am-241 Be s/n T-304 iW9 o - CaUh•ts Ur ., . IA.WM 

C3 Alpha 9/n C] Beta s/n C] Other 

2-500 ,/ /n 0 Oscilloscope s/n 0iultlmeter /n

Calibrated By: • - A_/ _ Date / -o 3 -CF?

Reviewed By* • .. - " , , 
S7u -i/U

not ./ -

/ ftr CaL /

qVll II Will*,,

6



DuaowmaE Ails mAJUmVAOT53uw 

or 

-sa.bqrt da "h

* LUDLUM MEASUREMENTS. INC 
915 - 2354484 - 235.487 TELEX No. 48802 00 

a POST OFFIC B40X 310 PAX N& O. mumW4z
Valetuisia"501 OAK STREET 

SWEETWATUR. TEXAS. U. S. A. 78536 

CONVERSION CHART

C S1TOMER: le-,)
Order No. 6 ' $'g•7 
s.. • '?

Size t•�o�6I

Reference Point 

•620ei

moda No- XI S/N--- &N6

Detector Model Z"'*& A , ~ 3~ 

H.V.: (9

DWa Ranwgae/1

,270 

9___19U

it 1

4

i

i

Da -CPR



DEGU30I3 A00 MAN'UWACTURRA 

or
* LUDLUM MEASUREMENTS. INQ 

915 23=5W5d - 23&-404 TELECX No. 460W3 vD 
PowT OFFCEDOE 310 PAX NO. (fls) 23s40 

501 OAK STREET 

SWUETWATNII. TEXAS. U.S. A. 73556

CONVEIRSION CHART

CUSTOM]ER: t 

OrderNo. LIQ
y

Date- / zzs -'?

j 

-�Source(~/3 

size_ ~ 2 '

Reference Point 

ccC )

Model No-_____

Detector Moael.Jtý( 7SN~~i~

Dial Range/Scale

/~ 36 &rf 

& 2__ _ ifo 

_ _ _ _ _ _ _ ' 

72 ' U_ _ _

Fun 1?



33.30m atolD MI•WAaTBu33 

O3 0ý46ý &No a.M~ .r 1 lAAcTaIs

0uJzzni'

9i LUDLUM MEASUREMENTS. INC.  
915 . 235.8494-235.4847 T xo.. 4802 vD 
PoUTorVVczozlo PAX N&. (92.M.4

301 OAK STREET 

SUWENTWATER. TEXAS. U.S. A. 79556

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  
LAS VEGAS, NV 

DATE: CUSTOMER POO LUDLUM ORDER .  
CATALOG .9-",-dA7-lT39i MODEL & SERIAL 0 *.s2 &49, v.t eAo2"j I 

47-15ý3T 4q40-* O •P 54 

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.

ITrE *1 45$

0

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.  

.&s" Oa ,sd,,iL o ?,,,=% y Jim" ,96 &



C. Ludlum Model 2929 Dual Channel Scaler



CERTIFICATE OF CALIBRATION
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (015) 235-4672 
501 OAK STREET TELEX No. 40@M U0 
SWEETWATER, TEXAS, U.S. A. PK1l."5W-4W4

CUSTOMEFt S A0• 0- 22 ORDER NO RP- " L. 7 
Mfg T IrAJ., Model 92 Serial No Z s 
Mfg &VtAL 0-~ -t ~A DeL. Model '9_?J0I Serial No L 53i3L 
Cal. Dat - C-a. Due,-- I "30 - -Cal. Inte,,aL.MIZ -ETERFAC L 
Check mark (-'i applies to applicable Instr. and/or detector lAW n". spec, a. 6 -* I New Instrument 
0 Det. (Alpha) Bkgndf cpm e- Dot. Oier. V.....' . a 4m,• t. f , MV 
Tamp. ,•l Humldlty.-5Q. % r-3 F/S Reap. ck C) Zero Reeet ck. if-udlo ck. I- Metwr Zeroed 
"C Bat. ck. (Min. Volt) VDC C3 Btil Volt VDC Inshrument Volt Set 75 Y 
"o Threshold Dial Input 8Ua-i MV. [3 Input 8enL Unea 
r HNV Readout (2 points) Ref./Ins• -. 00 E00o V RaI./ki.•7_ o 7000 V 

o Alarm Setting ck. [3 Window Operation [3 Background subtract er' echanical ck.  
o Field Change Status 
Repair instrument Received: 0 Within Toler. + .10% 03 10-20% [3 Out Toler. -r'Requirlng 

COMMENTS: 
pair

00ý Cmdma: ON btWn•b m m on 

RANGE MULTIPLIER REFERENCE 
CAL POINT

- mOW ftN. I445 Imnm oe dk 5 ofmure km a 

INSTRUMENT INSTRUMENT REC'D 
METER READING "AS FOUND READING" 

Range(s) Calibrated Electronically
-dý -__ F4011 N 7makm N-W amwa -AuO amrm 

Digital 
Readout / / / / / / / / / / / / 

Log Scale / / / / // / / /// / / // 
L 4 0 M N O M W N N W & m . 6 0 0 N o " S .W O a s . . k mM Mkm ~t I V W ss e b b f a a n " ffi m 3 m m . d .a n e f o a *s o j n 
on ftdft= d fa b"ud shd =% Wm l iaw lnaifsd NW "aa Y4n . mom" I~ I ONOWN, or ha. km d e m m . m m0m m a m t e mm mm om mm 

Q Cs137 Gamma s/n 1162 Q] Neutron Am-241 Be s/n T-304 9 o, X L&M.

- Alpha s/n [ Beta s/n [3 Other

2-M-500 a/nr 2A.'1 C3" . [ Oscilloscope s/n - ] Multimeter a/n 

Calibrated By* Date 

Reviewed By:- Data 
3, 21 - V110

W

_X 
_x 
._x 
.X 
.x 
_X 

X 

..x 
_x



.in0w= &me ftAVwAw-"u Iii LUDLUM MEASUREMENTS. INQ N ' 
931 IS - U54 S.-447 TKLZI Ru. 46012 01) 
"m03 ornics Box *in PAX 30 WW31a

101 OAK STRZET 
OWKUTWATNCR. TEXAS. V. 5. A. 7053o

BENCH TEST DATA FOR DrE`CTrOR-4-j J-i. S/N.-Q*LR J..

CUSTOAME Order No. R-q- 4& 2
Con 2I 1^95 29to r to Dsetor& A, %Z &.., 

4At q 0W4 oA'"to
I * Li� *�'Y� Counter Input Suuftfvi iyL Bt6 -44 j,~,,

,@em .-4 c 
sin i 3 oi

A.M.,u1

lin Top rl3o

ZL7. ~ ~ ~ ~ ~ ~ 3 71~ i2 5 AL ___ __ 

2S~. ~ ~ ~ 1.40 j1 j1 j..9__ 

~> A~ A-(.~ 

riri,ý Y 7 1 7- 65 10

SIU~I I. ~&JLd n,
Dae I-'c-94

161

Count Tini

Other

H~h 
volt Backpon

��V-2o-�q

d

S A, 77 ('

Tootme 
size_



F
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(

S 
U a 
a 
U 
U 

U S 
I 
I

F v 
IiA

II 

31i 
0i

r 
p

O,

t4

0.I 

~A)
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I 
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'I 
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"&"DOW= A " WAJMVA LUDLUM MEASUREMENTS. INC 
5OSTd464235 1 - =&On Zm. no. 6ý UD 

@K1 OAK UTELXT 
UWUTWATZR. TZXAS. U.S.A. 55sse 

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  

LAS VEGAS, NV 

DATE: CUSTOMER PO.1eIJR 61 7LUDLUM ORDER 7 
CATALOG #4ff-1,7'f ,Z MODEL & SERIAL e#fl2 /"'V.T/. 2,. 33" (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.  

JTEW) SAft 1 

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

.&"~~ OL~ vVadm-t ffh Jim" Y96s



D. Eberline ESP-1



HIMA 
TWmno AnaIy-ftdka 

TAWfberftm 

5635 Jefferson Street NE 

Post Otffce Box 3874 

Albuquerque. NM 87190-3874 

(505) 345-9931

r,-

HP-260 
CALIBRATION DATA SHEET

Z ~7- 7

HP-260 SN: 7pi3nm Property of: •ATr

Readout Inst.: PqPT SN: i An Cal. Exp. Date:&

High Voltage set at 900 volts

SRY-90 
Beta Source SN: 52938 Activity: 15,867 DPM 

Date of Calibration: 3-23-89 

Beta Efficiency:

Geometry:

mRad/hr: 1.492

SH-4 (with planchet)

5 Min. Ct: 13,000 

5 Min. BKG: 217

CPM: 2600.00 

CPM: 43.4

Net CPM: 2556.6

Efficiency -
Net CPM 

DPM
100 - 16.1 X

1 mRad/hr: 1714 CPM

15% + 2%

(Direct On 
TC-99 SN # 
5 Min. Ct.  
CPM 3180

Date of Calibration: P'7.75 Expiration Date: / -/7-r

Calibrated by: 0ý1wtnL ivfPHr 
(Print Name)

Reviewed by: Date:

"(Signature)

Li - IV

EA4.12 
Rev: 1 
Date: 25 Jan 88

TC-99) 
C-6094 

15,900

EA4.12-75

:7,4



/ 1VIA 
nilwn Anak-tkd hbc

TMAIEbarline 

5635 Je*fterson SSreet NE 

Post O,,ce o, 3874 -3874 ESP-I " ,,otw• •-q 

Albuquerque. NM 07190-3874 CAL IBRA ION DAIA SIIEEF 

(505) 345-9931 

ESP-! SN: !f9A Property of: SAIC 

Locationk:AT..•.RFCn RAMATROL 

I1lgh Voltage Check: 

Electrostatic Voltmeter SN: 11166 Cal. Exp. Date: 8-5-89 

ESV Pre-Cal Post-Cal lolerance 

600V 61 n 606 6004_30V 

lO00V ! wVn 1000 1000+50V 

1400V I&M 1400 1400+ 70V 

II.V. set at: 9nn volts

1iput Sensitivity Check: 

HP-I SN: 526 

Pre-Cal 

1 2mV 

(12mV yJjQ)

Cal. Exp. Date: 5-21-89 

Post-Cal 

12 l2mV,0.SmV

Scaler

MP- I 

1000 CrIl 
10000 CP14 

lOOK CPI4

ESP-1 

999 CPII 

c09

Date of Calibration: 4' '1.AL , 

Cal Ibrated by:_____________________ 
(Print Name) 

Reviewed by:_ V A

Tolerance 

1000+5 LIMI 
10001±50 C111 

IOOKSUO CP14

Expiratlon Date:____________ 

Date:

EA4.26 
Rev: I 
Date: 17 April 89

EA4.26-161)



/ flenmo AnalytcalWm 

"TMAIbeaf ne 
-5635 JeI'orson Street NE 

Post Oftce Box 3674 

AlbuquerQue. NM 87190-3874 

(505) 345.993Y

HP-210 
CALIBRATION DATA SHEET

75abi #7 (-76

IIP-210 SN: 704260 Property of: SAIC 

Readout Inst.: ESP-1 SN: 1620 Cal. Exp. Date: j 

High Voltage set at 900 volts 

SRY-90 
Beta Source SN: 52938 Activity: 15,867 DPf mRad/hr:L _ 

Date of Calibration: 3-23-89 

Beta Efficiency:

Geometry: S1--4 (with plan 

5 Min. Ct: 14,800 CPM:; 

5 Min. BKG: 206 CPM: 

Net CPf: 2918.8 

Net CPM 
Efficiency x x 100 = 18.4 Z 

DPM 

1 mRad/hr = 1956 CPM 

Date nf Calibration: V-/1'-? Expiration Di 

Calibrated by:/0 ,Vr(Prn NUPPqY 

Reviewed by: _ _ _ _ _ Date: 4

chet) 

41-2 

(Direct on TC-99) 
TC-99 SNIC-6094 
5 min. ct. 17,600 
CPM. 3520

ate:)/C- -1 " 

a-tu- )l

EA4. 11 
Rev: 1 
Date: 25 Jan 88

'N

T |

EA4. 11-71



dAKA 
Yhmmo AnaM&dbCNk

7lMAI~bwerl 
5835 Jetfmofl StrOt NE 

Post Office Box 3874 
AibuQe*rQue, NU 071"0-874 

(506) 345-9031

HP-260 
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: S2935 Activity: 16,464 DPM mRad/hr: 1.548 

Date of Calibration: 8/1/88

Beta Efficiency:

Geometry: SH-4 (with planchet) 

5 Min. Ct: 14,700 CPM: 2940 

5 Min. BKG: 251 CPM: 50.2 

Net CPM: 2889.8

Net CPM 
_x 100D- 17.6 % 

DPM

1 mRad/hr: 1867 CPH

(Direct on Tc-99) Tc-99 SN: 4302 

5 Min. Ct. 10900 
CPM 2180

Date of Calibration: 102 - X :;,2K. Expiration Date: 4 2-4r? 

Calibrated by: Ro aee.0& 7^*4 nn 
(Priet Namb) (Sate nure) 

Reviewed by: -4- Date: I 1b- ?.S-- TV•

EA4.12 
Rev: 1 
Date: 25 Jan 88

EA4.12-75

Efficiency -



AIOU'

(30)348

0LAjwtka§bI= 

.rson Strot NE 
ie Box 3874 

,y,. NMr 81o0-374 ,HP-21 0 
owl CALIBRATION DATA SHEET 

HP-210 SN: 704260 Property of: Reynolds Electric 

Readout Inst.: ESP-1 SN: 1859 Cal. Exp. Date:-1._L2.i/a..  

High Voltage set at 900 volts 

Sr-Y-90 

Beta Source SN: S2935 Activity: 16.464 DPH mRad/hr: i -s..  

Data of Calibration: 8/1/88 

Beta Efficiency: 

Geometry: SH-4 (with planchet) 

5 Min. Ct: 15,800 CPM: 11f 

5 Mn. BKG: 204 CPM: 40.8 

Net CPM: 3119.2 

Net CPM 

Efficiency - x 100 
DPM 

Tc-99 SN: 4302 
(Direct on Tc-99) 

1 mRad/hr- 2015 CPM 
5 Min. Ct. 10800 
CPM 2160 

Date of Calibration: l•i'" ¥ Expiration Date: C/ 

Calibrated by: ev CA•tL 
(Print Name) (Signdture) 

Reviewed by: ZIA•. Date: ___ ___-_____ r

EA4.11 
Rev: 1 
Date: 25 Jan 98 EA4.11-71



0
ihemo Aa•t • ~ 

VM"Ebw~mn 
535 Jeffetuo Street NE 

Post OffiWe Box 3874 

Albuquerque, NM 87190-3874 

(SO) 345-9931

a
-3a 7- --

ESP-1 
CALIBRATION DATA SHEET

ESP-1 SN: 1859 Property of: 

Location: Las Vegas, Nevada 

High Voltage Check: 

Electrostatic Voltmeter SN: 11166 Cal.  

ESV Pre-Cal Post-Cal 

600V 620 600 

1000V 1030 1000 

1400V 1430 1400 

H.V. set at:- 906 volts

Reynolds Electric 

Exp. Date: 8/5/89 

Tolerance 

600+30V 

1000+50V 

1400+70V

Input Sensitivity Check: 

MP-I SN: 526 

Pre-Cal 

1OmV .0, 

<(1MV

Cal. Exp. Date: 11/2 

Post-Cal 

10 1OmV+,O.5mV

Scaler

ESP-1 

1000 CPM 
10000 CPI 

1oooo0 CP4

Date of Calibration: 2.V'-1r? 

Calibrated by: 0 , 7 'et ac.  
(Print Name) 

Reviewed by:_ _ ___ __ .

Tolerance 

1000+5 
100ooT50 

loooo500

Expiration Date: 

Date: Ia-1 5 -.PK

EA4. 26 
Rev: 0 
Date: 27 March 86

EA4.26-160

5/88

MP-1 

1000 CP! 
10000 CPI4 

lOOK CPM

CPM 
CPM 
CPM



II. Radiation Detection Instrument (Alpha only)



A. Ludlum Model 65



aU
CERTIFICATE OF CALIBRATION

CIST~lER *'5/)C
"_A_1 e a

-SM -

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 310 FAX NO. (915) 236-4872 
501 OAK STREET TELEX No. 41116M UD 
SWEETWATER. TEXAS. U. S. A. PH. 1t6-U4404

ORDER N g 1L

Serial No- &Cý7
Mfg DeL Model Serial No 
Cal. DateL Cal. Due Datia I - '3 0 -- Cal. lntervaLJ~ METERFACL--2- 6 
Check mark ( ) appiee to applicable lnetr. and/or detector lAW mfg. spec, a. B'New instrument 

Q/ Dot. (Alpha) Bkqnd / cpm C) Det. Oper. V ;_r ( 'V at -3 Mv 
Tamp LL7 /. Humldity.....ZLL..% [Y F/S Reap. ck M" Zero Reeet ck. aKAudlo ck. ~MetMer Zeroed 
[!(Bat ck. (Mm. Volt)...... . -........ VOC C) Bat. Volt VDC Instrument Volt SwCC <: y0 
C Threshold Dial Input So~ns mY. C] Input See Linearity 

;"-VReadout (2 points) Ref ./lnsLt.~.S?..... -10 It t. a V~_ Re) ./ne 12~'. _~~ ~V 
0 Alarm Setting ck. [3 Window Operation (3 Background aubtract EIMechanlcal ck.  

[] Field Change Status 
Repair Instrument Received: 0 WithIn Toler. + -10% C3 10-20% [3 Out Toler. C0 Requiring 

Repar
COMMENTS: L77w. [_U7A* I-~ /JOspt/(Xp 4 -f AT S .5OA- /., 

Ginu a ~4mrad (M 48mmm posionoi toi evv Mi few X. 04 In os so baf aub WON OwnMov.  

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

X /0CC5 A @kC torvy______ 

______ Ic x CP(r1 /0.0 

_A1_L Range(s) Calibrated Electronically 

Digital / .p 

Log 
Scale/
LE1010 Ummin." SEE. arfin so so awn 11W1OM IM %1 sý~LuNijjinihl 40.1E lb3m 4 ~m Sere 3m awtaain ON.  

W~~~~~ 3mw so. Gomm o40 4r bwm. 11000 .3m .01"m"40 in

[3Cal37 Gamma s/n 1162 0 Neutron Am-241 Be s/n T-304 MIN of ?Mw cani.t Z*.UNL1& 

El2AIphe */n ; -9 L -f1 kBtft.7 a ~~~/. 0~ie 

EBIM-MO C/fL ~ EOsciIIOP " 4Uftimeter rl,43•790 

Calibrated By Date ACf

Date a 1oReviewed B, 
Fwn a - s13



ryJor v 

02.  

IV 

Ct 4t 

Ng 
0 

4t 

ik 

a 0lb



amamelmI £ina MWAOYWU~flBI 
Sn 

aa~M 4 Lf&ib.4

I WI LUDLUM MEASURE•ŽVENTS. INC.  
i1 - 236"S - 23&00 TO Ie. .-MM VD 
vaoeu nooz ale "Kx om ma =wm

jJ4AtW&S~lft l OAK UT~aZT 
UWEnTWATZIL TEXAS. V. @.A. 7?I55 

CERTIFICATE OF CONFORMANCE A INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  

LAS VEGAS, NV 

DATE:/'J/'? CUSTOMER POA Zf LUDLUM ORDER 

CATALOG 0'*1,TI MODEL & SERIAL _____________ 

THE INSTRUMENTS OR ITEMS ARE IN CONFORMIANCE 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.

.TE m

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

0 -&" OL o-r--, Lu d i. y &.M ,96,11

ý t .. .ýý .'( .

0



*3U30M3E "D MiUU&0VcPRNU 

or 

.S&UaUf# .,d ffdtuihLd m1LUDLUM, MEASUREMENTS. INC 
915 -235-8494- 238.947 TzLZX 24. 44=2 CD 

PO6l OFFICE Box @to PAX N& am 33.40

501 OAK STREET

SWEEZTWATER. TEXAS. Ul.S. A. 79586 

BENCH TEffT DATA FOR DE7iB OR-L! SIN__ E___72_

CUSTOMER: '5A1 I C?. OrdwiNo._12__-_y_____-

Counter r-( ;

Count Tim. r r Y-vr 

Other

High 
volt

" & C . -,7Y DisancwSro to Datector-C C I' LA C -r

Coumtar Input B*ndmmtity .,'L

IaSO&" c-H
Backvmmd siýscp~

- 0 _900_ _ _ _ __ _ _ 

3____0______ /0000 700 

61oo 96 L3On glcoo

cqT f-aZz--f,ý

ram 6

Daim 1- 10- a ý

I

Sim 110041 jo in



CERTIFICATE OF CALIBRATION

,4-1,e .- .  
er

M Is
P. m L glUU

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (916) 235-4672 
501 OAK STREET TELEX No. 4866 LID 
SWEETWATER. TEXAS, U. S. A. P. 916-212614I4

ORDERNO /YS/• </,2" 

Serial No 

Serial No,

Cal. Dateo C. -...... Cal. Due Data /- I- FJ -0 Cal. Interval JL•e METERFACE. .

Check mark ( L-rippIles to applicable Inetr. and/or detector lAW mfg. $Pee, a. 03 New Instrument 

,/kbet (Alpha) Bkgnd cpm M--bot. Oper. V. /J.. QL V It fi MV 

Temp "7 . . Humidity .. Y( .. % •-4/S Reap. ck alero Reset ck. 3I-1Trudlo ck. OC-l- ter Zeroed 

GY'iat. ck. (Min. Volt) "-7. i VDC Q-(6at. Volt . . VDC Instrument Volt Set / 9•O Y 

o] Threshold Dial Input SeI ' mY. [3 Input Sans Unearity 

I HV Readout (2 points) Ref./|ns.t S'Q I Q V Ref./l' 0c) oV 

[I Alarm Setting ck. E3 Window Operation [3 Background subtract .!-'ýechanlcal ok.  

o Field Change Status 

Repair Instrument Received: El Within Toler. + -10% 0 10-20% 0 Out Toler. Cr'Requlring Repair

COMMENTS: C&A/k .ou,-c'e-.S.. /'o re1910 ; &Oo cP,. 1 6, See .  

Osýcama aduU.. am 668sin paddami isd sm ewu ftr X 444 to wW& bef of d@ lboin ~ 

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

_ _ _ _____X4"OQ/o• ,, __ _ __ _ __ ( 
)( ',' __ _ _ _ _ _ 

__ __ _ __ _/0. " /ob __ _ _ _ _ _ _ 

X_ __ __ __ _I *' IOU _ _ _ __ _ _ _ 

X IT 0•o •,,,I 

_ _xoo 1 - /0_ x 

A/I -Range(s) Calibrated Electronically 

DIgital 
Readout / / / / / / / I / / / / / / / 

Log 
Scalea / //.

too Ifife. dms abet Goumma Uma, so* ebm 111u aw 0002 if OFV*6 
tin beN rmm aao hu.I~m m ag" orn bm bus UidorD4A

Cr Cs137 Gamma r/n 1162 [] Neutron Am-241 Be 9/n T-304 am" 6 7 Camwa s -U--- S% WOOD 

0?-Xiphas/n .SA91- t- S137-1 [ aa/n < A -7 -eSa.ý Z V/ [] Other 

Qli-500 /n _!S. Y A - c[ylacilioscope s/n a J YS22•'. c3Multimeter as/ ý1 -3 3 Q 9 7 

Calibrated Bvy" _____________ Date / - 2 ci-P

Reviewed By
ram -si

Date 1-2.4-a8

H
CUSTOMER 2P1Q4

-w
Ufn I M004LML.



CERTIFICATE OF CALIBRATION
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235.4672 
501 OAK STREET TELEX No. 486832 UD 
SWEETWATER, TEXAS, U. S. A. PH. 01 N211444

CUSTOME, A I /. ,ld 
Mf .Lw a . 71:1 / ;s -

£fec � En� C6.

Model

Mfg," Def.

ORDER NO /g/ V -r Y, 

Serial No / '.I 
Sarlal Nn

Cal. Date .L2A. .. /- .Cal. Due Data / -- I q- 7 0 Cal. Interval .4 r. METERFACE AL( , 
Check mark ( v-f applies to applicable Instr. end/or detector lAW mfg. spec, a . New Instrument 

[3"-Dest (Alpha) Bkgnd cpm aelst Oper. V J 9 Q L- V at MV 
Tamp "7 2• Humldlty ' J' -i % 0-'FS Reep. ck c3'"zero Reset ck. E0-Audlo ck. C3l-Veter Zeroed 

[,"Bat. ck. (Min. Volt) "7. 1 VDC [,4Lat Volt . . VDC Instrument Volt Set / 9 o y 

0 Threshold Dial Input Seon s / mV. [I Input Sens Linearlty 

a HV Readout (2 points) Ref./Inst I .. b20 CS V Ref./I.t : / 
o Alarm Setting ck. 1- Window Operation 0 Background subtract a'-l~echanical ck.  

[ Field Change Status 
Repair Instrument Received: C0 Within Toler. + -10% (3 10-20% 0 Out Toler. 03"l1ulrlng 

Repair 
COMMENTS: If 0U SoLrce Y-eads 'D 0 e,-. -Ct 1 V So ,e /0.  

'I H SAl- /150 

Gam=& C40aNdwlm OU melse~s pigemad torn b cow" for Ay 44. In wh wbaft d "wo h bn awe..  

RANGE MULTIPLIER REFERENCE Pu -d359 INSTRUMENT INSTRUMENT REC'D 
CAL POINT -S q- I METER READING "AS FOUND READING" 

__ _ ____X_ , /_7jp _____,_____ _X 6 00- en pi 7QA1 

X " _S 4a0 __ __,__ _ __ _ 

VX " ___________,, Is -__ _ __ _ __ _ _ 

X 

,Range(s) CllIbrated Electronically 

DIgltal i 
Readout / / / / / / I /I__I ___I __I ___I I__ 

Log // I 
Scale / / / I I I I I I I 

x~* m.lm nb --- m dIa.aaa ~3mdUa 
x ~lg~. ayaen ~ u wauiY ~ U.a5, gmbh 

by x s S, ns.~- as u ~ -i.,Ai mus

- Cs137 Gamma s/n 1162 0 Neutron Am-241 Be s/n T-304 O I t 1.0M0 

rAlphau/n S9 gId# 1 - -4 -7 3 []jltais/r ý'ý71,, 4 10./93 0 Other 

[D-%-500 / -46•'Eb3'[(cilloscope s/n Q" 5 S" 7 (2'1-iltlmeter s/n -3•-' 0 " 

f'a1r4,Au 6 iQ. {?5... flmr AC1 Po

Reviewed By* I. .)-S ) 1•.-&d: 7a- n - ;/w
Date I-2' -s'?

N

e - V- '67rit
S. . . . . . . fl i

Vll Ill II• I



08896WER AND MdAUVAOWURES 

or 

Z,&Lan#, "du ffdab.,t 

INSTRUMENTS

(jJ LUDLUM MEASUREMIENTS. INQ, 
915 - 29&"N Tzxmx*.. - U 

POUT OrmanU Box 810 

SD1 OAK 8TRNZ7 

OWNUTWATUR. TZXAU. CT. S. A. 73556

BENCH TEST DATA FOR DETECTOR______ SI _/ V - 3 ~-_ 

CUSTOMER: /?'Q ýlno/cJs g~e/e. 6j. Orduw 'S/ 

Countr 6SN' Dbuntancourw ~ eto r 

CoutmtTm Counter, Input Bondt7 g

Isotwep.7A -,13O0 
Size el~cV, Rimtw C . Isfrjw, 1

#000 c 

~.co'So So '70 

-T~__ __ _ _ OO ,11, 00/.0

DRAW /A- ~ 

ran 4

mhtm1--2 A{/)"

High 
volt Backpoind



WORK ORMM 
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1. MocL No--ý-ý/N-'gLLL_ 4. Mod. No-------SIN--. 7. Mod. No..ýIN.  
I MOCL NO-- -SIN-ý 5. Mod. No-----SIN--_ & ModL No - - - -- -SIN_ý 3. Mod. No---______SIN. Mod. 9. Mod.  
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Simud
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LUDLUM MEASUUMWM INC.
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III. Radiation Detection Instruments (Dose Rate)



A. Ludlum Model 19



CERTIFICATE OF CALIBRATION
LUDLUM MEASUREMENTSI,- C.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 466832 UD 
SWEETWATER, TEXAS. U. S. A. PH. 915.2354-44

CUSTOMER, ' ~ ORDER NO. 9:7 ý/JY6 7 
Mtg. ri/IModel /-/Serial No r, 

Mfg Dot Model_ Serial No 
Cal. t/-Due - Cal. Interval... METERFACEZ...  

Check mark (') applies to applicable instr. and/or detector lAW mfg. spec. a. •;--ew Instrument 

C Dot. (Alpha) Bkgnd cpm C Dot. Oper. V V at MV 
Tom Zs- Hmdt ý5 %3- Reap. ek E~ir~o Reset ck. Eýýul ck. G31leter Zeroed 
Q-'it. ck. (Min. Volt) VDC ] Bat. Volt VDC Instrument Volt Set _V 

C Threshold Dial Input Sons.".. . mV. [3 Input Sons Linearity 
[ HV Readout (2 points) Ref./Inst J .V Ref./Ine / V 

o Alarm Setting ck. a Window Operation 0 Background subtract E-U*hanical ck.  
o Field Change Status 

Repair Instrument Received: [] Within Toler. + -10% [ 10-20% 0 Out Toler. 3 Requiring 
Repair 

COMMENTS: 

GammCa m." GM - Mua ' pomhmil to h s empir IL 40.0 Ishi ewdm baaof ol itM m 

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

x 35,ro o 7 PIZ_ "__ -- __ _ 

_x "0,7 'I• 
._x " 1. _ _,, /S _ 

_x 
__ -_ _ _ ____ _ 

-Z! ,- .% V<7'. if .2. ange(s) Calibrated Electronically 
3aiwmm OIL. Poh U.llml 3m Ai " ei U'ml g 

Digital 
Readout / / / / / / / / / / / / / ! / 

Log 
Scale / / / / / / / / / / / / / /
10Sm upo -1 M& O 00 ON -- 1204 10o2 W I N' mm 4-W0 dou 01 *a m 

by as~ nym al ofmaim NIm.Sem~a~ h eu L- WrID451SA MW 191 M.

-8Ca137 Gamma 9/n 1162 Q] Neutron Am-241 Be s/n T-304 sa of TiI CatimU bii N&. LAO.IS 

[ Alpha s/n [] Beta /n C] Other 

0Ili-500 sin Oscilloscope 8/n -1iultimeter a/n 

Calibrated Sv*l Dot. / -- - :

ReviewedBy ,'9(. _ _" 
o n - 3/N

Date / i-

'WI



mselwlum A) MAjrvU&6D@uu 

owI oI LUDLUM MEASUREMENTS. INC; 
915 - 23.44 -623&.407 TK OJNo. 486M.2 CD 
POOT OV!CU 305 f10 PAX a& (vi8) umm

9EQuudLE MiTifl

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.  

Jas" 1 VL v~ta ffTd~ &l Jim" Ys*

601 OAK SITRZE 
SWEETWATIEL TKXAS. U. S. A. 79536 

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  

LAS VEGAS, NV 

DATE: -,CUSTOMER POO /LUDLUM ORDER oA- ,A7 

CATALOG S 4 -/4 " MODEL & SERIAL 00/? 

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANUFACTURER'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 PROCEDURES 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.  

.TT EM # 14
1 7



N
LAM / - -fA1

CERTIFICATE OF CALIBRATION

Model /?

LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-0172 
501 OAK STREET TELEX No. 466M UO 
SWEETWATER, TEXAS. U. S, A. PH. 913-2354M4

ORDER NO. 7""/4• 7 

Serial No _ . Z5
Mfg Dot. Model_ Serial No 

Cal. Dote I/ -- ZZ.... Cal. Due Oat- / - -" 9O ? Cal. Interval .Z.4 METERFACE-Z A' 
Check mark ( -- )applies to applicable instr, and/or detector lAW mfg. spec, a. 0 New Instrument 

C] Det. (Alpha). Bkgndi cpm E3 Dot Oper. V V at MV 
Teimp 7.-. Humidity ui 5 .% t ?s Reap. ck iyero Rooet ck. Ea-Xudlo ok. - Meter Zeroed 
Q- eat. ck. (Min. Volt) VDC 3 BSat Volt VDC Instrument Volt Sete 

C3 Threshold Dial Input Sens..,,2 ! ' nmV. - Input Sens Llnearity 
0 HV Readout (2 points) Ref./Inst .V Ref./Ild .V 

o3 Alarm Setting ck. 3 Window Operation [3 Background subtract 1t-'kchanical ck.  

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

Repair 
COMMENTS: 

Gima Cauratiem ON d s uPIwiuu pumiSdldair t mu Ine br AL 4-0 o w S. Wie of pr i-iii L 

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

_x .. •' ]_ "-/ x J 9-1 
x 

___x 

x ,_ý,• A A.2r. A• , M- ange(l) Calibrated Electronically 
Ii el. Pub -- I "A1 ?mi Urima

Digital 
Readout / / / / I / / / I / I / / / 

Log 
Scale / / / / I / / / / / I / / 
tAdim Nrnffmm.U& Ia.em. m Badlm itd abov WO bNh bmtarlllntl IWi 110111111d 0001111 10 00 N110111111 Ofm U@ Mbrflt Or100 Ca m.  
M.btinIS1110 at 411111 I11Momw -ma 5,b , r iiimbu w aetm wh asomaled m!adi sa" rlabb ba~nbm 3m'iV Bta laM n ya I t emniaN oimmans. fta . ma Iai e Ba loSo nmb t M1 I ,Da I IL 

g 137 Gamma s/n 1162 0 Neutron Am-241 Be s/n T-304 URN Of Tm. Cafia.m Umam 4,. LO.1S

[-] Alpha s/n 0 E 

Crli-bte a/n A _ * 

Calibrated my, 

Reviewed By- t --- * 

Fier 3/-ai

3eta O/n C Other 

STu aatm/te./rmeter•a/-.  ni l I e i n 

S..,.-3 e - ,7,?

Date

CUSTOMEL-- 5 A-Z--



----- &Am.I...m... Ii•-! LUDLUM MEASUREMENTS.  
ow 915 M. 235 - 235.04k 'OM No. 4MU2 VD .&saunfa and ffadushmit ro lowrm Bwox @te PAX m. my m..m 

ffLh-Wa 301 OAK STZZT 

SW19TWATZPL T'XA5. U. S. A. 79556 

CERTIFICATE OF CONFORMANVE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  

LAS VEGAS, NV 

DATE:________ CUSTOMER POeO Z 3,M26"-41rLUDLUM ORDER 

CATALOG #____-/___"__MODEL & SERIAL 0 tn!9 7".g -'EO 

THE INSTRUMENTS OR ITEMS ARE IN CONFORMANCE WITH THE MANUFACTURER'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 PROCEDURES 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.  

.T7F 01 : 14t 

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

0 ~ ~ 2 &%"(~G IMJhh 'e4&W fdAySm 196gr



IV. Radiation Sources



A. Alpha



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

Cer cate of CaDlbraion 
(Alpha Sources) 

The Thorium230 alpha source was measured in a 
hemispherical 2pi windowless proportional counter using P-1 0 
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).

cpm +/

dpm +/-.

7 

14

cpm 2pi 

dpm

microcurie

o0 -lo-89 date of measurement

Michael A. Ortiz calibrated by

Charles L. Gonzales approved by Au

source number

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

70 

140 

6.22E-05

892H47noms



Sm oURCE, 
Radigthon sfaerds end check wurcw 1 

2889 industrial Rd. Serte Fe, NM 87501 
(505) 473-9538 

Ceirtlflcate or Ca~ibirsitio 
(Alpha Sources) 

The j.0 Thorium alpha source was Itesuied in a hemispherical 2w 

windowless proportional counter using P- 10 as counting gas. The alpha 
missions from the surface of the source were measured at its plateau 

voltag to determine its 2w cpm rate. CorrecUons were applied for 
background, coincidence loss and backscatter factors when applicable.  

Source is referenced to NBS standard.  

7380 2 Ci 

14,540dpm dPm 

0.00655 microcur"

05-25-88 date of measurement 

Michael A. Ortiz ~'si/6 ($analyst 
88TH2201 990-Th- source number 

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



)

.,iltinon ttardared, and check sources 
:8•. industrial Rd. Sante Fe.. NM 87501 
'505.) 473-9538

(Alpha Sources ) 
The .3.0 .Thorium ...... . .... alpha source was measured in a hemispherical Z

windowless proportional counrter using P-I0 as countin- gas. The alpha 
emissions from the surface of the source were measured at its plateau 
voltage to determine its 2.i cpm rate. Corrections were applied for 
background, ,.c.,incidenr-'e loss and backscatter factor: when applicable 
Source is referenced to NBES standard.

184 2pi

157 

0.000161 

12-01-87

Michael A. Ortiz )/ ig " 

87TH2200849 S-Th-22

cpm 

dpm.

microcurie

date of measurement

analyst 

source number

The uncertainty of the measurement at the 956 confidence interval is 10%.

T

9cD



B. Beta



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

Ceriftcate of Callbragon 
(Beta Sources) 

The Strontium,.Yttrium9o beta source was measured in a 
hemispherical 2pi windowless proportional counter using P-1 0 
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).  

90 cpm +1- cpm 2pi 

130 dpm +/- dpm 

5.76E-05 microcurie 

-o10-89 date of measurement 

Michael A. Ortiz calibrated by_____________ 

Charles L. Gonzalesapproved by A 

89_R____ _ _source number 

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



1(.w vtw -to ý- - , -" - -- - -. -
" W1 W, i Is Owftflftw" tyw

U04WMV 

611muft

_,,@Wsmým 

*"was" WNWOW DWAWW me WA WAR @OUMPVUWý % POPPOW 

&A go am 24"Pagge ra W MM &MW 4VW~ 16 MA OU *(9L WOW MOO MMOWMO" me swin woomw 

we u8pepwi-O WONVIAMMIN va go USIOMPUSUPAIOM 00 4*0 SOUSPOOM IA PWI '01 @" A'M'I1~ #0 6191UP" oftam 10 
U04dU*W jog ~AO "S

on GeV" go Wo 

vrmm pus on oft"@ 

awasonmos, AN"Ut 

"FOOD 

,4UMUGOW V@J*AO 

hpa= go VAWSOOMAI 60 WOC 

AWAW 

ON 

OdAL

N6T qOJWN TE 

v pug I 

ETIEVE 13 

&O/S EZ.T f4TSuqp) oTZ9vld 
ww 

% S -; 

9961 qOJVN SE 

EOZ-f-MOJON (T:)TI 6 Vj) baM T*99 

SOG IV 

(TTB&-)O) TT913sgv

Vo so"" "a pamd V*Aft IMU 

- am VON" 04 01 S" 4408"0 " 10 11"amw " -am U00"WO " ey"Ustep 01 

-*Mnu OmM WA go qwnOS PAWAW 9 010 U-AckL- 14 P-WAM" Weeq P94 ASIPWOU& P"WOOP 90jr49 fta 40 APA4= MU 

OJR/n:j 9861 lTJdV 9 
4490 

9-ar6elz 'Ou evemajeo

116 LdH PUITIU3 "VOW"BUTMone 

weqsjqwv PVOH UOTI 04TUJA 

old TwUOT48UJ9ZuI we4sjowV 

&&,Wopjnq OM.G OZ ti 4=Omd 9M 00 1 "OAO AWr4 O"AlOW 

uw,,mM pun asw4 L4AG La UOOUIPW 

Wpmna pun W4*JBJ:i 0 90JM 

p nwx OCS ZS 6 xW-L 
go 9 (LO ES 0) UWIL 

OWALPSUMJS OOVC-C I 

OOV Hqu'__ *tPng6

weqsigwLqr



Iii

I .I. Ij.I ! 

I t i, .iW Ii "I 
JIM I,• I+ fi l ilti

4a 

ii 

It~ 
!,

Iii i1 .i jj 

I , Iit till 111111, .iii 
!I • !!i 

LI 1'P

iIl'is !

I I 
I 

I

I

I ii ii Ii I! 
II 
I 
I 

11 

ii

C
)



0~ hSmuchI6'n1bH apKG 

GOS..wegl1 D-3300 Sraunscnweig 
Te~sfn (0 53 07) 808 -0 
Talex 9 52 830 arbu d 

8t506 in Frankfut ul d Dusseldoi 
vvetreungewin Bon BeWtest) und MuinCfle 

AffWSV~MM 8jUtI G9 ON & CC KG PonWe 1120 0-3300 kusacrame", 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England HP7 9LL

Amersham

Cwstifca.g no. 218942-7

0000 6 April 1988 ku/wo

The aclwiv of Ow mumsc SCO~a"O Moirej~s ho been detav,W"e by oeagNaou WOd a Sauxetd somw" of Ow ergme nuaft 
To detefwywf Owe *"%saw rafte. Mhe eotpMOm of Vve CGeu@Le has to be t~e Nib aaeewat.  
The Source Passeda" meIea test.

Type

SOW'Ce "a

ASSET811 (QCR811)

AT 506

ACOV"y

Dowe of mRoeurenwit of SOV! V 

Owefad wioee"Nt 

Cap"" 

W~ten WSOMSUWA"Scmfd~ 

Los"" "at &W .a 

D~ef ot leakop WOg

38.26 kiq (1.034 #&Ci) Sodiuin-22 

25 March 1986 

1-3% 

1 -m plastic (density 1.23 g/cm'?) 

C .34313 

L and A 

31 March 1988

*This e"asmie f- 10 11Wasw uWIdMe Mi mesguiem WOd me reeui lOf me bltemeulg CenuhAVte OR 
Raie"M Wie no Usememnole OM~ eeflw M ) The IOile Ot ,awWOmM Were -N go mevf sIubinm of me 

wicenaiwv ~ ~ ~ ~ ~ ~ ~ ~ ~ NO son 0ss 0um, mdUVeg.%osfdflSma eei~ ~j aea 
Ueoeesoft 0m s OMaNminW.

Traceability: The activity of the source above
mentioned-has been measured against a reference 
source, calibrated by the Physikalisch-Technische 
Dundesanstalt (PTB). Braunschweig.

Anmshem

(
W4 &s'aUacNe fogiugencf' Si"i9cimev4 I4A 5621 0mtacne Sac AG Swisjactieq S2 270700 30.

- Ue -oelof %oWeeia 
Of Wal
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O luOhw y ý'mbH a& KG 

I D-330 &Adcwemg 
(o.ff (03 07) 806-0 

Tows 9 52 830 wift d 
Bumo in Frx*koumtwd D(jm1Wt 
Wmrqeung4 in Befti (Mot) und MWiChsn 

AMw~ mem 9cw Gffm4 & Co KG PMugect 1120 D-3=0 &asaicftfte 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England HP7 9LL

Cerfetifcte no. 218942-8 
Oet 6 April 1988 ku/wo 

The gcuvwav Of vw low"o dOeeet" VMS~a hod bee detuwwnb byv ONION10 wo a uS0W mums of go aeftnieftuid.  

To dewmnmnef -o fimWlewia me, OwP1 b tpd of 6WMOWS he. to be Ie Oft 000WAn 

The mums pmd g meu WKag ta

Do"t of OMO vmm~ of wow!vtt 

Oyerl -0tmu

C -pw 

mwvtv~t ISofiUSow4IAN Ouuwoelfc 

Leeue WOt V4 mu 

Ome Of *~eb wes

ASSET811 (QCR811) 

AT 507 

35.2 kBq (951 nCi) Yttriuui-88 

29 March 1988 

1 -m plastic (density 1.23 g/ca?) 

L and A 

31 March 1988

W4ml ewaftun Ef .momlnty un GOVMdins te OM saoeO. atm MeNMN* fomsns Oe Me h 0mont Co-NMmo an 
~emnUNO urn IemIefIII wa (ICNI ftsgw 12). Mhe dfluts of mbwool&" wer aume o -me wlrmtcwar sufof 

Oflw-et - m --- inrds vwm- Wem-s at Ne S.-onlero ee iee ~ oaa tN, 
unco5EtwV in" faairneawAm

-See OvellS" for ne~tbe 
Of ame

Anuwsham Budder~

*//"ýP (rnrw (/ ft)
rm~*tIw so1* AG Rstv~seft*m~ SLZ 2 70 '00 30

Amersham
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D. Mixed Sources



,•I I m I C, W '4111 ur.

Description Product code: =o. I Source number: 1410QB 

This mixed radionuclide gamma-ray reference source contains the nine radionuclides listed below.

Reference time: 1200 GMT on 1 October 1987

Parent Gamma-ray Gamma-rays Random Systematic Overall 
radionuclide energy (MeV) per second uncertainty uncertainty uncertainty 

Cadmium-109 0.088 744 ± 0.3 % ± 4.0% 4.3 % 
Cobalt-57 0.122 674 ± 0.3 %. 2.1% ± 2.4 % 
Cerium-139 0.166 802 ± 0.4% ± 3.8% ± 4.2% 
Mercury.203 0.279 2351 ± 0.2 % ± 2.3% ± 2.5% 
Tin-113 0.392 2404 ± 0.2% ± 4.6% ± 4.8% 
Strontium-85 0.S14 4539 ± 0.3% ± 2.1% ± 2.4% 
Caesium-137 0.662 2807 ± 0.5 % ± 2.9 % ± 3.4 % 
Yttrium-88 0.898 7187 ± 0.2 % ± 3.8 % ± 4.0 % 
Cobalt.60 1.173 3922 ± 0.3% ± 0.7% ± 1.0% 
Cobalt-60 1.333 3927 ± 0.3% ± 0.7% t 1.0% 
Yttrium-88 1.836 7662 ± 0.2 % ± 2.8 % ± 3.0 % 

At the reference time the following impurities were also present: 

Cadmium-113m less than 6.0 x 105 m -icrocuries 
Cobalt-S6 less than 6.6 x ,10-6 microcuries Cobalt-58 less than 2.7 x 10-6 microcuries 

Rubidium-86 less than 6.6 x 10-6 microcuries 

Zinc-65 less than 1.3 x 105 microcuries 
Further details, including preparation 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 (1985).

A.G. Tuck Page 1 of I
This certificate is issued in accoroance with me conditiOns of ap•roval grantee Dy the British Culioratior Service which has verified the .ra•. eme.r.l ca:aolity of the laboratory andats tracealltv t- United Kinarnri" Mt.-Ol ....................

Measurement 
and Accuracy

Purity 

Remarks

Aproved 
Signatory

Ar

A4provi No 0146

Amersha.m



E. Radon Sources



CER IFICATE OF CAk BRATION

Product RKJC M4;A¢• •_. - .kod._, -s ^ a= 

Date of Calibration f2J5r, (A" 

Act.ive Material _ _ _Z(_ 

Half-Life t-.o0Q 4I.ry1ý 

Source Activity•,,p019 ,r p ej KBq ±+JOY 

Active Deposit A__ _ _ DPi•/cm2 

on Filter 

Dispensed Activity 'A- pCi± 

METHOD OF CALIBRATIION

Serial No.  

Form p., , 

Housing A .. LL5.LA.,, ,.

[(k] Source calibrated by Alpha Scintillation methods on a Model 

RH 1003 Radon Gas monitor against NBS traceable standards.  

( ] Source assayed by Alpha Spectrometry on a surface barrier 

detector against NBS traceable standards.

Error Estimated 4,61

e2 + e22 + Error of Reference Standard

= Precision of Source Count 

= Precision of Standard Count

Signature: 

Title: Chemical Technologist

PYLOIN ELECTRONIC DEVELOPLEIT company, ltd.  

.... 1 ý147 cIbft ft O..a. on aao a K. E 7%.

Error a

Where el 

e2



LEAK TEST CERTIFICATE 

Custonter Asi•4t;pA IL,.(f P•isVs;CC P.O. •,L2 

Source _ _ W f_ Housing L$/t IV-;' Lt. bwt 

Serial Number 102

Active Material /2,,23 Gas Phase 

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

( 1 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: p ,Ci alpha beta gamma 

( ) 2. *BUBBLE TEST 
The source is immersed in ethylene glycol to a depth of 20 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.  

c) 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 vCl of 
removable activity at time of shipment.  

Signed 
Chemical Technologist 

Date .4ew, r. • 1 

YLON TONI EVLO n mpwm ft&
I

147 OuWWai. PA OEM& 014W CuWei K1 liULON



CEFTIFICATE OF CA IBRATION

Product 47,,.,, Q"6jn,~jx5a 
D a t e o f C a l i b r a t i o n _ _\__ _ _ _ _ _ _ _ _ _ _ _ 

Active Material '_ _ _ _ _ _ _ 

Half-Life __ __ _ __ _ __ _ __ _ 

Source Activity L7 ý/ KBq ± 

Active Deposit AA4)5.n DPM/cm2 
on Filter 

Dispensed Activity .pCi±

Serial No.  

* Form 

Housing A &It.L&L0L ^

METHOD OF CALIBRATIJON 

I X1 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 4%

/e +12 e22 + Error of Reference Standard

Where el 

e2

= Precision of Source Count 

= Precision of Standard Count

Signature:

Title: Chemical Technologist

PYLON ELECTRONIC DEVELOPpENIT comnpj any, ltd.  

Rd. P O-1a. C•wo K.; E .2

Error a

- A - Lý1



LEAK TEST CERTIFICATE 

Custonmer APALVIF.) Ab -ow IMI/--s P.O. /2l-4-•4,4 

Source - -7 Housing W______,,,___,,____ 

Serial Number 

Active Material __(a Gas Phase 

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

(i) 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: Y.2va 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 u Ci of 
removable activity at time of shipment.  

Signed 4LhJ 
Cheinical Technologist 

Date " tY/ k, ,gI'•.  

PVO ELETM 1 EVOMET comani R&

4ft Coh& Ontwis Ca•M• K2 KSAW,



HEALTH PHYSICS inw.  
2M Ind•strial Blvd. *Bux 197 - Bethel Park. Pa. 151U2 e Phono 412 . 5m3-
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G~eserweg I D-3300 Braunsu, weig A 

*eieton (05307) 808-0O 
Teiex 9 52 830 amnbudc 

Buros in Frankfuul una Dusseiaori 
Iveriretungen in Berlin (West)I und Muncrten 

Ar"WIsrie BuChar Gff* & Co K(G Posiacr 1120 D-3300 11tiunscriwei 

Amershani Corporation 
C/O R.A. Ciszon Customs Broker 

9420 West Forster 
USA-Chicago Illinois 60656

A mersham

Certficaeg no.  
Defe

193281 

20 January 1988 ku/wo
The ctIvity Of the SOUrce deScribed therea11fter had been detemimed by CoMoenao with a stfondd &outce of the aeM Auclide 
TO 011411MeMINI the emragvoon rate. Ine oborptiaofl am e eeele hoes go be "*Aen ItIt& aseesiti 
The siource paaedO the es~tage test

Typ0* 

Souree No 

Activity

Date of Measurerment of activrity 

Overall uncertaanty 

Comute

IntegriY ISO/fSSINIOANSI Ctaaarticatton 

Leak&"e teat a@d resutt

Date of ealooep teat

ASSOEU (EFRXlO31) 

AR 716 

22.46 kBq (607.0 nCi) Europium-152 

13 January 1988 

1 mm plastic (density 1.23 g/cm3 )

L and A

20 January 1988

*This ortmlate of U leniatt was caicumed Mt occoaw"i wiMthme mOCO"1111iienaeban11 Of me blwi1411111011111 Contijit-ot on Aeatidsornr~ibill'id111 11eawemenu1IVI htCRU MGMe 12). The sirita of unoeansty sen taken mow wtmmeoc eum of me 
unceam"Ity due to0 I'V4idm 11`11a111111114. eebculloaaea at me 00 7 % confidence Misset g en -te ea Men asision ayatemeoct 
uticeftamly ine Ow wamwfentý

-See OveIfterf for descirotion 
of tams

Remolhsa

S'!z efaiiiicnwe' 0agiste"fgericn 8iaunscrrweig I4AA 862' 
fe'SMc'. 'Aireria CjeSeIPUSCflhoer AM*PStlem Bucli Gr'm Sdz 8iawiscriwe" "9. SW~oe"Mi 8'a8us&riwe. mRS 63e C,*s:'e'slk.nie' Di Wawrie " Buciwi Di vaill Lems"i

Oeiascn ft- AG Staun~lcriwei; 11. 2 70 700 30 
iKOMO Cr168815 

01119011111`4 "menOVV OLZ.-SO1003C - nre-111- r Ine-
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1,.sha Buchier GrnbI KG 

,~.seeegD-3300 8raunsk_ ji /~~~ Tehf 037) 808 -0 
di Tee 952 830 awrfu d 

BLIos in Frwrldur und Dusselor 
Veftretungein Berli (~est) Ltid NASICWe 

AmRsW~ &uc"Ws GffCH & CO KG P00afai 1120 D-3300 &Swctweq* 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England HP7 9LL

CwtifintO no. 218942-1
DOWe 6 April 1988 ku/wo

The actbviy of Ow source describe Ufers~fle No beer delemimd by cmomimwo wO~ ga Wwidv sourc of Ow gwms nuofde 
To detrmi, m emissio ratts, m amrPWMiof me cpsulehagto be int N ccount 
ThM soure peggd ae le~kg teat 

VW- ASSET811 (QCR81l)

SOWr= NO AT 500

Date of measurenun of cwvfty 

0,0rmM

lntseft tySOALgJOlWiM Chgggieficaoi 

-GO tee miO re"ul

Deo" of' *ekg -est

34.22 kBq (924.9 nCi) Barium-133 

24 March 1988 

1 mm plastic (density 1.23 glCM3 )

C. 34313 

L and A

31 March 1988

*The ge~nute of wwcetait WU mMcueted in sOsodacea wift goMe mowwIend w of "e hlnsetonam Comgm~on an 
Rad$at~n Lftit OWd Msinss'emnte KIU ePAMt 12). me t yw of uNogf~ty were to"as" -m mall &A" Of me 

OnWtny u 10 rWads vMmoa 01uAlMed at me US.? %I confidence Weas mid Ve eitad maim.. gyst-emin 
IVcetof in ote wam wnmeunt

See 0,510 tor deacsnPbori 
of teots

Traceability: The activity of the source above
mntioned has been measured against a reference 

source, calibrated by the Physikaliach-Techniache 
Bundesanstalt (PTB), Braunschweig.

/

E
Sit kugetr" wgWMBcinsm" HAA 8821 sjcsSu GSgscya.LZ2003
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*uhamv BuchierA~~p KG 

Gwesekwe I D-3300 Braunscrwsg 
Te~efon (0 53 07) 808 -0 
Teiex 9 52 830 anibu d 

Buros in Frwicf untwd DjSSekkdc 
\WtretnWe in Berhn (Wtst) urid MW&Mt~f 

Amatilia Suceisr Gnt4 L Cc KG Posftc~l 1120 D-33D0 ftunsc9hwe 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England KP7 9LL

E0

Amersham

Cortfidfite no. 218942-3

Dow 6 April 1988 ku/wo

The activty of Meli wea Cdeaaclbed foreiterala ed beeni Cletpflllfd bY COMfPSI~f wrlh a esaiddd source of Mel so nuclide.  

To detenmne the enOOWaf rgte. ths, seorpoon of the casule li to bO e tal ito a~ut 

The source passed V*l Is~ OWLt 

Type ASSET811 (QCR811)

Source No AT 502

AC"iit

Deft of meassurement of atvt 

OVere uncettflty 

cap-, ie 

inlto"it ISOSIMIMNIANSI CLemlkesam

Lessape last a"d remd 

Datse of 10,16011 last

40.53 kBq (1.095 gCi) Cobalt-57 

3 March 1988 

1 mm plastic (density 1.23 g/cn?' 

C.*34313

L and A

31 March 1988

- Thae seeuW of unewtCf"f was, OW~s In aaf~O wi1 11 V0ed recownflAOM o am t dghitemeOfl CeRNAD"as on 

Aedagaj UiLths aid #AoeemWeFli (ICPU nowsf W2. The Whefsof U.twlAwV were 101100 moi.alme -NI VA"Ilie 

wanceflaNt 0e ori~uvW~l ciaiadieUS7 fll" tvtal i stowia ONWOi Ofstned

S ee overee for aseemption 
of 111eft

Traceability: The activity of the source above
mentioned has been measured against a reference 
source, calibrated by the Physikalisch-Technische 
Bundesanstalt (PTB), Braunschweig.

Anmaha 

~a ii~srui egu7m1f awfwg A62
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.4 mn uchIw '3H 51KG 

jSelweg 1 D-330 0 Braunschweig 
.elefo (0 53 07) 808 -0 
Telex 9 52 830 arnbu d 

B4sins Frankhdufttjd Diussebdorf 
~venrehngel in Berli (W1est) und MIlrx~hef 

AIYwraUI SuCNU Gff#Cm & Co KG Poosof 1120 0-3300 Drewmciong 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England KP7 9LL

A mersham

Cgffltafcte no. 218942-2
6 April 1988 kulwo

Th@ aCtmoiy of Ithe source doaCtitid f"aWS NW b"ef delenWfle UY COmpuiaafl WM a "It"ud soUrce oflii same nud"Oe 

To detlYwnO "i amsiason rate. meaiO nw o01fi VW CaPO cwatheI to be towef aWe mo~uit.  

The acumc pase Owe leakae 1eat.  

'VPG ASSET811 (QCR811)

Source NO AT 501

ACWWI~

ewta Of maeaUramsft of acvitK 

O'w"t unceflIY

COO"

36.10 kBq (975.7 nCi) Caesiumf-137 

24 March 1988 

1 mm plastic (density 1.23 g/cm
3 ) 

C.34313 

L and A

31 March 1988Dow Of I*~ag bse

* Naasmta 1 iesaltw eadaad t a~gqU~-wel VS mofifeg u~sd of lIh iiieffeloe CoommIsoft on 

Radlalen di~e w musr~fafit.(lMUMAPei 12). mae Maiffs of mWaeWMet we, taoi - ma uIOW1ma1111meet th~a 

undwiewIff dua to rUwON'vwWaefl egmiAmad at go 110.7% oefifleoftb WWt a VA te eamla wfludMfi werll 0 

U110811020"in 1111111 flflt

- %* ovar.B for ecpo of "M

Traceability: The activity of the source above

mentioned has been measured against a reference 

source, calibrated by the Phyaikalisch-Techflische 

Bundesanlstalt (PTB), Braunschweig.

(,c1

Ufs~b wt AG Sramsct'weg. ea12 270 700 30.
SAZSrsjicP~eiQAs.UwariflSraIst~HIMNR 8621

RPasa

DOW
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,'mSUChW Gin'A a KG 

.,seweg 1 D-3300 8Waunsd~mOlg 
Teleton (0 53 0T 8 08- 0 
Telex 9 52 830 anbu d 

Buros in FrW"~t und W~s~eldOff 
Vervotunge" Bermt (West) efed Munchef 

Amarlw~ Bucima GnYO & cc KG Pow?5d¶ i¶20 D-3300 bffhSWCIW5'Q 

Amershai" International 
plc 

white Lion Road AmerSham 

Buckinghm~wshire England 
HP7 9LL

Amersharn

Cart~ftMtS no. 218942-4
6 April 1988 ku/WO

The aStw't of the Source ~e 0"ha ttaesafte had beenfidte4'mnfed bV comPNWlO~n Wf a atWldad eo,,ce of go mama macide.  

To deleflY "0 *m epesoo, role. "a secpOWO Of V Ma S' haase We t be tafl OftO aCOURL 

The source pas0ed "~ iesgak test.  

?yPS 
ASSET811 (QCR81l) 

Soure NoAT 503

Date of aWiWW~ of c""t 

O3veec utnCef'A V 

c~am 

"f"tnat IOWOMNUM4S ciaasflmOw

Lac~S Wt 6- mauim 

Dews of w~cag tea

38.42 kBq (1.038 9C') Cobalt-6O 

24 March 1988 

:t3 % 

1 mm plastic (density 1.23 g/c013 ) 

C .34313

L and A

31 March 1988

See @,ataa for aaaaapNO Of taMt

06aatftdutordA veralOM. aisdW~d at ma 99.7% aowvderAW b "ea Mei ma ý ealnidd mediwony~

Traeablit:ý The activity 
of the source above

mentioned has been 
measured against a 

reference 

source, calibrated by the phymikalisch-Technische 

BundemasaZ lt (PTB), Braunschweig.

AmMrhw 
'ýh 

4•susC~ws~ ftgiggatee ra&fiWtsct,w HRAt 9021

OWSCM carkA Sg*WSWQ SLZ grU~a2 270 700 30.

Dow

M"Offleffleft Uý--
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Avhafl Buchern C*.OH .0KG 

,Seese~veg 1 D-3300 Braunschweig 
Twaion (0 53 07) 808 -0 
Telex 9 52 830 arnbu d 

Ekiroe in Frarkfurt und Dusseldorf 
1vertretur~gen in Berlin (West) und MWiichen 

AffIsnrhlan BuchiIer GrmbN & Cc KG P011111sc 1120 0-3300 Srounsctwosig 

Amersham International plc 

White Lion Road Amersham 

Buckinghamshire England HP7 9LL

A mersham

Certficate no. 218942-5 
Do"e 6 April 1988 ku/wo 

The sacivity atftm sourme dmmcribeci rfieafter had been detertnimed by coffaibarlo at a aton"Isim souw" of me saina, much"e.  

To oetermigne me eifmilmon rate. Me abomwoiponf Mhe COWAtit hall to be isen mis Soimt 
The mource passed Mhe leakW test.  

ftye ASSET811 (QCR811) 

SOW"c No AT 504 

Ac"vt 28.9 kBq (781 nCi) Kanganese-54

Date of meamuremaefft of acbvtft

overall uncerttolty*

capsule

25 March 1988

-t 5 %

1 mm plastic (density 1.23 g/cm3 )

Inteoi" ISOISSUOIM4A"SCamfcbf 

Leaag tea Nod etowt 

Doat of eatag teat

C. 34313 

L and A 

31 March 1988

Thi me.stirtle of une tn wal C~kPAUmd In ascordaic WOm OW MsoWnanmb of Ow Inilimsamabe Calmiileallsoan 
diaeo Wet we Mem~eeas (CA feevt12) Te ~t o ufemlmy ee talet m e smmacmu o m 

udiceflmty due to -uiom wiue.csledame.?. otdneev imee m miummtmc 
uftoert in to ff iesmeemmwmelt.  

Remarks

Sone overtee for description 
of tam

Anwrham

/1/'

4, Sr flt j.fl 
0

S' �.fl 0* �
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V. Air Flow



An Emp-oye-OwneW Company

A DIvis, of SiefceAal•is RADOM.

CERTIFICATE OF CALIBRATION 

DATE OF CALIBRATION June 6. 1989

CUSTOMER SAIC-Las Vegas

MODEL NO. C-812

P.O. NO. N/A

SERIAL NO.

BAROMETRIC PRESSURE: ACTUAL 30.02"Hg CORRECTED TO: 29.92" H9

TEMPERATURE: ACTUAL 730 F 

FILTER PAPER USED: N/A 

LAMINAR FLOW ELEMENT 50MW20- 1-½ 

MANOMETER MODEL NO. 40HE35WM'

CORRECTED TO: 70°F 

CARTRIDGE USED: N/A

SERIAL NO. 7130104X1-R3 

SERIAL NO. 704320Ul

NBS TEST REFERENCE NOS. 2.6/167716A & B, 232.09/209275-B

FLOW REFERENCE 
CFM Inches H20

0n- i-i 
0,322 

0.484 
0.646 

0.971

CALIBRATION DATA 
AS LEFT 

Inches H20 

0.485 

0.645 
0.810 
0. 970

CALIBRATION DATA 
AS FOUND 
Inches H2 0 

n 114R• 

Q, 499 
0.,670 
0.840 
1.009

Unit Was Received X Within __ Outside of ±5% Accuracy.  
This is to certify that SAIC RADGCO in San Diego, California, has on this date, certified this 
instrument to be within ±5% accuracy at each calibration point. The laminar flow element 
referenced above bears Letters of Certification traceable to the National Bureau of Standards.

CALIBRATED BY I__• QUALITY

1549

0.5 
1.0 
1.5 
2.0 
2.5 
3.0

J

V



CERTIFICATE OF CALIBRATION 
AIR FLOW CALIBRATOR

CUSTOMER SAIC-Las Vegas 

MODEL NO C-812 

MERIAM SERIAL NO 713010-X1-R2

DATE Apri1 25, 1988 

SERIAL NO. 1549 

MANOMETER SERIAL NO. 704320U1

BAROMETRIC PRESSURE: ACTUAL 30.04" CORRECTED TO: 29.92"

TEMPERATURE: ACTUAL 70°F CORRECTED TO- 70OF

El NEW UNIT 

E' CALIBRATION AS RECEIVED 
M RE-CALIBRATION DATA

FLOW REFERENCE 
CFM Inches H2 0 

0.5 0-1L 
1.0 
1.5 0.493 
2.0 
2.5 
3.0 0.989

MEASURED 
I0] Inches H2 0 

0.165 

0.495 
0.660 
0.825 
0.90

MEASURED 
E9 Inches H2 0 

0,172 
0.333 
0,496 
0,663 
0.831

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

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

CALIBRATED BY !QUALITY ASSURANC



B. Kurz Mass Flow Meter Model 1544



CERTIFICATE OF CONFORMANCE 

KURZ INSTRUMENTS. INC.  

REFERENCE PURCHASE ORDER: 14-890055-65 
6/23/88 " 

PURCHASE 
ORDER DATE

1544 

MODEL NUMBER: 
1544 

I4BE 1565N 

SERIAL NUMBER: 
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 Q0- MANUAL 

Eýý e x-QUALMr ASSURANCE 

JIM K&6.. Q.A. MANGER 

________DTIE 

2411GAFM ROAD MONTEREY, CA 9U04 TLX I f22, e0O)424,r=NATONWt0E (40e) iGSA I FAX (40S)dM-I01 

K- CC (3/W-)

CUSTOMER COPY

I



CERTIFICATE OF COMPUANCE AND CAUBRATION 

KURZ INSTRUMENTS, INC.

THIS IS TO CERTIFY THAT THE EQUIPMENT USTED BELOW HAS BEEN CALIBRATED WITH EOUIPMEN" 
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: 

KURZ MODEL NUMBER: 

KURZ SERIAL NUMBER: bu 

RANGE OF INSTRUMENT: 
+ 

ACCURACY: 

REPEATABILITY: t .251

14-890055-65 
1544 

•E 1565N 

0-200SLPM 

27 OF READING .+%% OF FULL SCALE

OF FULL SCALE

CALJBRATION STANDARDS USED 

MERIAM INSTRUMENTS. INC. - LAMINAR FLOW ELEMENT 

MODEL 50MW20-1"F

SERIALNUMIER: 1032 

DATECALIBRATED: 8/21/87 DATEDUE: 

NBS TRACEABI~LTY TEST NUMBERS: j/167716AIT 
232.00 7~4

8/21/88

SSURANCE

JIM BELL, CA M MOER 1 /o ,
DATE

2411 GAFEN ROAD MONTEREY, CA 93940 TLX 172275 (800)424-7366NATIONWIOE (406)646-5911 FAX(406)6466I901 

K4CC (3/0)

CUSTOMER COPY

I



OUTF

CALIBRATION EYATA CODE L4 

AND CERTIFICATIONSI 
'UT V/i DUCT PIPE CAuBRATION iNSTRUMENTS DUE DATE 

SIZE: LFE SIN 10 &V-14f 

1.0. TEMP GAUGE SIN ~ 

*~VAREA oiM i Sdt4
OVM 2 SIN 

BV AROMETER S/4 I 10 -Y~

ATA -SEE ANNE 'A T A L WAPA M P f " - wow.  

.. DINOATIEO FWR'Ua dwed mmong an w woo or dIw im 

ftw le go bOW&Aodei Now Ow G bWN W* bod an ful =do WAWA 
vollipo~ wW 6A ads immmibum.  

-h la is ID w*m to" aromw 
No WNW mrd mohidd ***Kamt Thw amooibi'f iws a wms lo 

Nlomwn Swam d Somia. Ted NuftOW" 16/167716 A&@ 23CLW20II?5 

KURZ INSTUMNTS~i, IN.-21 ADN RD. - M TREY, CA.4394 

TLX 1 72Z5 - (408) 646-5911-1 004-A IRFLO NATIOWID)E (I.400.424-r&%6



C. Kurz Mass Flow Meter Model 490



CERTIFICATE OF CONFORMANCE 

KURZ INSTRUMENTS. INC.  

REFERENCE PURCHASE ORDER: 14-890055-65 

PURCHASE ORDER DATE, 6/23/88 

490 
MODEL NUMBER: V91 LVE 3179 I_._ 

SERIAL NUMBER: 
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 OX. MANUAL 

QUALITY ASSURANCE 

JIM LL Q.A MANGER 

DATE 

•t(lq•N W: OTS•,V, CMgeW TLX ZrS M00 NATONMs (go, 84&9q FAX "W*4WO•i 

K- CC (3/W) 
CUSTOMER COPY



CERTIFICATE OF COMPLIANCE AND CAUBRATION 

KURZ INSTRUMENTS, INC.  

THIS IS To CERTIFY THAT THE EQUIPMENT UISTED BELOW HAS BEEN CALIBRATED WITH EQUIPMEN 

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

KURZ MODEL NUMBER: 490 

KURZ SERIAL NUMBER: - -----

RANGE OF INSTRUMENT: 0200/0-2000FPM 

ACCURACY: - t 27. OF READING .+h7. OF FULL SCALE 

REPEATADI~LY: - . 257. OF FULL SCALE 

CAusBATiON STANDARDS USED 

MERIAM INSTRUMENTS. INC. - LAMINAR FLOW ELEMENT 

MODEL 50MC2-2F 
1049 

SERIAL NUMBER: 

DATE CALIBRATED: 5/16/88 DATEDUE: 5/16/89 

NNS TRACEAMUTY TEST NUMBERS: 2.6/167716 AMB 

L1,6120-1OUALITY ASSURANCE 

JIM BELL, CIA E 

DATE 

2411i GAMEN ROAD MONTEREY, CA 9390 TLX 172V (800)424.73M NATIONW1E (406)646W911 FAX (406)646-M01 

K.CCC (3/06)

CUSTOMER COPY



,4J

13�-> tc." - � ?�'i

2411 GWDOA 

moINWAT. CA OWE 
tIS) .4.Wus 

14 n4.AIRF-O 
uansuU (14"424mlU

LETTER OF CERTIFICATION OF 
TRACEABILITY TO NATIONAL 
BUREAU OF STANDARDS 

MODEL NO _ ' 9"- SERIAL NO 

DATE DUE 

LFE SMDATE DUE 
DO~ SIN _ 
TEMP GAUGE SM ..  

DATE DUIE ..  
BAROMETER SM LL ~DATE DUE 

FRED -CTR -SM D ATE D ALBRTE WIT 

THIS RMIS TO CON TM hAT, ThIS INTRUo EQUIPMENTA CU TEDW- h 

AN N OS TR C W M S FLOW KM R AND ASSOCIATED EOUIPMENT. THI 

=CALISRA jON DVCE IS iiii1Aglý HATlOIIAL 8URlEAUOFSADDS 

TEST NUMBERS 2.61167716 AIS 232 06,20627589 

SIGNED 
Irv 

DATE

1 !



-4

CV?

f LETTER OF CERTIFICATION OF 
TRACEABILITY TO NATIONAL 

IEulmETs Inc BUREAU OF STANDARDS 
U411 SMIDN

MONTEE, CA mu 
(4U) 6*4U-ll 

1-MU-4-AIRFLO 
MnTlau (1-1.424-'nlI

MODEL NO. L( .-" SERIAL NO. 441C , 

LFE S/N /.c., ý'ý- DATE DUE "-Z-C 

DVMs N _ _ _ _ _;,_ DATEDUE __ __-_-_.  

TEMP. GAUGE Sm 7--2 DATE DUE 

BAROMETER S/N HL5CL;.-,- . DATE DUE _ "-

FRED. CTR. SIN _ _'-- 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 7,-, -..... , /2 

DATE '

Document Reviewed By 
Qu aiy .Assuran-.  

d RagL~



D. Anderson Constant Air Flow Pump Model SEl12



/

ANDERSEN 
SAMPLERS INCORPORATED

CALIBRATION DATA

MODEL

SERIAL JNMBE

TEMPERATURE

,.5. //?-

7B•'- 377.

77" A-

BAROMETRIC PRESSURE

ACTUAL 
FLOW RATE 

(LPM)

3. 97 

t,6o 

9, 7010

DATE

4215 WENDELL DRIVE 0 ATLANTA. GEORGIA 30336 0 (404) 691-1910 0 TELEX: 54-2523

INDICATED 
FLOW RATE 

(LPM)

2 

4 

6 

8

SRA NUMBER. 7" X-5 7-37

S.. .. T vr- • -E -lr

h



Aý 

ANDERSEN 
SAMPLERS INCORPORATED

CALIBRATION DATA 

•O•EL .s IIa

SERIAL NUMBER

TEMPERAZ'JRE

BAROMETRIC PRESSURE

7YT- 3,7/

77 &

74, 3V Y r-

ACTUAL 
•,LO RATE 
(LPM)

3.k3 

7,D5-

SIGNED am .,., 1 

DATE ?"- ZZ- RT

4215 WENDELL DRIVE 0 ATLANTA, GEORGIA 30336 0 (404) 691-1910 0 TELEX: 54-2523

INDICATED 
FLOW RATE 

(LPM)

At.

2 

4 

6 

8

10

DATE



VI. Mass/Volume/Length



VII. Temperature/Barometric Pressure/Humidity



N

gliR READY THERMOMETER CO., New York, N.Y. 10157 

LABORATORY TEST CERTIFICATE 
Uquld-tn.GCA Thermomete

Mw/•d - ERTCO 

IfDrm~aft No. N-6 7 6 9 1 

Thermometer Seek Rage - 1 to
0 

51 C
0 

I 0.1 dbvio,,

Terndfor 
ERTCO 

RESULTS OF TEF 

Tbermomem mmd 

0 0 

+ 0.02 C - 0.02 C 

10.00 - .06 

20.00 - .04 

30.00 - .02 

37.00 .00 

40.00 - .02 

50.00 - .02 

If the correction is preceded by a + dp, it should be added to the thermometer reading; 
If it is preceded by a - ipn. it should be subtracted from the thenmometer readint to obtain the 
temperature. To use the corrections properly, reference sbould be made to the notes on the 
reverse side of thb sheet.

Test No. 138887 

Date 10-28-87 Certified by

EVER ,~IY TJIEMOMETER c0.



VIII. Electronic/Electrical



A. Pulsers/Signal Generators



3U.�WU *.NU MAJEWAOTVUUU 

ow 

� LTadu�gf 
LTn��iuawmh�

Iii LUDLUM MEASUREMENTS. INC.  
S1 - UI-5a4 - 2=4"? 2OL it. 408= up 
Poor ovcumc Box.BI PAZ U8. am -W 
W61 OAK UThE3T 

IWIUTrWATZER TEXAS. C. S. A. ?OSSS6

CERTIFICATE OF CONFORMANCE & INSPECTION 

CUSTOMER: SCIENCE APPLICATIONS INTERNATIONAL CORP.  
LAS VEGAS, NV 

DATE: > CUSTOMER POO WLUDLUM ORDER #7 
CATALOG* a -4 717 MODEL & SERIAL 0 r;,506 1737 

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.

QUALITY ASSURANCE MANAGER 
LUDLUM MEASUREMENTS, INC.

iTnE v 7

a

• 0 So" OL , OV44m ffmdy £s" ,Y961 0



CERTIFICATE OF CAUBRATION
LUDLUM MEASUREMENTS, INC.  
POST OFFICE BOX 810 FAX NO. (915) 235-4672 
501 OAK STREET TELEX No. 446W,2L UD 
SWEETWATER. TEXAS. U.S. A. PH. 015-3M-644

CUSTOMER 
"Mm

-'.3

Mfg

Mg�i4*I

Dot. Model

ORDERNO'7 
Serial No ~ ? 
SorI I No

Cal. Da.t /-//- ?a/ l. Duo Dato / //Z4- C- Cal. lntervalý,METERF A 
Check mark a ) applies to applicable Instr. and/or detector lAW mfg. spec, a. 6'(liw Instrument 

oI Dot (Alpha) Bkgnd cpm E3 Dot. Oper. V V at MV 

Temp. Humidity - % 1-1 F/S Reap. ck " Zero Reset ck. - Audio ck. [e1-ietor Zeroed 

o BSat ck. (Mmn. Volt) VDC E3 Bat. Volt VDC Instrument Volt Set $ 

[3 Threshold Dim' Input Sens mV. [3 Input Sen@ Unearity 

o HV Readout (2 points) Ref./Ins # _V Ref./Ins / V 

[o Alarm Setting ck. [3 Window Operation E3 Background subtract - Iff-echanical ck.  

[] Field Change Status 

Repair Instrument Received: [3 Within Toler. + -10% 03 10-20% 0 Out Toler. [3 Requiring 
Repair 

COMMENTS:

Gmm Ullmaimt @1 SUasra i pauiin Pie anmm ina "L 4 I.n wkb dodS bwf d m" t e 6i aw" .

RANGE MULTIPLIER 

._X 
_X 
._X 

X 

x 
X 
•x

REFERENCE 
CAL. POINT

INSTRUMENT 
METER READING

INSTRUMENT REC'D 
"AS FOUND READING"

/ I / /

/ / II

Range(s) Calibrated Electronically 
Alo ~swa3m - As VewI 2ftdW

/ / / / / I 
I I / I I *1I

/ / / /

/ / / /
fie= 310wmm. bi. esam.s so AM NOEEA bm =310soo 1f10sJ~udsa bf M s o W 0dE 2ý of rW w w so GAWAM 

on h1dW d sa ft~ad= ftwwf Grobm a=% .ff ba's amphi bw U VO fem 3" i mma. 9 barn d~we 
1W 00 . .. W" .d 02-111 l Il -tINI 1% S. - O =SMl Do.II7 dI Wi IXOM I-.

Ca137 Gamma s/n 1162 [3 Neutron Am-241 Be s/n T-304 " IC. , .ek d01k - .  
r Alpha /n/ Beta 8/n- F Other I - 7 

[ M-Se s/n Iloscope *mte /r 

"7IIII~~1I2) .2-ý COZ Date____________________

Reviewed B 21A/6. 2 
VMSa. - SAN

Mato / -/ - r9

N

Digital 
Readout

Log 
Scale /

•.OIII |&Jil l ILIB#lbl •

1ý11

- *r99r-9QG- aww4=5§x

m q,

-If ýV,471-717
m)V,

zww



.uaz6WES AND MhI.rhaCTWu3 

and

* LUDLUM MEASUREMENTS. INC 
9135 2354494 - 26&4047 Tom= we. 4iUI2 vD 
iposT OFVCZ BOX 010 PAX mO me) MUM 

801 OAK STREET 

SWEUTWATZR. TEXAS. 17. 3. A. 79586

CALIBRATION CERTMFCATE LUDLUM MODEL 500 SIN44Z.ýýZ

Counts/Minute 

Range 

.1 

1 

10 

100 

1K 

10K 

Amplitude 

Range, 

5 mV 

50 mV 

500 m2V 

5 V

Puhser 
setting 

If 

It 

Amplittude 
Setting 

A/

Caunto + or - 2% Sulettn 

Acolitder + or -

RAdpit*+ r-5 

Z~~VI~

Ampltude 
Settng

Reference + or -2% 
couter 

AReding *rS 

2 ozne

High Voltage 

sotftig 

700 

Referuao Co~mtew 

Reiennae VoltImeteI 

Refernce Scope

r�*

ru-a 

f2�

easdhng +w - 5% 

Calibrted By 

-c~92'3L

Date /- 11--gq



JOHN FLUKF M, G. CO., INC.

I I.1 ik E jf. .141a f.if . ' i.- l'fE 
S,"':" V1t-0 .4W'lt 4VE

EXTENDING 
THE 

QUALITY

,J'fEOCE AfI''.ICTIOW," IRC 

iit COtIVEFNTI00 (trTER OP 

h4*4 ý I P!
70,1 : -- ;" * ' i- ; 2,

A SýSV-E: -3

L, PART EAL ACC-IT LUDED 

F O R : A = B K 3 8 n IO- 0 I A C ALt "O N D O N S 

RECEIVED TN TI'l FIIAMI" 2C3 "c 
RIETUNED

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.

DC VOLTAGE 235339 
AC VOLTAGE 234177 
RESISTANCE 235396 
TEMPERATURE 229""3 
FREQUENCY VLF WiV9

&..V 7069W 

TcH. NO. 168 
CERTIFIED BY 

R(IM FFtRNANAM7 02/22•/9
CAUOtAT*N DATI

A

6566!5'Ior I - -

SERVICE MANAGER



CALIBRATION DATA 
IN AND OUT DATA 

MODEL: B&K 3020 SERIAL#: 
FEBRUARY 21, 1989

89-19309

PREQUENCY ACCURACY:

+ 5% OF FULL SCALE TO 1.5 MHZ, + 8% FROM 1.5 MHZ TO 2 MHZ, 
SINEWAVE OUTPUT.

10 HZ 
100 HZ 

1000 HZ 
"10KHZ 

100KHZ 
1MHZ

10.0 HZ 
100.6 HZ 

1.007KHZ 
10.122KHZ 

101.761KHZ 
1.04647MHZ

OUTPUT AMPLITUDE:

20V P-P OPEN CIRCUIT 
10V P-P INTO 50 OHMS - MAX.  

MAX.
21.9 VAC 
11.2 VAC

ATTENUATION:

REF. +10DOM 
100KHZ SINEWAVE 10db 

20db 
20db

STEP 
STEP 
STEP

9.99 
20.0 
19.9

db 
db 

db
DISTORTION: 

SINEWAVE,

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

< 3% 100KHZ TO 2MHZ

SWEEP RATE:

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

> 2 SEC ALL RANGES 
> 20M SEC ALL RANGES

a
John Fluke Mfg. Co., Inc. / 16969 Von Karman Ave. / Suite 100 ., P 0 Box 19676 / Irvine. CA 92713-9676 / 17141 863-9031

__j



B. Oscilloscope



EXTENDING 
THE 

QUALITY

JOHN FLUV" I G. CO., INC.  

-C I U M I-1 I' l 1 0 0 '" I tI 
* -. :.' "Ik- J -" •".E. iV 

:: ir(.f •II [•I)4• H 

t;), cOHvmwrlois UOEUTFR K* 
.;'UITF 

,4!IJ K IP1K �- E". : ,

r MODEl/PART NO SERIAL NO _ ACCE-SORIE.S/PARTS INCLLUDED 

FOR: OR_•r.- 4 , I t •9 

RECEIVED TN Toi IPAirF TUSrT "c 
RETURNED TU Tri rjAqjC: 40 %R

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.

DC VOLTAGE 235319 
AC VOLTAGE 234tr7 
RESISTANCE 2353P6 
TENPERATURE 229053 
FREQUENCY VLF WWVD

49.99 14VWVW 

TUCHNO i66 
CERTIFIED BY 

ROM IFFRNANiW-Z 02/22/A9 
SERVICE MANAGER rA•N.M

Lý 15

o06o6o



CALIBRATION DATA 
IN AND OUT DATA 

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

SWEEP TIME/DIVISION: 

+ 2% ALL STEPS 

VOLTS PER DIVISION:

+ 2% ALL STEPS

FREQUENCY RESPONSE: 

5HZ TO 100MHZ(-3db) 
INCLUDING X5 GAIN MODE

AS MEASURED 

< 2% ALL STEPS

< 2% ALL STEPS

> 125 MHZ -3db 
POINT

RISE TIME:

3.5 NS 3. 4NS

TRIGGERING SENSITIVITY: 

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

CALIBRATION OUT PUT: 

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

< 1.0 DIV.  
< 1.0 DIV.  
< 1.0 DIV.  

.5 DIV.  

.5 DIV.

< 2% 
+ 1% 
+ 2%

John Fluke Mfg. Co., Inc. 16969 Von Karman Ave.. ' Suite 100 / P.O. Box 19676 1 Irvine. CA 92713-9676 .(714 863-9031



C. Voltzeters/Ampmeter/ohmeter



JOHN FLUKF M".3. CO., INC.  

I1. , T (4:iz. oIL ,.I V14 F. Ii 

lp'Vloc. (L * ,,; 1 4 

2CIEtJCE APPLIC•rit., INC 

iot (A)WEN1100 (~FOTER I*k 

SUITE 4I!," 

A ". V." 7 IViC)t 

7I W

ATENDING 
THE 

QUALITY

656664

r MODEL;PART NO SERIAL NO I ACESWRIES/PART INCLUDE 

"R 0" 0 uL1iArIAICM STATUS I..... CAL CONDITIONS I 

RECEIVED Tr TO FRANC'F 2 % • C 

RETURNED Ti ILfPIILLR. --. ,)

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.

AP.LICAMME NN I 

DC VOLTAGE 235339 
AC VOLTAGE 234377 
RESISTANCE 23536 
TEMPERATURE 229053 
FREQUENCY VLF WWV9

I *W UWV *

T. NO. 137 
CERTIFIED BY 

RONb EFRbJAWDF 81/22199
CALIBRATIN DATE

I

SERVICE MANAGER



CALIBRATION DATA 
FLUKE MODEL 8024B SERIAL #4480363 

DATE 2-20-89

PARAMETER NOMINAL

DC VOLT RANGE

190.0 MV 
- 190.0 MV 

1.900 V 
19.00 V 

190.0 V 
1000 V

MEASURED 

190.00 V 
- 190.00 V 

1.900V 
19.00 V 

190.00 V 
1000 V

TOLERANCE

4.  
+ 
+ 
+ 
+ 
4.

3 DIGITS 
3 DIGITS 
3 DIGITS 
3 DIGITS 
3 DIGITS 
3 DIGITS

DC LINEARITY 
20V RANGE

AC VOLT RANGE

190. 0 MV 
190.00 mv 

1.900 V 
1.900 V 

19.00 V 
19.00 V 

100.0 V 
190.0 V 
190.0 V 
750. V 
750. V

100 HZ 
5 HZ 

100 HZ 
5KHZ 

100 HZ 
5KHZ 
2KHZ 

100 HZ 
2KHZ 

100 HZ 
1KHZ

190.0 V 
186.4 V 

1.898V 
1.875V 

19.00 V 
18.80 V 

100.0 V 
190.1 V 
190.2 V 
750. V 
750. V

John Fluke Mfg. Co., Inc. / 16969 Von Karman Ave., / Suite 100 / PO. Box 19676 / Irvine, CA 92713-9676 / J141 863-9031

200MV 
200MV 

2V 
20 V 

200 V 
1000 V

2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V

2.00 V 
3.00 V 
4.00 V 
5.00 V 
6.00 V 
7.00 V 
8.00 V 
9.00 V 

10.00 V 
11.00 V 
12.00 V 
13.00 V 
14.00 V 
15.00 V 
16.00 V 
17.00 V 
18.00 V 
19.00 V

+ 
+ 
+ 
+ 
+ 
4.  
4.  
+ 
+ 
4.  
+ 
+ 
+ 
+.  
4.  
4.  
4.  
4.

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3

DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS

200MV 
200MV 

2V 
2V 

20 V 
20 V 

200 V 
200 V 
200 V 
750 V 
750 V

4.  
4.  
+.  
4.  
4.  
4.  
+.  
+.  
4.  
4.  
+.

16 
100 

16 
100 
16 

100 
18 
16 
31 

9 
9

DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS



I e

PARAMETER NOMINAL MEASURED TOLERANCE

DC CURRENT TEST

1. 900mA 
19.00 mA 

190.0 mA 
1900 mA 

- 1900 mA

1.900mA 
18.97 mA 

190.1 mA 
1901 mA 

- 1901 mA

RESISTANCE TEST

10.00 M OHMS 
1000 K OHMS 
100.0 K OHMS 
10.00 K OHMS 

1.000K OHMS 
100.0 OHMS 

00.0

10.00 M OHMS 
999 K OHMS 
99.9 K OHMS 
9.99 K OHMS 
1.000K OHMS 

99.9 OHMS 
- 00.1 OHMS

PARAMETER APPLIED DISPLAY READING MEASURED TOLERANCE

CONDUCTANCE TEST

1K OHMS 
10K OHMS

1.000 
100.0

N/A 
100.0 ms

4.  4. 3 DIGITS 30 DIGITS

2mA 
20mA 

200mA 
2000mA 
2000mA

+ + 
+ 
+ 
+.

15 15 
15 
15 
15

DIGITS DIGITS 
DIGITS 
DIGITS 
DIGITS

20M 
2000K 

200K 
20K 

2K 
200 
200

4.  
+ 
+.  
+.  
+ 
+ 
+.

20 5 
5 
5 
5 
9 
2

DIGITS DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS 
DIGITS

2ms 
200ms

p 4



D. Voltage/Current Sources



JOHN FLUKE m AC. CO., INC.  

1.''-" .. V1 - , i '. , l•40 i. 10i. ... , V .  
•VxE. i'•, '.; 

'0A I 
.i, CO0vENTOf c-f C* 

VEGA,:, ,1oI 

Aok V?~ ;,• - t

xTENDING 
THE 

oUALITY

6566o'

MODEL'PART NO SE"JAL NO IACCEssORIESPARTS INCLUDED 

RECEIVED I TN STATUS jCALCDNDITIONS 

ý_I eI veo 1 W T _i F R A N C E 
2 3 • c

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.

SVOLTAGEt s 

DC VOLTAGE 
AC VOLTAGE 

ýESISTANCE 
TEMPERATURE 
;REQUENCY

235339 
234977 
235396 

* 22953 
VLF WWV9

. a F Ie .WI

TEcK No. 68 
CERTIFIED BY 

ROlN EFMUANDZ7 0117/1/22 9
CATION DATIESERVICE MANAGER



.W

CALIBRATION DATA 
IN AND OUT DATA 

MODEL: B&K 1601 SERIAL#: 
FEBRUARY 21, 1989

24-32603

OUT PUT VOLTAGE 

0-25V RANGE 

0-50V RANGE 

OUT PUT CURRENT 

0.2A RANGE 

2A RANGE

DIAL 

5 VDC 
10 
15 
20 
2 5

10 
20 
30 
40 
50

.1 

.2 

.5

1 
1.5 
2

John Fluke Mfg. Co., Inc..1 16969 Von Karman Ave.., S.jte 100 , P0 Box 19676 ! Irvine. CA 92713-9676 1 t714i 863-9C31

ACTUAL 

- 4.91 
9.92 

14.98 
19.98 
25.34

VDC 
VDC 
VDC 
VDC 
VDC 

VDC 
VDC 
VDC 
VDC 
VDC

9.69 
19.50 
29.36 
39.0 
49.8

.10 ADC 

.20 ADC 

.48 ADC

.99 
1.48 
2.00

ADC 
ADC 
ADC



IX. Other


