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Safety and Ecology Corporation SEC PROCEDURE # SEC-S-406 Rev 2

2800 Sofway Road
Knoxville, TN 37831 Page Tof 1
Calibration Ceriificate 11/45/2012

Calibration Certificate for 2929, 8erial # 185291, Bar Code # ,Property # SEC-5734

frate: 1141512 Date Last Cal. Expires;  04/1913 Technician: Thomas Thompson
Location: 9988, Reason For Calibration:  Due for Calibration
EQUIPHERT USED DURING CALIBRATION
MODEL: 5002 SERIAL & 180580 CAL DUE: 01/26/13
MODEL: SERIAL # CAL DUE:
AS FOUKD DATA AS FOUND Instrument Condition:  SAT AS LEFT instrument Conditior: SAT ~
AS FOUND Mechanical Zere: O AS LEFY Mechanical Zero: O
fe ion Check AS FOUND . ASLEFY
Beta Channe! Window {4-50 mv): 4.2-509 mv 4-50 my
Alpha Channe! Threshold {178 mV): 180 my 175 my
Alpha Counts wiPulser @ 10,000 CPM: 10,000 CPM AF CPM % Error: 0.00%
Beta Counts w/Pulser @ 10,000 CPM: 10,000 Py AF CPM % Error: 0.00%

i AS FOUND data i Scaler Funciion Chack s within 10%, the echrician may place AF in AS LEFT section and proceed to High Vultage power supply section,

HIGH VOLTAGE POWER SUPPLY CALIBRATION AS FOUND AS LEFT
Vernier Setting: 428 AF
H¥ Sstpaints: 1050 Vv AF v
500 V Reading: 503 V AF ¥
1000 ¥ Reading: 1000 v AF ¥
1500 V Reading: 1498 ¥ AF v
Btax HV {15060 ¥ +1

DIGITAL SCALER  Ar 250: 254 % ERE: 0.40% AL 250: AF % ERR: 0.40%
AF 2500: 2508 % ERR: 0.36% AL 2500: AF % ERR: 0.36%
AF 25K: 2508 K % ERR: 0.32% AL Z5K: AF K % ERR: 0.32%
AF 250K 250.8 K % ERR: 0.32% AL 280K: AF K %ERR: 0.32%
¥ Is the As Found Data Within 20% of the Set Point?

Comments: Maried as a sef with:  Model:  43-10-1 Seriat #: PRI1B47ZI Bar Code #:

¥ Does Instrument Meet Final Acceptance Criteria? o Calibration Sticker Attached?

Performed by: //Z%' //f

Prieed Name: Thomas Thompson




2800 Solway Road, Knoxville, TN 37831

) ) . Pagetof 1
Calibration Certificate 141572012
Calibration Certificate for 43-10-1,8erial # PR184723, Bar Code # Properly # SEC-5735
Diate: 11812 Drate Last Cal. Expires: D4/18/13 Technician: Thomas Thompson
Location: 5949, Reason For Calibration:  Due for Calibration
§Q&£§?m€ﬂ'§' USED DURING CALIBRATION wobpeL: 2820 SERIAL #: 185291 CAL DUE:  11/15/13
NIST TRACEABLE SOURCES USED SOURCE ISOTOPE ACTIVITY 2 ASSAY DATE
Efficiercies from fast calibration 407102 Th230 40300 dpm 20,500 cpm 3/8/2011
Pu.239: 4798 % 407202 Te-8% 28360 dpm 17,700 cpm 3/8£2011
Te-88: 2342 % 4076-02 Se80 12100 dpm 8,490 cpm 31812014
Th-230: 55 %
35.6% 4079-02 Pu-239 28300 dpm 14,700 cpm 34812011
Sev-80: 4202 %

AS Fg}ugg DATA ASFOURD Instrument Condiior:  SAT g
Calibration Setpoints Threshold

v
H 1050 V. Vaornder: 429 Bata: 4 50 mV
Alpha: 175 my
‘ Aipha Beta AF Efficiencies
Back Back
ground: o CPM 42  CPM N ABXTLK [ground:
Pu-23%: 10733 CPM 170 CPM | 37 1.2% Pu-239:
Te93: 1 CPM 6008 CPM '2108% paxmik | To9%
Th-230: 14044 CPM BIA 81 0.0% Th-230:
$rY-80:  NA 4994  CPM | 40.93% | SrY-80:

Wl Is the As Found Data Within 20% of the efficiency from the last cal.?
Reproducibility: lsotope: 5?»99 i‘ 4841 5019

AS LEFT Instrument Condition: BAT

AS LEFT DATA after repalr, HY adjust, or Plateau

H:
Alpha
1 CPm
10873 CPM
o CPM
14267 CPM
NiA

1060 ¥

Vernier: 4,29
Rata Al Efficiencies
43 CPM _ ABXILK
210 cPm[31T1%  15%
6036  CPM [21.18%| B-AXTLK
MNIA 3840%  00%
4893 CPM ﬁ&a&%

“&F" iy the AL Efficiency flelds means to refer to the AF
Efficiencies in the AS FOUND DATA Section

4869 Average: 4808.7 | Are the individual counts within 10% of the average?

ﬁm#&?aw%d&ai@mﬁ&sms‘ﬁm %&%aﬁ%‘mimwﬁe@mmm&ﬂm&i&ﬁ%mi%%%x.&msﬁmmmwmmma;m%ﬁafmamam;o&fmm
Comments, Geoneby = Nal mabes ge 4 312" frow souse. A ol srobes aeg inoonieet wilh surface uniess stherwse specied,

PLATEAU DATA  Sourcet: Tes Source 2:  Th-230
High Yoltage Kesponse (CPA Responge (CPM}
B ch. Het EH,

Backaround (CPM}
Bch.

Ach.

NetAloB

NetBic A

Atatk: <10%  Xtalk: <1%

Ach

Ach, Beh NetEf,

NiA

A

B/A,

N/A

N/A

NA

2 Pi Efficiencies: [7250%’

Te-8%
{35 86% |

[6959% |

SrY-80
i 5713% |

Comments: #Marded as a set with:  Modef: 2929 Serial #:

! Does instrument Meet Final Acceptance Criteria?
Date instrument is Due For Next Calibration:

Performed by:_ ;/ = Reviewed -

185241

;ﬂf‘iﬁi‘m

Bar Code #:;

g
i
4

W) Calibration Sticker Attached?

4 o
Printed Namd: Thomas Thémpson

Date: ;f[/j j./;/iz



Perma-Fix Environmental Services

2800 Solway Rd.
Knoxville, TN 37931

Form HPM-2-1-1

Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2929 Technician: 3. Hubler
Instrument S/N: 185291 Date: 4/11/2013
Calibration Due: 11/15/2013 Detector Model: 43-10-1
Radiation Detected: Alpha Detector S/N: PR194723
Source Isotope: Th-230 Detector Type: Scintiliator
Source Serial #:] 99TH470-0270 Average BKG CPM: 8.47
Background (10 min) Source (1 min)
Data
Data Point CPM Point ross counts Net counts
1 3 1 1,902 1,902
2 6 2 1,944 1,944
3 5 3 1,935 1,935
4 4 1,968 1.968
5 5 1,977 1,977
6 T 6 1,952 1,952
7 7 1,961 1,961
8 8 1,988 1,988
9 9 1,999 1,999
10 10 1,923 1,923
Average Net Count: 1954
Standard Deviation: 3¢
20% of Net Count: 360.9
Average minus 2 X standard deviation: 1895
Average plus 2 X standard deviation: 2014
Average minus 20%: 1564
Average plus 26%: 2345
uFermu las
There: 11 = e 7
\&%{Q. r_) number of counts (20) Z (A’Ti B 36) 5
= average of counts -
_ StdDev = 1|-=
X, 1 = each count result 7 — 1
IComments
Prepared By Date
j&,« P e YW icrr
IReviewed By: Date:




Perma-Fix Environmental Services Form HPM-2-1-1
2800 Solway Rd.

Knoxville. TN 37931 Performance Check Values
Project Number: Mot Specific Project Name: Perma-Fix Beaver
Instrument Meodel: 2929 Technician: I. Hubler
Instrument S/N: 185291 Date: 4/11/2013
Calibration Due; 11/15/2013 Detector Model: 43-10-]
Radiation Detected: Beta Detector S/N: PR240349
Source Isotope: Te-99 Detector Type: Scintillator
Source Serial #:1  97TC470-2443 Average BKG CPM: 47
Background (10 min) Source {1 min)
Data
Data Point CPM Point {ross counts Net counts
1 461 1 2,108 2,061
2z 488 2 2,154 2,107
3 472 3 2,357 2,310
4 - 4 2,205 2,158
5 - 5 2,384 2337
6 6 2,345 2,298
7 7 2,231 2,184
8 8 2,337 2,290
9 9 2,378 2,331
16 10 2,268 2,221
Average Net Count: 2229
Standard Deviation: ’ 95
2% of Net Count: 445.9
&Ver’ége minus 2 X standard deviation: 2832
Average plus 2 X standard deviation: 2426
Average minus 20%: 1783
Average plus 20%: 2675
;E?ormuias
R - gy #
i&;;re. ﬁ number of counts (20} Z (Xi _ % }2
= gverage of counts ;
StdDev = /=L
X .| = each count result n—1
Comments
Prepared By: Date
; | Yrusrz
Reviewed By: Date:




INSTRUMENT SOURCE CHECK FORM

Project Number: % { Project Name: PADEP
CHECK SOURCES
METER MODEL 2425 CALIBRATION Due Date RADIONUCLIDE T30
SERIAL # 1§l 281 WAS/ 1S D QATH IO D270
DETECTOR MODEL Y2~i0-! CALIBRATION Due Date RADIONUCLIDE
SERIAL # PeiadrLs W/ is/e> i)
HIGH 10- BN

DATE/TIME BATT. VOLTAGE [FAST/SLOW BEGD. SOURCE CHECRK PASS/ TECH DATA REVIEW
OF CHECK | (SI) (SU) 1 RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Uraorey | WH | o A B 4 2209 [zes.¢ | ¥ Al
wawnl ne | s nA 3 liw3a (s3%.7 ] 9 AG~
Yagiey | NA 5 Aslh | @y %, P Al
W3 | WA 5 M % aqg |18 | P Al
SAzb | NA S Wi 5 liggr [ayes| P A
5/ | uA 5 NiA g4 l1asy lasne] P At
srns | vB 5 Vi 5 |zsdadaons | p Al
57573 | VR 5 VA 2 lmez w8 | P AG
— ) TS
g3 | sk b r i 2{43 wopl P %"
Sty | kA 5 ma i 19472 1mae.8 P 9"{6"
S/ui/0% | Mg < w4 Ml roq1 lpewee | P Al
wanfi3 | WA S A & Gas” ligqud | [ A~
Hrianl ad S N B Z (9 | 90,7 P :A}{r"'
Wxs | MA > vA ¢ 1w2% hgad | p Al—
g3 WA S A |y 1754 g3t p A~
s | M | S wh | o (gey Ligz,0| p A~
2703 | m A 5 NA Lo 1§56 | ix%5c0l P Pl
B/3/13| WA | S nvA L 2012 (20009 | P ;
G250 | ¥ S W ¥ é 155%  |igerq | P (o
1022373 | IVA | S N4 o 1925 (14240 | P Af—

A

AN
T_h?g? Check Source: AVG +/- 20 % Net Source Response Limits are: 1I3EY af s fo 234% o e,

Data Reviewed By:

"

Date Reviewed: f Q/’z 2. f?/f »’J ’5




iy

Fix'

svwirgnmecntal paevices

INSTRUMENT SOURCE CHECK FORM

Project Number:

I i

Project Name: PADEP

CHECK SOURCES
METER MODEL 725 CALIBRATION Due Date | RADIONUCLIDE Te-9%
SERIAL # Jos 5.5 TN D Te a4 -9 ¥Tey 102443
DETECTOR Sﬁ;{;i:i.g ?%ﬁ‘i;i?? ; 5 C&U?Zﬂ;ﬁ;j:f;e Date RAQiO:ﬁ;ﬁSUQE
HIGH 10- BN
DATE/TIME BATT. VOLTAGE {FAST/SLOW] BKGD. SOURCE CHECK PASS/ TECH DATA REVIEW
OF CHECK (S (SIUY RESPONSE | READING | GROSS NET FAIL INITIALS TECH INITALS
dryrs | VA 5 w466 12247 Jz200 | P A
e/ | p R 5 nA (430 1223 (2240 | P Al
w2 %y | yid S Il | 5o | 2156 |2205 | P Ak
u/z=n3 | Wi 5 B 1360 12147 [2gl P AG—
spus Iwp | 5 Iwh a5 [228€ | 2227] p | Al
San3 ot | S ImA |5 12038 |27 |p i
5/4/13 | N A > lwoa lusy {2206 ] 2020 [P e
sz vl | 5 InA |4r3 a9¢g (2226 ]p Al
st/ ng | S AW lues 225 [a [P | A
Sae3 | ) ) S IwA Juz3 | 223l 2igy | P A~
"R | B S5 w i Y35 | 2306 |2uB9] P ;A{r
7/22/3 | v A S _ImA |sg2 |rr35|2i71 | P Al
22?03 | p A S A 456 1299% |30l ]| P b%"
7/30/13 | WA vA 1395 | 2097 (2058 | P P
gri/3 \WA s lwA 1371 |29 lztez | § AC~
$/9/¢% | VA S _INA 1570 (2372 z6s5 | P Al
s1i2/73 | v A 5 NA Lusy 12184 | 2139 P -
$/03/3 |, A S WA 4%9 |2299|z250] P AG-
Grzsn 3\ WA s 1wvA lu3z1 |210a | 2065 | P o~
(o230 y A s wA 1771 lz3ci | z2s4] P Al
©8-437 Check Source: AVG +/- 26 % Net Source Response Limits are: 17932 romn to 2875
T~=1% f -

Oata Reviewed By é’ f%"’

Date Reviewed: _/O./2. /72




Safety and Ecology Corporation SEC PROCEDURE # SEC-1S-406 Rev 2

2800 Solway Road
Knoxvilie, TN 37931 Page 1 of 1
Calibration Certificate 12/2/2013

Calibration Certificate for 2929,5erial # 143878, Bar Code # ,Property # SEC-5329

Date: 10/24/113 Date Last Cal. Expires: 07/21/12 Technician: Cart Hall
Location: 9999, Reason For Calibration:  Due for Calibration

EQUIPMENT USED DURING CALIBRATION

MODEL: 500-2 SERIAL#: 132886 CAL DUE: 12/20/13
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA AS FOUND instrument Condition:  SAT AS LEFT Instrument Condition: SAT
AS FOUND Mechanical Zero: 0 AS LEFT Mechanical Zero: 0
Beta Channel Window (4-50 mV}: 4.0-50.7 mv
Alpha Channel Threshold {175 mV): 185 mV
Alpha Counts w/Pulser @ 10,000 CPM: 10,002 CpPM AF CPM % Error: 0.02%
Beta Counts wiPulser @ 10,000 CPM: 10,002 CPM AF CPM % Error: 0.02%

- Vernier settmg:ﬁ

HV Setpoints: 850 v AF V'
500 V Reading: 489 v AF ¥
1000 V Reading: 1003 ¥ AF v
1500 V Reading: 1524 V AF ¥
Max HV {1500 V +}:
DIGITAL SCALER  aF2s6: 250 % ERR: 0.00% AL 2500 AF % ERR: 0.00%
AF 2500: 2502 % ERR: 0.08% Al 2500: AF % ERR: 0.08%
AF 25K: 2502 K % ERR: 0.08% AL 258K AF K % ERR: 0.08%
AF 250K: 250.2 K % ERR: 0.08% AL 250K: AF K % ERR: 0.08%
# Is the As Found Data Within 20% of the Set Point?
Comments: mMarried as a set with:  Modal:  43-10-1 Serial #: PR147628 Bar Code #:
' Does Instrument Meet Final Accaptance Criteria? i Calibration Sticker Attached?

- Date Instrument is Due For Next Calibration: !
(%7 P
Performed by: {‘i ik Y Lo 2l Reviewed by: /’% Date:_[.24-f '3
|

Printed Name: Cari Hal



2800 Solway Road, Knoxviile, TN 37831

Page 1of 1
Calibration Certificate 12/2/2013
Calibration Certificate for 43-10-1,5erial # PR147628, Bar Code # ,Property # SEC-5330
Date: 10/24/13 Date Last Cal. Expires: 07/21/12 Technician: Cari Hall
Location: 8999, Reason For Calibration:  Due for Calibration
EQUIPMENT USED DURING CALIBRATION  mODEL: 2029 SERIAL #: 143878 CAL DUE: 10/24/14
NIST TRACEABLE SOURCES USED SOURCE ISOTOPE ACTWITY 2 ASSAY DATE
Efficiencies from last calibration 5744-08 Sr-80 18100 dpm 12,700 cpm 12/2712012
Pu-238: 9541 % 5746-06 Te-99 31900 dpm 20,000 cpm 12/27/2012
Te-99: 19.34 % 5747-06 Pu-239 25800 dpm 13,100 cpm 12/27/2012
Th-230: 33.76 % ;
5748-06 Th-230 34800 dpm 17,700 cpm 12/27/2012
Sry-90: 41.97 %
AS FOUND DATA AS FOUND Instrument Condition:  SAT AS LEFT Instrument Condition: SAT
HY: Calibration Setpoints Threshold . .
‘850 V  Vernier 3.50 Beta: 4.0-500 mVy AS LEFT DATA after repair, HV adjust, or Plateau
HV: 850 v Yernier: 3.50
Alpha: 175 m¥
Alpha Beta AF Efficiencies Alpha Beta AL Efficiencies
Back = Back
ground: 4] CPM 0 CPM A-B XTLK 7 ground: 8] CPM 49 CPM A-B XTLK
Pu-239: 0 CPM 0 CPM #Div/0! Pu-239: 9338 CPM 220 CPM 1.8%
Te-98: 0 CPM 4} CPM B-A XTLK Te-89: 8 CPM 6742 CPM B-AXTLK
Th-230: 0 CPM N/A #Div/0! Th-230: 11814 CPM BIA 0.1%
SrY-90: W/A 0 CPM SrY-80: WA 6853 CPM
rrrrrrrr “AF" in the Al. Efficiency fields means to refer to the AF
__ is the As Found Data Within 20% of the efficiency from the last cal.? Efficiencies in the AS FOUND DATA Section

Reproducibility: Isotope: Sr-80 7036 6616 6892 Average: 6848.0 | Are the individual counts within 10% of the average?

PLATEAU DATA  source1: Tco9 Source Z: Th-230 NetAtoB  NetBtoA
High Voitage Response (CPM) Response (CPM) Background (CPMy  Xtalki <10%  Xtalk: <1%
Ach. Bch. Net Eff, Ach. Bch, NetE# A ch. 8 ch.
NIA ' ' ' - NA
' ' : NA
NA
N/A
NiA
N/A

Tc-88 Th-230 Sry-90

2 Pi Efficiencies:

Comments: Married as a set with:  Model: 2020 Serial #: 143878 Bar Code #:

Replaced damaged mytlar.

Performed by: W Reviewed by: - !/%/7 Date: (0-29-1 P

i
Printed Name: Carl Hall




Perma-Fix Environmental Services

2800 Solway Rd.

Kroxville, TN 37931

Form HPM-2-1-1
Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
| Instrument Model: 2929 Technician: 1. Hubler
Instrument S/N: 143878 Date: 10/30/2013
Calibration Due: 10/24/2014 Detector Model: 43-10-1
Radiation Detected: Alpha Detector S/N: PR147628
Source Isotope: Th-230 Detector Type: Scintillator
Seurce Serial #:] 99TH470-0270 chrage BKG CPM: 8.93
Background (10 min) Source (1 min)
Data .
Data Point CPM Point {iross counts Net counts
i 11 i 1,980 1,979
2 4 p/ 1,936 1,935
3 i3 3 2,068 1,999
4 4 2,813 2,012
5 3 1,991 1,998
6 [ 2,025 2,824
7 7 1,945 1,944
8 8 2,061 2,068
9 - 9 2,037 2,036
18 10 2,023 2,022
Average Net Count: 2000
Standard Deviation: 39
20% of Net Count: 400.0
Average minus 2 X standard deviation: 1921
Average plus 2 X standard deviation: 2879
Average minus 20%: 1660
Average plus 20%: 2400
%Farma!aﬁ
g Ay a1
W;Ere. i number of counts (20) Z (xi _ :})2
= gverage of counts -
StdDev = \|-4=
X ;| =each count result n—1
iComments
{Prepared By: g Date
lo/8o /13
Reviewed By: Date:




Perma-Fix Environmental Services
2800 Solway Rd.
Knoxville, TN 37931

Form HPM-2-1-1

Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Meodel: 2929 Technician: 1. Hubler
Instrument S/N; 143878 Date: 10/30/2013
. Calibration Due: 10/24/2014 Detector Model: 43-10-1
Radiation Detected: Beta Detector S/N: PR147628
Source Isotope: Te-99 Detector Type: Scintillator
Seurce Serial #1{ 97TC470-2443 Average BKG CPM: 41
Background (10 min) Souree (1 min)
Data
Data Point CPM Point Gross counts Net counts
i 421 1 2,107 2,066
2 487 2 2,237 2,196
3 407 3 2,193 2,152
4 4 2,172 2,131
5 5 2,167 2,126
6 6 2,169 2,128
7 7 2,164 2,123
8 - 8 2,072 2,031
9 9 2,219 2,178
16 10 2,221 2,180
Average Net Count: 2131
liStandard Deviation: 51
20% of Net Count: 416.2
Average minus 2 X standard deviation: 2029
Average plus 2 X standard deviation: 2233
Average minus 20%: 1708
Average plus 20%: 2587
[h*‘ermuias
7 PR Y »
\&E;re. i number of counts (20} Z (Xi B ; ) 5
= gverage of counts , e
' StdDev = 1=
X | = each count result 1 —1
Comments
iPrepared By, Date
kel lo/30/13
Reviewed By: Date:




Fix

st poreees << SEE

INSTRUMENT SOURCE CHECK FORM

Project Number: i } Project Name: PADEP %
CHECK SOURCES
METER MODEL 1675 CALIBRATION Due Date RADIONUCLIDE Thodd O
SERIAL # Lkl tex S 2 ] QAagio 078
MODEL Yt CALIBRATION Due Date RADIONUCLIDE
PETECTOR SERIAL # PRIUFPLLS joradsieg is]
HIGH 10- MIN.

DATE/TIME | BATT. VOLTAGE [FAST/SLOW] BKGD. SQURCE CHECK PASS/ TECH DATA REVIEW
OF CHECK (S/U) (53 RESPONSE | READING GROSS NET FAIL INITIALS TECH INITALS
w3 | WOR | S ve | 7 s lgms]| P |-
o lwd | ¢ B |7 gy lissy.3] P | A
1o/t | NB S A t g5 | 1813.9 p lf(f“‘
iw/uss | B 5 A Y lgae [1€35. ¢ ¢ y‘%"
12 (eiey] nB 5 L 52y |1€23.u4 | P A

isuy | A28 1S wh |7 1865 | 1so4.3 | P A
weny|l we | S MA | ¢ £l fe55.q | P Al

Shsy | nA < AR g g7 | w5 ¢ A
Sl Lo S x A Y [asY j1as3¢ | P 574’?“

S B S A 3 igg>» liggz.1| P VZ;“ 'l
1/ hB s n# € |ilge3 |@orr]| P At

Ym Check Source: AVG +i- 201 % Net Source Response Limits are: i&: D e, prr to 2}{ o C?t? e

Dats Reviewed By

e

Date Reviewed: _ /7471 4




Fix' INSTRUMENT SOURCE CHECK FORM
Project Number: i ; Project Namae: PADEP
CHECK SOURCES
METER MODEL 2626 CALIBRATION Due Date RADIONUCLIDE Te~a9
SERIAL # 143575 o/l iD G T B 294
SETECTOR MODEL U2 =t =1 CALBRATION Due Date RADIONUCLIDE
SERIAL # PRIgZELE {oseM/iy o
HIGH 10~ MiN.

DATE/MIME !  BATT. | VOLTAGE {FAST/SLOW] BKGD. SOURCE CHECK PASS/ TECH DATA REVIEW
OF CHECK (S} (S/U) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Weers] o | 5 [ wh (a8 2044 (2096 | P | A

2fasec3] WA 5 MR 15T (e [hoys P /»4(?’

[2lon| k| S LA | 56w 1hidy oy | P | A

il ol | 2 A 1628 1 23] | o078 P H—

nave] Wi | S I nA 1ue | 2090 2044 | # /

Usree | MR L O InA [ S4u% | 7033|178 | P Ve

s | WA | S A 570 [2074 | 2011 | P H—

sy A L S lwh 615 | aer |l p

5/t A 5 MA 1o 123912187 d Al

5/usd | WA S INA | g4e {2144 l2089 | p A—

2| B | S Il 30w 12178 a2iug | p At

Bu=137=Check Source: AVG +/- 20 % Met Source Response Limits are: o0 e) 240 O

Temaey
Data Reviewed By W Date Reviewed: A ‘?f’? 5:!
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Perma-Fix Environmental Services Form HPM-2-1-1
2800 Solway Rd. ’

Knoxville, TN 37931 Performance Check Values
Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: Model 2221 Technician: J. Hubler
Instrument S/N: 262321 Date: 4/11/2013
Calibration Due: 7/9/2013 Detector Model: 44-10
Radiation Detected: Camma Detector S8/N: PR194981
Source Isotope: Cs-137 Detector Type: Scintillator
Source Serial #: 314 Average BKG CPM: 7184
Background (1 min) Source (1 min)
Data
Data Peint CPM Point Gross counts Net counts
1 7,258 i 30,441 23,287
2 6,931 2 36,393 23,209
3 7,131 3 36,607 23,423
4 7,198 4 30,608 23,424
5 7,265 5 36,266 23,082
6 7,230 6 30,794 23,610
7 7,236 7 30,575 23,391
8 7,229 8 30,748 23,564
9 7,228 9 30,668 23,484
10 7,148 10 36,206 23,022
Average Net Count: 23347
Standard Deviation: 198
20% of Net Counts 4669
Average minus 2 X standard deviation: 22951
Average plus 2 X standard deviation: 23742
Average minus 20%: 18677
Average plus 20%: 28016
lFormuEas
. . 3 : FT
\V%:t_r& n = number of cognts 20) Z (xf B ;:)2
- | = average of counts ~
] StdDev = | -=
X, | =each count result n—1
Commenis
Prepared By Date
P K /3
Reviewed By: Date:




INSTRUMENT SOURCE CHECK FORM

Project Number: } f Project Name: PADEP
CHECK SOURCES
METER MODEL py e CALIBRATION RADIONUCLIDE C5—~{3 7
SERIAL # 262 3U) DUE DATE: 1/4/15 D 3 J
DETECTOR MODEL -0 CALIBRATION RADIONUCLIDE
SERIAL # a4 a4¢l DUE DATE: 1/9/p3) D
HIGH 1~ MiN.

DATE/TIME BATT. VOLTAGE [FAST/SLOW, BRGD, SOURCE CHECK PASS S TECH DATA REVIEW
OF CHECK | (S (SA) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Wisin| S ) ¥ | lo6e3 3407523832 p Yol

YWiaseg S > I jo6o; |R6722 2621 | P Tl

Yrrsrz | S S p 3ges 2985 126 727 P Theid

Y/%ns | S S = 3701 28941 |5 s2K°] P Tt

/37151 s > = 134/% | 3qq05 | 26987 F Tk

5/13/t3| 5 s I 5069 | 31308 26239 | P JImly

[PV 1 ) 5 c 50%¥2 |3loge |z25as6 | [ Tt

5/,573, S - F 1634 (32736 263494 P I
s> S s F 15937 |31362 |z5¢€25 | P amd

£/57130 2 s F 15534 12347022636 P Tmi

6/67¢3 1 S s F Yg77 1198€9 (24990 | ¢ Sl

L/7/¢m1 5 S F /37 129004 123733 9 “¥nH

Eleris | 3 5 = o584 |%23%¢ 762791 ¥ Y

6/17,1 S r 13526 1%€75312%1771 I id

szl s S £ | P%2% 395 25731 b T
CAR/IZ | S S & 373f |2878% 25057 | P 4 W
(fe/13] S 5 F G732, |34Yg) (24744 ¢ TinY

1867 “?cgm to 25016 pe>

C5-137 Check Source: AVE +/- 20 % Net Sowse B W Limnits are:

Data Reviewed By, __/ é@f}

Date Reviewet: {f’; i /'?{} ’3{3




Safety and Ecgiegy comﬂf&ﬁaﬁ SEC PROCEDURE # SEC-15-403Rev 3
2800 Soiway Road, Kanoxville, TN 37931

. N . Pagetof 1
Calibration Certificate 8/10/2012
Calibration Certificate for 2221, 8erial # 172028, Bar Code # ,Property # SEC-5533
Date: 08/10/12 Date Last Cal. Expires: 07/18/12 Techniciar: Carl Hall
Location: 9989, Reason For Cahbratmn Due for Calibration
giJiPMENT USED DURING CALIBRATION
MODEL: 500-2 SERIAL #: 132886 CAL DUE: 01/26/13
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA  Geotropism: SAT AS FOUND Instrument Condition:  SAT AS LEFT Instrument Condition: SAT
HIGH VOLTAGE ASFOUNDHY ASLEFTHY " New Batteries? AF Mechanical Zero: 0
{+- 10% tolerance) 500 v: 502 v AF Y e : Al Mechanical Zero: 0
4000 V- 1003 v AF v AF THRESHOLD: 103mVv AF HV Reading: 1000V
1800 ¥: 1503 v AF v AL THRESHOLD: 100mV AL HV Reading: 1000V

7 - . < (3.00Y . B - 0.00%
0.00% AF 0.00% AF 250: 250 % ERR: 0.00% AL 250: AF % ERR: 0.00%

0.00% AF 0.00% . AF 2500: 2502 % ERR: 0.08% AL 2500: AF  %ERR: 0.08%
0.00% AF 0.00% AF 28K: 25.02 K % ERR: 0.08% AL 25K:  AF K% ERR: 0.08%

0.00% AF  000% | AF 250K: 2502 K % ERR: 0.08% AL 250K: AF K % ERR: 0.08%
0.00% AF 0.00%
0.00% AF 0.00%

' Is the As Found Data Within 20% of the Set Point?

10 000% | AF | 0.00%

25 000% | AF | 000% ;

40 ooow | AF 0.00% AF200: 200 9%ERR: 000% AL200: AF %ERR: 0.00%

100 000% | AF | 000% | AF2000: 2000 %ERR: 000% AL2000: AF %ERR: 0.00%
| | 2580 000% | AF = 000% AF20K: 20K %ERR: 000% ALZ20K: AF K%ERR: 0.00%
a0k | 400 000% | AF | 0.00%

AF 200K: 200 K %ERR: 0.00% AL 200 AF K% ERR: 0.00%
W Is the As Found Data Within 20% of the Set Point?

W/ s the As Found Data Within 20% of the Set Point?

Audio Response: SAT

x4 orxiScale: 250 250 250 Audio Divide: SAT
x1 or x10 Scale: 2500 2500 2500 Push Buttons: SAT
%10 or x100 Scale: 25 K 25 K 25K Lamp: SAT
x100 or x1000 Scale: 250 K 250 K 250 K Scaler/Digital: SAT
V. Are the Individual Counts Within 10% of the Average? W/ Fast/ Slow Response Function Properiy?
Comments: Married as a set with: Model: 44-10 Serial #: PR276591 Bar Code #:

" Does Instrument Meet Final Acceptance Criteria? . Calibration Sticker Attached?

Date instrument is Due For Next Calibration:

ot
/"‘:/M’f’?
- ] .
Performed by: W Reviewed by: " C//?/ Date: S f - /L

Printed Name: Carl Hall




Perma-Fix Envirormental Services

2800 Solway Rd.

Knoxville, TN 37931

Form HPM-2-1-1

Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: Model 2221 Techunician: i. Hubler
Instrument S/N: 172029 Date: 4/11/2013
Calibration Due: 8/10/2013 Detector Model: 44-10
Radiation Detected: Gamma Detector S/N: PR276591
Seurce Isotope: Cs-137 Detector Type: Scintillator
Source Serial #: 314 Average BKG CPM: 7728
Background (1 min) Source {1 min)
Data
Data Point CPM Point Gross counts Net counts
i 7,481 1 33,313 25,593
2 7,827 2 33,612 25,892
3 7,771 3 33,825 26,105
4 7,824 4 33,583 25863
5 7,964 5 33,397 25,677
6 7,599 6 33,829 26,109
7 7,831 7 33,457 25,737
8 7,499 8 33411 25,691
9 7,781 9 33,418 25,698
10 7,654 10 33,570 25,850
Average Net Count: 28821
Standard Deviation: 177
26% of Net Count: 5164.3
Average minus 2 X standard deviation: 25467
Average plus 2 X standard deviatien: 26176
Average minus 20%: 206587
Average plus 20%: 30986
%ormuias
Where: n = number of counts (20} 2. —
X = oeof ¢ (x; —x } -
average ot counts -
‘ StdDev = |2
X i | = each count result 7 —1
IComments
Prepared By Date
B “Ustiri s
IReviewed By: Date:




o INSTRUMENT SOURCE CHECK FORM

Project Number: ! i } Project Name: PADEP i
CHECK SCURCES
MODEL 232} CALIBRATION RADIONUCLIDE Co~/3 7

HETER SERIAL # a0 1Yy DUE DATE%ﬁ%(} in 2N

e MODEL U4 ~-10 CALIBRATION RADIONUCLIDE

DETECTOR p— 2 985 DUE DA ?éfﬂ“/f:; o

HIGH 1~ MIN.

DATE/TINE BATT. VOLTAGE [FASTISLOWI BRGD. SQURCE CHECK - PASS/ TECH DATA REVIEW
OFCHECK] (51 (S} | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Qs3] s - B llooy [31466 [2/425 | P i)

Urigrd3 | S 5 £ lless | 2431 (23226 ¢ Imil

YWiwen| 3 5 £__|%300 13ycit (26301 | P Tmalt

Yigi) S s 15422 |31765 |2634>]| ¢ “Tm H

Yiarsral 3 5 F 9784 |3fger 2213 P Il

Yzk/es| S S F 372y | 2705923335 | P Tt

Yoz S S F 2666 |26ysoli27sy| & Im B
S/ S S = Y53% |2720% 22720 P TmH
5733 S 5 = 13405 |25 743| 24,338 P T K
Sna3l g S = Y74412 79452123208 P it
lGredst® 5 b3 = RSt 26654 [Zjog% | P Fm¥

S/is/ial 9 S r 5or€ l2g g jars3c ] P T

5/t 5 > E |Sgouy 3165y |25%6 | P Tt}

&5/¢3 1 S s E UES? 12724 122559 P Tt

ey | S > F Yok 127355 1227661 P T

&/ S S F a0 2% (22755 P TmH
Grere> | S > r €602 28Heo|2 (KSR | P | TImH

&tz S S E 12625 | 34322 27448 P ImH
Crmsi3l 5 s £ lz/90 |3urvs (2,558 | P “TmH
&1/ 13 S S £ 2894 | 25245 (Z2ia0f | # i
\&/rop3] S s £ la379B2544|23/65| P T
1%/13] S S F_l4gq7zl 12277%(27%<%| | Tl

2/ /1% S S = Hoyo 1334873 1287224y P Jmnid

7/ts/13] S S = W3S | 234%% | Zvo9% | ¥ i

/0803 S 5 F §loo | 322451281431 P Sl

7122703 S 5 F 509¢ | 340531285672 P Tl

2253 S ) = 5276|2836 | 23088 P S H
2/26/03) 5 b = Yo |26956|222)¢ | § yndl

VT b E 7%0 14964 122337 § b

HsoB| S 5 r 7723 | 25788 | 220657 B JmH

33l S 5 F Yize | 26%39 22709] Yt

©s-137 Check Source: AVG +/- 20 % Net Soyrce Response Limits are: 2.0 657 pprn 1O 2BEHEL e prm
[ L

e

Data Rewviewed By: fg?ff b/} 2 & Date Reviewed: 7 .,,»j /i J/ K




INSTRUMENT SOURCE CHECK FORM

el P, <
Project Number: E } [ Project Mame: PADEP
CHECK SOURCES
METER MODEL 22 L {;AMBRA?%E% s RADIONUCLIDE Coe-137
SERIAL # | 7¢02.9 DUE DATE: 0 kL
i R
BETECTOR MODEL Y~ mazamr@w}ﬁﬁ RADIONUCLIDE
SERIAL # 2659y DUE DATE: D
HIGH 1+ MIN.
DATE/TIME | BATT. | VOLTAGE [FAST/SLOW] BKGD. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK | (S (81 | ResPoONSE| meaDiNg | GROSS NET FAIL INFTIALS TECH INITALS
s/l/i5] s S v lg772 |2772502/953] § ok
Bls/e3] = s B Y457 126555 22098 | D Jonr B
®/6/d] S s P |59er |2%911 |22%30] P ImH
Lo EF to 309g¢

Cs-137 Check Source: AVG +/- 20 % Net Squrce Response Limits are:
"} ;} ;o ﬁ%f’
& 7
Data Reviewed By: / fi”e AL S }’( i/&f%/
L 7

Date Reviewed:

g""’é“”i

ks




2800 Solway Road, Knoxville, T 37831
Calibration Certificate

gaf&ty aﬁd Ecnlogy Carpﬁfafi{}n SEC PFROCEDURE # SEC.S-403 Rev 3

Page 1 of 1
6/25/201%

Calibration Cerfificate for 2221, Serial # 262321, Bar Code # Property # SEC-6872

Oate Last Cal. Expires: 070813

Technician:

Reazson For Cglibration:

Thomas Thompson

Due for Calibration

Location: 998G

EQUIPMENT USED DURING CALIBRATION

MODEL: 500-2 SERIAL # 180380

SERIAL #: CAL DUE:

CAL DUE: 07/28/13

MODEL:

AS FOUND DATA  Geotropism: SAT AS FOUNRD Instrument Condition:  SAT

AS LEFT iInstrument Condition: SAT
AF Mechanical Zero: O

HIGH VOLTAGE ASFOUNDHY AS LEFTHV || Hew Batteries?
{+f- 10% tolerance E00 V2 4497 502 Threshold ratio: 100=10mV AL Mechanical Zero:
1600 V; g3V 1000 v AF THRESHOLD:  10mV AF HV Reading: 1038 V
1500 V- 1487 ¢ 1499 v AL THRESHOLD:  10mV AL HY Reading: 1050V
RATE METER DIGITAL SCALER
SCALE RATE CPM AS FOUND % EREOR AS LEFY % ERROR FEsp 250 % ERR: 0.00% A . 0.00%
x1or | 100 100 | 000% | AF | 000% | S 20 &% HERR-BOVA L250: AP % ERR: D007
x| g5g SEG oo T TAE 0no% | AF 2500: 2497  %ERR: 0.12% AL 2500: AF % ERR: 0.12%
; 400 400 0.00% AF 0.00% AF 25K: 24 97 K % ERR: 0.12% AL 25K:  AF K% ERR: 0.12%
Cxtor 1000 1000 0.00% AF AF 250K: 2487 K % ERR: 0.12% AL 250K: AF K % ERR: 0.12%
®10 ; - )
2500 200 1 000% | AF i/ is the As Found Data Within 20% of the Set Point?
: 4000 4006 0.00% AF
I xtlor o 10K i 0.00% AF t{}g sg AL&
X100 25K 25 0.00% AF S
40K AD 00% AE aF zop: 200 % ERR:  000% AL 200: AF % ERR: 0.00%
X100 or 100K 100 0.00% AF AF 2000 2000 SLERR:  0.00% AL 20000 AF % ERR  0.00%
[ X1000 | 250K 250 000% | AF AF20K: 20 K %ERR: 000% AL20K: AF K%ERR: 0.00%
400K 400 | D.00% AF ” i
P e S e AF 200K: 200 K % ERR:  000% AL 200K  AF K% ERR: 0.00%

iw#] Is the As Found Data Within 20% of the Set Point?

W Is the As Found Data Within 20% of the Set Point?

REPRODUCIBILITY
%1 or xt Scate: 250 250 250
x1 or 10 Scale: 2500 2500 2500
x10 or x100 Scale: 25K 25 K 25K
%180 or x1000 Scale: 250 K 250 K 250 K

W Are the Individual Counts Within 10% of the Average?

SAT
SAT
SAT
SAT
SAT

Audio Responss:
Audio Divide:
Push Butions:
Lamg:

Scaler/Digital:

o Fast/ Slow Response Function Properly?

Model: 44-10 Serial # PR1G4581

Married as a sef with:

Comments:

Performed by:

Bar Code #;

& Calibration Sticker Altached?

- ”4‘;} - // <
Reviewsd by: @M Date: ff/gé%?

7
Printed Namg’ Thomas Thompson



Safety and Ecology Corporation SECPROCEDURE# SEC-JS-415Rev 3
2800 Solway Road, Knoxville, TN 37531 Page 1 of 1
Calibration Certificate 6/28/2013

Cafibration Certificate for 44-10,Serial # PR194981, Bar Code # Property # SEC.7336

Date: 082513 Date Last Cal. Expires: 07/08/13 Technician: Thomas Thompson
Location: B§39, Reason For Calibration: Due for Calibration
EGUIPMENT USED DURING CALIBRATION
MODEL: 2221 SERIAL & 262321 CAL DUE: 08/25/14
MODEL: SERIAL # CAL DUE:
MIST TRACEABLE SOQURCES USED
SOURCE 1BOTOPE ACTITY 2 ASSAY DATE
94-0282 Cs-137 7.03 uCi 13072012
Efficiency from Last Calibration:.  0.70% HV From Last Calibration: 1050 vV  Calibration Threshold: 10 mV
AS FOUND DATA 1MENUTE COUNTS (CPWY AS LEFT DATA after repair of HV adjust
AS FOURD instrument Condition: SAT A% LEFT Instrument Condition: SAT
HY: 1050V HY: 1050 vy
Center: 1115837 Center: 111502
Background: 3814 Background: 4082
Probe Efficiency: Cs-137| 0.68% | Probe Efficiency: Cs-137,  0.69% |
“AF in the AL Efficiency fields means to refer to the AF

Effictencies in the AS FOUND DATA Section
W Is the As Found Efficiency Within 20% of the efficiency from the last cal?
Reproducibitity: isotope:Cs-137 111481 110348 112128  Average: 111318 W' Are the individual counts within 10% of the average?

i s oungd B
Jwuhes e § T

@ werap 1 of ing el calitahons god urdarmety & < T0%, the eohmos ey WS the ety D and procaed o Toaneosms Geomeny = Nal
s e wy coriact wilh surfice wdess oltherwss specdied

PLATEAU AND SET POINT DATA (CPM)

High Yoltage  Source Response By CENTER Background Efficiency
S :z : =
e | ' Su.437 5 w;
] i i e ———

S SPT—— A
; |
L. { b e
! ‘ '
_ L. D
Comments: married as a set with: Wodel: 2221 Seriat #; 262321 Bar Code #:

¥ Does insfrument Meet Final Acceptance Criteria? ¥ Calibration Sticker Attached?
P /";?7 Date Instrument is Due For Next é‘;“a%éi;raﬁq_q: P N
Performed by: " 0"~ il Reviewsd byl dgos i

Printed Nam&:  Thomas Thompson



Perma-Fix Environmental Services
2800 Solway Rd.
Knowville, TN 37931

Form HPM-2-1-1

Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: Model 2221 Technician: 1. Hubler
Instrument S/N: 262321 Date: 4/11/2013
Calibration Due: /2512014 Detector Model: 44-10
Radiation Detected: Gamma Detector S/N: PR194981
Seurce Isotope: Cs-137 Detector Type: Scintillator
Source Serial #: 314 Average BKG CPM: 7795
Background (1 min) Source (1 min)
Data
Data Point CPM Point {ross counts Net epunts
i 7,959 i 30,592 22,797
2 7,143 2 30,695 22,960
3 7,608 3 30,957 23,162
4 8.091 4 30,729 22.934
5 7,959 5 30,368 22,573
6 8,654 6 30,944 23,149
7 7,868 7 31,001 23,206
8 7,882 8 31,166 23371
9 7,817 9 30,827 23,0632
10 7,570 16 30,322 22,527
Average Net Count: 22965
Standard Deviation: 275
20% of Net Count: 4593
Average minus 2 X standard deviation: 22416
Average plus 2 X standard deviation: 23514
Average minus 20%: 18372
Average plus 20%: 27558
%Formuias
s e 2 ¥ 2
\R?;re. n = number of counts (20} Z (}Ci B i")z
- | = average of counts , -
StdDev = \|-=
X, | = each count resuit -1
Comments
Prepared By: Date
o L /13
Reviewed By Date:




=TT
RS <)

INSTRUMENT SOURCE CHECK FORM

Project Number: i { % Project Name: PADEP
. CHECK SCURCES
VETER MODEL A N | CALIBRATION }g’ RADIONUCLIDE C.e~137
SERIAL # 2.8 %21 DUE DATE: 1D Z s
DETECTOR MODEL g -2 cmsﬁmg%:{& 7 RADMONUCLIDE
SERIAL # 19 Hag] DUE DATE: D
HiGH 1~ BN

DATE/TIME BATT. VOLTAGE IFAST/SLO BRGD. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK | (S} (S1) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
77131 5 S = 53| 2041 | 260%4] P v

2/8/0% ) 2 = 590 |%0628124739] P Im i
v /61 > = 14348 |3p707|2€30 | P vt

is/e3 | s ) B 6435 |52554 2648 | P T 1

V843 S 5 = 6218 12ag7% |z306 (| P v i

2yi3| 9 S F__ 1566y | 3i848 267849 | ¢ S H

233 s S F 14393 |gogz0 |26227) f Trn

I VeI I) 5 F 13467 129259 25 782 ¢ o B

wl 2 s F__lusy4 |2es5935 26050 | P ImH

2//03) 5 s F Ys¢r | 3/a03|268491 | P o i

L2q/3) S S - 7703 | 3340 | 25751 P 4y th

/3003 5 S e 2730 {20082 26352 P YmH

7/37030 S 5 I 5370 |3o9u¢ (2557€] P T 1

P YAVAE ) 5 - Bloo (3leeg 1205881 ¢ Sy

Siss3l S s E Ye3y |30369 125735 P Ve

“left3] S 5 F 502 | 228511257249 P T

T S F 15782 |3isyze 2590 | P It

Fhefin] 5 b £ |fego |35574 1274341 P wmid

¥/27/;3 | % s F $511 | 35%595(26784 | P |Smy

FlAg/en]| S s F G2 |2YgLs| 25504 f ImH

43S b3 E 146y | 37435 | 2597 P T

Qs/>| S s E €922 | 33570 | 26648 | ¢ i
Qre/r3l S s £ qa29 |3y glo| 155%1 | D Jen H
Qs3] 5 S ¥ Towi |325(Y 25816 ! § T id

Aissa| S = E 3%7% 30010 26132 F T H

qr20/(3| S s F 863728321 lagsy | P OmH

/w3l s 3 = a7 | 325[0 15543 § T Y

e/ s S 5 = H019 | 30819 26502 ¢ T 1

19/8/1% S b = €821 | v6oo% 21157 | § I

Josrgresl 5 5 [ Ya2¥ (Besyy 25428 | D T H
10/57i3] S S F Yoz4 [20530 25696 ¢ Imt]

€5-137 Check Source: AVE +/- 20 % Hst Source Rasﬁon&e Limnits are:

]

S

¥
Data Reviewed By: ﬁ'{i‘?{/ 'g
L™

Date Reviewed: i Q wiS” }{3

27 a8 S




INSTRUMENT SOURCE CHECK FORM

Project Number: i i Project Name: PADEP
CHECK SOURCES
METER MODEL 2 2.1 CALIBRATION { RADIONUCLIDE Cs-/37
SERIAL # TEL™LI ouE oaTe:S 25 0 374
CETECTOR MODEL Yif— ez CALIBRATION > RADIONUCLIDE
SERIAL # fad Q& DUE DATE: “ o
HIGH - BN,

DATETIME BATT, VOLTAGE [FAST/SLOW BKGD. SQURCE CHECK - PASS/ TECH DATA REVIEW
OF CHECK |  (S/) (S/) | RESPONSE! READING | GROSS NET FALL INITIALS TECH INITALS
lo/16/13] & S F G&/< (35964 | 4giyg | P Intd
lo/tyr3| 5 s E Y50¢ | 31276126770] P Pl

lo/at/i3| S P A4€7? 139324 | 25857 P T H

lo/zdsis 5 5 F 735€ [335u3126157 1 P Y i

of30/13] S s F 10363 |3u205 29542 P T
W3l S S P 2708 | 33158 | 25450 P Yol
WS/03) 3 s £ {get{ | 2290|2621 | P T H
Wssli3) 5 2 F 4sg |2g59s | 2uooe]| P Sen

Wez/i3] S 5 E yHer |339/3]25us1| S Imi

l1/razse3] S S F g =3 |36224| 26431 | P Tty

l/eeye3 | S s = 5166 | 2/oc3 126851 F Imbd
/221035 s = 66¢Y (32501 45¥37 P T4

/A S S c Gedeof [2%67( (252571 ¢ Tenld

2 /rp3 S by £ U3¢» |31 1257381 P Ty

/R3]S 3 E 4432 |$87RC 195398 ¢ I

/27141 5 S = §3072 35y 25235 ¥ TmW

€372, omn to 2755 cpr

Cs-137 Check Source: AVG +/- 20 % Net Sourie Response Limits are:

Data Reviewed By: {C;? QI"?\U - :

Ll
Date Reviewed: EM 7-’ % \&‘




Safety and ECO!OQY Carporation SEC PROCEDURE # SEC-i5-403Rev 3
2800 Solway Road, Knoxville, TN 37931 Page 1 of 1
Calibration Certificate 10/14/2013

Calibration Certificate for 2221,Serial # 262318, Bar Code # ,Property # SEC-6971

Date: 10/14/13 Date Last Cal. Expires: 08/19/14 Technician:  Jeffrey Knight

Location: 9989, Reason For Calibration:  Due for Calibration
MODEL: 500-2 SERIAL #: 153622 CAL DUE: 12/20M13
MODEL:

SERIAL #:
AS FOUND DATA  Geotropism: SAT

CAL DUE:

AS FOUND instrument Condition: SAT

AL LEFT Instrument Condition: SAT

HIGH VOLTAGE AS FOUND HY  AS LEFT HV 7] New Batteries? AF Mechanical Zero: 0
{+/- 10% tolerance} 500 V: 510 v 507 vV "hrés atio: 100=10mV. AL Mechanical Zero: 0
1060 V: 1009 v 1000 v AF THRESHOLD: 98mv AF HV Reading: 925V

1500 V: 1803 v 1480 v AL THRESHOLD: 100 mV AL HY Reading: 1050 Vv

SCALE RATE CPM

AS LEFT % ERROR
: . AF250: 251 % ERR: 0.40% AL 2500 AF % ERR: 0.40%

x1or 100 100 AF 0.00%
xt 250 | 250 AF  000% . AF2500: 2505 % ERR: 0.20%  AL2500: AF % ERR: 0.20%
"""" 400 | 400 | Z ©0.00% ~ AF25K: 2504 K % ERR: 0.16% AL 25K: AF K% ERR: 0.16%
] 1e0e . 0.00% [ 0.00% - AF250K: 250.4 K % ERR: 0.16% AL 250K:  AF K % ERR: 0.16%
2500  0.00%

] Is the As Found Data Within 20% of the Set Point?

4000 0.00% |

X100 sk |25

AF 200: 200 % ERR:  0.00% AL 200: AF % ERR: 0.00%

AF 2000: 2000 % ERR: 0.00% AL 2000: AF % ERR: 000%

AF 20K: 20 ¥ % ERR: 0.00% AL 20K: AF K% ERR: 0.00%

AF 200K: 200 K %ERR: 0.00% AL 200K: AF K% ERR: 0.00%
¥ Is the As Found Data Within 20% of the Set Point?

0.00%
000%

e Audio Response: SAT
250

x;1 Vér'x‘{ Scaié: N ”2

Audio Divide: SAT
x1 or x10 Scale: 2500 2500 2500
Push Buttons: SAT
x10 or x100 Scale: 25 K 25 K 25 K
Lamp: SAT
x100 or x1000 Scale: 250 K 250 K 250 K

Scaler/Digital: SAT
/| Are the individual Counts Within 10% of the Average?

Fast/ Slow Response Function Properly?

Comments: Married as a set with: Model: 44-10 Serial #: PR240330 Bar Code #:

o Does Instrument Meet Final Acceptance Criteria? W Calibration Sticker Attached?
Date Instrument is Due For Next Calibration:  10/14/14

Performed by : jl Reviewed by:___ f} - / // Date: [o-1 “f”f 7

Printed Name:



Safety and Ecology Corporation SEC PROCEDURE # SEC-IS-415 Rev 3

2800 Solway Road, Knoxville, TN 37931 Page 10f 1
Calibration Certificate 10/14/2013

Calibration Certificate for 44-10,8erial # PR240330, Bar Code # ,Properly # SEC-6225

Date: 10/14/13 Date Last Cal. Expires: 02/12/14 Technician: Jeffrey Knight
Location: 9999, Reason For Calibration: Due for Calibration
EQUIPMENT USED DURING CALIBRATION

MODEL: 2221 SERIAL #: 262318 CAL DUE: 10/14/14
MODEL: SERIAL #: CAL DUE:
NIST TRACEABLE SOURCES USED
SOQURCE ISOTOPE ACTIVITY 2w ASSAY DATE
98C5250-0288 Cs-137 6.655 uCi 12/28/2012
Efficiency from Last Calibration: ~ 0.64% MV From Last Calibration: 1050 v  Calibration Threshold:  10mV
AS FOUND DATA 1 MINUTE COUNTS (CPM}  AS LEFT DATA after repair of HV adjust
AS FOUND instrument Condition: SAT AS LEFT Instrument Condition: SAT
HV: 1050 V HY: AF y
Center: 101857 Center:
Background: 4207 Background:

Probe Efficiency: Cs-137

Probe Efficiency:  Cs-13

"&F" in the AL Efficiency fields means to refer to the AF
Efficiencies in the AS FOUND DATA Section

i is the As Found Efficiency Within 20% of the sfficiency from the last cal.?
Isotope:Cs-137 100706 100820 100330  Average: 100619 | Are the individual counts within 10% of the average?

i

Reproducibility:

PLATEAU AND SET POINT DATA (CPM)
High Voltage Source Response ’ Background HY CENTER Background Efficiency
N/A ; Y

Model: 2221 Seriagl #: 262318

Comments: Married as a set with: Bar Code #:

Calibrated for new customer.

»* Calibration Sticker Attached?

' Doss Instrument Mest Final Acceptance Criteria?

pate: /Y~ /17/3

Performed by:

Printed Name:



Perma-Fix Bnvironmental Services

2800 Solway Rd.
Knoxville, TN 3793]

Form HPM-2-1-1

Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: Model 2221 Technician: 3. Hubler
Instrument S/ 262318 Date: 10/15/2013
Calibration Due: 10/14/2014 Detector Model: 44-1G
Radiation Detected: Gamma Detector S/M: PR240330
Soeurce Isotope: Cs-137 Detector Type: Scintillator
Source Serial #: 314 Average BKG CPM: 8212
Background (1 min) Source (1 min)
Data
Diata Point CPM Point {ross counts MNet counts
1 8,271 i 31,920 23,709
2 7,972 2 31,699 23,488
3 8,136 3 31,924 23,713
4 8,391 4 31,713 23,502
5 8,279 5 32,089 23,878
6 8,258 6 31,817 23,606
7 8.350 7 31,840 23,629
8 8,156 8 31,526 23,315
9 8,249 9 31,504 23,293
16 7,953 10 31,660 23,449
Average Net Count: 23558
Standard Deviation: 184
20% of Net Count: 4711.5
Average minus 2 X standard deviation: 23189
Average plus 2 X standard deviation: 23926
Average minus 20%: 18846
Average plus 26%: 28269
%Fgrmu}as
. — o { I
V\.f;‘:_re. n = number f}i counts {20} Z (_Xi B %)2
= gverage of counts e
StdDev = |42
X .| =each count result 1 —1
Comments
Prepared By; Date
s 10/r573
Reviewed By: Date:




L TuEE INSTRUMENT SOURCE CHECK FORM
PR ——— .
Project Number: % { } Project Name: PADEP {
CHECK SOURCES
ETER MODEL 27221 CALIBRATION RADIONUCLIDE Cg ~/37
‘ SERIAL # LE23/¢ ouE park? /4 D eV
» MODEL Y1 O CALIBRATION RADIONUCLIDE
PETECTOR SERIAL # PR 246330 oue pate” /44| o
HIGH 1~ BN,
DATEFTIME | BATT. | VOLTAGE lFasTisLow] BKGD. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK|  (S10) (SU) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
oltsrn] 3 S = 1=222]23568 | qusuc| ¢ e 1
lo/2ve3] S 5 = ¥¥65 | 22555123784 ¢ TmH
iof3o/1n] S S e 9584 | 31617 | 22033 § om#
Wzl s S = 5349 | 29196 23847 ¢ T B
6l O S E 157243 |230%25|25050] f T
s S S e “47%712732%| 22536 | ¢ T4
(g EYE to _ 28269

Date Raviewed: 7“7’ % - j gj/

Cs-137 Check Source: AVG +- 29,%%@“38 Limits are:
T
Dats Reviewed By A(g’g/{f M’J
L/ k)




2800 Solway Road, Knoxville, TN 37931

. Pageiof 1
Calibration Certificate 6/28/2014
Calibration Certificate for 2221,Serial # 1781086, Bar Code # ,Property # SEC-5541
Date: 06/28/14 Date Last Cal. Expires: 02/03/15 Technician: Jeffrey Knight
Location: 908999, Reason For Calibration:  Other (See Commaents)
“ EQUIPMENT USED DURING CALIBRATION -
MODEL: 500-2 SERIAL #: 153622 CAL DUE: 12/13/14
MODEL.: SERIAL #: CAL DUE:
AS FOUND DATA  Geotropism: S3AT AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SA:[ ﬁﬁﬁﬁﬁ

HIGH VOLTAGE AS FOUNDHY AS LEFTHY W New Batteries? AF Mechanical Zero: 0

{+/- 10% tolerance) 500 V: 510 v 507 v i , V| AL Mechanical Zero: 0
1000 V: 1006 v 1000 v AF THRESHOLD: 89mV  AF HV Reading: 1100V
1500 V- 1507 v 1486 v AL THRESHOLD: 100mv AL HV Reading: 11850 v

SCALE RATECPM ASFOUND %E

AF 250: 251 % ERR: 0.40% AL 250: AF % ERR: 0.40%

x4 or 100 100 0.00% 0.00%
cooxt 250 250 0.00% 0.00% | AF2500: 2502 % ERR: 0.08% AL 2500: AF % ERR: 0.08%
; 400 400 0.00% 0.00% AF 25K: 25.01 K % ERR: 0.04% AL 25K: AF K % ERR: 0.04%
xf;g | 1000 1000  0.00% 0.00% | AF250K: 250.1 K % ERR: 0.04%  AL250K: AF K % ERR: 0.04%
x £ LY —
i:gg izg ‘ 2‘2: ;j’ g’g ;’ 7 Is the As Found Data Within 20% of the Set Point?
A i+ B o
- x10 or 10K 10 0.00% 0.00%
x100 25K 25 0.00% 0.00% e
K 40 0.00% 0.00% AF 200: 200 % ERR: 0.00% AL200: AF % ERR: 0.00%
40
x100 or 100K 100 0.00% 0.00% AF 2000: 2000 % ERR: 0.00% AL2000: AF %ERR: 0.00%
| x1009 ]
| X 250€ i;’z z'ggzj’ {’-:"Zj’ AE20K: 20 K %ERR: 0.00% AL20K: AF K% ERR: 0.00%
' 400K Lo 0.00% |
: > i AF200K: 200 K %ERR: 0.00% AL200K: AF K%ERR: 0.00%
[} Is the As Found Data Within 20% of the Set Point? i Is the As Found Data Within 20% of the Set Point?

Audio Response: SAT
Audio Divide: SAT

x1 or x10 Scale: 2500 2500 2500
Push Buttons: SAT
x16 or x100 Scale: 25 K 25 K 25 K
Lamp: SAT
x100 or x1600 Scale: 250 K 250 K 250 K .
Scaler/Digital: SAT
W] Are the Individual Counts Within 10% of the Average? W/ Fast/ Slow Response Function Properly?
Comments: Married as a set with: Model: 44-10 Serial #: PR276591 Bar Code #:

Calibrated for new customer. Cleaned Circuit Boards.

W Does Instrument Meet Final Acceptance Criteria? /] Calibration Sticker Attached?

Date Instrument is Due For Next Calibration:

Printed Nam

Performed by ? .{; ] Reviewead bg Date: 5/%”/?6;
@ //fﬁf@%é ' 7



Safety and Ecology Corporation SEC PROCEDURE # SEC-IS-415 Rev3
2800 Solway Road, Knoxville, TN 37931 page 1 of 1
Calibration Certificate 6/28/2014

Calibration Certificate for 44-10,8erial # PR2765%1, Bar Code # ,Property # SEC-6853

Date: 08/28/14 Date Last Cal. Expires: 08/10/13 Technician: Jeffrey Knight
Location: 999999, Reason For Calibration: Other (See Comments)
- EQUIPMENT USED DURING CALIBRATION o 7
MODEL: 2221 SERIAL #: 178106 CAL DUE: 08/28/15
MODEL: SERIAL #: CAL DUE:
NIST TRACEABLE SOURCES USED
SOURCE ISOTOPE ACTIVITY 2 ASSAY DATE
99C35250-0288 Cs-137 6.655 uCi 12/26/2012
Efficiency from Last Calibration: 0.65 % HV From Last Calibration: 1000 v Calibration Threshold:  10mV
AS FOUND DATA 1 MINUTE COUNTS (CPM) AS LEFT DATA after repair of HV adjust
AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT
HV: 1000 V HV: AFvy
Center: 90328 Center:
Background: 3549 Background:
Probe Efficiency: Cs-13 Probe Efficiency: Cs-13

l “AF" in the AL Efficiency fields means to refer to the AF
Efficiencies in the AS FOUND DAYA Section

/| Is the As Found Efficiency Within 20% of the efficiency from the last cal.?
Reproducibility: Isotope:Cs-137 95171 96176 95916  Average: 95754 | Are the individual counts within 10% of the average?

PLATEAU AND SET POINT DATA (CPM)

High sttagg Source Rasgeﬂse Background HY CENTER Background Efficiency
1050 9152 | | d762 1150 V 95416 3828 ' Cs-137
1100 a3759 3814
1150 ! 5287 388z
1200 96669 ) 3972
Comments: Married as a set with: Model: 2221 Serial #: 178106 Bar Code #:

Calibrated for new customer. New plateau to verify HV setting.

-

¥ Does instrument Meet Final Acceptance Criteria? #) Calibration Sticker Attached?

te instrument is Due For Next Calibration;

Reviewed by: @( »-_.-4‘%?7 Date: &/ /7 vi

Performed b

/)
L Fi
Printed Name;, efirey Véhé




Perma-Fix Environmental Services
2800 Solway Rd.

Form HPM-2-1-1

Knoxville, TN 37931 Performance Check Values
Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: Model 2221 Technician: J. Hubler
Instrument S/N: 178106 Date: /872014
Calibration Due: 6/28/2015 Detector Model: 44-10
Radiation Detected: Gamma Detector S/N: PR276591
Source Isotope: (Cs-137 Detector Type: Scintillator
Source Serial #: 314 Average BKG CPM: 7848
Background (1 min) Source (1 min)
Data
Data Point CPM Point (:ross counts Net counts
1 7,821 i 29,870 22,023
2 7,928 2 39,181 22,334
3 7,923 3 29,744 21,897
4 7,870 4 29,860 22,013
5 7,735 ] 29,776 21,929
6 8,011 6 29,351 21,504
7 7,898 7 29,397 21,350
8 7,754 8 29,960 22,113
9 7,729 9 29,924 22,677
10 7,814 10 30,034 22,187
Average Net Count: 21962
Standard Deviation: 262
20% of Net Count: 4392.4
Average minus 2 X standard deviation: 21439
Average plus 2 X standard deviation: 22486
Average minus 20%: 17570
Average plus 20%: 26355
ﬁFermnlas
7 R . ; »
\%;r& n = number of counts (20} Z (xj - 5‘:)2
= gverage of counts -
StdDev = \|-=
X . | = each count result 1 — 1
Comments
Prepared By: Date
2/ e 7By
Refiewed By: Diate:




R 0

INSTRUMENT SOURCE CHECK FORM

Project Number: ¥ j ! Project Name: PADEP E
CHECK SOURCES
METER MODEL 2221 CALIBRAT og’ — RADIONUCLIDE Cog~in7p
SERIAL # |7gi086 DUE DATE: D 374
DETECTOR MODEL Hd~10 CALIBRAT ;Oﬁ;_{fb, RADIONUCLIDE
SERIAL # fR27654] DUE DATE? D
HIGH 1~ MIN.
DATETIME| BATT. | VOLTAGE [FAST/SLOW| BKGD. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK | (S1U) (S1) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
wEdl S S F 5164 | 26262 7/094 P N
. o
{2570 to 263595

Cs-137 Check Source: AVG +/- 20/ Net S r-[e Response Limits are:
- ¢ 4 i .
Data Reviewed By /;{é
7

ﬁ \\ Date Reviewed: 7 ”f! 8 i’f 39/



2800 Solway Road
Knoxviifle, TN 37931 Pageiof 1
Calibration Certificate 4/8/2013

Calibration Certificate for 2360,5erial # 227415, Bar Code # ,Property # SEC-6724

Date: 04/08/13 Date Last Cal. Expires: 10/08/12 Technician: Thomas Thompson
Location: 9999, Reason For Calibration:  Due for Calibration
EQUIPMENT USED DURING CALIBRATION
MODEL: 500-2 SERIAL # 180580 CAL DUE: 07/28/13
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA Geotropism: SAT AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT
W] New Batteries? Battery Check: SAT AS FOUND Mechanical Zero: 0 AS LEFT Mechanical Zero: 0
HIGH VOLTAGE AS FOUND HY AS LEFT HY
T —————— T———— WINDOW SETTINGS AS FOUND AS LEFT
{+/- 10% tolerance) 500 V: 503 ¥ AF v
BT (4 mV +/- 4 mV): 31 mv 4 mvy
10060 V! 1000 v AF v
.. . 40.
1500 V: 1499 v AF v BW (40 mV +/- 4 mV): 0.7 mv 40 mv
AF HV Setting: 874V AL HV Sefting: 540 v AT {120 mV +/- 10 mV}: 120 mv AF mv

SCALE RATECPM ASFOUND %ERROR ASLEFT %ERROR  ap250: 250 %ERR: 0.00%  AL250: AF % ERR: 0.00%
x4 or 100 100 0.00% AF 0.00%
A : 2 9 : 0.209 : g 2 0,209
x4 250 550 0.00% AF 0.00% F 2800: 2495 % ERR: 0.20% AL 2500: AF % ERR: 0.20%
400 400 0.00% AF 0.00% AF 28K: 2495 K % ERR: 0.20% AL 28K: AF K % ERR: 0.20%
x1 or 10060 1000 0.00% AF 0.00% AF 250K: 2485 K %ERR: 0.20% AL 250K: AF K %ERR: 0.20%
;. x10 2500 2500 0.00% AF | 000% V] Is the As Found Data Within 20% of the Set Point?
4000 4000 0.00% AF 0.00% : o
- x10or 10K 10 0.00% AF 0.00%
x100 25K 25 0.00% AF 0.00% x.1 or x1 Scale: 250 250 250
40K 40 0.00% AF 0.00% x1 or x10 Scale: 2500 2500 2500
x100 or 100K 100 0.00% AF 0.00%
%1000 250K 250 0.00% AF 0.60% x10 or x100 Scale: 25 K 25 K 25K
% 400K 400 0.00% AF 0.00% X100 or x1000 Scale; 250 K 250 K 250 K
V] Are the Individual Counts Within 10% of the Average?
! Is the As Found Data Within 20% of the Set Point? Audio Response:  SAT
QOverioad Light: SAT
Low Battery {2.2V): SAT
Comments: wmarried as a set with:  Model:  43-89 Serial #: PR240349 Bar Code #:
Repaired bent handle.
] Does Instrument Meet Final Acceptance Criteria? /| Calibration Sticker Attached?
/ Date Instrument is Due For Next Calibration: g_w“_ o
Performed by: /% Reviewed by: W Date: M&// }
EA e

Printed Name: Thomas Thompson



Safety and Ecology Corporation SECPROCEDURE# SECS-420Rev3
2800 Solway Road, Knoxville, TN 37931

Calibration Certificate

Page 1of 1
4/8/2013

Calibration Certificate for 43-89,8erial # PR240G349, Bar Code # ,Properfy # SEC-6140

Date: 04/08/13 Date Last Cal. Expires: 11/08/13 Technician: Thomas Thompson

Location: 9999, Reason For Calibration:  Due and Repair
EQUIPMENT USED DURING CALIBRATION  MODEL: 2360 SERIAL #: 227415 CAL DUE 04/08/14
NIST TRACEABLE SOURCES USED SOURCE ISOTOPE ACTIVITY 2 ASSAY DATE
Efficiencies from last calibration | 4071.02 Th-230 40300 dpm 20,500 cpm 3/8/2011
Pu: 2003 % 4072-02 Te-09 28300 dpm 17,700 cpm 37812014
T 1221 % 4076-02 Sr-80 12100 dpm 8,480 cpm 3/8/2011
Th: 1654 % 4079-02 Pu-239 28300 dpm 14,700 cpm 3/8/2011
SrY: 2403 %
AS FOUND Instrument Condition:  UNSAT AS LEFT instrument Condition: SAT
AS FOUND DATA Calibration Setpoints AS LEFT DATA after repair, HV adjust or Plateau
HV: 540 v
Threshold Beta: 4 - 40 mY Alpha: 120 mV HV: 540 v
Back Alpha Beta AP Efficlonces 1k |Back  Aloha Beta AL Efficiencies
ground: 4] CPM 0 CPM g am m‘ ground: 1 CPM 264 CPM A-B XTLK
Pu-239: 0 CPM 0 CPM "l Pu-239: 5241 CPM 774 CPM | | 973%
Te-99: 0 cPm o CPM Te-99: 2 CPM 3552  CPM
Th-230: o cPM N/A Th-230: 6382 CPM N/A
SrY-s0:  nN/A 0 cPM & SrY-80:  N/A 3448  CPM
[ Is the As Found Data within 20% of the efficiency from “AF" in the AL Efficiency fields means to refer to the AF
the last cal.? Efficiencies in the AS FOUND DATA Section
Reproducibility . isotope: ;:§~r~§(}: 3684 3588 3502  Average: 3598.0 b Are the individual counts within 10% of the average?

PLATEAU DATA Source 1t T¢-89 Source 2: Th-230
Response {CPM) Response {CPM) Background {CPM) Net Ato B

High Voltage Ach. Bch, NetEf. Ach., Bch. NetEff Ach. B ch. Kalk: <10%

N/A N/A

N/A

N/A

N/A

i NIA

| L NIA

Pyu-239 Tc-88

2 Pi Efficiencies:

Comments: Married as a set with:
Replaced mylar.

Model: 2360

/1 Does Instrument Meet Final Acceptance Criteria?

Date instrument is Due For Next Calibration:

Reviewed by: W

//%2
,/
Performed by:

%/ /%m‘a;y”{hgmg}scm

Printed Namey,

Serial #: 227415

Bar Code #:

¥ Calibration Sticker Attached?

Date: M/ /] }




Perma-Fix Environmental Services
2800 Solway Rd.
Krnoxville, TH 37931

Form HPM-2-1-1

Performance Check Values

Project Namber: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 Technician: 3. Hubler
Instrument S/N: 227415 Date: 4/11/2013
Calibration Due: 4/8/2014 Detector Model: 43-89
Radiation Detected: Beta Detector 8/N: PR240349
Source Isotope: Te-99 Detector Type: Scintillator
Source Serial #:]  97TC470-2443 Average BKG CPM: 326
Background (1 min) Source (1 min)
Data
Data Point CPM Point Gross counts Net counts
1 319 1 1,507 1,181
2 309 2 1,478 1,152
3 320 3 1,533 1,207
4 335 4 1,524 1,198
5 312 5 1,568 1,179
6 334 6 1,558 1,229
7 339 7 1,604 1,278
8 328 8 1,533 1,207
9 330 9 1,546 1,226
10 335 10 1,560 1,234
Avérage MNet Count: 1208
Standard Deviation: 35
20% of Net Count: 241.7
Average minus 2 X standard deviation: 1139
Average plus 2 X standard deviation: 1278
Average minus 20%: 967
Average plus 20%: 1450
nFormulas
= . : | n
\‘J;;Cirﬁ. zj number of counts (20) JZ (XE . :;:}2
= gverage of counts ; -
StdDev = || 4=
X ;| = each count result 71— 1
IComments
Pn:;;aar'gd By: Date
liIReviewed By: Date:




Perma-Fix Environmental Services Form HPM-2-1-1
2800 Solway Rd.

Knoxville, TN 37931 Performance Check Values
Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 Technician: J. Hubler
Instrument S/N: 227415 Date: 4/11/2013
Calibration Due: 4/8/2014 Detector Model: 43-89
» Radiation Detected: Alpha Detector S/N: PR240349
Source Isotope: Th-230 Detector Type: Scintillator
Source Serial #:] 99TH470-0270 Average BKG CPM; Z
Background (1 min) Source {1 min)
Data
Data Point CPM Point Gross counis Net counts
1 1 i 995 993
2 4 2 978 976
3 1 3 934 932
4 3 4 994 992
5 3 5 954 952
6 2 6 999 997
7 2 7 926 524
8 3 8 987 985
9 1 9 996 994
10 2 16 968 966
Average Net Count: 971
Standard Deviation: 27
20% of Net Count: 194.2
Average minus 2 X standard deviation: 917
Average plus 2 X standard deviation: 1028
Average minus 20%: 777
Average plus 20%: 1165
{k‘urmulas
Where: n = number of counts (20) 2 ~. 2
X | =av f count (xf - x)
average o nits
) StdDev = \|-=
X i | =each count result 1 — 1
iComments
{Prepared By: Date

{Reviewed By: Date:




 Fix INSTRUMENT SOURCE CHECK FORM

Project Number: ! ! ] Project Name: PADEP {
CHECK SOURCES
METER MODEL 2340 ~ CALIBRATION Due Date RADIONUCLIDE T L3O

SERIAL # 221415 Y/ s/ 14 D GaTHUYT002 e
DETECTOR MODEL Yy -5 CALIBRATION Due Date RADIONUCLIDE

SERIAL # P&aupayy YAg/iy D

HIGH | B MM

DATE/TIME BATT. VOLTAGE [FASTISLOW BEGD. SOQURCE CHECK PASSY TECH DATA REVIEW
OF CHECK (S/U} [0 RESPONSE{ READING | GROSS NET FAIL INITIALS TECH INITALS
Wispz | S S w A L7278 ls231l P |y
Yjeazl > s AR O ly63 %63 | ¢ | Tnd
d/3) 2 S M L o 861 el P | Thtd
504431 s 5 A I g34 | 833 £ OmH
5ix/ty] 5 > N9 ) S g22- | 2% g JmH
SA3/3| S S ¥5) ! qol q00 P 1ymH
544431 S S AR O 1445 1895 | P |7
SAs/1%| S 5 nA O 1893 %93 P |ymt
Shefz | S S wH 0 l%c5 @05 | P |34
6543 | 5 |S s o | ga( |gal P | Jwt
cle/es |9 b L [ 1855 | g54 P omt
&2/(3] S S /A 9 856 | ¥5¢ C__{Omh
(Vi 7163 ) S _Iwhk 0 | &k | %4c P 1-mll
6/a/13 |1 S S NA O 1g47 | 847 P 1 JmH
§/1s/13 | S S VA 6 [BZ3 | 523 | P ITmi
6/17i3] S S i # o jall | g P loms
Glrgriz | S > | NA L | gas |44 P |l
asz| S Y 6 |a3¢ 93¢ P "
6/20/n | S S N B O lggq | 869 P Tw it
syl S 5 VA o 27 | ¥27 P T, 1
s3] S S yhH | o g50 | %30 | P |[Ymlt
ampzl s s w A ] a06 | q06 P {omH |

T::;? Check Source: AVG +/- 20 % Net SourceRes Limits are: 777 - !j}m fo 1165 cpmm
- Z M WA ;
Data Reviewsd By: ljéf/é{ - | Date Reviewed: b f I~ 3

=



e

S ¥‘§::3» INSTRUMENT SOURCE CHECK FORM
Project Number: I i i Project Name: PADEP
CHECK SOURCES
VETER MODEL 2360 CALIBRATION RADIONUCLIDE T A
SERIAL # 227 415 oue pate: VY 1D e §q - GTCY 702943
DETECTOR MODEL PERE S CALIBRATION RADIONUCLIDE
SERIAL # PRLYu3 Yy g DUE DATE: D
HIGH 1- B,

DATE/TIME BATT. VIOLTAGE [FASTISLO BKGD. SOURCE CHECK PARS Y/ TECH DATA REVIEW
OF CHECK | (S1U) (SUy | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Yishsl S S M Yot T3y 1137 P Il

Yisrm| S S VA Y26 lisoy | 117% P JmH

Y| s S nA 32 1506 (5o | P Ik

T/ S S nA 2g5 11544 | jasE | P TimH
o/3//31 S S5 LA 3594 1589 1235 | P TmmH

BAIB | & s pH 220 |1473 | hs> | P T
sHq/t3] S [y MR 30% | 1569 | (266 | P 3 H
AN S L] 29% |147¢€ (g3 | P e i
S/l | 2 S A 176 lyus» (177 1 P T 1
/5713 | S 5] VA 310 115]5 oy | P Thath

6/cf13 | S s pA 299 [1426 |y | P b

v | S J ra 309 |53 (22| P dmt

g/9/13 | S S IwA g6 Lyz3g i | P Tmb

6/as13] S5 5 (M4 yoo [1585 | ks | P TJinth
Cliofts |5 S NA Lyq | j4a7 | (196 P T
sr1/030 S S NA 3949 | (455 |je57 | P “int!
Cfegriy | S S WA 3%S | 44(7 | (028 | P It

§/fari3l S5 S VA 274 1 13€Y ljoss | P Tt
G/20/8 | & S MA 378 1 fuygg |llie P i
6(25/130  § S NA 1332 |iupY |lo1z | P Tinh

/503§ J MR 1244 [igy3 [y | P Tt

G/ £ S MA 1316 11494 11183 | ¥ e

U6~ cam to YSE o

Cutd? Check Source: AVG +/- 28 % Net Sdurce Response Limits are:
TCGH
0y 4
Data Reviewed By: [:é? i AN %

i
Date Reviewsd: ﬁm / j - 5,3
éj e




SEC PROCEDURE # SEC-IS418Rev2

Safety and Ecology Corporation

2800 Solway Road
Knoxville, TN 37931 Page 1of 1
Calibration Certificate 4/8/2013
Calibration Certificate for 2360,Serial # 164675, Bar Code # ,Property # SEC-5431
Date: 04/08/13 Date Last Cal. Expires: 02/11/14 Technician: Thomas Thompson
Location: 9896, Reason For Calibration:  Short Cycled
EQUIPMENT USED DURING CALIBRATION
MODEL: 500-2 SERIAL # 180580 CAL DUE: 07/2813
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA Geotropism: SAT AS FOUND Instrument Condition: SAT AS LEFT instrument Condition: SAT
;| New Batteries? Battery Check: SAT AS FOUND Mechanical Zerp: <0 AS LEFT Mechanical Zero: 0
OUND HY THY
RIS VOLIAGS ASEQUEREY AR LEELHY WINDOW SETTINGS AS FOUND AS LEFY
{+I- 10% tolerance} 500 V: 504 ¥ AF Y
BY (4 mV +/- 4 mV): 3.8 mv 4 mv
1000 V. 1000 v AF vy
. : 40,
1500 V: 1494 v AF v BW (40 mV +/- 4 mV): 06 mv 40 mv
AF HVY Setting: 700 VAL HV Setting: 670 v AT (120 mV +/- 10 mV): 120 mv AF mv

e

o

AF 250: 250 % ERR: 0.00% AL 250: AF  %ERR: 0.00%

|0 z'zizi AF 2500: 2496 % ERR: 0.16% AL 2500: AF % ERR: 0.16%
9:00% AF 25K: 24.95 K % ERR: 0.20% AL 25K: AF K % ERR: 0.20%
x1or 0.00% | AF 250K: 248.5 K %ERR: 0.20% AL 250K: AF K % ERR: 0.20%
x10 0.00% | is the As Found Data Within 20% of the Set Point?
0.00%
x10 or 10 0.00% || St .
x100 25 0.00% %1 or x1 Scale: 250 250 250
40K 40 0.00% x1orxi0 Scale: 2500 2500 2500
";fggg ;‘;‘;ﬁ ;22 g:zz:;i x10 or x100 Scale: 25 K 25 K 25 K
200K 400 0.00% %100 or x1000 Scale: 250 K 250 K 250 K
) ' /] Are the Individual Counts Within 10% of the Average?
W Is the As Found Data Within 20% of the Set Point? Audio Response:  SAT
Overload Light: SAT
Low Battery {2.2V): BAT
Comments: married as aset with:  Model:  43-89 Serial #: PR176413 Bar Code #:
¥ Does Instrument Meet Final Acceptance Criteria? W} Calibration Sticker Attached?

ument is Due For Next Calibration:

Reviewed hy:W Date: Lfﬁf/?}

Performed by: o’
Printed Name* Tﬁmas Thompson




Safety and Ecology Corporation SECPROCEDURE# SEC-1S-420 Rev3
2800 Solway Road, Knoxville, TN 37931 Page 1 of 1
Calibration Certificate 4/8/2013

Calibration Certificate for 43-88,Serial # PR176413, Bar Code # ,Property # SEC-5340

Date: 04/08/13 Date Last Cal. Expires: 02/11/14 Technician: Thomas Thompson
Location: 8999, Reason For Calibration:  Short Cycled
EQUIPMENT USED DURING CALIBRATION  MODEL: 2380 SERIAL # 164675 CAL DUE 04/08/14
NIST TRACEABLE SGURCES USED SOURCE ISOTOPE ACTIVITY 2 ASSAY DATE
Efficiencies from last calibration | 4071.02 Th-230 40300 dpm 20,500 cpm 3/8/2011
Pu: 1996 % 4072-02 Te-98 28300 dpm 17,700 cpm 3/8/2011
Te: 10.03 % 4076-02 $r-90 12100 dpm 8,490 cpm 3/8/2011
The 17.48 % 4079-02 Pu-239 28300 dpm 14,700 cpm 3/8/2011
SrY: 2526 %
AS FOUND Instrument Condition:  UNSAT AS LEFT instrument Condition: SAT
AS FOUND DATA Calibration Setpoints AS LEFT DATA after repair, HV adjust or Plateau
HY: 670 v
Threshold Beta: 4 - 40 mV Alpha: 120 mV HV: 670 v
Back Alpha Beta AL Efficiences xrik | Back  Aloha Beta AL Efficiencies
ground: 0 CPM o CPm | epir | ground: o cPM 171 CPM A-B XTLK
Pu-238: 0 CPM o CPM Pu-239: 5440 CPM 701 CPM 9.74%
Tc-99: 0 CPM 0 cPM Te-98: 1 cPM 3233 CPM
Th-230: 0 CPM N/A Th-230: 6528 CPM  N/A
SrY-80:  N/A 0 CPM SrY-86:  N/A 3134  CPM
[_] 1s the As Found Data within 20% of the efficiency from “AF" in the AL Efficiency fields means to refer to the AF
the fast cal.? Efficiencies in the AS FOUND DATA Section
Reproducibility : Isctope: f,-____,,;..,é 3033 3135 3188  Average: 3118.7 (| Are the individual counts within 10% of the average?

P

PLATEAU DATA Bource 1: Tc-99 Source 2 Th-230
N Response (CPM) Rasponse {CPM) Backaround (CPM}  NetAto B
High Voltage Ach. 8ch. NetEf.  Ach. Bch NetEff,  Ach. Bech,  Xtalk: <10%
N/A N/A
N/A
MNIA
MN/A
N/A
N/A

Pu-238 Te-88 Th-230

2 Pi Efficiencies:

Comments: married as asetwith:  Model: 2360 Serial #: 164675 Bar Code #:
Replaced mylar,

7! Does Instrument Mest Final Acceptance Criteria? ] Calibration Sticker Attached?
Date Instrument is Due For Next Calibration: j i
—

Performed by: - %/7 Reviewed by: W Date: Lf J/i %}
Printed b%ame:// Thm‘{as Thompson
&




Perma-Fix Environmental Services Form HPM-2-1-1

2800 Solway Rd.
K,mv;z &;iw 37931 Performance Check Values
_.Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 Technician: J. Hubler
Instrument S/N: 164675 Date: 4/11/2013
Calibration Due: 4/8/2014 Detector Model: 43-89
Radiation Detected: Alpha Detector S/N: PR176413
Source Isotope: Th-230 Detector Type: Scintillator
Source Serial #:] 99TH470-0270 Average BKG CPM: 2
Background (1 min) . Source (1 min)
‘Data
Data Point CPM Point Gross counts Net counts
1 2 i 844 842
2 4 2 889 887
3 1 3 887 885
4 i 4 886 884
' 5 1 5 913 911
6 2 6 837 835
7 2 7 904 942
8 2 8 888 886
9 3 9 872 878
10 4 16 853 851
Average Net Count: 875
Standard Deviation: 25
20% of Net Count: 175.0
{{Average minus 2 X standard deviation: 825
Average plus 2 X standard deviation: 926
Average minus 20%: 706
Average plus 20%: 1650
i%ﬁ‘amw!as
Where: n = number of counts (20} - -
X 2 G = x)7
X | = average of counts -
StdDev = /=
X .1 =each count result —1
H
HComments
{iPrepared By: Date
IReviewed By: Date:




Perma-Fix Environmental Services
2800 Sclway Rd.
Knoxville, TN 37931

Form HPM-2-1-1
Performance Check Values

Project Number: Mot Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 Technician: J. Hubler
Instrument S/MN: 164675 Date: 4/11/2013
" Calibration Due: 4/8/2014 Detector Model: 43-89
Radiation Detected: Beta Detector S/N: PR176413
Source Isotope: Te-99 Detector Type: Scintillator
Source Serial #:]  97TC470-2443 Average BKG CPM: 218
Background (1 min) Source (1 min)
Data
Diata Point CPM Point (ross counts Net counis
1 233 1 1,382 1,164
2 205 2 1,358 1,140
3 222 3 1,335 1,117
4 228 4 1,315 1,097
5 227 5 1,329 1,111
6 224 & 1,361 1,143
. 7 237 7 1,348 1,138
8 221 8 1,314 1,896
9 196 9 1,366 1,148
i0 185 18 1,300 1,082
Average Net Count: 1123
Standard Deviation: 16
20% of Net Count: 224.6
Average minus 2 X standard deviation: 1076
Average plus 2 X standard deviation: 1176
Average minus 20%: 898
Average plus 20%: 1348
ﬂFarmulas
- s (7 # -
WEﬁrﬁ. n = number of counts {20) Z (xi B x) 9
< | = gverage of counts -
StdDev = \|-=!
X .| ==each count result n—1
Comments
Prepared By: Date
Reviewed By: Date:




INSTRUMENT SOURCE CHECK FORM

l i

i Project Name: PADEP §

CHECK SOURCES
ETER MODEL L36¢ CALIBRATION RADIONUCLIDE YT, -8
SERIAL # 164¢75 puE pate: 48 ) VAT -GTTC 7O 2043
MODEL U3 -g4a CALIBRATION RADIONUCLIDE
PETECTOR SERIAL # PARLTEYLD put pate: VI D
HIGH 1~ MIN,
DATEMIME | BATT. | VOLTAGE [FAST/SLOW] BKGD. SOURCE CHECK | PASS/ TECH DATA REVIEW
OF CHECK | (51 (SU) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
WSk s >} R 1 23% 1370 139 P 1 Imi
L s a1 125 4 | g9 £ Im i
Wopsl 5 5 A% 1182 | 329 | 41 4 T H
/gl s S wd 1254 11369 | qus | F Tl
u/ia/e3l S 5 NA_ | 37 | 1353 o856 p T B
Yizalt»| S S nMA 286 | 134T [le5C 4 i
uy26/n) 5 S nA 136 g29a 3 | P TmH
u/e9/43| S s wh_ 1 2ZM6 134l |jesas | P Jn i
Y/so/n] g - mA | (9% [ 124) lje43 | P Jm it
Cs-137 Check Source: AVG +/- 20 % Net ponse Limits are: 98 5 T jis] 13U E . oo
: + £

Date Reviewed: (f" ’3 {} M; j

Data Reviewed By: /f % e %A—&\
[y N




TN INSTRUMENT SOURCE CHECK FORM
Project Number } l Project Name: PADEP f
CHECK SOURCES
METER MODEL 1360 CALIBRATION RADIONUCLIDE Th b
SERIAL # 64615 DUE DATES o QqtTH4 100270
MODEL Yyz-§ 9 CALIBRATION RADIONUCLIDE
pETECTOR SERIAL # PR ITeu oue pare 114 )
HIGH 1~ BN

DATEMIME| BATT. | VOLTAGE {FAST/SLOW| BKGD. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK | (S/) Sy | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
Wiy | S 5 VA © |84 g9 I St

YWigns | S S N | | gal | 840 ? Tl

YWizes | = S LYL.) 7] ®1 | g7 £ T B

Yy S S NA | BE> | g8t 4 Imlf

Yransyl & b nA O BEE | 864 P TmH

y/zzis]l S I LA | 1829 |g28 r Tl

Ywnz| s 5 37! O 1851 1851 P By,

Yaepia| S S MA o g<5 |86y 4 i}

430/13 | 5 s vh O |85 850 ? TenH

700 C}}(}m to 105D {:jgm

Date Reviewed: L/_- ? {} B ; 3?

Be=187 Check Source: AVG +/- 20 % Net Source Response Limits are:
Tra3o -
Data Reviewed By ;{/"{@ g; d’/



2800 Solway Road
Knoxvifle, TN 37931 Fage 10f 1
Calibration Certificate 6/25/2013
Calipration Certificate for 2360, Serial # 227388, Bar Code # ,Property # SEC-6117
Date: 062513 fDate Last Cal. Expires: (272813 Technician: Thomas Thompson
Location: 9958, Reason For Calibration:  Due for Calibration
EQUIPMENT USED DURING CALIBRATION
, MODEL: 500-2 SERIAL#: 190580 CAL DUE: 07/28/13
MODEL: SERIAL #: CAL DUE:
AS FOUND DATA Geotrapism: SAT AS FOUND Instrument Condition: SAT AS LEFT Instrument Condition: SAT
|7 New Batteries? Battery Check: SAT AS FOUND Mechanical Zero: O AS LEFT Mechanical Zero: 0
COLTAGE AS FOUND HY AS LEFT HY
HiGH YOLTAGE R ARLERLEY WINDOW SETTINGS  ASFOUND  AS LEFT
{#f- 10% tolerance 500V 508 vV AF v .
BT {4 mV +/- .4 mV): 4 my AR mv
1000 V- 1000 v AF y
3 . 382 48 mv
1500 V- 1507 v AF v BW {40 mV +f- 4 mV}: my 8 mv
AF HV Setting: 706 ¥ AL HY Setfing: 660 v AT (120 mV +/- 10 mV): 120 mv AF mv
RATE METER DIGITAL SCALER
SCALE RATECPM ASFOUND %ERROR ASLEFT %ERROR  ap2sp: 250 %ERR: 0.00%  AL250: AF % ERR: 0.00%
x4 oor 160 100 L DOo% AF 000%
ﬁ ‘ ST L AR 2500: 2499 % ERR: 0.04% A : : 0.04Y
i 550 0 5 o0% o oo0% | 500 % 4 AL 2500: AF % ERR: 0.04%
wo T a0 0.00% AF T ooow | AF25K: 2498 K %ERR: 008%  AL25K: AF K %ERR: 0.08%
} x1 of t00¢ 1000 0.00% AF | 000% | AF250K: 2498 K %ERR: 0.08% AL 250K: AF K % ERR: 0.08%
| x10 2500 2500 000% | AF O i/ Is the As Found Data Within 20% of the Set Point?
L. 4000 4000 0.00% AF 0e0% |
| x100r | 10K 0 | 000% | AF | 000% | REPRODUCIBILITY
, TN WL ;
X100 L sk 28 000% AF 0.00% | x.1 or x1 Scale: 250 250 250
[ AOK - 40 0.00% AF 0.00% x1 or x10 Scale: 2500 2500 2500
100 © 100 0.00% AF 0.50%
oo 250 i — —32" | cooe T E T sk x10 or x100 Scale: 25 K 25 K 25 K
H : . G £ 8 &
: T 400K 4.00% AF 0.00% %100 or x1000 Scale: 250 K 250 K 250 K
" W Are the Individual Counts Within 10% of the Average?
W is the As Found Data Within 20% of the Set Point? Audio Response:  SAT
Overipad Light:  SAT
Low Battery {2.2V): 8AT
Comments: mared as a set with:  Model:  43-89 Serial #: PR24ADAIT Bar Code #:
Does Instrument Meet Final Acceptance Criteria? ¥/ Calibration Sticker Attached?

> Date Instrument is Due For Next Calibration:

s =7 Reviewed by: = vate:_£/25/73

s

Ferformed by:

e 2
Printed Name: “fﬁamas Thoempson



Safety and Ecology Corporation SECPROCEDURE# SEC-IS-420 Rev 3
2800 Sofway Road, Knoxville, TN 37931 Page 1 of 1
Calibration Certificate 6/25/2013

Calibration Certificate for 43-89,Serial # PR240337, Bar Code # ,Property # SEC-6141

Date; 082513 Date Last Cal, Expires: 02/28/13 Yechniciarn:  Thomas Thompson
Location: 9959, Reasm Fef Calibration:  Doe and Repair
gg}ggpmgm‘ USED Dgggg{; gAL;gmyggﬁ MODEL: 2360 SERIAL # 227389 CAL DUE 08/25/14
NIST TRACEABLE SOURCES USED  SOURCE 1ISOTOPE ACTIVITY 2w ASSAY DATE
Efficiencles from last calibration 407102 Th-230 40300 dpm 20,500 cpm 82011
Pu: 883 % 407202 Te-99 28300 dom 17,700 com 382011
Te: WM % 4076-02 S50 12400 dpm 8,480 cpm 3/8/2011
Th 15.38 % 407902 Py-238 29000 dpm 14,700 cpm B0
SrY: 2523 %
AS iﬁz:%m»e;} instrument Condition:  UNSAT AS LEFT Instrument Condition: SAT
AS FOUND DATA Calibration Setpoints AS LEFT DATA after repair, HV adjust or Plateay
HY : 880 v
Thrashold Beta: © 4 - 40 m¥ Alpha: 120 mv HV - 660 v
Back Alpha Beta AfEficiences  lBack  Alzhs Beta AL Efficiencies
grount: o cP# 368 CPM PrrTR ABXILK o a1e | ground: 8 CPM 242 cem ABXTLK
Pu-23% 516 CPM 658  CPM ”é“{mﬁ ' b Pu-23%9: 5330 CPM 663  CPM  18.38% | 7.90%
To-98: o cPm 3021 CPM Rryde Te-89: 2 CPM 3241  CPM | | 1060% !
Th-230: 6233 CPM HNIA 2 **s*f { Th-230: 6401 CPM  NA | 15.88%
SeY-200 wia 3182 CPM * SIY-90:  N/A 3432 CPM 3? 36% |
| s the As Found Data within 20% of the efficiency from “AF" in the AL Efficiency fields means to refer to the AF
the fast cal.? Efficiencies in the AS FOUND DATA Section

Reproducibility : Isotope: | Sr-80 | 3403 3525 3323  Average: 3417.0 W] Are the individual counts within 10% of the average?

i dhe As Foyosd sare g0 P s WowETen P of e e abhapse e v B A Sl § % and e A B Xalk W e the technioee miy WA s Pleleas Dale and 3o awene
m&w‘nél{ of g = fugh 0 SRR 8 et s ;.mu}r mcavz%é svues = 8 g s f‘e;cé wém sy h;;?‘w* il

pg_ ﬁYE Al {'; ﬁ;{ A Source 1. ‘§£~9§ Source 2: Th«?ﬁiﬁ

Response (TP Response (CPM) Background (CPM}  NetAto B
HighVoltage Ach. Bch. NetEff. ~ Ach. Boh NetEff.  Ach. Beh,  Xtalk: <10%

| NA

1 NIA

; N/A

; i N/A

) NIA

Pu-238 Te-09 Th-230
- 2 Pi Efficiencies;  3626%  [1694% | | 3122% |
Comments: Married as a set with:  Blodel: 2360 Seral #; 227388 Bar Code #
Repiacad mylar
' Does instrument Meet Final Acceptance Criteria? lw* Calibration Sticker Attached?

j » Date Instrument is Due For Next Calibration: {ﬁéizsm i

T (e
Performed by: (j o /”? -7 i Reviewed by: ﬁ Date: L2647 3

=
Printed Name: -7 Thomas Thompson




Perma-Fix Environmental Services
2800 Solway Rd.
Knoxville, TN 37931

Form HPM-2-1-1
Performance Check Values

Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 Technician: I. Hubler
Instrument S/N: 227389 Date: 7/1/2013
Calibration Due: 6/25/2014 Detector Model: 43-89
Radiation Detected: Alpha Dietector S/N: PR240337
Source Isotope: Th-230 Detector Type: Scintillator
Source Serial #:1  99TH470-0270 Average BKG CPM: 1
Background (1 min) Source (1 min)
Data
Data Point CPM Point Gross counts Met counts
1 g i 882 881
2 1 2 846 845
3 0 3 821 820
4 1 4 891 890
5 g 5 901 906
6 g & 8i6 818
7 2 7 872 871
8 8 & 888 8§87
9 2 9 844 843
10 1 18 823 822
Average Net Count: 858
iStandard Deviation: 32
20% of MNet Count: 171.8
Average minus 2 X standard deviation: 793
Average plus 2 X standard deviation: 922
Average minus 20%: 686
Average plus 20%: 1629
i{ﬁ}m}ulas
. = 3 . #1
W;Ere; f number of counts (20} Z (xg _ x)“
<~ | = average of counts -
StdDev = {|-=!
X, | = each count result 7 —1
IComments
liPrepared B Date
B 213
iIREviewed By: Date:




~\'\c§§§;:} INSTRUMENT SOURCE CHECK FORM
Project Number. ¥ { Project Name: PADEP %
CHECK SOURCES
ETER MOBEL 238¢C CALIBRATION RADIONUCLIDE Th=230
SERIAL # 247389 DUE DATE: D GoTHY 700270
I MODEL B CALIBRATION RADIONUCLIDE
DETECTOR P ?fh 24o 337 DUE DATE. &y o
FIGH - MIN.
DATETIME BATT. VOLTAGE [FAST/SLOW! BrGD. SQURCE CHECK PASS/ TECH DATA REVIEW
OF CHECK | (s/) (SIU) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
745003 > S A o) o | 740 £ dm
Y6135 S | wh 4 |85 |09 | p |JmH
7/igi3l 5 S N | 796 | 7861 P Tt
UzB] S 5 nA € T | wix | f M
e > NA Y w4 | 710 | P T
hle] S 5 1oy} o) 7218 | 295 | P “ymH
7l2543) 5 S AR % x4 228 | P TFr 14
2/15/i3] S b VB 0 780 | 780 | P Y51
2iaasrs) S ) b A o 764 | 754 | P e B
sel>| S s | NA 3 79 | 181 P Jn B
e I S oL | Zaj | g0 | P Tt
/113 o S Py | $q0 | €89 | P Tentt
w53l S S L o 730 | 730 P Tt
BIC[13 1 S S NA o 749 74l P Ltk
el2/3 S 5 M o Jor | o1 f Jn H
g6/3 | 5 S VA O =2 | 742 | ¥ Ty
2605 S | S b ol B AL L P Tmb
<Ii/i3 s 5 wuA 2 oel B4 e ImtH
%f20/3] S s LA 0 G0 | Yo | P InmB
3] 3 S AR { 5g5 | s5Y | ¥ T B
G/K% 5 b) AR { £29 %34 P “Yen W
LB S S LA { 59 | 858 | P T Y
Ahuin] S s IV ] a2 | Git | P Im B
Yrefial 5 S 0831 i G2 | g1 1 ¢ TmH
W/l S > A O _|%571 w572 | ¢ [ImH
fo/glis| S S NA o g59 | g8 | 7 YmH
iofan3| 2 s B T lens a9y | ¢ Y H
folordl S S WA i 938 1937 17 Y
b /d/r3] S S M«ﬁ 2 1865 (%62 | P |4wi
BI5GB S S 0 gy | g5y | P Jm B
lo/ieA3] 35 S 923 1911 | F Jen M

'&5‘“1'3? Check Source: AVG +/-20%

Th-1

Data Reviewad By

Source Response Limits are;

ﬁfﬁ f’.m’ﬂ

to

Uate Reviewed: // ij .,.); é -7 3

{ o9 G;z?i'\n




INSTRUMENT SOURCE CHECK FORM

o} 4
Project Number: | } Project Name: PADEP l
CHECK SOURCES
ETER MODEL 72673 CALIBRATION RADIONUCLIDE Vi - 230
SERIAL # 7 2. 1%%% pue parel” 24 ) aq WY 70027
MODEL Y3z -5 CALIBRATION RADIONUCLIDE
pETEETER SERIAL # PRIUCZDT oue pard’ 2¥4 D
HIGH 1- MIN.

DATE/TIME| BATT. | VOLTAGE [FAST/SLOW] BKGD. SOURCE CHECK PASS / TECH DATA REVIEW

OF CHECK | (S1) (V) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS

/3] S > AL 3 5a% |56 P Jm}

VY5 5 bp | 7 G63 1956 £ ImY

lotswsl S s vy 6 i i) S

/sl 5 'S A | %63 | B63 | P I '

Wwis| s 5 ad 0 795 795 | P ImH

W/g/e3] S 5 nh { €25 | %1y P__13mb

Walnl S S na 0 96¢ | 96¢ P~

Weanusl S S hyp | 2 872 | 870 P |TnH
/203 | S S NA { w86 | BES P 13mi

U/as/i3] S 5 WA | © 87 (g% | P |Jmb

lar/3] S S B I w40 | §39 P Tt

-Cx=153 Check Source: AVG +/- 20 % Net Source Regponse Limits are: g RE  Form {o [0 25 rome

Th-2%w - £ g H ! 7

Data Reviewed By: {}/ /&; {C%M/ C%;j Date Reviewed: ,f j - ?”? ~f 3




Perma-Fix Environmental Services Form HPM.-2-1-1
2800 Solway Rd.

Knoxville, TN 37931 Performance Check Values
: Project Number: Not Specific Project Name: Perma-Fix Beaver
Instrument Model: 2360 . Technician: 1. Hubler
Instrument S/N: 227389 ) Date: 7/1/2013
Calibration Due: 6/25/2014 Detector Model: 43-89
Radiation Detected: Beta Detector S/N: PR240337
Source Isotope: Te-99 Detector Type: Secintitlator
Source Serial #:] 97TC470-2443 Average BKG CPM: 265
Background (1 min) Source (1 min)
Data
“_____E)ats Point CPM Point Graoss counts Net counts
i 280 i 1,312 1,047
2 246 2 1,348 1,883
3 266 3 1,298 1,833
4 274 4 1,332 1.067
5 272 5 1,342 1,677
6 269 6 1,356 1,091
7 284 7 1,348 1,083
8 265 8 1.327 1,062
9 238 9 1,353 1,088
16 257 10 1,367 1,102
Average Net Count: 1074
liStandard Deviation: 21
20% of Net Count: 214.7
Average minus 2 X standard deviation: 1631
Average plus 2 X standard deviation: 1116
Average minus 20%: 859
.Average plus 20%: 1288
komﬁias
IS . p. 3 ¥
W;re, n = nurmber of counts (20) Z (Xi _ 32‘) 5
= average of counts . :
StdDev = {|-=
X .| =each count result n—1
{Comments
iPrepared By Date
e 213

IReﬁ'%wed By: Date:




T Fix' INSTRUMENT SOURCE CHECK FORM

e oo, <L e
Project Number: } { { Project Name: PADEF }
CHECK SOURCES
ETER MODEL 2360 CALBRATION, . RADIONUCLIDE Te -G
SERIAL # 2277385 DUE DATE. %) ) QFTcYr0294%
MODEL Y2 -9 CALIBRATION RADIONUCLIDE
PETECTOR SERIAL # DE L4337 DUE DAT%VZLS; “ D
HIGH 1 DI,

DATE/TIME BATT. VOLTAGE [FAST/SLOW BKGD. SOURCE CHECK PASS/ TECH DATA REVIEW
oFcHECK ! (S (i) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
245/ S S Jop 1230 115 | iogs A A s %\
whs | S > WV |24 | 124y | 950 P 1TImb
Vsr3 | s B mvE T z22.| 3% [t | P | mH
203 S S VA 252 | &S5 11023 | P Tl
Wiyl S < ] 22{ | j220 | 999 £ “Imit
w2n S 5 L) 257 | 1235 | 978 ? Tntt
22| > 5 nvA 1238 | 1259 | g0zt P T tr
12/3| S ) fid:) 2% | 1380 | (162 | P T
W2z | S S pA | 305 | 131% (o> | £ ymH
Jatn| S s VA 258 | 1244 | %6 | p NN
W] S ) 7. 247 | ;g2 loqo | P 5 H
Gl 2 b NE e f iy jo23% | 1P 3o H
&s/3 | S S WA 1263 |36 |97 | P Tha
etz | S > pA_1z30 [iqiL fugl | P TmH
s | S = vE 1279 | 308 | 027 | P Tin H
&g/ | S S 1wA | 25) | 13ys| e | | Tt
Rlasria| S 5 NA 300 | (35Y | 105% | ¢ b
w/203] S S lwA 1 22% | 3a2] jogy | P AnH
S3erd | S S w8 | rac | 433l 37 | P Il
Srenzl 3 S _1ng 0% | 1426 | (UE ¢ 15mH
/3| O 5 1WA 173 (325 (052 | # FmH |
as6/13 Y ) M AT | 1334 1(e37 | P e H
Uezz) S s | #A 1257 (355 [logs | P | Imh
Qrasrs] S S MA g 11zma | 2% P e
o/ | S S twh S ljgz3 1226 | P Tl
lo/gris | S s VA 33% | 427 | jogy | # TImH
lofa/a | S S VA |32 15724 [lwys | ¢ JmH
lofto/ra | S 5 pA 1 260 115720 L1200 | ¥ 1omH
lofeg/iz] S S N4 %07 |I559 | 252| P JIrH
0/sh% | S < NMA 290 [ 1557 126> | P gy
lo/lsfial 3 s ol o [iY43 11033 | ¢  me

Cy43T Check Source: AVG +/- 20 % Net Soyrce Response Limits are: ‘&f% S Ty jte] fa BE L
Tty M § . 7
Data Revi ! Date Reviewed: / {i ?W/ é m/{;g

d By /ff’/j(i’{;
[ o7




T Fix INSTRUMENT SOURCE CHECK FORM
et s, L .
Project Number: i f ] Project Name: PADEP i
CHECK SOURCES
ETER MODEL 2360 CALIBRATION RADIONUCLIDE Ve ~a9
SERIAL # L LITREBG DUE DATE: D 7T LaGu ™
- MODEL 43 -89 CALIBRATION, _ RADIONUCLIDE
PETECTOR SERIAL # ;Pﬁz JoR1 DUE DA?§ %ﬁﬁ D
HIGH - RAIN.

DATE/TIME| BATT. | VOLTAGE [FAST/SLOW| BKGO. SOURCE CHECK PASS / TECH DATA REVIEW
OF CHECK | (3) (S1) | RESPONSE| READING | GROSS NET FAIL INITIALS TECH INITALS
o3| S S vA 1327 11397 Lis7e Y

fo/2/(3 | s > vA L geY eyl 130 | P 1Tl

lo/2g3| 3 5 1AA | 333 | ju3a o P O

Wenz| s S PR 132% | ISAY Lol | T
W3l S S MR 13T by (1EFA™M P T H
/g3 S S T EREY SR R T P lymh

Wersis| S S M 1382 liser liige | P i

Nasgs] S ) aW 1286 is%% jpot | P |TmH
Ntz |35 5 la# 1390 1514 a3 | P ImH
h/2vi3l S b) NA 33% 1555 1 12x%6 P i H

/235l s S B 1245 L lsoo | ass | P Tmt

S5t Check Source: AVG +/- 28 % Met Sou ponse Limits are BREC) o fis} J 2R
e ! - s

T o0y

J457) S
v

Data Reviewed By: /
[y

Date Reviewed: j ! ) gz i 3




