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{1

Certificate of Calibration €RG

Environmental Restoration Group, Inc.
Ratemeter / Scaler Certificate of Calibration 8809 Washington St. NE, Suite 150
Albuquerque. NM 87113
(505) 2984224

Manufacturer: Ludium Model: 2221t Serial No.: 228808

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: 97743 & 201932

This calibration conforms to the requirements and ptable calib d:

of ANSI N323A - 1997
NMRCB Registration No. 481-3 + Calibration of Radiation Detection Instruments & Devices

[ Mechanical ck.E Meter Zeroed [@ Geotropism ck. [@ F/S Response ck. [F] Audio ck.

@ THR/WIN ck. High Voltage ck.: B 500v B 1000v Bis500v & Battery ck. (min 4.4 vdc)
Threshold Setting: 40 mV

Instrument found within tolerance (+/- 10%) [@Yes O No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading
400 Kepm +/- 10% 400 Kepm
100 Kepm +/- 10% 100 Kepm
40 Kepm +/- 10% 40 Kcpm
10 Kepm +/- 10% 10 Kepm
4 Kepm +/- 10% 4 Kepm
I Kepm +/- 10% I Kepm
400 cpm +/- 10% 400 cpm
100 cpm +/- 10% 100 ¢cpm
Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate {1-minute count)
400 Kcpm +-10% 400 Kepm 399088
40 Kepm +-10% 40 Kepm 39910
4 Kepm +-10% 4 Kepm 3991
400 cpm [ +/-10% 400 cpm 399
Ape

Calibrated By: }

Calibration Date: 7‘ /30 _7

Calibration Due: '2?'5";&“92 7 IS : Og
Reviewed By: L/_‘/ L‘O-—Q [ﬂ : L Date: ?'l/f > / 0?

EP2008-0016 M1-13 March 2008
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Certificate of Calibration €ERG

Environmental Restoration Group, Inc.

Ratemeter / Scaler Certificate of Calibration 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Manufacturer: Ludlum Model: 2221 Serial No.: 228808
All Ranges Calibrated Electronically: Ludlum Pulser Generator Serial No.: 197743 & 201932
This calibration conforms to the requi and P ibration conditions of ANSI N323A - 1997
NMRCB Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

[ Mechanical ck.[F Meter Zeroed [E] Geotropism ck. [ F/S Response ck. [ Audio ck.
[ THR/WIN ck. High Voltage ck.: E500v B 1000v [@{500v [ Battery ck. (min 4.4 vdc)
Threshold Setting: 40 mV

Instrument found within tolerance (+/- 10%) [FYes I No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading
400 Kepm +/- 10% 400 Kepm
100 Kepm +/- 10% 100 Kcpm
40 Kepm +/- 10% 40 Kepm
10 Kepm +/- 10% 10 Kepm
4 Kepm - 10% 4 Kepm
I Kepm +/- 10% 1 Kepm
400 cpm +/-10% 400 cpm
100 cpm +/-10% 100 cpm
Reference Instrument Log Scale Integrated Counts
Calibration Point "As Found Reading” Count Rate {1-minute count)
400 Kcpm +- 10% 400 Kcpm 399115
40 Kepm +-10% 40 Kepm 39916
4 Kepm +H-10% 4 Kepm 3991
400 cpm +H- 10% 400 epm 399

Calibrated By: (] e Calibration Date: /(= "¢ 7

Calibration Due:_ /€, S ~C ¥

Reviewed By: LM/ /L\ Date: /'0/5//0 ?‘

March 2008 M1-14

EP2008-0016
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Efficiency Calibration €ERG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuguerque, NM 87113

(505) 298-4224

"

Detector Mfg.:  Ludlum Model: 44-94 Serial No: PR255841 #1
Counter Mfg.:  Ludlum Model: 2221 Serial No: 228808
This 1o the req and librati ions of ANSI N323A - 1997
NMRCB Regi: No 481-3 « of Radiation Detection Instruments & Devices
GM tube voltage: 900 volts Counter Threshold Setting: 40 mV

Cable Length: O 39 inch, 01 5 foot, BT Other: Cie @ 1;{

Detector geometry to source: EKFace, [ Planchett/In tray, [J Side, [ Other:

Distance to source: 7T Contact, [J Planchett/In tray, [J 6 Inches, [J Other:

Source: Ei/Tc‘)'; @ 17.800 dpm (1/15/07) sn- 409903 E]/OLher: $rY-90 #5443-05 3750 dpm @ 01/15/07

Gross Tc-99 counts:_2 S GO cpm  Gross St/Y-90 counts: /O & cpm
Background counts: 20 / £7.8  cpm Background counts: 206 /) 57 cpm
Net Tc-99 counts: 2S3%, 8" cpm Net Sr/Y-90 counts: /016 S cpm

Comments:

4rn Efficiency for Tc-99 Source: /ﬂ % 4n Efficiency for Sr/Y-90 Source: :2 1 %

Efficiency = Net source counts (cpm) / Source activity (cpm.dpm)

EP2008-0016

Calibrated By: %

Calibration Date: 7—/3’0 7

Calibration Due:M

Reviewed By: (M /' L Date: ?ﬁ? ,/0;

M1-15

March 2008
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Efficiency Calibration €RG

Environmental Restoration Group. Inc
8809 Washington St. NE. Suite 150
Albuquerque, NM 87113

(505) 298-4224

Detector Mfg.:  Ludlum Model: 44-94 Serial No: PR255841 #2
Counter Mfg.: Ludlum Model: 2221 Serial No: 228808
This calibration conforms to the req and i ditions of ANSIN323A - 1997

NMRCB Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900 volts Counter Threshold Setting: 40 mV
Cable Length: TJ 39 inch, O 5 foot, B Other: 8 ,
Detector geometry to source: K]/Face, [J Planchett/In tray. [ Side, [0 Other:

Distance to source: Bfomact, O Planchett/In tray, [ 6 Inches. O Other:

Source: B{w @ 17.800 dpm (1/15/07) sn' 4099-03 2T Other: SrY-90 #5443-05 3750 dpm @ 01/15/07

Gross Te-99 counts: 224 1 cpm  Gross St/Y-90 counts: ) O%” cpm
Background counts:  +© & / Si.s cpm Background counts: 20 s cpm
Net Te-99 counts: 2195 .5 cpm Net Sr/Y-90 counts: /05 .S cpm
Comments:

4r Efficiency for Tc-99 Source: / l % 4n Efficiency for Sr/Y-90 Source: 2 8 %

Efficiency = Net source counts (cpm) / Source activity (cpm.dpm)

N
Calibrated By: %ﬂ;_\ Calibration Date:_}/$-O 77
Calibration Due:__ 2 {3-O%
Reviewed By: C/(,u-/(/) { L Date: ‘-?;/Ij’/o s

March 2008 M1-16 EP2008-0016
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| +

Efficiency Calibration (:{]

Environmental Restoration Group. Inc
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Detector Mfg.:  Ludlum Model: 44-94 Serial No: PR255841 #3

Counter Mfg.: Ludlum Model: 2221 Serial No: 228808

Thus calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997
NMRCB Registration No. 481-3 » Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900 volts Counter Threshold Setting: 40 mV

Cable Length: (] 39 inch, [ § foot, E/Ot.her:ane Ly

Detector geometry to source: Z/Face. [ Planchett/In tray, [ Side, [0 Other:
Distance to source: ZrComact. O PlanchetUEny 6 Inches, [0 Other:
Oth:

Source: Tc99 @ 17.800 dpm (1/15/07) sn: 4099-03 er: SrY-90 #5443-05 3750 dpm @ 01/15/07

Gross Tc-99 counts:_ 2.5 & | cpm  Gross Sr/Y-90 counts: /! Ocl cpm
Background counts: 20 Q/S-J. s cpm Background counts: 20% /f/. s cpm
Net Te-99 counts: 2125.8  cpm Net Sr/Y-90 counts: /0S5 7. 5‘_ cpm
Comments:

4n Efficiency for Tc-99 Source: / 7 % 4n Efficiency for Sr/Y-90 Source: 2 8 %

Efficiency = Net source counts (cpm) / Source activity (¢pm,dpm)

Calibrated By:%%;\ﬁ Calibration Date: >’¢ § -077

Calibration Due: 7‘/ é M
Reviewed By: CM/)( L-\ Date: ?'/f 3/0 7\

EP2008-0016 M1-17 March 2008
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[T

Efficiency Calibration €ERG

Environmental Restoration Group, Inc
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
{505)298-4224

Detector Mfg.: __Ludlum Model: 44-94 Serial No: PR255841 #4
Counter Mfg.:__ Ludlum Model: 2221 Serial No: 228808
This cal o the and ble calib ditions of ANSI N3Z3A - 1997

NMRCE Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900 volts Counter Threshold Setting: 40 mV
Cable Length: 0 39 inch, O 5 foot. (7 Other:

Detector geometry to source: ﬁace, U Planchett/In tray. [ Side, (3 Other:

Distance to source: D/Comact. [0 Planchett/In tray, ([ 6 Inches, (] Other:

Source: [ T¢99 @ 17.800 dpm (1/15/07) sn: 4099-03 & Other: SrY-90 #5443-05 3750 dpm @ 01/15/07
Gross Te-99 counts: 265 S cpm_Gross S/Y-90 counts: /A9 cpm
Background counts: 20(, ’/5'7 < cpm Background counts: 20 & ’/ << cpm
Net Te¢-99 counts: 2633.5 cpm  Net Sr/Y-90 counts: /07757 cpm
Comments:

—
4 Efficiency for Tc-99 Source: /S5 % 4 Efficiency for Sr/Y-90 Source: 2-5 %

Efficiency = Net source co (cpm) / Source activity (cpm,dpm)

N
/
Calibrated By: m¥ Calibration Date: 2~/ 3‘0 7
Calibration Due: 7/3 Og

Reviewed By: C__M ‘/I,L‘ Date: 7‘/’ "f'/‘)?‘

March 2008 M1-18 EP2008-0016
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Certificate of Calibration €ERG

Environmental Restoration Group, Inc
Ratemeter / Scaler Certificate of Calibration 8809 Washington St. NE, Suite 150

Albuquerque, NM 87113
(505) 298-4224

Manufacturer: Ludlum Model: 22211 Serjal No.: 218587

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: [J97743 [ 201932

This calibration confc to the requi and i conditions of ANSI N323A - 1997
NMRCB Registration No. 481-3 = Calibration of Radiation Detection Instruments & Devices

[ Mechanical ck.[F Meter Zeroed [F Geotropism ck. [F F/S Response ck. F Audio ck.
B THR/WIN ck. High Voltage ck.: E500v B 1000v E1500v B Battery ck. (min 4.4 vdc)
Threshold Setting: 40 mV

Instrument found within tolerance (+/- 10%) [ Yes 0 No

Reference Instrument Instrument
Calibration Point "As Found Reading" Meter Reading
400 Kepm +/- 10% 400 Kepm
100 Kepm +/- 10% 100 Kepm
40 Kcpm +/- 10% 40 Kepm
10 Kepm +/- 10% 10 Kepm
4 Kepm +/- 10% 4 Kepm
1 Kepm +/- 10% 1 Kepm
400 cpm +/- 10% 400 cpm
100 cpm +/- 10% 100 cpm
Reference [nstrument Log Scale Integrated Counts
Calibration Point "As Found Reading" Count Rate (1-minute count)
400 Kepm +H-10% 400 Kepm 399705
40 Kepm - 10% 40 Kepm 39972
4 Kepm +-10% 4 Kepm 3997
400 cpm +-10% 400 cpm 400
]
Calibrated By: @9 Calibration Date: - [ -0 7

Catibration Due: 112 -0 &

Reviewed By: f/(M-/Q /’ L Date: "?. ’/13/0 ?h

EP2008-0016 M1-19 March 2008
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Efficiency Calibration €RG @

Environmental Restoration Group, Inc
8809 Washington St NE, Suite 150
Albuquerque, NM 87113
{505)298-4224

Detector Mfg.:__ Ludlum Model: 44-94 Serial No: PR255840 #1

Counter Mfg.: _ Ludlum Model: 2221 Serial No: 218587

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997

NMRCB Regsstration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900 volts Counter Threshold Setting: 40 mV
Cable Length: [J 39 inch. [ 5 foot, PT Other:

Detector geometry to source: E/Fz;cc, [J Planchett/In tray, O Side, O Other:
Distance to source: E‘Ifontact, 00 Planchett/In tray, [J 6 Inches. (O Other:

Source: [FTc90 @ 17.800 dpm (1/15/07) sn: 4099-03 [F Other: SrY-90 #5443-05 3750 dpm @ 01/15/07

Gross Tc-99 counts: chl T cpm  Gross Sr/Y-90 counts: 1 Q.‘S( cpm
/

Background counts: 2657/ S'T. 3 cpm Background counts: 205 j SE3 cpm

Net Tc-99 counts: 26450 cpm  Net Sr/Y-90 counts: 7C76.0) cpm

Comments:

4z Efficiency for Tc-99 Source: / 3 % 4n Efficiency for Sr/Y-90 Source: ;C‘ %

Efficiency = Net source counts (cpm) / Source activity (cpm,dpm)

|

Calibrated By: Calibration Date: 7'/3 -0 2
Calibration Due: 7"8“0g

Reviewed By: CM/’( L Date: '?‘r/l? /0 7

March 2008 M1-20 EP2008-0016
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Efficiency Calibration €ERG 5

Environmental Restoration Group, Inc
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Detector Mfg.:  Ludlum Model: 44-94 Serial No: PR255840 #2
Counter Mfg.: Ludlum Model: 2221 Serial No: 218587

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997
NMRCB Regstration No. 481-3 » Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900  volts Counter Threshold Setting: 40 mV

Cable Length: [J 39 inch, [J 5 foot, E!/Other:g :_q ely

Detector geometry to source: Eﬁace, O Planchett/In tray. [J Side. T Other:

Distance to source: ﬁ Contact, [J Planchetv/In tray, [J 6 Inches, [0 Other:

Source: (I Tc99 @ 17.800 dpm (1/15/07) sn 4099-03 BT Other: SrY-90 #5443-05 3750 dpm @ 01/15/07

= - H=7 TPM GTOSs SFY =90 Counts: /'e" G5 cpm
Background counts:_ 26§~ / 13 cpm Background counts: 208~ / S/ 3 cpm
Net Te¢-99 counts: 294987 cpm  Net Sr/Y-90 counts: .77 cpm
Comments:

4n Efficiency for Tc-99 Source: / G? % 4n Efficiency for Sr/Y-90 Source: 3 O Yo

Efficiency = Net source counts (cpm) / Source activity (cpm.dpm)

Calibrated By: (fA§ Calibration Date: 2‘/5’0 7

Calibration Due: 7- 19’ Dg

Reviewed By: CM i/h 1 Date: '?/' 3/07-

EP2008-0016 M1-21 March 2008
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Efficiency Calibration

Detector Mfg.:  Ludlum Model: 44-94
Counter Mfg.:  Ludlum Model: 2221

Environmental Restoration Group, Inc.
8809 Washington St NE. Suite 150
Albuquerque, NM 87113

(505) 298-4224

Serial No: PR255840 #3
Serial No: 218587

NMRCB Registration No_ 481.3 » Calibration of R

This calibration conforms to the requirements and acceptable calibration conditions of ANSIN323A . 1997

di Detection | & Devices

S

GM tube voltage: 900 volts Counter Threshold Setting: 40 mv

Cable Length: [J 39 inch. O 3 foot, mer: (Qé’/}(

Detector geometry to source: B/Face. O PlanchetvIn tray, [J Side. O Other
——

Distance to source: Démtacl, [J Planchett/In tray, [J6 Inches, [J Other-
L —_—

rY-90 #5443-05 3750 dpm

Source: [ Tc99 @ 17.800 dpm (1/15/07) sn. 4099.03 BPT¢ Other: 01/15/07
=20 #9443-05 3750 dpm @ 01/15/07

Gross Te-99 counts: EO/ &/ cpm Gross Sr/Y-90 counts: flq ; cpm
Background counts: 205 /$1.3 cpm  Background counts: 2¢.5 / 513 cpm

Net Te-99 counts: 2642, cpm  Net Sr/Y-90 counts: 1240, cpm
E— 1Y T _—tee

Comments:

4 Efficiency for Tc-99 Source: / 7 % 4n Efficiency for Sr/Y-90 Source: 2 ,5 %
Efficiency = Net sourcgrcounts {cpm) / Source activity (cpm,dpm)

€
Reviewed By: Wf 1\

March 2008

M1-22

Calibration Date: 7‘/3’0 7
Calibration Due: 7‘13‘02

Date: jiff)la#

EP2008-0016
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Efficiency Calibration €RG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Detector Mfg.:  Ludlum Model: 44-94 Serial No: PR255840 #4
Counter Mfg.:___ Ludlum Model: 2221 Serial No: 218587
Ths cahbration 1o the requi and P i d of ANSIN323A - 1997

NMRCB Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

GM tube voltage: 900 volts Counter Threshold Setting: 40 mv
Cable Length: [J 39 inch, [J 5 foot, Other: écé
Detector geometry to source: ﬁFace. O Planchett/In tray, O Side. (1 Other:

Distance to source: m/Ccmtacl. [ Planchett/In tray, [J 6 Inches. [0 Other:

Source: ﬁ @ 17.800 dpm (1/15/07) sn: 4099-03 Zﬂther: SrY-90 #5443-05 3750 dpm @ 01/15/07

Gross Te-99 counts: 3060 cpm  Gross St/Y-90 counts:  // }-_O cpm
Background counts: 205 / 513 cpm Background counts: 2 OJ:/ /13 cpm
Net Tc-99 counts: 3005.77 cpm Net Sr/Y-90 counts: /09y cpm
Comments:

4n Efficiency for Te-99 Source: /7 N % 4= Efficiency for Sr/Y-90 Source: Q-q %

Efficiency = Net source counts {(cpm) / Source activity (cpm.dpm)
Calibrated By:(J] Calibration Date: 7-/3-077
Calibration Due: —7’/ § 'Cg

Reviewed By: CMK ) \/ Date: ?/’3/&2

EP2008-0016 M1-23 March 2008
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EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

S.0.# 6233
P.O.# 1093
*  Description of Standard:
Model No. DNS-14 Serial No. 5442-05 Isotope Sry-90
Electroplated on polished Ni disc, 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radiocactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chamber.
Absolute countlng of beta partlcies emitted in the hemlsphere above the active surface was
veriiied DY g dpoDovEeE; W re—a — o age
traceable to NIS’I‘ by reference to an NIST calzbrated beta source S/N

4002-02

Measurement Result:

The observed beta count rate from the surface of the disc per minute (cpm) on the
calibration date was:

3,050 + 122

The total disintegration rate (dpm) assuming 40 % backscatter of beta particles from
the surface of the disc, was:

4,370 + 174 ( 0.00197 uCi)

The uncertainty of the measurement is 4 %, which is the sum of random counting error
at the 99% confidence level, and the estimated upper limit of systematic error in this

measurement.
Calibrated by: ART REUST Reviewed by: kM
Calibration Technician: W’Q.A. Representativm St

Calibration Date: 3-28-2005 Reviewed Date: O©3280%

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505} 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com

March 2008 M1-24 EP2008-0016
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Leak Test for Sr/Y-90
Serial # 5442-05

Counter & Standard
Model 2929  Serial No. 147736
Model 43-10-1 Serial No. PR150788
Background: Background Counts 2624
Background Count Time 60 min
Standard Source: Tc-98  Serial No. I 4099-03
Activity 17800 dpm
Assay Date 01/15/07 mm/ddlyy
Elapsed Time(yrs) 0.4 years
Current Activity 17799.93 dpm
Efficiency Source Counts 2969 cpm
Source Count Time 1 min
Efficiency 0.16  cpm/dpm
Leak Test Data
Test Date (mm/dd/yy) 6/28/07
—(isotopeHaif tife{yearsy 213666
Sample Counts ( beta) 652
Sample Count Time (min) 10
Net sample count rate (cpm) 21.46666667
Net sample activity (dpm) 130.6228492
MDA (dpm) 46.9
MDA (uCi) 0.000021
0.692%(-A7)
A, =4 xe "

2.71+3.29[RhT1+ Ts/Th)] *

MDA4:r = EKTs

MDA, = MDA,/ 2.22E+6

Leak Test Results Are < MDA (0.0007 uCi)

Date'=? S SUNF 7

Leak Test Performed By: %ﬂ e

Leak Test Reviewed By: ( /Q‘Djlﬂ L

Date: __ ¢ ﬁ ﬁo +
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