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Instrument Source Response Control Chart
Ludlum Model 12 #145982 with 44-10 Probe #150916
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Instrument Source Response Control Chart
Ludlum Model 16 #74100 with 44-10 Probe #15203
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Instrument Source Response Control Chart
Ludlum Model 12 #172705 with 44-10 Probe #277925
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Instrument Source Response Control Chart
Ludlum Model 12 #172718 with 44-10 Probe #277926
130,000
120,000
Detector Shielding Added
110,000
L J
100,000
* ¢ o o
g 90,000 . R o o
L 4 v 4 ‘ 4 ; v Y A4
2 80,000 ¢
70,000
60,000
50,000
40,000
2 4 6 8 10 12 14 16 18 20 22

Number of Response Check Points
(5/3/2010 through 9/21/2010)

¢ Source Reading Average +20%

-20%

Appendix P Page 2




130,000
120,000
110,000
100,000
90,000
80,000
70,000
60,000

50,000

Instrument Source Response Control Chart
Ludlum Model 12 #172698 with 44-10 Probe #262444
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Ludlum Model 12 #145982 with
44-10 Probe #150916
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Designer and Manufacturer

of
Scientific and Industrial

‘

CERTIFICATE OF CALIBRATION b//

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

Instrumenis 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER MACTEC iNC QRDER NOQ. 20158040/352828
Mfg. tudium Megsurements, Inc. Model 12 sericiNo.__[Y59F X
Mfg. Ludlum Measurements, Inc. Model 44-10 _ Serial No, P /Z / f 0 7/ b
Cal. Date 27-Jut-10 Cal Bue Buate 27-Jul-11 —_Cal.Interval ____1 Year Meterface_ _ 202-354
Check mark @applles to applicable instr. and/or detector iAW mig. spec. T 73 °F RH__ _48 % Alt_____699.8 mmHgy

Instrument Recelved

M Meter Zeroed
A Resstck.

[ ] New Instrument

[ Mechanical ck.
[/ F/SResp. ck

ithin Toler, +-10% {_] 10-20% [7] Out of Tol. [} Requiing Repair [} Other-Ses comments

[7 Background Subtfract
[ window Operatfion

(1 Input Sens. Linaarity
[ Geotropism

[l Audio ck, [T Alarm Setting ck. [/ Batt. ¢k {Min. Volt) 2.2 ¥DC
Q’ﬁgrcﬂed in accordance with LMI SOP 14.8 rev 12/05/89. (] Galibrated in accordance with LMI SOP 14.9 rey 02/07/97.
Threshold
Instrument Volt Set _____1000 ¥ nput Sens. ____ 10 mv Det.Oper.__ 1000 _ Vot _ 10 mv Dig?sRc%io = mv
[+ HV Readout {2 points)  Ref./Inst, 500 / S_D Pl vV  Ref./lnst. 2000 /_2(50 S/ v
COMMENTS:
Cal'd with 5ft cable.
Y4101 950epm FP/L,JZA{/
(Gamma Calibration: GM delecters positioned perpendicular to source axcepl for M 44-8 in which tha front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x 1000 400k cpm oo Yoo
%1000 100k cpm 100 {00 -
X100 40k cpm Yos Yoo
x 100 10k cpm o f jo¢
x10 4k cpm Moo Yoo
x10 lkepm, . (00 N 00
x1 400 cpm MO0 Yoo
X1 100 cpm ) 100 . 0o
*Uncertainty within = 10%  C.F. within £ 20% All Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL, POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout e Scals R . I

Ludlum Measuremants, Inc. certifles that the above Instrument has been calibroted by standards fraceable to the National Institute of Standards and Technology, or to the calioratlon taclities of
ofher Intemational Standards Orgarization mambers, or have been derlved from accepted values of natural physical constants ar have been derived by the ratlo lype of calibration techniques,

The calibraflon system conforms to the requirements of ANSI/NCSL 7540-1-1994 and ANSI N323-1978

State of Texas Calibration Licenss No. LO-1943

Reference Instruments and/or Sources: [ 173410

] Alpha $/N [] Beta S/N

Cinar ket
cs-137 Gamma SN [LI11e2 [Clene [Tlmses [Is105 [(Iticos [_ra7e [ lessz [ Esst

[J280 [Jensas  |_170897
[0 [lraa [Theis

{7 Other

[_los9

[ ] Neutron Am-241 Be $/N T-304

[y m 500 /N 120546 [ Oscillescope S/N..

[+ Multimeter S/N 846250390

Date _Q_ZZLZJ_(/ _‘2_/ ¢

Calibrated By: % %_,/&&-—"”

Reviewed By: 7% \r-\ " A\'-

L e
This certificate shall not be reproduced excepl in
FORM C22A  03/11/2010 Page Lof

full, %'thout the written approvel of Ludiurm mMeasuremsnts, Inc.
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LUDLUM MEASUREMENTS, INC.
M Designer and h¢0nufccfurer . Xl POST OFFICE BOX 810 PH. 325-235-5494

sclentific and Industticl 501 OAK STREET FAX NO. 325-235-4672
Instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector

Detector 44-10 Serial No, Pﬂ 150 Q/ b
Customer MACTEC INC Order #. 20158040/352828
Counter 12 serial No,_J k’{s 98 A Counter Input Sensifivity 10 my
Count Time Oﬂ“é/ (P/‘/k Distance Source to Detector 2. U/\'fa (e
Other '

High Isotope 4@&&( /_ lsotcpe _... lsotope Isotope .

Voltage Background Size =g M; Size o Size Size ]

Too T Kk g Kk

LSJ | .5/ 100 7

d00) T 110 [

450 9\ 120\

1000 9 {20

105U 9 (20

oo 19 1 2J /

usu_ 1o/ | 130 _

|

Signature 72):% % e Date 7'7)/‘/ [V"/ i

¥

1172010 P ’; f
FORMCAR 03 o Aot 3 e Serving The Nuclear Indusiry Since 1962 e
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M Deslgner and Manufacturer
of
Scientific and Industrial

nstruments

7|

501 OAK STREET

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

FAX NO, 325-235-4672

SWEETWATER, TEXAS 79554, U.S.A.

Customer _ MACTEC INC

Maodel _ 12

CONVERSION CHART
Date 27-JUk10 Order #. ___20158040/352828
Serial No. I ) qf A Detector Model 44-10 serialNo._PA11509/
souce __ (5.1 37, Y.m C. High Vottage 1000 v
Input Sensitivity 10 mv

Reference Point

;Sﬂjkﬁﬁ@k

"As Found” Readings:

Meter Reciding

Range/Scale

After Adjustment Readings:

Meter Reading

Range/Scale

Yo

vatl,

Y /7000

w /000

YoQ /435, yd 35y /
30l 200 <\ 260 (
%00 /80 ) /%0 |
100 95 / 95 /
Slghature: W/)ﬁ/\ .,4%”“ Date 2 &7‘_1)1’ (5/ "’/ L /

FORM C17-10 03/11/2010 Page _ ,3 of 3

e Serving The Nuclear industry Since 1962 e
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INSTRUMENT QC CHECK SHEET

Date: & - -/ Time: _//.20

Instrument: /2 Serial No: /75 ?YZ
Probe: &Y /0 SerialNo: /SO %%
Cal. Preformed Date:__ 7~ 7"/ 0 Cal. Due Date: _ 2~ 277/
Source Isotope: Cs-/57 Source #: SRS ~do/
QC Check Location: C Junt- Laod

Jig Used: %%e No Jigpg _AAZ -/

Background count duration Pl (min)  Window Setting: Oin Oout Sh/a

Source count duration /'///‘5‘Z (min)

QC Counting Resuits
Count No. Bkg cpm Src cpm ncpm
; Y000 lopboo | 4000
3
4
5
6
7
8
9
10
Average

Average Source Ref. Reading + 20% = _ ({5200
Average Source Ref. Reading ~20% = __ 76 %00
Average Background Reading + 50% = __ 000

Average Background Read_ing - 50% = 2000
Comments:
Performed By: /zj:___,,;z_h‘_“ Date: & 770D
RSO Review: ]‘Q'/Dg,/ Date: fé(} g/ )
_ , ATTACHMENT 2
PROCEDURE NO: RPP-13 REVISION NO: 3 PAGE 1 OF 1
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Hortable Instrument Response Check Sheet

-

Yl

Probe/Meler Information b/{ Source Information Acceptable Response Ranges

rrobe Mode Y4-/o == | Range | | s, B
Probe SN ! 50 q/b Serial/lD> # +20% +50%

Meter Model 1z Nucide | __—" \ 20% |~ \ _50%

Meter SN /45 9%2 Serial/lD # SRS ~06/ +20% | 11§ 200 | +50% 4000

Cal Due Date “1-27- 1) Nuclide Cs-/37 .20 % 74 500 -50% 2000

| Alpha Response Y -Beta-Response Source Check Results
i Bkgd | Source Bkgd Source Sat | UnSat Initial

Daie Time cpm cpm nepm cpm cpm ncpm Comments
340 |0bip | Yeoo | (ootog_ | 44000 | s .
#3010 1500 ||\ [ #090 100 060 | G600 | Ao | Pos7— 1~
L8 oS [ 1490 | /pogen 7m0 | el . ﬁgETT) -
4319 | ge, [ v levoon | Ybow | j% 2 e
9710 | oblo §i \ [ _\vMog0 | [%000q | qbo0 | FZ ) nih gl
4.9t | o 0o \ / Yo (ooopo 74400 | fheé / '"Eé”"
0.449 | OSYS |\ [ lumo | focog | 0s | b/ WL
Q50| Obis \ / Yopo | /doves | Fego | £L | e/ TG
9040 o400 Yoo . [v000g | Fhagp | = e
MSh | gsys \ Yooo | fooweo | Fbomw | — . w2rE [ opd
2/b70 | 0415 \ 7 Yeovo | /000pg | Fhor) v | Lt r
'i?f,‘k:‘sss \ ' / Wasw  toowvoon [%6asol v AL | PLT '
G200 | 0595 \ / Y000 ppoos (9g sas | V. A e 7
Fno ¥ 16 0g \/ LAOOw  Nnooon Abeus || wa :-'ta/ Lo\~ ol
2R | OltS )\ Yeed iooocep Feooo | v A 1, y%g-/’ Lf;@:””
G-22-10 | 0615 [\ Yooo | jodd00 |4 ¢, 000 v ;% Ppe -
mw)o 75 / \ ooO  Jou 290 [§fvso | v ‘—mfbb ﬁ’oé-\) -
703:h | ot!S [\ 000 _Jo0 000 |94,900) A (Pt f&a |
%7240 | 0400 [\ Hooo 100000  |9b0o0 | v = e/ A b
Foxeo 1 aee0 ) Yoo | 1weve  |Gpee |~ il L2 Y =
0240 | oL1q \ e /’/Lﬂ /hahs«“v”
G340 | o4t / \ Mipo  hoeooo  |adosp | -
7340 ] 1545 / \ | 490 100680 Qodoo | / Ew Po“s‘\‘ &
& 1o 0500 / \ W0 opgo @000 | T £~ T
/0440 | Jbos / \ 14000 [{voay | w800 | £ msT T
19-S-y | 003 \ 140 LO6000 [ F6000 ||\~ 2Ry il
16.510//t, 30 \ [4pos /19900 owosa] v &w | Pof

10-b40 | 0g0s |/ \| Moo [1100e0  |[0baos S 17
[roe-P| /30 | \| 7000 160 000 | Yoo | / v | P %

. "2 50% or 1 cpm which ever is greater Notify RSO if background is not within range.
RSO Review: \"@ Date: l‘\‘)l l‘-l’lfO
| PROCEDURE RPP-12 [ REVISION3 | ATTAGHMENT 1 PAGE1QOF2 |
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Forianie INstrument Kesponse LnecK sneet

vl

RSO Review:

a8%

S0 if background is not within range.

Date: AL 1 ib

Probe/Meter information ‘{[ Source Information Acceptable Response Ranges
i NTEY T e e
Prabe SN 150 q/b Seriall/ID # +20% +50%
| Meter Model /2 Nuclide / \ -20 % —50% \h
Meter SN [Y549%2 SenallD# ' Spe-pp/ k «20% | {[5200 ] +50% | fgp0 |
Cal Que Dale “1-27- ) Nuclide Cs ./37 'h 220 % | 75 3*00 ~50% 2000 l
! Aipha Response Y -Beta-Response Source Check Results !
g Bkgd | Source | Bkgd Source | Sat | UnSat | Initial
Date Time cpm cpm {‘ ncpm cpm cpm 1 ncpm ' '; Comments |l
AN | Lo | 110000 | igooo | — | & lpe L
16 o) 1900 [\ [ ¢tdos | 110900 fbip008 | v = Fosl )
/0810 040 | \ [ \Yoo . Jfoaoq  rosee0| — A&\
0;9//0!%/5/ \ ! / “Hooa //ﬁ ddg W@O‘C \/ i @14/ FﬁJf -
lo.i.u] 06l \ [ 1Ym0 Josses  Fhwo | S Ve -
1041 ) | loe \ / "/MD I}Odaao -r?@’&ﬁ’b \/ ! @,\/ i"w?“ uif
Jo2 | o400 \ / Yovo Qoo | Thtwo | -~ e +
104240 £ 200 \ ] o fOS00 | FEoct e €r | fosr— T
Jo-12.18| 0600 \ oo | 00000 | Fooo | v #F ok A
104346 |/ s 20 \ oor | 0005 Ypoos | \/ &w | fosT -
/01910 | 9820 \ ]/ yovo /00000 | Zhea | g e/ VR
lo1%ly | 0 bpdenteo \ / yoou__|joseoq | Fhped | e/ 8 b
10940} 0510 \ / Yooo 100000 Tho0 v W/ Y
1200 | 0608 \/ MOdo | tDoopo_ | 600 | 28 A MAE I
10-10:1p | |30 A Hooo | joowe  [frew | oso(A | Dose T
10t 06ps / \ Yopo looose |Yoo6 | — T //f/ 57
loste; 06)p [\ Yopo | {0oom | M) | | e/t
fozh 10 | ob2p / Yoo (Opgop 96000 i~ 5 /0/4?/ el
oLy | 0bos [\ ol | (0000 |/vbow || B Vel ons +
08/ | 0555 \ Yodo | \looee | Joboto | < | | s/ 08l
o | obis \ Yoo | 1/00 | loocy | ok -
(L4 |00 / \ Hooo | fowooe | Fhews | | sy | focr i
o | Obos | | \ . Mow /10000 _ (0fge0 | | | 15 '
illo {f745 | | \ lyooo lpow yoeseol LA _posr
1340 10605 |/ \ | uofo | jreves  ojeo | < Wz
I-3-30| 17~ / \ Py lictce loG oo '/ i //a'.sf"_ “
1Yo | 0bos | ] I Y 1 =5 A7 L
Jde0 b |/ \L Mo | jponen . Ghoos | v o ] L
10| Qbog \ Yooy [loose  {i0goco | o~ yZ4alre: s
*+ 50% or 1 cpm which ever is greater Notify 7 T

| PROCEDURE

RPP-12 |

REVISION3 |

ATTACHMENT 1

PAGE10QF2 |
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rorianlie instrument Xesponse LNeck sneet

I

S

Probe/Meter Informalion j{( Source Infermation Acceptable Response Ranges \
rrope Mode YH-1e X Sé"a‘iﬁi | (Sn%%r:ni Rg:gge' | («;B:n%)
Probe SN ) SO Ci'/é Serial/\D # +20% +50%
Meter Model /2 Nuclide T \ 20 % 50% \
Meter SN /t.fs q%e Serial|D # 5@5-,.00/ +20% //S 200 +50% 6000 ]
Cal Due Dale “1-27 1) Nuclide Cs /37 .20 % 75 500 -50% 2000

} Alpha Response Y -Bete-Response Source Check Resulls '

; Bkgd | Source Bkgd Scurce | Sat | UnSat [ Initial
Date | Time cpm cpm ncpm cpm cpm | nepm Comments
It | 0410 \ /L Yo | /foedd | i0homy |\ Z= | e -
H-l-do  juf = \ / 40¢0 100008 ‘iéfﬂo s P /Bt il
1510675 | \ [\ dape | lrooo “ %™ s .
s i)sys |\ [ 1500 |loeooo (950 | / iﬂ/w Ry 4
(Lo joB/s |\ [ i oo hows ibwg | B e |
11716 | 06/5 \ | o | Jowes | Ghow | 25 | ) ik
V810 obls \ / Yoot [l 1wt | £ el Gy
AR JWS \ / 5 deo joboow 95000 | 7| lnm/@l 'ler&é‘p/l?{fﬂ
-12-lo] 0b2o \ Yooo | fpoede | Tt | A e T
V.2 | 0610 \ Ypoo | /ppoeo '%mo - L5 | A '
VIR0 (505 \ / Gooo | ]0%006 |q5ewo | v~ oot Por
ity |060s \_/ Yoo | [onoan Fhaos | — S -
[2\-10 1508 \ / Spe0_ | 100000 lgrmo |~ Em, Y/
A8 1000yl . o \/ Yoo | /oveno | G4 | 2K e/l I
3040 | Dbethi A Vi |jpsp00 \9400 | o it
(2.5 | 0470 A Yoo Uopsoo. (4000 | £ e [T
lz.21g 06 20 A Yoso  Joogos  [Fhod0 | _— "V e
123.00 1 06 zg / Yo | 100000 | Thpae)  — ) "
12-6:1p| 0625 / Y000 | (%0000 _|Fhbewo | ~ | %y -
{2 MY bz Yooo | livodo | 1okeey | 5 2wy t
01 | iy | oW | gy | e | Bt |
?%muﬂw / ‘\ Yooo__|(osoe  fhowe AR
%810 |]515 b0 |lopoor (Qbwo | v | 4, /7P Ps? I
129.40 3l ¢ / \ i’ooa i 100000 Qcmoo | / %m“~
N [¢-10 ] 0b3 0 / \ | v00s  lpodoo ™ ko | T T
20310 06 15" [ \ w02 po000|Zeao| v (] /s -
3o [ 1530 / \ L’OOO looose |9 Lovo v/ ﬂ,/] POS} ¥
Raqq| O%2 |/ \[M00d | oo Hbow | o VZR TN
1510 0bLS \ Mooo [1pooos [4hton | o /AE '

4+ 50% or 1 cpm which ever is greater Notify RSO if background is not within range.

RSO Review:

x>

Date: \}\ H \\\\

| PROCEDURE RPP-12 |

REVISION 3

!

ATTACHMENT 1

PAGE10F2 |
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Foraplie instrument xesponse Lneck sneet

v

Appendix P Page 12

Probe/Meter Information 7{[ Source Informaticn Acceptable Response Ranges
Probe Model =l Source | Source Bkg Bkg
] L/L/‘/O Range | (ncpm) | Range* | (cpm)
Probe SN ! SOQ/é‘ Serial/iD # +20% +50%
Meter Mode! 12 Nuciide .20 % f \ _50%
Meter SN /l./S q%’z SerialfiD # S@S-,_Oo/ +20% ,/S 200 +50% 6000
Cal Due Date “-27- 1 Nuclide CS /37 .20 % 74 700 ~50% 2000
} Alpha Response Y -Beta-Response Source Check Resulls
: Bkgd | Source | Bkgd Source ‘ Sat | UnSat | Initial
Dale | Time chm cpm | ncpm cpm cpm | acpm Comments
J2:15:00] |5 30 ‘ 15000 | Joosos 950te) A Bt A
12:46 4, 0620 | \ 5000 _| 00000 (35005 | . Prs Lk
(o] 0fz0 | \ [ | Ym0 | topovo Z6000 | 4 7 o |
[2:2040 0620 |\ | iywoo | loooc | Foop | o £ L -
zatin | 0620 |\ [ oo 1wy giee \— FE o ST
122200 20|\ [ i Yow | oo sdbow | == | e /8]
2200|0430 \ [ yo00 | Jiswe \iospes| 7 25 e T
2¥.y obzo )\ ooo | loocw L Mo A e/ nEd
13 A fol_ 0630 \ Yooo iifvvde |igpowy) .~ i,
2o 0Ul \\ // G480 ([18000 | 104000 / e, ,éﬁ-s@{rf;&
e
N \/ P
=~ =
AN o
[\ -
[\, ™
P
‘1 / ><\{ : i
|
y / P ™~ | |
| / R N
; T TN S ~C
[ 4~ \ o~
pd \ ™~
1/ \ S
* 4 50% or 1 cpm which ever is greater Notify RSO if background is not wilhin range. \ N
RSO Review: fﬁb Date. )\ \ﬂ \v \[
| PROCEDURE RPP-12 1 REVISION3 | ATTACHMENT 1 PAGE 1 OF 2 |



Ludlum Model 16 #74100 with
44-10 Probe #15203
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Calibration Certificate

L 5.- , ID Number: 7410036911-0

Tudiation Babuky & Carard Sarvivgs

Customer: Jos Darman Instrument Serial Number
Mactec Windsor Ludium Model 16-356C 74100
2000 Day Hill Road
Windsor, CT 06095 Probe Model Serial Number
Ludium 44-10 15203

|r__———— “mﬁr_e-cision Check — __—_“

il Test 1 Test 2 Tost 3 Mean Resulis
4.00 Kcpm 4.00 Keprn 4.00 Kcpra 4,00 Kcpm Satisfactory

I Accuracy Check
| Range Target Value As Found As Leit
X1000 400 Kopm 500 Kepm # * 400 Kepm #
X1000 100 ¥Kepm 200 Kepm # * 100 Kepm #
X100 40 Kepm 40 Kepm # 40 Kepm #
X100 10 Kepm 10 Kepm # 10 Kepm #
X10 4 Kepm 4 Kepm # 4 Kepm #
X10 1 Kepm 1 Kepm # 1 Kepm #
X1 400 cpm 400 cpm # 400 epm #
X1 100 cpm 100 cpm # 100 cpm #
Readings with * indicate ranges where As-Found readings are >20% of Target velue. Readings with = indicate As-eft readings are >10.00% of Target valus

Readings with # indicale ranges where pulser was used.

" Probe Model 3. SN Isotope Efficiancy RIST Source ID Beometry
4410 15203 Cs-137 0.0913 ¢/D Cs-137(Gammay) (SN: 14290) @1cm
[ MTE nstrument Type Model T CalDuoDato
“ Pulser Ludlum 500-4 SN: 66151 - 01/298/2011
Outer Physical Check: Pass Mechanical Zero, Pass ' Electronics Chocks As Found As Left
Internal Check: Pass Tap Test: Pass High Voltage 1001 Volts 1001 Volts
Gaotropism Chack: Fass

QA Calibration Date: 04/16/2010
Calibrated by: Q % Review: = {:é:;’z‘fﬁ

Expires: 04/16/2011

Atmospheric Conditions - Temparature: 74°F Humidity: 24% Baromatrio Prassure: 30.08"hg

This calibration was perfarmed by RSCS Inc. 91 Pertsmouth ave, Stratham NH 03885 using a NIST Tracaable radiation source, in conformance to the following standards: ANS) N3Z34
{1997). RSCS Now Hampshire Radiosctive Material License Number. 361R. RSCS callbratlan services are performed in accordance with the RSCS Radiation Protection Frogram
Manual and Standard Operating Procadura . This calibration certificate shall not be reproduced sxcapt in full without ihe express written congant of RSCS, Inc

Radiation Safety and Control Services, Inc.

91 Portsmouth Ave. Stratham, NH 03885

1800-505.8330  (GOB) 7782879 Fax (B03) 776-6670  wwwradssfety.com Page 1 of 1
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INSTRUMENT QC CHECK SHEET

Date: 4/23/2010 Time: 1000

Instrument: 16 Serial No: 74100

Probe: 44-10 Serial No: 15203

Cal. Performed Date: 4/16/2010 Cal. Due Date: 4/16/2011

Source Isotope: Cs-137 Source #: SRS-001

QC Check Location: HP Trailer

JigUsed: [ Yes ] No Jig ID#: NAI-1

Background count duration //_/f’min Window Setting: [_Jin [ Jout [X]n/a

Source count duration M min

QC Counting Results
Count No. Bkg cpm Src cpm ncpm
1 4000 100000 96000
2
3
4
5
6
7
8
9
10
Average 4000.00 96000
Average Source Ref. Reading + 20% = 115200
Average Source Ref. Reading - 20% = 76800
Average Background Reading + 50% = 6000
Average Background Reading - 50% = 2000
Comments:
Performed By: S == Date: ¥-27-10
'\ A
RSO Review: W D‘Q( pate:__+ -21-10
[PROCEDURE RPP-13 | REVISION 3 |  ATTACHMENT 2 PAGE 1 OF 1
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Portable Instrument Response Check Sheet

GﬁmMG~§
Probe/Meter Information ¥ -G Source Information Acceptable Response Ranges
PR - o e | egm| o | o
| Probe SN RNOIS203 | 5eMDE | gpc . oo ¥20% 116,000 | *$0% |7500
MeterModel 11 Model 46 | Nucide | ~¢ 37 20% | Q000 | —50% [2500
Meter SN T 100 Serial/ID # N / +20% N // +50% N//
Cal Due Date [~ 61O Nuclide A 20% | A _50% /"A
Alpha Respense Beia Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial .
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Portable Instrument Response Check Sheet
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Ludlum Model 12 #172705 with
44-10 Probe #277925

Appendix P Page 24



- LUDLUM MEASUREMENTS, INC.

Designer and Manufacturer
of
w - _ POST OFFICE BOX 810  PH. 325-235-5494
Scientific and Industrial
Instruments CERTIFICATE OF CALI BRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A. 201Yop 2
CUSTOMER MACTEC INC. ORDER NO. 20140197/341915
Mfg. Ludium Measurements, Inc. Model 12 Serial No. 123705
Mfg. Ludium Measurements, Inc. Model 44-10 Serial No. PR Q7G4
Cal. Date 8-Oct-09 Cal Due Date 8-Oct-10 Cal. Interval 1 Year  Meterface 202-635
T. 76 °F RH 51 % Al 697.8 mm Hg

Check mark @pplies to applicable instr. and/or detector IAW mfg. spec.
Instrument Received [ ] Within Toler. +-10% [ ] 10-20% [] Out of Tol. MRequiring Repair [ ] Other-See comments
[] Input Sens. Linearity

[y Geotropism

] New Instrument

[ Mechanical ck. [] Background Subtract

[ Meter Zeroed
(] Window Operation

[/ F/S Resp. ck [] Resetck.
v/ Audio ck. 1 Alarm Setting ck. ¥/ Batt. ck (Min Volty 2.2 vDC
Calibrated in accordance with LMi SOP 14.8 rev 12/05/89. [ ] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
1000 V at 10 mV Dial Ratio =

10 mV Det. Oper.

Instrument Volt Set 1000 V Input Sens.
2000 e\ \Y

(] HV Readout (2 points) Ref./Inst. 500 / 5093 V Ref/inst.

COMMENTS:

Instrument calibrated with 5' cable.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING*
X 1000 400 kepm AV, 400
X 1000 100 kepm / 100
X 100 40 kepm / q4O0
X 100 10 kcpm { [lo’®)
X10 4 kepm \ 400
X 10 1 kepm N 10
X1 400 cpm / 40O
X1 100 cpm ¥ la@)]
*Uncertainty within £ 10%  C.F. within + 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout 40K cpom J\_)/ﬂ 77777 jﬂ%@@ Scale
4K cpm / 2GR
400 cpm (@ 3aq Q
40 cpm I) < J

Ludium Measurements, inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
State of Texas Calibration License No. LO-1963

The calibration system conforms to the requirements of ANSINCSL Z540-1-1994 and ANSI N323-1978

Reference Instruments and/or Sources: [ ]S-394/1122 [ J1131 [J7s1  [Joss [ _l280 [ Jeoe4s
Cs-137 Gamma SN [ 11162 [1G112 [Imses [ 5105 []T1008[ | Tere [[JEs52 [Jesst [J720 []734 [J1616

[] Other

(] Neutron Am-241 Be S/N T-304

[} Alpha S/N [] BetaSIN

[ Multimeter S/N 82250292

[] Oscilloscope S/N

[Z m 500 SIN 189491

Calibrated By 1—> opnie. MiekoS pate __8-Oct-CR

Reviewed By: M \—lu; pate 12 DL" 04

AC Inst. { ] Passed Dielectric (Hi-Pot) and Continuity Test
Only (] Failed:

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc.

FORM C22A 10/15/2008
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S LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

w Designer and Manufacturer
L of 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US A.

Scientific and Industrial
Instruments

Bench Test Data For Detector

Serial No. <
erial No._"PRR?792 S o100z
Order #.  20140197/341915

Detector 44-10

Customer MACTEC INC.

Counter 12 Serial No.  }72720S" Counter Input Sensitivity 10 mV
Count Time (9 ‘ﬁeCQn(\‘S Distance Source to Detector <u(b7pqc_v;
Other
High Isotope éﬂ 24/ Isotope Isotope Isotope
Voltage Background Size = Q“Q-‘S Y, , Size B Size - Size -
20 | (o84 13549
Qo a4 1Sl
Q=0 EY)) 15534 ]
0 | 154 15632
=0 210 /934

~

o) 15 S890

Date  8.0Oct.CAQ

LY .
Signature — 1 > onne. MNekeS
-

Serving The Nuclear Industry Since 1962 e

FORM C4A 04/09/2003
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Deslgner and Manufacturer

of
Scientlflc and (ndustriat

CERTIFICATE OF CALIBRATION

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

Instruments 501 OAK STREET FAX NO, 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A,
CUSTOMER MACTEC INC ORDER NO. 20164515/356696
hfg. Ludlum Megsuraments, Inc. Model 12 Sericl No, ! 7270 oy
Mig. Ludium Measurements, Inc. Model 44-10 Serial No, PR 277925
Cal. Date 30-Nov-10 Cal Due Date 30-Nov-11 Cal. Inferval 1 Year __ Meterface 202-635
Check mark Mdpplies to applicable instr. and/or detector IAW mfg. spec. T.__ 71 °F RH_ 20 % Alt 7710 mmHg

[] New Instrument

[l Mechanical ck.
v F/SResp. ck [y Resetck.

¥ Audio ck. ] Alarm Setting ck.

[ Calibrated in accordance with LM SCP 14.8 rev 12/05/89.

Instrument Received [_] Within Toler. +-10% [ ] 10-20%

[y Meter Zeroed
] window
¥ Batt. ck.

[] Background Subtract

[ calicrated in accordance with LMI SO

[7} Cut of Tol. [ Requiring Repair [_] Cther-See comments

L] Input Sens. Linearity
[ Geotropism
2.2 VvDC

Operation
{Min, Volt}

P 14.9 rev 02/07/97.

Threshold my
Instrument Vol Set 1100 vV input Sens. 10 mV Det. Oper. 1100 vV at 10 mV Dial Rafio =
7] HY Readout (2 points)  Ref./Inst, 500 / Y44 Vv Ref./Inst. 2000 / 2008 v
COMMENTS:
Calibrated using a 5' cable.
IOOHE= qchO (_f»‘f""\-
Gamina Calibration: GM detectors pasitioned perpendicular to source except for M 44-9 in which Lhe front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400kepm N /A 400
X 1000 100kcpm 100
x 100 40kcpm “HOHO
x 100 10kcpm [felg]
%10 4kepm Yoo
x 10 lkcpm o0
x1 400cpm 400
x1 100cpm 100
*Uncertainty within £ 10%  C.F, within + 20% AlLL Range(s) Calibiated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digitail Log
Readout 40kcpm N /A Y000 f({) Scale
_ 4dkcpm ) Y00
400cpm [ 4Q |
40cpm 4 Vv

Ludium Measurements, Inc. certifies that the above Insfrument has been caliorated by standards traceable 1o the National Institute

of Standards and Technology, or to the callbration facllities of

ather International Standards Organization members, or hove been derved from aecepted values of natural physical constants or have been derived by the ratic type of calioration techniques.

The callbradion system conforms to the requirernents of ANSI/NCSL 2540-1-1994 and ANSI N323-1978

State of Texas Calibration License No, LO-1963

Reference Instruments and/or Sources: [ 173410 Clnar Clzer [oss [2s0 [eosss 170897
cs-127 Gammas/N (1162 12 [dmsss (15105 [noos [rere [Jessz [lesst [lzzo [7a4 Lhiers [ Neutron Am-241 Be $/M T304
] Alpha S/N [] Beta /N [] Other
[ m5005/MN ___~ 63888 [] Cscilloscope $/N [ Mullimeter S/N 80040300
Calibrated By: [jMﬁ[{W bate _30-Mpyember ~20(0
-
Reviewed By: Q\}\m...l‘\ N o Date _ 30w 1 D
THis cerfiiicale sheall not be reproducead excpt in full, withoul the wiitten approval of Ludlum Measurerments, Inc. AC Inst. |____| Passed Dielectric (H-Pot) and Continuity Test

FORM C22A 03/11/2010 Poge ? of
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Dasigner and Manufacturer

w of
Sclentific and Industrial

LUDLUM MEASUREMENTS, INC,
POST OFFICE BOX B10  PH. 325-235-5494
501 OAK STREET FAX NO, 325-235-4472

FORM C4A 03/11/2010

Instrumenis SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 44-10 Sericl No. PR 77925
Counter 12 SerialNo._1 T 705 Counter Input Sensitivity 10 mv
Count Time L secands Distance Source to Detector surtace
Other 5 Cakle
High sotope Am241 lsotope Isotope lsotope
Voltage Background Size & 0.Qi ul; Size Size Size
18] 63 2329
900 Teo 136177
qs0 616 4399
1000 65h 14560
1050 bbY 14375
x 100 743 1440
H50 A3 14301
1200 7% 4347
1250 124 14 643
1300 170 (4 746
1350 113 15173
1100 1030 16233
1450 lobb 19854¢
Signature @OVI/M/ (I/VM[UM Date 30~ Mavember- 1O

Page .2. of .2.

e Serving The Nuciear Industry Since 1962
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INSTRUMENT QC CHECK SHEET

Date: 4128/2010 Time: 0800
Instrument: 12 Serial No: 172705
Probe: 44-10 Serial No: 277925
Cal. Performed Date: 10/8/2009 Cal. Due Date: 10/8/2010
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer

JigUsed: [ Yes ] No Jig ID#: NAI-1

Background count duration ) _min

Source count duration

! min

Window Setting: [ _lin [ Jout [Xn/a

QC Counting Results

Count No. Bkg cpm Src cpm ncpm

1 1356 89728 88372

2 1445 89278 87833

3 1356 89835 88479

4 1390 89435 88045

5 1458 89136 87678

6 1413 89072 87659

7 1418 39685 88267

8 1411 89913 88502

9 1453 89335 87882

10 1373 89008 87635

Average 1407.30 88035
Average Source Ref. Reading + 20% = 105642
Average Source Ref. Reading - 20% = 70428
Average Background Reading + 50% = 2111
Average Background Reading - 50% = 704

Comments:___(P € ,c( wri' Ml Clond b2/l 5 ’/9/4'&? Xor

5SS

Performed By: e —— Date: &~ 2 7. /&
RSO Review: Hy\‘5 Date:__ & ’}'ﬁ ! iD

[PROCEDURE RPP-13 | REVISION draft 3_|

ATTACHMENT 2

PAGE 1 OF 1
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INSTRUMENT QC CHECK SHEET

Date: 12/15/2010 Time: 1400
Instrument: 12 Serial No: 172705
Probe: 44-10 Serial No: 277925
Cal. Performed Date: 11/30/2010 Cal. Due Date: 11/30/2011
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer
JigUsed: [>d'Yes [] No Jig ID#: NAI-1
Background count duration __ | _min Window Setting: [ _Jin [Jout J&]n/a
Source count duration ( min
QC Counting Results
Count No. Bkg cpm Src cpm ncpm
1 1277 93347 92070
2 1257 93032 91775
3 1261 93197 91936
4 1294 93081 91787
5 1364 93233 91869
6 1338 93792 92454
7 1302 92862 91560
8 1312 93232 91920
9 1353 93047 91694
10 1298 93082 91784
Average 1305.60 92070
Average Source Ref. Reading + 20% = 110484
Average Source Ref. Reading - 20% = 73656
Average Background Reading + 50% = 1958
Average Background Reading - 50% = 653

Comments: d)é Check _Ler/ormed ‘V"% Cf)///}*'m for

70

Performed By:, T e Date: /Z S
RSO Review: \&(ijt}/\/ Date:_J¢”. \3{[ I
. ) ATTACHMENT 2
PROCEDURE NO: RPP-13 REVISION NO: 3 PAGE 1 OF 1
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Portable Instrument Response Check Sheet

Use Scaler o5 &C

070

ProbefMeter Information 2//0 Source Information Acceptable Response Ranges
Probe Model YY-10 Range | ovpmy | rond. | e
Probe SN 297928 Serial/lD # \ +20% +50%
Meter Model )7 Nuclide 20% |7 \ _50% \
Meter SN 171705 SeiallD 4 | e ¢wpp/ ¥20% |/ 23y24| +50% |72%7
Cal Due Date L1O0-%-/10 Nuclide Cs /37 20% | §Z2%Y | -50% 2927
Alpha Response 3 -Befa-%esponse Source Check Results

Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm ncpm cpm cpm ncpm Commenis
H-3-9 |(3% N\ ' figeoe fzeoocy |//gaoe v %2 '@c,/ ;f,:;//
4011 %15 |\ [1y522 |1n50%q 100567 | L )
W ke |\ [ Az gy st ] o L -
Wyod [obzo | [N P b2 ioyest | v AV
WA [ veg \ AW W5, 1| v ¥ | re/iido b
(o s | dvzo \ MO [105V okt | S & | rnk] P |-
AR | R \ [ G313 sz [oowg | 45 /Ag/‘ﬂ«g«_Lw
1112:69] g0 [ |98eq |vgbee | 0979 2E/ 8
(394 {0715 [ 13T [loM4p3 [2996b | ey b
A4 | S \ By ozt |9 | v g i I e
i1 | 610 \ WA |lpzszr [q9pqL | ] ) s -
(-9 | - \ / 4250 106037 |jujso7 | 97'\4[ @5;—' e
(11641 |0kl \ ] wile 391|998t | y VY =
g |1z \ / d735 110219 97976 || ¢ A N Asr o~
I(49.03) 0415 \/ NG3r |82 |1002%6 | o 5|\ pes iy |-
A9 |90 A AVsh NOveS¥ lggba0 | 77 S o
{-20-0% | 2350 / \ Y831 167769 (02938 V' (hh | Pesi 7
Jovs4 | b S [\ W \0boq( 10978 fv~ L e/
WA (o0 /o ST I3% (49040 | L5 | fRE ptusd
WS | S5 / Nass, wtetd faget [V 2 N rw/"00L
bi.30-09 | 0610 / Yoo NGOV g skl ] Va2
2.0 |0b5 \ 220 lpoztsr (970 | VI
(2209 | obiS / \ N poegey 99T o W el v
Wi By / N RN AR
QAR | do / SN It V4 2 V027
nsol o |/ W \g3g1y (79200 | S Vel
VAR @b |/ W6o ozl (9754 1~ VRVl M
Rt oy |/ b4 _1qsq_|loghall T VAR AR
2999 | el |/ b82¢  \lvsish 178330 | P L
*+ 50% ar 1 cpm which ever is greater. Notify RSO if background is not within range. {

R3O Review:

Date:

| PROCEDURE RPP-12 |

REVISION3 ]

ATTACHMENT 1

PAGE10F2 |
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Forianie instrument Kesponse Check Sheet iy
Use Stafer sor C
Probe/Meter Information h"lo Source Information Acceptable Response Ranges
Probe Modef Source Source Bkg Bkg
\{\{“[0 Range {ncpm) Range* | (cpm)
Probe SN THgs Serial/|D # +20% +50%
Meter Model L Nuclide e 20 % \ _50% /\
Meter SN \ 12109 Serfal/lD # 325 -0l +20% 11T3MTh +50% | 71y7
Cal Due Date \U‘% A0 Nuclide CS“\B"I 20 % fz'l%“i ~50%  |1qTY
Alpha Response Y BsierResponse Source Check Results
Bkgd | Source Bkgd Solrce Sat | UnSat | Initial
Date | Time cpm cpm nepm cpm cprn ncpm Comments
W | ows Wb sl Py | y R N
21909 2230 | \ [ | 4s25 10758¢ loze6! | v Cohe | Posr v
W [d0s |\ [ [M\asB o\ 197082 | |2 e
LRt e |\ [ avn 23y |71 L | Lo v
WA | Osw |\ [ 4o [jodsiw Jooze |~ V2RV &
(184 {1570 \ [ ]37E, 0By liodzs] e D
25 | Ch /s \ [ I ey lozoy  [ag743) o & e V7
’:L-\\'“\ W \ [ a0\ oW | v, & g o
24608, |/ 20 Hgoy 109865 |1805 | o ot «
LA | o6ls \ WG 3™ () | v VARV
121704 #5730 \ 7 9292 107213 98940 |~ 2 I o
N 906 \ ] MW e (47055 | Y AR V27K o
LN WG \ ] Mavg  [velss bt t # g/
T |G \/ MG |wey(7E | AR RN
B | 49 /K\ WO ozt [44WY W eln
[\
[\
[\
/
\
/ \
/ \
// \\
// \\
/ \
/
"+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.
RSO Review: D pate: V2] 10
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE 1OF 2 |
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Forwapie instrument Kesponse Check Sheet v
Use Stuler oy C
Probe/Meter Information X\{O Source Information Acceptable Response Ranges
Probe Moded Source Source Bkg Bkg
k{‘{-f() Range L (ncpm) Range* | (cpm)

Probe SN 1.1.1"&;05 Serial/ID # +20% +50%

Meter Model \L Nuclide — \;20 % \ _50% \ '
Meter SN 1% SeriallD# 1545 _gg) +20% 1234 Th +80% | 71Y7

Cal Due Date W -9 0 Nuclide Gs 137 20% | 4774 -50%  |1vq79

Alpha Response Y BelerResponse Source Check Results
Bkgd | Source Bkgd Solrce Sat | UnSat | Initial

Date | Time cpm cpm ncpm cpm cpm nepm Comments
(10 | obls N EER SN A~ e8] |
34k | 8709 | \ (1433 10S¥23 (10099 | L= = s
3440t s00 |\ [ 14449 ios797 er345) 1 IZ {%6‘/‘ 7
3. /50 lotss \ [ s |reyss /M\/go 1 2 e oo
3150 15° \ [ 4224 (16439, |f) - X7 | g e
30 Qb1g \ [N o\ ozl | A VY
5120|0615 \ T S SN T M 7~ | o
3470|1700 \ / Y11y 125 o7 lloohs |~ " | Post o
ad10 [\ NGB WS 0 | y 77 -
31510 {47 \ 433 1107770 |03 445 ¥ T2 A o
AN Sy \ ] WS ey 403y | v F Vs >
30 | (710 \ Y4397 [hef9> nysié) | Pos -
20| 406 \ ] Uss3 | WA [\ |/ & Ve |-
30840 | Jo20 \/ 4485 Liovswo [F0s7| v P @S
22 | 065 A WY h\grash fast | v L s %
3N | 145 / \ Yolt mj wasie | VY Be. Post -2
550 | Obld [\ Sost | WTg feg g7 s o
J-284 [ /64 / \ 8 570 ;@375253 A . | PosT -
3 2% j8\g / Sae [\t [ 63s] T | g -
¢ 50|06 30 / so2s5 /7383 \pazst| v r_f 2L o
Y50 |16 13 W~ /03383 158991 |~ gz POST— 2
G646 0630 / \ . lwsor 005t ydea | v P ErE e
T (635 / \ | 4oBo |sézzy Vpaus| fr | gt -
g7 4o logrS / \ 4512 (108097 lozsse| v & F/w -
4\‘;‘14:9 1635 // \\ 4&0% 16355 | {ojN53 \b// % 45 -

AR oo S 3% | \vhYW |12kl E[55%,
Wl b, | / LNGTe \oho b | 15 7/7'*’? -
-39 [obts |/ NN VS Ncﬂffd o
RN AGSZ [\t v | 4’ jﬂf/ Ud |
“+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range, !
RSO Review: Y Date: Q’)O , 10
[ PROCEDURE RPP-12 [ REVISION3 | ATTAGHMENT 1

PAGE 1 OF2 |
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roriapie instrument Response Check Sheet Tiv
USe Stafer For QC
Probe/Meter Information X {O Source Information Acceptable Response Ranges
Probe Model Source Source Bkg Bkg
‘{‘HO Range (ncpm) Range* | {(cpm)
Probe SN 11415 Serial/ID # +20% \/ Y50%
Meter Model \L Nuclide _— 20 % /\ _50% \
Meter SN s Serial/lD # g5 _gg) +20% (23 Th +50% | 71y7
Cal Due Date W-9 -0 Nuclide (s (35 20% | TN -50% |19
Alpha Response & BeterResponse Source Check Results
Bkgd | Source Bkad Source Sat | UnSat | Initial
Date | Time cpm com ncpm cpm cpm nepm Commenis
Y-l5e0 |bto |\ il [wiab Ao v A% gl
{3606 20 \ [14597 658 yotser| v Lo | PRE VSt A7
WAL DS |\ [ N0 b fuseudd| v AR VLT
Yl [ gbot |\ /NG oA 41515 | & ez
WA | B \ [ A e\ [ | y j NE ntused -7
Yo | 05¥5 |\ [ lysss oy k] Pl ) G
477 10] 000 \ [ lyms |wzee [992550 99 s
LRIV | LS \ / LAY a2 158D 7Ty s [ 005T -
Y287 aboo 405 |lov2] [q9771b | v~ FE | nE -
{290 {1545 \ 3609 |loyzo0 |1ga63/] V-l 7 =
VUt | 05uS \_ ] S 01958 | 97851 | s -
1 4t2 3 600 \ / WHIY 102300 16 7¢oull . —r Da’ 'POT'.(; ﬂ
$310 | 0359 \ / vést | 10/h3] |abay3 |/ a7
£ 1o iuto \/ Bw.8Y _ [Vooumq A7765 I mm{ | pes) =
™~ A -
N [\ —
VAR _—
N 1
/ - 1
\ T~ el
/ \ <
/ \ T IS
/ //Y \\
P S
1/ \ >
] \ ~
7 Iy
* 1 50% or 1 cpm which ever is greater. Notify RSO if background is not within range. )
RSO Review: P D?)/ Date: 5) B)\D
l PROCEDURE RPP-12 | REVISION 3 | ATTACHMENT 1 PAGE 1 CF 2 |
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Portabie Instrument Response Check Sheet

N
Probe/Meter Information J//() Source informaticn Acceptable Response Ranges
rrobe Mode 44-10 Range | oy | moelys | e
Probe SN —2774?25 Serial/lD # - +20% +50%
Meter Model Iz Nuclide / 20 % /\ _50% /
Meter SN 172 705 SeriallD# | 506 pg) +20% | 10Sbyz +50% | 241
Cal Due Date lo- S 10 Nuciide Co-1347 -20% [ 70Y28 -50% | 7pY
Alpha Response b ge{-a-Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm nepm cpm cpm nepm Comments
o410 | DS /S0¥ | 9510 (9031 v J o o
5o waue |\ [livdy 93109 16ty | WAy g
SSip | o7es |\ [ N3y 91Ysy d402a0mps A5 ) T
S.feto|0b2s | \ [ lvsee Gesy |k ) 2T ey
SYVD_|0555 \ [ jyas (977 jgoun| A e r”
S-17-10 | 1§ 2° A\ / 1218 | 91636 {q0dig ] 7 At Fisr -
5 A\ Gloud \ T RN PN AT VARV -
5t | B0 \ / j36s |88 | By | v e | PusT -
54440 | 0beo 6 AN (99959 | - L e -
544101 | 660 \ ] V3 1901 [qoseq | @-ﬂ&: fose . b
C200 [ \ ] 33 A 9030 | , 12/ v
- N-to [ pbeo \_/ S [ANWS[gAS | Pl R
57150 | dom \ / o (U9 gk | v S nE -
5 259 (k25 \/ Mor g ek 4ied | vV T/ |Rest r
sy A N (514 40 | a -
5-2%-0 | 455 [\ Y90 1937193 923 | v e ;agf >
6 Tha [ obi [\ b AN Qg [ e
N [\ WS [awds 19 IV & e -
geicre | 14~ / \ rfie 151497 190087 |~ A | Rsr A
b-21) |oboo o\ T 7Me B35 | T Az -~
V0 oS / \ QA 40900 (99516 | e w‘ L
TAS AN / \ VA | UBS @B | S y A sép |t
N6a0 S / NG Sawst (g | ARy v
WO o |/ \lwse [AED g Y em’%wuﬂ:”
Gotordp | 0dorn | ] \ s 19373¢ |52282| v/ Ay |Pre/ 20
btio [opto | / \ e fanedr (9o | ﬂﬁqu» 7
blS0 okt | / \ ooz [aowy  |€dvw| 74T
Wyg oy |/ AL A (90 etes | D7
reams Vw99 kg | v W |pe "

¥+ 50% or 1 cpm which ever is greater. Notify RSO if background ts not within ran

RSO Review:

o\

e.

[(a]

Date: 7'30’ o

| PROCEDURE RPP-12 |

REVISION 3

|  ATTACHMENT 1

PAGE 10F2 |
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Portable Instrument Response Check Sheet

b/
Probe/Meter Information J//L) Source Informaticn Acceptable Response Ranges
I
rrobe Model 4-10 Ronge | remmy | rene | o,
Probe SN 277925 Serial/ID # / +20% +50%
Meter Madel 11 Nuclide / 20 % _50% /\
Meter SN 1172 705 Serial/ID # SRS 60 +20% /ggng +50% |21
Cal Due Date 10-%-10 Nuclide Co-13 -20% 170423 ~50% | 70Y
Alpha Response )( -Betn Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat [nitial
Date | Time cpm cpm ncpm cpm cpm ncpm mments
WUl | obon [\ [ved [awy [$9q90] e
Lzro (1615 |\ [ 11203 1q2372 [41268 | o bev/ne | Poet -
6Tl | blo | \ [l %50 (376 T
60 | 04l |\ [ 13 93144 layys] v 5| s o
62310 | 3o \ [ | g 98770 |99Y32S) N— Pt b
62445 | 5410 A\ [ 11419 95ws |7y |~ el -
bR 1qys \ / 2008 [ 4280  |9pger | v on/te | Bosr =
62810 | fhpo [5€S (90373 |85 1| | o
62810 | 1G4S \ 136 [92929 91600 | el | psr b
ey \ /Y07 Uiz 190208 = Voop s
G25-14] 1bse \_ 1157 94696 PSR v e | AoST -
1630 Los20 \ [/ BT gy [Tbgys § FE \ s
6 360 | {610 \ /[ iebl 195823 |3982| v | st 7
1 | ObbA \ VAN (dawee | 7ost) | y ARIAEN Ao
bu] 993 A M2\ goMy3 [g902] £ /m«‘/ A
14110 | Closo /\ %% d\avL [do53 | S )V /4 //w/w@ -
P 1T0| 05K [\ 1397 194330 12933 | v = |t pod |7
T | 0550 [\ (905 o\ dixgl | y/ 4 //:f/ 7
AR / NWEAANZE 71 I Y 4 4@2@_“
TN | by / 1202 14394 Ax193| FE e Ve
2490 | 0btny 1305 |quvub a0 ok L gy
11940 | {blo / \ 1269 9407t 9wz | AR
7.200 | gh 90 / \ WM AT 335, | v AT ”Jwé b
ra Lok |/ \ laed (1949 sy [V 155 w‘/% f”
720t0)0b2b |/ \ g gv490 gzum] o £Z e/ Uiy
1ap oy | / WS a0 [quen |V V"N 4
1 o\ |/ \ |55 (az1as 140800 |~ &F g 5T ¥
%0 0610 |/ \ NS G347 g9l | R &
7290 ILSe | [257 |4L1 [8se1q | v 50/ 14 Fost r
“¥ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range. ! :
RSO Review: pﬁj? Date: 5} ‘S)D
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10F2 |
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Portable Instrument Response Check Sheet

Appendix P Page 37

v/
Probe/Meter Information J//O Source Information Acceptable Response Ranges
S e | o | e [ o
Probe SN -277.?25 Serial/lD # +20% +50%
Meter Model It Nuclide / 20 % / s0% |
Meter SN I72 705 Serial/lD # 525~ po) +20% 7056'{2 +50% | 24|
Cal Due Date [0 %('IO Nuclide Co-13 20% | 70428 -50% 704

Alpha Response Beta Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial

Date | Time cpm cpm ncpm cpm Cpm nepm Comments
I AT |Gy 993 | S y A -7
72901515 |\ [[154s (95439 w990 | v~ oo/ ger] Pose |7
$21p [ 061y | \ [ 11350 % Jisss | = | o) 37
Sz lobwe |\ [ lzge Govs3 (8900 | % e o
g-3-re | 1548 |\ [ | /723~ |88y 8830 | Pe ipsst, ¥
S0 [ gboo |\ [ Tvo [976h (1528 | #\ g i
§50 | 0550 \ / 1323 | 768Y |9p34f | — el 2 <
8.4.10 | 9520 \ / BN4 gzl |qEL]| S - W
8810 |8Cos” 1224 90797 39472 | o P poas o
s \ 1590308 & QYU o/ L AosT 4
€010 {610 \ / NBe a8y 43,48\ | v veof o Vosr ¥
Sabit | 06l \/ SLRIZ7RCT A s A7 of
g0 0400 \ ] (N9 ogst g9 |/ 7%V o
Clhdo_| 040 \ / 1245 9083 |87 | 2 -
2110 | 4560 Y 1200 9bHO ¥ V7 Za N
%1700 | ojo A 1576 | Y028 Pv4ep | = |t /&Ry
{1610 | b [\ WAS 196059 | 9Y78Y| T y 2 o
g5 e| (532 [\ (51 951490 |qu,zal ¥ A Pesr W
¢-t9.10 | oo / (43 (Y75t e s 2 125 Lo
€230 ob10 / \ 209 | 7sY77 MUy | g/ Thd ¥
g 6550 / BS993y (96 | % e/ Tl 1
%2540 | 0530 / 125/ [Vrssdw 13305 | £ | b o
Basig| Lbio / \ 139 943w (9| v fy @/ | ok r”
aguo 05ys |/ \ |rovg lasmo Jagrz| L | Ao -l
e 1650 |/ \ v 19%to 95585 | v oS | Posr 7
¢1740] 084S |/ \ 131 [y g | ] WA,
00 [0b5 |/ \ /v3s st (9313 | v VZA" I %
4310| oo | / \ |w4s _|75197 |93%02 | — @, e/ et |
alin lolg L1576 aYyyzz |oesbl |~ 1 " e -
*+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.
RSO Review: WD Date: qui \b\
| PROCEDURE RPP-12| REVISICN3 [ ATTACHMENT PAGE10OF2 |



Portable Instrument Response Check Sheet

A

’szﬁi\\\EXX\\T\\\\BSS\\\\K

1

b/

Probe/Meter Information J//a Source Information Acceptable Response Ranges

Probe Mode 49-/0 Rongs | o | rongs | (e,
Probe SN -277?25 Serial/lD # — +20% +50%

Meter Model |1 Nuclide / 20 % _50% /\Ju
Meter SN 112 705 SerialD # | 525. ggl 20% | 105642 «50% |21 |
Cal Due Date 1o - 10 Nuclice Co-13 20% |70428 -50% | 704

Alpha Response ¥ Beta-Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial

Date | Time cpm cpm nepm cpm cpm ncpm Commaents
g.2l-\0 [ |58 /630 A7,453 qb, 227 Wb/,_k_ Puss
AL iS | o [z [Qutes [M'B2| 2 |ore
AVZal [ | 1372 U.rq Y5 P | posT
q.210 | 0630 | \ [ 1175 [ayorr |97} 2 ) e
9:710_| gblo \ [ g Qo a3y ~ a2

920 | /560 |\ RV A7 A N e | pusT
14940 | thoo \ [ ho% |93 ¢S | o £Z e

Leio | 1o \ / 5 |G48Sx 13361 | 1 P igest
140y | 084S \ \2\4 | 91355 el - S \nF

4a-w] 16" / |SVE | qlose  qqsel] of 2 | Pogom
Gus-to] 04/ \ [3v2 [ 1513 |93790 | ~ P2y
d.pyw | /515 \ /577 |33680 97,40 | 2o | foST .
4- 140 | obto \ ] 40 BeA |95 25 |\ mE/ s
9. 2 | 0545 \/ B39 T3w3  [1252y| - (% 2

§-1570| fbo) X 19496 115 Cyp G0 | V e [ fedT
4000} 6615 [\ /302195090 B339 R
Hoip| (535 [\ oL 94794 |93%72| v o] Po T
42 pboo [\ (292 46299 |gspor | v Do |° PrE cnd
4.20-10] pe0?0 / 162 |4 6Y83 qy859| v . Pl el
.22 v | B 20 / [a7Y |GS500TF 93335 v _/’%V B
Marw | f60 \ /Sor | MEA| |ToR | v e | Post
g-234_0led) \ 1)y 95175 163561 | v L | PrE
823 1| [ US / \ 1516 1qusa3 Pt | v ~we | Post
Y| oo / \ e 1493849 [ 4eat | v |,
ANy theg |/ \ Ve 13206 90930 | v 2 ]
qap |00 | / \ l/e7s lxest ASL | BZ |5/ ystd
ANN NS |/ Lo gsswd Pwee | W/ Ty
WA (eese B/ F R I ET VAR
o510 | o3 Ve faqany iy | Al

* + 50% or 1 cpm which ever is greater. Notify RSO if background is not within range,

RSO Review: \X’{D Date: 1O Im‘ Zm

| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10F2 ]
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Portable Instrument Response Check Sheet

Y7

Probe/Meter Information J//() Saource Information Acceptable Response Ranges
= Pr I o ur
Probe Node 94-/0 SRZL:\rgs (Sn%pﬁﬁ Rfﬁé’e* (E;ng)
Probe SN —277425 SerialiD # —_ +20% +50%
Meter Model It Nuclide / 20 % \-\ _50% / \\u
Meter SN 112 705 SerialflD # | 526, o) +20% | {056y +50% 2
Cal Due Date lo- <. 10 Nuclide Cr_., -1371 20% |70 Y23 —50% 70Y
Alpha Response y Bet:rResponse Source Check Results
Bkgd | Source Bkad Source Sat | UnSat | Initial
Dale | Time cpm cpm ncpm cpm cpm ncpm Commenis
10510 | 1/, 36 \ ] 1187 Vigz  |90026 v i /% sH 7
fo-bto (0605 | \ AT PN CET I WE [l
(070 0k0s | \ /3 (9o Akl | S s ’ +
10-7.10 | 1530 \ [ lrzvy |96ses |9503%] / A | Rsr T
\ I\ I N yd
\ o\ [ 1\ /
\ [\ / N\ /
\ / \ N /
\ / \ N\ /[
\ | \ ] N\ /
\ | \_/ N\ /
[/ \/ N 7
\ ] \/ N /
\ /| A /
\ /\ AN /
\ [\ ) U4
A [\ X
[ \ |
L / \ / AN
\ / \ / N
7 / N
oA/ \ N
[ 4] ] \ / AN
[T \ 7 N
-ty \ 7 -
yd
/ 7 \ N
f / AN
| 4 N

*It 50% or 1 cpm h(hich ever is greater. Notify RSO if background is not within range.

W Date: _Ib | WO

3O Review:

| PROCEDURE RPP-12 [  REVISION3 | ATTACHMENT 1 PAGE10F2 |
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Portable Instrument Response Check Sheet WO

Probe/Meter Information >/ /0 Source Information Acceptable Response Ranges
Probe Model b Y-10 SR(;L:;;: (Sn%ﬁ Rfﬁg?e* (Er;(r%)
Probe SN 2979 25 Serial/lD # +20% +50%, o
Meter Model {72 Nuclide 220 % ~B0% \g
Meter SN 11705 Serallb# | ge¢.-po) 20% (/7049 | +50% [)95% |
Cal Due Date l1]-30- 14 Nuclide Cs- 127 20% |73 65 L _50% | 4¢3
Gamma Response Source Check Results
Bkgd Source Sat | UnSat | Initial
Date | Time Cpm cpm nepm Comments
121740 | 0599 1269 | G3/86 91911 |~ A
12-17-70 | 157 \ / /213 92’7/3 9/005 | ¥ | /A, /
12200 0h20 | \ [ Usbe {2w) 1o03q | yar iy
1220k j57— \ / 1204 | FeotY |oygss e oﬁ‘ ga/' ]
2l [ ohzo |\ [ Tisev [930¢7 Gig7 | v VA 1
2rg 1510 \ / 270 |96239 34963 | ¥V st i
122240] 0630 \ [ lyva¥ layilgt |93y | v P\l e ]
112340 | 0b30 \ / SN U 5 |07 [l -
0 |ohAy 1150 aabay gzl ] e \me :
iz-28-10| Jv - \ 1069 95097 |94 p22 v lﬂ 57 y
RAAY | 0630 \ La0 NG [4ivs | 7~ | ]
iz-2-i0 [ 12 \ / 14719827, |9eszs | ¥ P (oot
RWAY:4
IRVER /
[ )( //
A\ T
I~ —
AT _
[\ /
\ o~
/ \ N
/ \ ~.
/ a I~
T\
L \ N
] \ B
| N
*+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.
RSO Review: )c‘@ Date: _| \ \"’\ l“
ATTACHMENT 1
PROCEDURE NO: RPP-12 AHEEYIDSJSI\JMNO. 3 PAGE NO: 1 OF 2
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Ludlum Model 12 #172718 with
44-10 Probe #277926
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Designer and Manufacturer 7 o LUDLUM MEASUREM ENTS INC
of ’ )
w . _ POST OFFICE BOX 810  PH. 325-235-5494
Scientific and Industrial
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A. 5
Oly 600z
CUSTOMER  MACTEC INC. ORDER NO. 20140197/341915
Mfg. Ludlum Measurements, Inc. Model 12 Serial No. [Q,Q’)lg
Mfg. Ludium Measurements, Inc. Model 44-10 Seriat No. PRI
Cal. Date 9-Oct-09 Cal Due Date 9-Oct-10 Cal. Interval 1 Year _ Meterface 202-635
Check mark [Zépplies to applicable instr. and/or detector IAW mfg. spec. T. 76 °F RH 51 % Al 697.8 mm Hg
(] New Instrument Instrument Received [ ] Within Toler. +-10% [ ] 10-20% [_] Out of Tol. dRequiring Repair [ ] Other-See comments
[/ Mechanical ck. [ Meter Zeroed [] Background Subtract [] Input Sens. Linearity
i F/S Resp. ck [] Resetck [] Window Operation [yl Geotropism
v Audio ck. " Alarm Setting ck. / Batt. ck. (Min. Volt) 2.2 VDC
E(Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
Instrument Voit Set 1050 V Input Sens. 10 mV Det. Oper. 1050 V at 10 mV Dial Ratio =
7] HV Readout (2 points) Ref./inst. 500 / S V  RefJinst. 2000 I 2019 v
COMMENTS:
Instrument calibrated with 5' cable.

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400 kcpm A ‘ GO0
X 1000 100 kcpm / e
X 100 40 kepm / ary
X 100 10 kepm ( o
X 10 4 kcpm \ XY o)
X 10 1 kepm 100
X1 400 cpm ) a0
X1 100 cpm VA '8 @)

ALL Range(s) Calibrated Electronically

*Uncertainty within £ 10% C.F. within £ 20%

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING™
Dol akeom  _AYA 20060 |SBe
4K cpm ;
400 cpm ‘—)
40 cpm 4 «

andards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
d values of natural physical constants or have been derived by the ratio type of calibration techniques.
State of Texas Calibration License No. LO-1963

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by st
other International Standards Organization members, or have been derived from accepte
The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

Reference Instruments and/or Sources: [ ]S-394/1122 T J1131 [ 1781 [Joss [J2s0 [ _Jeos46

Cs-137 Gamma SN 1162 [ 16112 [ Imses [Js10s (] T1008[] 7879 [ ]ESS52 [Jess1 [J720 [_J73a [ 11616 [] Neutron Am-241 Be S/N T-304
[] Alpha S/N [] BetaSIN [] Other
[ m 500 SIN 189491 [] Oscilloscope SN [ Multimeter S/N 82250292
Calibrated By: TSN onme Miexos Date Q.0 CH

Reviewed By: 1\\&,__4. \—Qu;_) pate 12 Ocdog

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. AC Inst. D Passed Dielectric (Hi-Pot) and Continuity Test
FORM C22A 10/15/2008 Only  [] Failed:
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LUDLUM MEASUREMENTS, INC.

M Designerand Manutcture POST OFFICE BOX 810  PH. 325-235-5494
Q
Seentific an Industial 501 OAK STREET FAX NO. 325-235-4672
Instruments SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 44-10 Serial No. jEBQ{Z 29&(0
20140002

Order #. 20140197/341915

Customer MACTEC INC.

Counter 12 SerialNo. 1027218 Counter Input Sensitivity 10 mv
Count Time C.C’ Se(*h(«A S Distance Source to Detector _501‘740&
Other
High Isotope -241! Isotope Isotope Isotope
Voltage Background Sizex0. .85, . Size Size Size
GO &N (4330
Q50 10k 15659
oo 125% 2N 1@5153-1
=0 | 0] IS570
ey | @4 | SAHL
HsO. | e ISEAE

. % N\
Signature 1 >ente  MernS pate  Q.OcT O

FORM C4A 04/09/2003 i
e Serving The Nuclear Industry Since 1962 e
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Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
“ Scientific and Industrial POST OFFICE BOX 810  PH. 325-235-5494
insiruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER MACTEC INC ORDER NO. 20164515/356696
Mfg. Ludlum Measurements, Inc. Model 12 Serial No. 172 7/ %
Mfg. Ludlum Measurements, Inc. Model 44-10 serial No. ___P Rl TZ324
Cal. Date 30-Nov-10 Cal Due Date 30-Nov-11 Cal. Interval 1 Year Meterface_ 202-635
Check mark Mcpplies to applicable instr. and/or detector IAW mfg. spec. T. 71 _°F RH 20 % Al 771.0 mm Hg
[] New Instrument  Instrument Received [] Within Toler. +-10% [] 10-20% [] Out of Tol. [ Requiring Repair [_] Other-See comments
[/ Mechanical ck. [/ Meter Zeroed [] Background Subtract [] Input Sens. Linearity
[ F/S Resp. ck [/ Reset ck. [] window Operation [ Geotropism
[+ Audio ck. [] Alarm Setting ck. [y Batt. ck. (Min. Volt) 2.2 VDC
[ Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mVv
Instrument Volt Set 1100 V Input Sens. 10 mV Det, Oper. 1100 VvV oat 10 mV Dial Ratio =
T HV Readout (2 points)  Ref./Inst, 500 / 524 vV Ref./Inst. 2000 200/ v
COMMENTS:

Calibrated using a 5' cable.

|00 pR = 9500 cpr-

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x 1000 400kcpm N/A 1010,
x 1000 100kcpm 100
x 100 40kcpm 490
x 100 10kcpm 10C
x 10 4kcpm | 400
x 10 lkcpm | 100
x 1 400cpm | %)
x 1 : 100cpm N4 100

ALl Range(s) Calibrated Electronically

*Uncertainty within £ 10%  C.F. within + 20%

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Eégclztc?c‘)ut 40kcpm N/A 3996 () gggle
4kcpm 399 |
400cpm 40 |
40cpm \d 4 ¥

Ludium Measurements, Inc. certifies that the above Instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepied values of natural physical constanis or have been derived by the ratio type of calibration fechniques.
The calibration system conforms fo the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [ 173410 Cona [7er [ose [l2so [ Jeosss  [70897
ce137 Gamma s/N [ 11162 [1G112 [Imses [Istos [(J1ioos [(J1e79 [lessz [lesst [J720 (734 [ete [] Neutron Am-241 Be S/N T-304
[] Alpha S/N [] BetaS/N ] Other
¥ m 500 S/N 63888 [] Oscilloscope S/N [y Multimeter S/N 80040300
Calibrated By: aand ﬂmdmpm pate 30-Movember- 201D
Reviewed By: Q\\-\_‘\_ « T Hg‘..._ Date _ 30 /‘0 e \O
This certificate shall not be reproduced except in full, without the writien approval of Ludlum Measurements, Inc. AC Inst. |:| Passed Dielectric (Hi-Pot) and Continuity Test
FORM C22A 03/11/2010 Poge | of fﬁ only [ failed:
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Designer and Manufacturer

of

Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 44-10 SerialNo._ 277926
Customer MACTEC INC Order #.  20164515/3566%96
Counter 12 Serial No. 172719 Counter Input Sensitivity 10 mv
Count Time b Secands Distance Source to Detector syrtoce
Other 5° cCable
High Isotope Am 241 lsotope Isotope Isotope
Voltage Background Size X 0 Qi Size Size Size
. aq50 L8l [1797
000 687 1% 42
1050 587 13971
¥ 1100 687 139%7
/150 b8 13953
1200 T8 H 139
1250 i ¥ 14075
1300 765 14153
1350 759 19060
1400 200 14155
450 g% 14286
1500 176 14975
550 | 1090 15491
Signature @(M/Id MM”’ Date 30- Moyenpn bee = 10

FORM C4A 03/11/2010

Page Z of ;
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ye

INSTRUMENT QC CHECK SHEET

Date: 4/29/2010 Time: 0800
Instrument: 12 Serial No: 172718
Probe: 44-10 Serial No: 277926
Cal. Performed Date: 10/9/2009 Cal. Due Date: 10/9/2010
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer
Jig Used: Yes ] No Jig ID#: NAI-1
Background count duration __!_min Window Setting: [ _Jin [ Jout [X{n/a
Source count duration \ min
QC Counting Results
Count No, Bkg cpm Src cpm ncpm
1 1485 89762 88277
2 1454 86589 85135
3 1466 86431 84965
4 1453 86585 85132
5 1402 86801 85399
6 1406 86956 85550
7 1455 86717 85262
8 1461 86930 85469
9 1418 86543 85127
10 1420 86874 85454
Average 1441.80 85577
Average Source Ref, Reading + 20% = 102692
Average Source Ref. Reading - 20% = 68462
Average Background Reading + 50% = 2163
Average Background Reading - 50% = 721

Comments: (¢ ’c[ brrt fond Styall ’/’/?(-4 - S

- -
H /{r—-—\f—* H - Z%/d
Performed By _/ — 42”'::\ Date 5/
RSO Review: ’L@ Date: gj ?;l Ity
|PROCEDURE RPP-13 | REVISION draft 3 | ATTACHMENT 2 PAGE 1 OF 1
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INSTRUMENT QC CHECK SHEET

Date: 7122/2010 Time: 7:00
Instrument: 12 Serial No: 172718
Probe: 44-10 Serial No: 277926
Cal. Performed Date: 1111212009 Cal. Due Date: 11/12/2010
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer

JigUsed: ] Yes ] Neo Jig ID#: NAI-1

Background count duration _/ _min

Source count duration

/ min

Window Setting: [ Jin

Tout n/a

QC Counting Results

Count No. Bkg cpm Src cpm ncpm

1 1267 86124 84857

2 1248 86321 85073

3 1328 86492 85164

4 1242 86441 85199

5 1251 86219 84968

6 1296 86100 84804

7 1212 86294 85082

8 1276 87140 85864

9 1273 86283 85710

10 1236 86490 85254

Average 1262.90 85198
Average Source Ref. Reading + 20% = 102237
Average Source Ref. Reading - 20% = 68158
Average Background Reading + 50% = 1894
Average Background Reading - 50% = 831

Comments: QC ﬂarz%me(/ L.f;?f Z‘?"C‘! CO//'/VM Yo~ ©n.

Performed M .

Date: &2 7

RSO Review:

P

Date:_ | ! Z@! O

Y

FROCEDURE NO: RPP-13

REVISION NO: 3

ATTACHMENT 2
PAGE 1 OF 1
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INSTRUMENT QC CHECK SHEET

7/

Date: 1211512010 Time: 1400
instrument: 12 Serial No: 172718
Probe: 44-10 Serial No: 277926
Cal. Performed Date: 11/30/2010 Cal. Due Date: 11/30/2011
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer
Jig Used: 1 Yes ] No Jig ID#: NAI-1
Background count duration min Window Setting: |:] in |:|out |:] nfa
Source count duration min
QC Counting Results
Count No. Bkg cpm Src cpm ncpm
1 1225 84286 83061
2 1168 83585 82417
3 1208 84751 83543
4 1198 84126 82928
5 1135 84348 83213
6 1134 84408 83274
7 1167 84304 83227
8 1253 84113 82860
9 1150 84160 83010
10 1134 84203 83069
Average 1177.20 83061
Average Source Ref. Reading + 20% = 99673
Average Source Ref, Reading - 20% = 66449
Average Background Reading + 50% = 1766
Average Background Reading - 50% = 589

Comments: Qe Crett fer formed vt M Cﬁ//r}vm ot

Performed By: / -

—

_=2_.\_“_

Date: /Z '/5’/0

RSO Review: 'LW

D

Date: @]’K] \D
_ '_ ATTACHMENT 2
PROCEDURE NO: RPP-13 REVISION NO: 3 PAGE 1 OF 1
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FOILARIE INISLIrUIiment Kesponse uneck sneet

_ i
USE ScplERr _For QC 7

Probe/Meter Information 3/‘” Source [nformation Acceptable Response Ranges

Probe Model T h! Source Source Bkg Bkog

‘ ’ { O Range {ncpm) Range* | (com) |
Probe SN L1792k SerialliD # +20% +50%

Meter Model o Nuclice |7 20 % -50% N\
Meter SN 127719 SeriallD# | <26 .00) +20% |120\93 | +50% |7589

Cal Due Date W0-9- 10 Nuclide Cs-[37 20% | Folte -50% | 2520

Alpha Response yaem'gesponse Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm ncpm cpm cpm nepm Comments
t-30-07| 6610 Y583 L ioerl  Fgo% | ] A | e i
13001 2020 |\ {14925 |psory jeoo8sd | O | Posr -
(409 [ OKS | \ [ o (o063 15m | S e BV
s JBNS |\ [l e [azr | o # | e /; ,~
2301 1ol \ [ 14752 |1ozme [9746%] v~ #= |\ NE >
230 1550 |\ [T MIeN MR [79%Y6] Losr
AW oy \ [ e 44976 | & e 7
u-4-dli650 \ [ [ 5ZuB|j07 Y| 101¥54) 2 RsF -
VLS 0l WA 027y 978 | ne -l
155091 6ee \ W2 U3 Ao S 7237100%qu ! v " [P 7
7ot 1055 \ W31 L04ME3 | fog vsh Il -
2705 2102 \_/ 1928 10471y 00280 | Pesr 7
12501 |04/0 \ / Jse1 |[oYIS (98| v % G2t el |y
g0 | 0820 \/ 6779 10448 197839 £ Ve S el |
Ploe |06t A Mg | (posiq (76565 | V. 7F 7
(24199 | obis /\ AN W M| v | EE e v
(et 2230 [\ 498 165185 ipo2el | vV o N Posr "
12-(201) _0bIS [\ (99 | wwle 97677\ v | | A |z N
AR Qe [\ QNS [\o\bbo urest | y 2R o
1243 1590 / H12o &) o] 0 1 AP o
01508} 0415 \ Mis9  figttr) | ®mh 25| aE | W |
WV SN / Vo Naw e (gl 1S YV W’ |
f346 08 1y 55 / \ 4629 | jneg] (03,33 / e ol
1128 0big / \ raesa oWt 197053 | v £ | e /:co.cié -
215910415 / \ s aghst gl | YA/t o
Wk N |/ NN s K s
cnehos |/ \ D | 91200 fgsti7] / AT
/ \
| [

* 1 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.

SO Review: MD Date: f{&o\l [0

| PROCEDURE RPP-12 [ REVISION3 | ATTACHMENT 1 PAGE 1 OF 2
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ruMtauie Mmsrument xesponse U necK sheet

USE SscatERr for QC

Prabe/Meter Information 2(‘” Source Information Acceptable Response Ranges
Probe Model i ‘,O Source Source Bkg Bkg

’ { Range (nepm) | Range* | (cpm) |
Probe SN 1«-” "17,6 Serial/iD # +20% +50%
Meter Model ‘L Nuclide / 20 % / _50% \
Meter SN 12119 SeriallD# | $p . 00| +20% 120192 +50% |-7549
Cal Due Date \0-9- 10 Nuclide Cs~-[37 20% | gOlTL -50% |z520

Alpha Response D/Betﬁflgesponse Source Check Results

Bkgd | Source Bkgd Source Sat | Un8at | Initial

Date | Time cpm chm ncpm cpm cpm ncpm Comments
34 | 0790 Y03 119941 fles=¥ ] L L 2
340 | 600 |\ [14369 W 734usses| | [z [ ASF v
3540 | 6bis |\ [ 1Mool [pabe3 (15692 v Ve 2RV -
31s5t8| 16- \ [ 14412 112886 105974 7 i itls 7
S| BN | [ A0 |\ [ qhuay] V770
whu |5 \ [N W iess o & e -
31740 | (700 \ [ o |usize |uw7) o 22|t -
1% 10| 610 \ / 2989 [N %ear (NYea| v~ W em | Pre =
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*+ 50% or 1 cpm which ever is greater. Netify RSO if background is not within range
S0 Review: Vﬁb Date: éj?:] D
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE 10F2 ]
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runtduie insurument Kesponse UNecK sheet

USE ScalEr for QC

Probe/Meter Information X" Source Information Acceptable Response Ranges
Probe Model Uuy. Source Source Bkg Bkg
’ { ,O Range {ncpmy) Range* | {(cpm) |
Probe SN 1—{1 q?’g SerialllD # +20% +50%
Meter Model ‘L Nuclide /\P 20 % s 50% AN
Meter SN \17,’][% Serial/lD # 5(&5 - 00| +20% | 120 ‘%3 +50% 755‘?
Cal Due Date W-9- 10 Nuclide - 137 20% | gOITT -50% |z282¢0
Alpha Response f@e&a—%esponse Source Check Results
Bkgd | Source Bkad Source Sat | UnSat | Initial
Date | Time cpm cpm ncpm cpm cpm ncpm Comments
V7710 19b 00 alo |99%77 114560 & | P 7
as |\ [I{NS 6 [wwbtq N2t |, wnf| padT 7
Yoo | bt |\ [ lyas [97/59 (92931 |~ 17 -
Y2 Aous |\ [ 12¢l oasS [l [ s b
Vool 05YS |\ [ ooy 97029 92079 % ARE
AT \ / Rt .e.::’ ﬁweairf{“r"
4-23-10l 'S \ / HY573 (9837 (93313 ’ ﬁ £a7 ' g
5310 5% \ [ 129y 45349 |qz0ls | v £~ e
£ e ke \ U186 |loBela, o386k v HYS <d EA
N \ e
DN A, B
N \ /
LV "
N e ]
N ]
RN -l
VRN —
R\ N ¢
o
™.
i / ~
[ 1\ RN
L =
Iy
1/ \ =
A / A\ o~
S

"+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.

SO Review:

Date:

AN

J

SIio

| PROCEDURE RPP-12 ]

REVISION 3

| ATTACHMENT 1

PAGE10OF2 |

i
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Portable Instrument Response Check Sheet

\\ggx\\\\\SB\XEE\S

SAYIRN I RANIGNG

it
Probe/Meter Information z-” Source In_formalion Acceplable Response Ranges
il I orsea] oo | e | o
Probe SN 2.7 7426 Serial/ID # +20% +50%
Meter Model 12 Nuclide /\ .20 % ~50% /\
Meter SN 1132719 SeriallD # | Ses.-go/ 20% | lo2éq2 +50% |2/43
Cal Due Date (0.F10 Nuclide 65‘137 20% | 68YbT -50% |72/
Alpha Response 3 Response Source Check Results
Bkgd | Source Bkgd Scurce Sat | UnSat | Initial

Date | Time cpm com ncpm cpm cpm nepm Comments
SN0 [ 0405 IM30  SW9S |53585 v 5| e
CW s |\ VD3RG 2ko [R0937] v oo nZ | past
S-bip 0625 | \ [Ivoth [gN1¥5 Igans] A~ Lo %
6XL0 |o555 \ [ 1o 19 [$3ue] o 42 |eay/Wetvsed
5N s |\ [ oad (9413 90905 |~ y amry;
Sifip | 13zo |\ [ llz7r | 8549 (859517| v e | gy
54919 | 0bto \ / oy oW jg3ns | . MRV
SUW | 600 \ / g3 (¢ Y785 |gzsie | F% L] 2L
Sy | 0bto \ 23§78 | D3yes| o R
£ 20 | ot \ W e [P | 2,
6 e | dad \ WA [T (€| )
s oo | i \ 1324 | 85280 8356 |/ o | AT
50\ | D \ / N 7adsh2 fes3eh | Wl 6
AR | ae\e \/ Wl gL (42555 | ) iy
G 1al6 | 14 - A 19 | B9481 |ss0c2 | 7 Lt | Rsr )
6240 [0400 /\ Ay ebo w7y | §3593 | i D)
L3 [oles [\ NP ATIVI 7% i1 IV -- L/ it
AT / e [gdbak @3l | £ WE[ S
N / WA vt [$3% | y Al =N
A0 ] 0485 W (| e/ 855

oGV /““"‘**-L G352 — BpeE Yoo
blo-dt | 05 / \ _ ls¥60 85347 83997 v . Pﬂﬁ/’iff@
G-l | 0blo / \ L RISy T | o & g Ly
§-5-10 | 0610 / \ N [4vaN yé| L5 | el e
WS Wy | \ s leveot [ama| v ~ //u:/ NocVsan
o170 [osoy |/ \ [woe [P0 lemin o~ ff; reéf i
WU [ ahen |/ \ [N Jezeeh gy | g _
T IE ]398 185355 8l965| v Re | POY)
b2y | oLio wWw& 8351y (92| A AR
* 1 50% or 1 cpm which ever is graater. Notify RSO if background is not within range.
RSO Review: W Date: 7,@ ZLD
| PROCEDURE RPP-12] REVISIOCN3 |  ATTACHMENT 1 PAGE 10F2 |
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Portable Instrument Response Check Sheet

Vel
Probe/Meter Information b»” Source In‘formation Acceptable Response Ranges
| Frrobe Model L{L{Jo IS?ZL:ESN (Snoclgr?ﬂ?' RaB:gge* (E;n%)
Probe SN 27 7426 Serial/ID # +20% +50% /
Meter Model |2 Nuclide / -20 % /\ -50% /\
Meter SN 1712714 SerallD# | $@$-po) 20% | 102842 | +50% '7/53
Cal Due Date [0.F 1] Nuglide Cs- /37 20% | S 1{62 —50% |72/
Alpha Response jS ~BetaResponse Source Check Results
Bkgd ! Source Bkgd Source Sat Initial
Date | Time cpm cpm ncpm cpm cpm nepm Commenls
b3 | 0615\ 13/0 | %730 |¥6001] v~ S o
6230 fL3¢ | \ [ | 7962 8453 8371 | — S| pro o
bay-twi 0410 \ / s 98963 (R3] 5 s >
byl 19qs \ / V176 (9093 84307 | . ool | Posr -
61| 000 \ / oz K41 3138 | prav> -
2819 (4o \ 140¢ |85M4C (84| ~ R | PosT -
b1hm| gé10 \ /343 | 51593 [9hav0 | P-AV-7EE
G291 J 38 \ / /366 37232 |555tb| ¥ sy -
G310 | 0350 / RYT |31 (92004 | y AL A
63610 | 1608 \_/ Ly | 8rae |880S| o EC) o3t 7
AT \ / (334 | 79567 {19238 | L7 |\ g [ G "
11b w| w30 \/ 5683/ | 9513 | EZ lng)%d |-
1.0 | Ol i p¥AW| NS [ | 5 s/,
7. 544 0595 I\, 1208 |6z | 734W] or] e 17
7.baly | 0550 I\ I3z [ 77490 | He6N - % 8 &
31340 | 0b]o L\ WL | 75 €5 |75 474] o Zar I
7.22/p) 0620 [\ 1220 | 90790 #5603 | v 2 VY
2za 0 | 1830 J \ 113|885 |Be4e8| v Kc 1:%;5-}/5}1&1_4__*”
1280 o200 / M3 |88 | ifo| v 2C. |pre 7
T25+10] 1630 / 12%7 8155 (86668 | o/ oss [ | Vesr -
174 9905 / \ Vet 97320 lebilr | v por o
7-29-10] 902 / \ 1259 | &83z5 |8Tet| s -
e \ o lwgb [$729 [gbwi ) S A -
§.2.0 | thio / \ 124 | FI6E \979n) | 1~ Ke /257 /J
B.300 pboo |/ \ [ nefbd (9799 73 | RV o
£3-10| 5z \ | 7723 |70 [36esd| VY LATZEYEE o
$y-10 | 0h60 | Vg (91030 | 959M7 | AN o
440 | 0c50 M3 | 675y | 95323 .~ = (T o
A0 Ly d NIRRT 8y % /aﬂé Zifé 7
*+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range, ’
RSO Review: > Date: ‘ih) o
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10OF2 ]
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Portable Instrument Response Check Sheet YIe

T OIS T ST T VNIRRT AR NANRNY

Probe/Meter Information 'af” Source Information Acceptable Response Ranges
AT, e | e [ e T s
Probe SN 277924 Serial/lD # +20% ‘\ +50%

Meter Model 12 Nuclide / \ 20 % _50% J/\
Meter SN 1172714 SerallD# | sp5.gp) +20% | 102692 +50% 7/53
Cal Due Date (0.9 10 Nuclide Cs-13) 20% | 6867 | -50% |72/

Alpha Response Y-B-e-t—a-Response Source Check Results
Bkgd | Source Bkgd Scurce Sat | UnSat | Initial

Date | Time cpm cpm ncpm cpm cpm ncpm Comments
8-l 0605 |\ 1323 | SB/0) \yvrisl 37 e
Bi-10-titoo—1% 15— TS c—7
swwl\fie |\ 1359 |¢761) |Susy |~ e/l Dosr
gal-lg [ oblo [\ 1256 (g70¢l g5 A
Cotleto | (p30 \ 122t | v6z2i1z-|§5051| v TF | s
§-rvan|0bo0 |\ wes | 633 g5 | 2= E A2
24610 | 2610 \ (206 8%yss |98y VAT
Ploto) #5557\ otn | 696D | R5%s v Re | PsIT
¥/t | 060 \ 1290 | w7 |Yigst| o~ £ e o8
D40 | obay VN4 | ¥7928 | SUHY e
Sig-10| 15 4o \ 13z) | %734y |9Loet| v H s
84810 | 060D \ 303 | 24%6)  |§5S5e| - = | pe
§11-10 1525 \ 32 (50913 |g5533| v psof 2| Pore
K22 | obio \ [23y |97syy (g3l - L o fid
$ [ 0957 FLoN e o0 lgyms Bawag e/ e
£il5¢d | 0S50 \ 2Y)  ¥YY 7 55| AL

1500 | foro \ P& |gessp BS208 | Y e | gosT
g0 | 058 \\ Wl sE729 (5Suy | v £E | pee

/62 /99 |58 | Kzl e | g5sT

o [ohis ok S R jo
bo-p | 162D )\ 1504 $121280890%¢ | / Gw | fosf—
%31k 0D \ 13MW | 33973 |gysyq v & \pe
dN-D | |5US \ 507 [ 91150 (gsedq | v pso G | Pos
GAng | gwls \ M [eswy (geeqq] ] i
810 | 165 \ lmea | F39% (34856 ) 7 [ e 16251
4240 | 0430 \ WM (g745 [torz | & |\hel o
4710 | 6630 \ g pledwdebvn | s | PNF
93> | 1505 \ 77 | 55850 | e [Pt
440 | ouso Ve [59067 erg49| — y AV
* + 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.

RSO Review: > Date: _{ L4\ 0

[ PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10QF2 ]
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Portable Instrument Response Check Sheet

‘si‘ TT3TY 1‘3‘3‘8\\‘3'3"1“5‘%5

‘axi

¥

Vel
Probe/Meter Information bf” Scource Informalion Acceptable Response Ranges
* | Probe Model s S Bk BX
ope ete L/L{"’O RZLI:g:,\ (ncz:L:)rr?’S' Range* (cpr%)
Probe SN Z" 7426 Serial/iD # +20% +50%
Meter Model 12 Nuclide / \ 20 % /\_50%
Meter SN 171718 SerialilD # | Se$ o/ +20% | lo2éq2 +80% 7/63
Cal Due Date [0.%-1) Nuclide Cs-13] 20% | b¥Yb2 ~50% |72/
Alpha Response avave-i-a Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm ncpm cpm cpm ncpm Comments
Q£ | 1605 |\ ,57v 193987 | Ge43els R Do To08
6440 (064G | \ /11340 [405%6 [$92] / HE I
49w | J4go \ / 1583 1943996 AL / vey] e || fost
9310 | 0615 |\ /132 l9evas (g | ] /@g
otrw| 1570 |\ [ seu 92,066 D355 | ~ 2o | o9
4| ol \ / 3 Gtee (o3l | W ZRV7¥
4.5 | 9545 \ / W12 [ qe27R | 9070} o ARV
q./64s | 0lS \ / (20 |93zvye lgez | - A | mE
Y6 | 1535 \__/ /6| Gy Q> Le | oS
0200 0609 \ / 1399 69382 \g258¢ | V/ | LT S
3.2/4| ot \/ /752 93640 19:838| v Pre
La0 | s5up A 1658 | P S0 qlise) e | posT
12w | o6 g0 [\ 1657 g3027 g |/ Y |Pre
Qiro fipo [\ Mo Bz~ M| V 2o | fo5T
PS40 | 0 60 /\ 1707 g3 25¢ (9e0y7] V o F f’/z,g'
R-23-fo 1w / \ 120 42070 Qo79e| v Teme
9.0 | 04D ! \ A 43 (034 v ) m/ 5»«4
43440 | Olowo / \ 1Mo [9/707  |59699 | - 15/ 55
9.2y | 0610 / \ 269 615%% |alaes | 47 |1 g
At o / Vo loe (e (g9 - & |\ A7/%
W dow |/ \ g [Fhse (e85 | - 4Z  |eaf /48,
(050 Jobo5 | | \ i\ qou3s [F90v8 | o )2 A ""“
o-b | 0bes |/ W R Y T a2
) I o~ / \\ 437 Q4,278 Q3% ~J v ﬂ,f
— \ I —
O s o e e ey
/ly——‘—"“'"" I Rt Y
\ —
*+ 50% or 1 cpm which ever is greater, Notify RSO if background is not within range.
RSO Review: \v@ Date: \:O! H(\D

[ PROCEDURE

RPP-12 |

REVISION3 |

ATTACHMENT 1
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Portable instrument Kesponse LNeEcK dneet SN
Probe/Meter Information Z/ / | | Source Information Acceptable Response Ranges
rrone Hose Yd-10 Range | (voom) | Range" | (com)
Probe SN 277424 Serial/lD # +20% +50%
Meter Model /7 Nuclide 20 % 50% | >
Meter SN 1727/% SeriallD# | CRS.00/ 20% | 99673 | +50% | 1744
Cal Due Date 11301/ Nuclide Cs - /137 20% | {99 -50% | $99
Gamma Response Source Check Results
Bkgd Scurce Sat | UnSat | Initial
Date | Time Cpm cpm ncpm Comments
12200 | 075 S 1290, (%6928 1es5435] 5 s ) i
QAN [Oto [ ViR 5095 | §354) o VARV
2 2l | 15719 [ 11297 w61 |ssvs |/ Z \Rr T
(220430630 | \ [y |9y wg ¥/ — L g
Dol 1516 |\ [ 11555 |27y ksi79|v” o B P —
w0l obsd |\ [T | akee [asw §/ a7
22310 | {43 \ 1379 | 6778 (95399 e st 1
W] 9630 \ 970 |54915 |<%45 ] = rar A
i2-250) 3 ) / /lzo | 919%0 |7084c | v " 77 Fosd 4
| 0439 \ 4> qp7gb F4s | AR
b2-2q00| 12— \ / /35§ 9leee (5705 | v ;ﬁf st .
™~ \
\ —
\/_ | A
VR /
() —
[ A
[\ ]
Ty ,
] \ T~
,' T
H \
\
\ AN
\ ~
\ .
*+ 50% or 1 cpm which ever is greater. Notify RSQ if background is not within range. \J
S0 Review: B> Date: _{ \L\'\ \b\(

PROCEDURE NO: RPP-12

REVISION NO: 3
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Designer and Manufacturer

LUDLUM MEASUREMENTS, INC. /2

- ¥ y POST OFFICE BOX 810  PH. 325-235-5494
il e CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER MACTEC INC. ORDER NO. 20143935/344137
Mfg. Ludlum Measurements, Inc. Model 12 Serial No. {73488
Mfg. Ludlum Measurements, Inc. Model 44-10 Serial No. ??\_EJ/_QE?Q‘—H
Cal. Date 12-Nov-09 Cal Due Date 12-Nov-10 Cal. Interval 1 Year  Meterface 202-635
Check mark @pplies to applicable instr. and/or detector IAW mfg. spec. T, 73 °F RH 42 % Al 705.8 mm Hg

Instrument Received

[y Meter Zeroed
[] Resetck.

[] New Instrument

[yf Mechanical ck.
[y F/S Resp. ck

Q‘f Within Toler. +-10% [ ] 10-20% [ ] Out of Tol. [ ] Requiring Repair [] Other-See comments

[ ] Background Subtract
[] Window Operation
[/ Batt. ck. (Min. Volt)

[] Input Sens. Linearity
[yf Geotropism
2.2 VDC

[y, Audio ck. [] Alarm Setting ck.
Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [ ] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
Instrument Volt Set 950 V Input Sens. 10 mV Det. Oper. 950 V at 10 mV  Dial Ratio =
7] HV Readout (2 points) Ref./Inst. 500 / ~4a8 V  Ref/Inst. 2000 /1998 v
COMMENTS:
Instrument calibrated with 5' cable.
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400 kepm OS> <Yy
X 1000 100 kepm Lo IO
X 100 40 kepm 4090 S0
X 100 10 kepm ] &0
X 10 4 kcpm e ¢, 285 00
X 10 1 kepm [ae) 100
X1 400 cpm 900 =80
X1 100 cpm I 160
*Uncertainty within = 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout 40K cpm SﬁB' o ) Scale
4K cpm 294G g g
400 cpm 40 N 40O
40 cpm H v 4 2

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technolegy, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration technigues.

The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

e

Reference Instruments and/or Sources: [ ]S-394/1122
Cs-137 Gamma SN [ J1162 [ | G112 [ Mses [ ]5105 [ ]T1008 [ ] Te7e [JEssz [ JEss1 [ 720 []734 [J1618

[] Alpha S/N

1131 [ 781

[] BetaS/N

[ ™ 500 S/N

189491

[] Oscilloscope S/N

Calibrated By:

TS e, Miekos

Reviewed By:

IV

[Jose [ ]280 [_Jeos4s
l:‘ Neutron Am-241 Be S/N T-304
[] Other
[y Multimeter S/N 82250292
Date (=2 Abo-09
pate 12 AN v 09

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc.

FORM C22A 10/15/2008

ACInst. [ ] Passed Dielectric (Hi-Pot) and Continuity Test
Only  [7] Failed:
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Ludlum Model 12 #172698 with
44-10 Probe #262444
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Designer and Manufacturer
of
Sclentific and Industrial

LUDLUM MEASUREMENTS, INC. Yz
POST OFFICE BOX 810  PH. 326-235-5494

CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO, 325-235-4672

Instruments
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER  MACTEC ING. ORDER NO. 20143935/344137
Mfg. Ludlum Measurements, [nc. Model 12 Serial No. _ {2408
Mfg. Ludlum Measurements, Inc. Model 44-10 Serial No. PR G Q94
Cal. Date 12-Nov-09 Cal Due Date 12-Nov-10 Cal. Interval 1 Year Meterface 202-635
T. 73 _°F RH 42 % Al 7058 mmHg

Check mark @pplies to applicable instr. and/or detector IAW mfy. spec.

[[] New Instrument

[] Mechanical ck.
[ F/S Resp. ck

Instrument Received

[y Meter Zeroed
[[] Reset ck.
[[] Alarm Setting ck.

M\Nithin Toler. +-10% [] 10-20% [ | Outof Tol. [] Requiring Repair  [_] Other-See comments
[ Input Sens. Linearity

[] Background Subtract
(A Geotropism

(] Window Operation

f¥f Batt. ck. (Min. Volt) 2.2 VDC

[, Audio ck.
Calibrated in accordance with LM1 SOP 14.8 rev 12/05/89. [ ] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold
Instrument Volt Set 950 vV Input Sens. 10 mY Det. Cper. 950 Vo at 10 my  Dial ISRa?io = mv
7] HV Readout (2 points) Ref./Inst. 500 / i L {2 V  Ref./Inst, 2000 I ig98s v
COMMENTS:
Instrument calibrated with 5' cable.
Gamma Callbration: GM detectors positioned perpendicular 1o source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

X 1000 400 kepm AOYS Y
X 1000 100 kepm e /'@
X100 49 kepm Ly SO0
X 100 10 kepm 10O £
X 10 4 kepm G S0f)
X 10 1 kepm e 100
X1 400 cpm D )
X1 100 epm x> 0@

ALL Range({s} Calibrated Electronically

*Uncertainty within £ 10%  C.F. within £ 20%
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL, POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout 40K cpm_ Scale
4K cpm 239G ~ 2q -~
400 cpm 40 N
40 cpm o 4

Ludlum Measurements, Inc. cerlifies thal the above insirument has been calibrated by slandards traceable to the National Institute of Standards and Technelogy, or lo the callbration facllities of
other International Standasds Organization members, or hava bean derived from accepled valuas of natural physical constants or have been derived by the ratlo type of calibration techniques.
The calibration system conforms lo the raquirements of ANSYNCSL 2540-1-1984 and ANS| N323-1278 State of Texas Calibration License No. LO-1963

Reference Instruments andfor Sources: []s-394/1122
Cs137 Gamma s/ [ ]1162 [J @112 [Jmses [ 8105 []Tio08 ) Tare [_JEss2 [ less1 [1va0 [I73a {11816

[] Alpha S/N

CJ1131 st

[] Beta SIN

189491

[[] Oscilloscope S/N

[ m 500 SN

T et Miesos

Calibrated By:

P IV

(Jose [ ]280 [ leos4s
[} Neutron Am-241 Be S/N T-304
[] Other
[ Multimeter S/N 82260282
pate __ |2 A0
Date 12 A ww 09

Reviewed By:

This cortificate shall not be reproduced except in full, without the wrilten approval of Ludium Measuremants, Inc.

FORM C22A 10/15/2008

ACInst [| Passed Dielectric (Hi-Pot) and Continuity Test
Only [} Faited:
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LUDLUM MEASUREMENTS, INC. /7
Designer and Manufacturer POST OFFICE BOX 810  PH. 325-235-5494
of 501 OAK STREET FAX NO., 325-235-4672

Scientific and Industrial
Inetruments SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Deftector

Detector 44-10 Serial No. ;28 Mo g

Customer MACTEC INC.

Order #. 20143935/344137

Counter 12 Serial No. |7 UG Counter Input Sensitivity 10 mv
Count Time [ GQCOV’\A [ Distance Source to Detector é;gmég .
Other
High . - Isctope 4&1 - a4 Isotope Isotope Isotope
Voltage Background Size oy 85: Q ) Size Size Size
BOO (=) Gy}
B B0 Itx?
Sen & 10230
Q<O I 6O {0
IO | lol Y|
OS5 1) 1O

Date /3. {Ja0.-09

Signature T yiame. AN TS

FORM C4A 04/09/2003 . .
o Serving The Nuclear Industry Since 1962 e
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Instrument Calibration Form

Instrument Information Calibration Information

Cet/y braloon _perfoned

Manufacturer: £ Méj/ufh Date of Calibration; £~ 7-//
instrument 1D: ___ ' /'Z Calibration Due Date: _S- 7~ /2
Meter/Serial #: 1 Z 1 172498 ¢ //
Probe/Serial #. _ YY-/0 | 24 2444 Source/ID: _>/£5-00 7 C_Pl/j,?
Physical Inspection (SAT/UNSAT): S/ 7 Distance From Source: 3 "'/f
HV Test (reffiinst)y 500 /| 500 (reflnsty /S 00 | /500
!nstrumen? Calibration Data
Scale Pulser Measured Ad#:ﬁgeid /
(e.g. x1) Count Rate | Count Rate Count Rate Remarks
(cpm) (cpm) (cpm)
x| /00 /00 /04
x| oo Y40 Yoo
X710 /600 / 080 /000
x10 | %000 | Yooo Yoag
Yivo |10 £ [0k [0k
X0 |90k | Hok Y0 &
xio  |l0ok | ook /00 k
xin0) | Yook | Yook 00 4
Comments:

v/ 4 /c-’ai SAed sa

fﬂ)/a ce.

Performed By.=m s

RSO Review:

\&7@_‘5/

Date: _?~ 7“//

Date: 5},0[ |D

PROCEDURE NO: RPP-13

REVISION NO: 4

ATTACHMENT 5
PAGE 1 OF 2
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INSTRUMENTATION CALIBRATION FORM

Manufacturer; Z MJA; ~

Instrument ID; b// Z

Meter/Serial #: /Z //?Z é?g

Probe/Serial #; Y10 1 2429y

Isotope/ID: Cs-137 4 5ﬁ§00(

Activity: =~ “7",01 ¢!

Count Time: , m;l\

of
Distance from Source: 3 J?.!

High Background Counts Gross Counts
Voltage ___Gamma Gamma
$00v 483 <1050
g50 v OO 4™
q00 A%l 1 5]
450 \Os L 4O\
(000 v \Db\ AT
[050y \ o €34T
1100 v Ao NOLh
WeQu W3 g3692
Final Voltage Setting: /@S-OV
Performed By: ‘/‘4“::—;;P Date:  3-/7-//

Date: 7?[01] N\

RSO Review: \W D‘B/

r

PROCEDURE NO: RPP-13

REVISION NO: 4

ATTACHMENT 5
PAGE 2 OF 2
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INSTRUMENT QC CHECK SHEET

Date: 12/1/2009 Time: 1000
Instrument: 12 Serial No: 172698
Probe: 44-10 Serial No: 262444
Cal. Performed Date: 11/12/2009 Cal. Due Date: 1112/2010
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer

JigUsed: [ Yes ] No Jig ID#: NAI-1

Background count duration / min

Source count duration

S

min

Window Setting: [ lin [ Jout

h/a

QC Counting Resuits
Count No. Bkg cpm Src cpm ncpm
1 4288 95406 91118
2 4390 96670 92280
3 4295} 95098 290803
4 4219 95932 91713
5 4305 95977 91672
6 4395 95760 91365
7 4292 94841 90549
8 4230 94587 90357
9 4378 95394 91018
10 4202 24630 90428
Average 4299.20 91130
Average Source Ref. Reading + 20% = 109356
Average Source Ref. Reading - 20% = 72904
Average Background Reading + 50% = 6449
Average Background Reading - 50% = 2150
Comments:_Zp, %/ BC ~ € snshrumpas
s ~
Performed Bw/éyfg\ Date: /2-/- 09

RSO Review: \Qeé—c %

Date: \8 ) % lcq

|PROCEDURE RPP-13 | REVISION 3 |

ATTACHMENT 2

PAGE 1 OF 1
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INSTRUMENT QC CHECK SHEET

Date: HTI2011 Time: 1500
Instrument: 12 Serial No: 172698
Probe: 44-10 Serial No; 262444
Cal. Performed Date: 3712011 Cal. Due Date: 3/7/2012
Source Isotope: Cs-137 Source #: SRS-001
QC Check Location: HP Trailer
JigUsed:  [] Yes [] No Jig ID#: NAI-1
Background count duration min Window Setting: [ _Jin [Jout [ |nia
Source count duration min
QC Counting Results
Count No. Bkg cpm Src cpm ncpm
1 1078 83933 82855
2 1087 84281 83194
3 1077 84407 83330
4 1104 84433 83329
5 1082 84513 83431
6 1059 84858 83799
7 1057 84437 83380
8 1129 84834 83705
9 1082 84116 83034
10 1082 84230 83148
Average 1083.70 83321
Average Source Ref, Reading + 20% = 99985
Average Source Ref, Reading - 20% = 66656
Average Background Reading + 50% = 1626
Average Background Reading - 50% = 542
Comments:
Performed By:_ e Date:_ 5.~ /7

RSO Review: | lw D?J/

Date: 2,]5\\ A
o

PROCEDURE NO: RPP-13

REVISION NO: 3

ATTACHMENT 2
PAGE 1 OF 1
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Portable Instrument Response Check Sheet

SRRUN VR REY

Probe/Meter Information ?”?. Source Information Acceptable Response Ranges
N TR Ranie |_ovam_| ninger | o
Probe SN —u’—a\\\,\\,\ SerialfID # +20% +50%
Meter Model \L Nuclide /\20 A /\ L50% U
Meter SN \’]quq SerialllD # SRS - oo} +20% IO?BSé +50% 6,_/\1?*'
Cal Due Date W-12-10 Nuclide Cq-\37 20% | 7290y —50% | 2/50
Alpha Response j—Beﬂta-Response Source Check Results N
Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm nepm cpm cpm ncpm Comments
2909 | 0676 6237 19477y |90537| ] AR VT,
00t [0bts | \ [lune {9v9gy 9%z | E) Wil
pAM [ Ws |\ [ 2wah 13415 | Pomg [ o E ]
(Lot ofs | \ [ 3%y 193995 (90057 | & | 2/ Uy
Nl gty |\ [ 1345, laguay 08 [+ wE/ Ut
(2504 | 015 \ [ Mud_ “efiazsey g17s | E |
Lt B \S \ [ M3 [9vers [Geelz| = | el ™
AL 6 \ [ oW paseglqmn] v b | oag["d
tzg.00 | 08/ / G CR S S K ARk
WA \\ / 28 [aua1] [quees | v | pud ]
- \_/
\ /
\/
i
/A
A
[
[\
/
/ \
/ \
/ \
/ \
/ \
/ \
/ \
\
“ 4 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.
—- RSO0 Review: \“CTD Date: [[ZQDI[D
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE1CF2 |
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S—

Portable Instrument Response Check Sheet

Qe l,/('fé(jwf CO//;MQ'{O/.'é

Probe/Meter Information 2”2. Source Information Acceptable Response Ranges
Probe Model Ll L.{_ 10 ﬁource Source Bky . Bkg

ange {ncpm) Range {cpm)
Probe SN 1672 \\\'\W Serial/iD # +20% +50%
Meter Model T Nucide | " 20 % .| -50%
Meter SN \qlbqq SeriallD# | 4 -00\ +20% | 10935 +50% | f4\9
Cal Due Date \\ \2-10 Nuclide C/s -\37 20% | 72 C/OV -50% | 2/50

Alpha Respense y BeterResponse Source Check Results
Bkgd | Source Bkad Source Sat | UnSat | Initial
Date | Time cpm cpm ncpm cpm cpm nepm Comments
w2eio] 75 I\ [i4zBg | 95799 |91s10 | F¥ | #e o
Y- 2o j&8° \ / Y139 Gy (90239 s ZF FosT 7
Mo 0b00 | \ [1342% 1971 g2gyq| 1z «
2 Am [ 14059 44959 093¢ | 7 s r L
7-4n[0bed |\ [ =793 [ |Gl y RV o
9. ,5m) Jboo \ [l #e 9968 || —~ s | 93T
T Job g \ [ [vogl, 45108 [awsz | VAR ¢
249~ 10l 1147 \ / dori 197011 |s2974] 7 A Asr 7
T | okey / 3¢l A\ |azsag | S £E | P [ysa”
23410 | 0hto \ w3l (100056 195729 v VAl 77 o
T | 1Y \ / qga_ | 95247 |98 | v e | o3t o
2| 0620 \ Sh¥T (bl |93 | A5 e d
- \ ] I 7
N \/ "
~ {
A
pa
[ A S
/ ~.
>
/ LT IS
/ \ ] \_\
/ e ~.
/ // \ .
4// \\ ~.
e
/ \ S~
el /i \ ~
7% 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.

RSO Review: ww Date: Orlf ][0
| PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10F2 |
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Portable Instrument Response Check Sheet

Portocm B ith Collimator,

T T T O N O e O L O N I T N N O I N N U O S U

Appendix P Page 67

Probe/Meter Information ! Source Information Acceptable Response Ranges '.
Probe Model """ | Source Source Bkg Bkg
‘-/‘{-/0 - Range {ncpm) Range® | (cpm)

Probe SN "bé?ﬂkf“f"( Seria/iD # \\> +20% +50%

Meter Model L2 Nuclide " \ 20 % \_50% \
Meter SN 172 bt{g SerialfiD # 5116 00/ +20% 10225,7H +50% | /g9y 1
Cai Due Date (f-12+10 Nuclide Co-(37 20% | 4 /5% | -50% 43/

Alpha Response Y Bete-Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial

Dale | Time ~Spm cpm ncpm cpm cpm nepm Comments
124 | obz0 | 3887 194110 (121 o S | -
J-2t-io : :r'f ri57 | 85Y (BYSH| v 2o %'\}/SLLQLL.
1 | gl [ vy (9l §2 %] Pt
-ze s | /415 [ s (393 8578| — fre | pooT S
72749 |ob/0 \ [T 92708 [sseg | o VAR5
2o | /530 |\ [ | Me |B7234 \P3sF| L= | PosT

7. 260 | 08D \ / 3% G saqal BIMSY, A
=790 \L18 \ / ek FE157 94993 | v~ o3/l Pt
19419 | 0fe5 1389  g6155 (xv767l o &L s
7-25-10p § \ 149573 BL31x, | 848060 ¥ F¥ Adr
7.28.10] (OHa \ 2z ish227 lsases| vV Tt | Be.
22510 LIS IS \ ]/ 1397 |5S%72 |§4s7s | ¥ TF S Ry
£ | 0b\b \ / WAN [g6m3 (s ]~ A s

f2 16 | oo \/ /(25 _ X6950 (35691 L~ CC | s~

240 | 060 A WSS  gp3b  (§506( | = P

5-3.10 | (438 A 194 9S525 |39634) A | Rsr
840 [oboo [\ W8 %Y470 13597 | — LE ]Sy
%50 | 0550 [\ w3y wYozo Sl I,
£9-0 | b0 / 00 (g5145 s 105 — y 2

- 9-lo} |38 Hi, | $5%9 | 542%3 ¥ Zt_ | Pasr
D84g |4eu5 \I |gz603 vezdy| - VAR

B | 1315 / \ 1355 \gpsz¢ S5 KA | v Re | o5t
%40 | 0D / \ w19] F46%323 | §55Y) A
F-h0] 32 / \ 287 | §40%§ sz812 ) ;%-7 [Bsr
3 o |/ \ L wwy [88945 [l | ) ZaNV. 3
§-18-6 | 110 \ izae 19024 [854] Vo AT
S0 0010 \ s [pvs (gl v~ L k) LN
Q1741 0610 \N275 30w gyezg | o~ 27y
Lr7v0f s625 \ y27 13591 B9 fre | PusT
"+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range.
RSO Review: Yo Date: 9 /l J 1D

* Nofe: ‘?’11-’(0 PRE e dope withod co”"r\o-[qrwfee {Nv(ﬁd al CLGCI( 91.40*‘
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Portable Instrument Response Check Sheet

Probe/Meter Informalion riZ Source Information Acceplable Response Ranges
Probe Model - Source Source Bkg Bkg
Yy.1o - Range {(ncpm) Range” | (cpm)
Probe SN -1'6 —Zk{t_(u(’ SeriglfID # +20% +50%
Meter Model |2 Nuclige \ 220 % / \;50% \
Meter SN 172 &,qg SerizlllD # sNnS 00/ +20% | 02227 +50% | /g9y =
Cal Due Date (1-17-10 Nuclide C.S - 137 220 % é §/sg _50% 55;
l Alpha Response Y Bete-Response Source Check Results
| Bkgd | Source Bkgd | Source Sat | UnSat | Initia]
Date | Time cpm cpm ncpm cpm cpm ncpm Comments
Biglo] they [¥ 1339__| B58YY  5v500| oF y -
$-V5 0| 1948 \ | e {50 gaqsz | Y 4+ Pos+ 7
Ca00) | o400 | \ [ 1i3e 9447y [83me | fF i -
600 [ 15%5 || \ [ 1153 | $ezan 39784 | e [\ Toer "
£230] 0b10 ||\ [ 1S 1533y (ysoq3 |~ 7= | r -
Bl | 1500 |\ [ 130 187011 (#5827 @ AT
LAY | 0650 \ / \o0% | 2514 gluzh | ﬁ 7oA o
F-dfu0 | 1530 \ / (26T | FE399 (8613 v P | Rssr !
250 | 0530 \ /267 \«bzy |¥Y9y7| o & | e -’
Pasp | (b0 \ HoP | 36 609 |Z8e0t | v 2| PesT P
gl | 6545 \ W1 [ 83vYd | yzzqe| o -
T 35 \ 7/ 1125 94923 |g5eas|v bso | Pusc -
8500 p6ls \ / 2| gaguy |55 | s a
830.(0|(le2s \/ 46 | 85952 8495 V aw 'Poa? -
¥-3140| 0l ) A (2¢S |83K71 _[1922) FL =
43\+0 | 1650 /\ 458 19554 [K4eeA | V7 £ Gy | Pt 7
9776 obls / 1913 | €2827 (#2514 | o "
Qoup | 1615 [\ ey 9590 131617 2L moST ¢
4.3:10| 0630 / 1250 | ¥5dy  [gypsy| o e -
9"2'150 /“/20 ![S? ngﬁ? [?7' ow.:./ | e | 77‘7(7'740/’
9117 | obl0 124  TAEIBS |dag®h| i -
1o (5t / \ e (%o s | o C Sy
9440 | Dleto / \ s (4885 g2 VRV d
a0 s || \ | /37 [8q1sy_|BRIL) vV P gosST 7
a4\ 0%ns |/ \ v 52150 s S y 3 -
a0 | W3S | / \ (14" es4sy[gdow | V7 ey f 1| Poc « ‘”
o | gtis | ] NI &5 e
Yrxto| g |/ \| v | 237° (92,455 e | posT, 7
AN [ god |/ Y nso (€0 leviwo |~ RN e
"+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range. !
RSO Review: W Date: 7’0\ !m
{ PROCEDURE RPP-12 | REVISION3 | ATTACHMENT 1 PAGE10F2 |
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Portable Instrument Response Check Sheet

| PROCEDURE RPP-12 |

REVISION 3

|

ATTACHMENT 1

PAGE10F2 |

Appendix P Page 69

Probe/Meter Information 3"/ 7 Source Information Acceplable Response Ranges

rrobe Mo YYo | < Range | (reomy. | rorder | (010
Probe SN b 2 Y4y Serial/lD # | T~ +20% +50%

Meter Model T Nuclide T 220 % / -50% \
Meter SN 172 b:{g/ SerialllD # SNS -00/ “20% | 102237 +50% | [ g9y

Cal Due Date ((-12+10 Nugclide Cé_- 137 20% | 4 5/58 | -50% éL

| Alpha Response Y Bele-Response Source Check Resulls
i Bkgd | Source Bkgd Source Sal | UnSal | Initial

Date | Time cpm cpm ncpm cpm cpm ncpm _ i Comments
W ] o0 |\ 35h VIV S| Z e .
Q1572] yem |\ T 2352 #5254 | p3den 28 VT 70
“ | s |\ [ 12wy (B3 Igyse | EZ e ~
G516 | 1537 |\ [ | re |38375 33997 72c | opsT -
g-zelt | 0G oo |\ [ [ 47 lasqos” |8ev88] v " b 7
Qwwe| prg |\ [ /o5 |3597% (P44 V. | ST
0.21-40| p6eo \ [ lry76 8500y |5d53¢| v he | Prs o
L1110 | 4548 \ / /30 (3524 |§83%2) Zc | By o
¢ 2240 | 0G 00 \ /572y |B333] 85806 | o |ERE "”
Qezs] foor \ ] NEL__|p525 | H1H)| re | %7}
Geg3ve] o€ 0 \ / IS78 | 85558 |tz v =Y VY v
Nbe2sw| s \ _/ /81| 2915 \Bgy | v TZc | 7557

210 |Obos \ / Y200 [NHD (3963 | &7 | Pre =
4-21.w|1495 \/ 1537 9620 [§4942] v pia ] Rse =
{77440 | oboy A 3T |FNEES lgsive | Lz o
T2vq0| 14 A /o | 56 (YN Re \pugT
(30 ons /Y w3540 [3v574 [~ ZI (7 o
L | /5 [\ [M> | 8549 |B3goy | v 2 | posr >
43w | plis [\ \L74 | 2584 (47305 | & | ne -
$-30-le] |5 3¢ \ 7z 00 SF 134 (g4 734 /, J;t Post 7
WA | ol \ 20055y GRS | teé
0-410 | 135 / \ 1283 |xse3z |s4379 | /7 s I
oS40 | 0bos / \ (293 #3523 5250 | L s 1
Jo-s-nojloss' / \ (216 (56917 54301 | 7~ FE s #

b JoS |/ \ [ 1au0 |5yv6/ 3020 VAR

oo 167 | ] \ 7197 (ss700 edsoz | / sy -
w70 {0405 | / \ | rz3y 4010 [e39sb | LS|4

o700 | 1ly3° |/ \lraze 94y (52792 | A | Rsr
s obg | V1o [dbxt [g50y] £ e

. "+ 50% or 1 cpm which ever is greater. Notify RSO if background is not within range. /
RSO Review: Pab> Date: __\O| 1| ©



Portable Instrument Response Check Sheet

Probe/Meler Informaltion B-—/ rd Source Informalion Acceplable Response Ranges
Probe Mode! L/ L{/O - < %Zirgee (Sn(i:l:;r(r:s Rs:ge* (cB:n%l)
Probe SN 16’2%"{ Serial/ID # \\/ +20% +50%
Meter Model 1% Nuclide " .20 % _50%
Meter SN 172 bt(g/ Serial/lD # $nS 00/ «20% | j02237 +50% | /g9y
Cal Due Date (- 1210 Nuclide CS - 137 220 % é §/s% ~50% 5;1
Alpha Response Y Bete-Response Source Check Results
Bkgd | Source Bkgd Source Sat | UnSat | Initial
Date | Time cpm cpm nepm cpm cpm ncpm Comments
Wi | 0 Wa3 94133 lgseup | 2 pe 1
ign | je3e |\ [ 18 | 7503 Cc VA Re |PeST 9
W e |\ / Wav e |<3NY /] & ne T
wew| 5% |\ [ 91 75 s o] Aor o
\ovs s |\ [ e 74sks |83 | 1 AR R
loagp] obzo |\ | U o %2320% S | — y/ R +
Jo-j4.0| [4zo \ / [3z¢ ¢Li1wo | ¥539e| v wb/!«'/ s -~
0\ g \ / Ay 65929 [en | S Y L 4
015 to | g o8 \ (143 Y9575 (%3132 v/ A 25 - i
W | 9D \ o\ | 45880 [99614 | £ e 4
widlo] [ \ ] /307 |3dzz% |g2922 | 7 Fost 4
W WY gles \ ]/ o\ [gerky [N | /1E -+
10:22w] \b 4o \ / 1443 19490 [93374 § ] Do AN| by 1
W] oktb \/ N | §5%L (S | 2% &
AT E R /\ (277 5‘33%"] 647 / 7{'7 Fist
bagw | obb5 [\ A gsongumb | mE F
fo-25m10) Uy 30 /A 1310 | ¥5672 jsuyez | ¥ A Fos .
k-0 | 0629 [\ N [ 5% B33 | yarra.
020 |1 45 / \ /22t w77 st | 7 A s F IS
0TH | IS M| NG g3 £S | [l +
12510 | 0718 1203 | gdoc, 52403 | v At G JARE L
il [0k / N N y R
p-vio )5S / \  lie 53150 lsrese| 7 T | At T
210 0f0s | | \ lrzve 31 v | = | g T
|-zl o% |/ \ 17108 | $492¢ Ig3e30 | pso/ | Bor A4~
11-340] 9boS | [ \ 232 |Gh%55 lasers | 2 \mE -
i3-to [1a2° / \ (1272|8812 |§¥s5ie v .~ JZ3% 3 .
J-Ye10_| ©boS \[ 1239 |4b3b 157 | 5 | fak) ot I
W4 b O w5 (g [\ ~ S VA
. "+ 30% or 1 cpm which ever is greater. Notify RSO if background is not wilhin range.
RSO Review: Ll Date: R h! 1O
| PROCEDURE RPP-12 [ REVISION3 | ATTACHMENT 1 PAGE10OF2 |
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Field Static QC Comparison
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Field Static QC Comparison Results

Static Count Results

Sample Gross
| D# Instrument | Serial | Detector Gross | Difference
(CE-FSS) Date M odel # Model Serial # | (cpm) % Comments
41-01-005 | 05/04/10 | Model 12 | 172705 | 44-10 | 277925 | 2895

gg&%lé 05/04/10 | Model 12 | 172718 | 44-10 | 277926 | 2087 | -32
41-02-008 | 05/03/10 | Model 12 | 172705 | 44-10 | 277925 | 3472

41'%26008 05/03/10 | Model 12 | 172718 | 44-10 | 277926 | 3416 1.6
41-03-005 | 05/18/10 | Model 12 | 172705 | 44-10 | 277925 | 2308

ggé%% 05/18/10 | Model 12 | 172718 | 44-10 277926 | 3164 -37.1 Note 1
42-01-003 [ 07/28/10 | Model 12 | 172705 | 44-10 | 277925 | 2278

ggg%lé 07/28/10 | Model 12 | 172718 | 44-10 | 277926 | 1998 | 123
42-01-027 [ 07/28/10 | Model 12 | 172705 | 44-10 | 277925 | 2643

322;%1(': 07/28/10 | Model 12 | 172718 | 44-10 | 277926 | 2411 8.8
42-02-024 | 07/28/10 | Model 12 | 172705 | 44-10 | 277925 | 2792

322;1%2(': 07/28/10 | Model 12 | 172718 | 44-10 277926 | 2841 -1.8
42-02-028 [ 07/28/10 | Model 12 | 172705 | 44-10 | 277925 | 2488

gzzé%% 07/28/10 | Model 12 | 172718 | 44-10 277926 | 2575 -35
42-03-013 [ 08/10/10 | Model 12 [ 172705 | 44-10 | 277925 | 2342

glzé%3é 08/10/10 | Model 12 | 172718 | 44-10 | 277926 | 2176 7.1
42-03-022 | 08/10/10 | Model 12 | 172705 | 44-10 | 277925 | 2750

gzzé%?’é 08/10/10 | Model 12 | 172718 | 44-10 | 277926 | 2639 4.0
42-04-005 | 08/11/10 | Model 12 | 172705 | 44-10 | 277925 | 2167

ggé%‘é 08/11/10 | Model 12 | 172718 | 44-10 | 277926 | 2252 | -3.9
42-04-029 [ 08/11/10 | Model 12 [ 172705 | 44-10 | 277925 | 2090

3225%4(': 08/11/10 | Model 12 | 172718 | 44-10 277926 | 1902 9.0
42-05-010 [ 08/11/10 | Model 12 | 172698 | 44-10 | 262444 | 2029

8112(')%5(': 08/11/10 | Model 12 | 172718 | 44-10 | 277926 | 2119 4.4
42-05-019 [ 08/11/10 | Model 12 | 172698 | 44-10 | 262444 | 2020

glzé%‘r’é 08/11/10 | Model 12 | 172718 | 44-10 | 277926 | 2087 -3.3
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Static Count Results

Sample Gross
| D# Instrument | Serial | Detector Gross | Difference
(CE-ESS) Date M odel # Model Serial # | (cpm) % Comments
42-06-020 | 08/16/10 | Model 12 | 172705 | 44-10 | 277925 | 3069

322(')%6(': 08/16/10 | Model 12 | 172718 | 44-10 277926 | 2996 2.4
42-06-024 | 08/16/10 | Model 12 | 172705 | 44-10 | 277925 | 2752

322;1%6(': 08/16/10 | Model 12 | 172718 | 44-10 | 277926 | 2755 0.1
42-07-003 | 08/24/10 | Model 12 | 172698 | 44-10 | 262444 | 2364

ggg& 08/24/10 | Model 12 | 172718 | 44-10 | 277926 | 2430 2.8
42-08-001 | 08/25/10 | Model 12 | 172705 | 44-10 | 277925 | 2702

ggioné 08/25/10 | Model 12 | 172718 | 44-10 277926 | 2642 2.2
43-01-009 [ 09/16/10 | Model 12 | 172698 | 44-10 | 262444 | 3559

gg’é%lé 09/16/10 | Model 12 | 172718 | 44-10 | 277926 | 3543 | 0.4
43-01-020 [ 09/16/10 | Model 12 | 172698 | 44-10 | 262444 | 2413

813(-)%1(-: 09/16/10 | Model 12 | 172718 | 44-10 | 277926 | 2566 6.3
43-02-006 | 09/21/10 | Model 12 | 172698 | 44-10 | 262444 | 3147

gg’éoné 09/21/10 | Model 12 | 172718 | 44-10 | 277926 | 2749 12.6
43-03-008 [ 11/02/10 | Model 12 | 172698 | 44-10 | 262444 | 3355

gg’é%% 11/02/10 | Model 16 | 74100 | 44-10 |RNO15203 | 3300 | 16
43-03-028 [ 11/02/10 | Model 12 | 172698 | 44-10 | 262444 | 2811

gg’é%% 11/02/10 | Model 16 | 74100 | 44-10 | RN015203 | 2800 0.4
43-04-009 | 11/01/10 | Model 12 | 172698 | 44-10 | 262444 | 2679

gg,éonl(-: 11/01/10 | Model 12 | 172718 | 44-10 | 277926 | 2600 2.9

Note 1: The % difference between the two measurements (-37.1%) for survey unit 41-03 appears to be a statistical outlier
compared with the rest of the QC comparison data. However, given that the background corrected values were less than the
minimum detectable count rates calculated for both instruments, and that the volumetric soil activity form the measurement
location indicated uranium 235 and cobalt 60 levels less than each of their corresponding minimum detectable activities
indicating that there was no significant presence of plant derived radioactive material in the soil, the difference may be
explained by a random background fluctuation.
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