











Standard Traceability Log Rad
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L. Standard Traceability Log Rad

Source Material Info

Parent Code: A2796
Prepared By: Daniel Roy
Carrier Conc: 0.5M HNO3
Reference Date: 12/01/1994
Ampoule Mass (g): 5.0778 g
Uncertainty: +/- 1.43 %
LogBook No: RC-S-004-122

‘ A Solution Material Info
Isotope: Thorium-230
Prepared By: Daniel Roy
Prep Date: 02/01/1995
Verification Date: = 06/12/2007
Expiration Date: = 06/12/2008
Primary Code: A2796-A
Dilution(mL): 100 mL
‘ Mass of Parent(g): 5.0778 g
Density(g/mL): 1.0210
Balance ID: 38110047

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)

(5.0778 g) * (1.877 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 211588.8793 dpm/mL

(5.0778 g) * (1.877 uCi/g) * (2220000 dpm/uCi) / ( 1.0210 g/mL) / (100 mL) = 207236.9018 dpm/g

Secondary Standards

Mass Dilution Verification Expiration
Prep Date Preparer Primary (mL) Code | Conc dpm/mL Date Date
69745.31
03/16/1995| HPS Help 67.3097 200 A2796-B dpm/mi 02/01/1996 02/01/1997
04/27/1995| HPS Help .0946 100 A2796-C 196.05 dpm/ml 02/01/1996 02/01/1997
05/08/1995| HPS Help 1.5593 100 A2796-D 3231.45 dpm/ml 02/01/1996 02/01/1997
02/05/1996 | Garret Ray .058 100 A2796-E 120.2 dpm/ml 02/01/1996 02/01/1997
07/23/1997 RKii(r:::qaer;/j 1267 100 A2796-F | 262.57 dpm/ml 01/23/1997 01/23/1998
: 257.1811
06/11/2007 | Daniel Roy .6205 500 A2796-G dprm/ml 06/11/2007 06/11/2008
GEL Laboratories LLC
Version 1.0 9/18/2000
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ANALYTICS oS8 ;sso Seaboard Industrial Biv,

“ Atlanta, Georgia 30318 - U.S.A.

- Phone (404) 352-8677
T Fax  (404) 352-2837

| CERTIFICATE OF CALIBRATION
f .} Standard Radionuclide Source

67720-278
U-232 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated by the Department Des Applications Et De La Metrologie

Des Rayonnements Ionisants (DAMRI), Paris, France, as Number
23236. S

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate and
assay date for this source are given below. :

ANALYTICS maintains traceability to the National TInstitute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: U-232

ACTIVITY (dps): -3.552 E3

CALIBRATION DATE: February 23, 2004 12:00 EST

HALF-LIFE: '68.9 years

RELATIVE EXPANDED

UNCERTAINTY (K=2): 3.3% )
Impurities: U-233 <0.3%

Am-241 <0.15%
5.21933 grams 1M HNO3 solution.

P O NUMBER 3233 RD, Item 2

—
SOURCE PREPARED BY: CC7Ahrv ez /Z/
M. D. Currie, Radiochemist-

Q A APPROVED: lDiZ {7_@ § — A " RE-0Y

i

B i 23 .
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Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pls/lims/dr_ref material.rad_second_rpt?...

L. Standard Traceability Log Rad

‘ A Solution Material Info

Isotope: Uranium-232

‘ Source Material Info
Parent Code: 0658

Prepared By: Mary Aders
Prep Date: 11/10/2006
Verification Date:  08/07/2007
Expiration Date: = 08/06/2008

Prepared By: Amanda Fehr
Carrier Conc: 1M HNO3
Reference Date: 02/23/2004

Primary Code: 0658-A

Ampoule Mass (g):  5.21933 ¢
. Dilution(mL): 100 mL

Uncertainty: +/-3.3%
Mass of Parent(g):  5.0335¢g

LogBook No: | RC-S-037-057
Density(g/mL): 1.0618

Balance ID: 38080204

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent Activity
(dpm/g)

(5.0335 g) * (3552 dps) * (60 dpm/dps) / (5.21933 g * 100 mL ) = 2055.3204 dpm/mL
(5.0335 g) * (3552 dps) * (60 dpm/dps) / ( 1.0618 g/mL)/ (5.21933 g * 100 mL) = 1935.6303 dpm/g

Secondary Standards
Prep Date = Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date
11/10/2006 | Daniel Roy 28.5037 1000 0658-B | 55.1726 dpm/mL 11/20/2006 11/20/2007
08/02/2007 | Daniel Roy 28.5707 1000 0658-C | 55.3023 dpm/ml 08/06/2007 08/06/2008

GEL Laboratories LLC
Version 1.0 9/18/2000
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Verification for Uranium-232 Standard 0658-C

Analyst: D. Roy
Date:8/3/07

Mean Value (Counting) =
Stdev =

Target =
Lower Limit =
Upper Limit =

Rule 1 Pass/Fail
Two sigma =
10 % of Mean =
Rule 2 (Pass/Fail)

Isotope
0658-C N1
0658-C N2
0658-C N3

2.503
0.065064071

2.41
2.373205191
2.633461475

Pass
0.130128142
0.250333333

Pass

Value

244
257
250

pCi/L
pCilL

pCi/L.
pCi/L
pCilL
Pass

Uncertainty
pCilL 0.286 pCilL
pCi/L 0.31 pCi/L
pCilL 0.308 pCilL

1.038844 % of known

Pass

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value
of the three verification measurements.
Rule 3 = The determined mean value shall be within 10% of the certificate value.

Reference SOP RAD M-001

The analyst prepared three standard verification sources for standard 0658-C using 0.1 mL for each
source. Each standard was combined with 0.1 mL of U-238 standard 0858-E and 50 micrograms of

Nd carrier in a disposable centrifuge tube. Each standard was diluted to 4 mL with 2 M HCI, and 2
mL of DI water. One mL of TiCI3 was added. Two mL of 48% HF was added to precipitate Nd(and
Uranium) fluoride. After 30 minutes, each sample was filtered following routine procedures for
alpha spectroscopy source preparation. Each source was counted using routine alpha spec
procedures. DPM values for U-232 were calculated by comparison to U-238 cettified values.
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L 0858
"} ﬁatwnal Zlnstttute f%tanharhs & T!Cetbnulugl’

amhe-sealed NIST borosil
ampoule 'The SRM is mtended,for the cahbratron of alpha-partrcle countmg mstrume’ﬂ ts and
:‘momtonng .of radiochemical pro . i

¢ SRM ampoule contains nitric acid (HNO;) with a concentration of 1 mole
- corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule is to be

ned to transfer the solution, the récommended ; procedure is given on page 2. The ampoule should be
pened only by persons quahfied to -handle both radloactrve matenal and strong acxd solution.

RM should be stored and tsed at a temiperature between 5 and 65 °C. The solutlon in an unopened«t
mpoule should remain stable and homogen ast August 2007

ampoule (or any subsequent contamer) should, always be clearly marked as oontammg radroactlve
rial. If the ampoule is transported it should be packed, arked, labeled, and shipped in accordance with
applicable national, international, and carrier regulations..

k The solution in the ampoule is a dangerous : i
azardous matenal) both because of the radxoactrvxty and because of the strong acid. , o

tan' ard Ref ence Matenal was pr he ’ G ‘omg Radlauon DMSlon
oactivity Group, JL.M.R. Hutchinson, e R S J

p- . ical direction and physrcaj‘ v .
easurements leadmg to certlﬁcatxon were provrded b L. Lucas of. the Radloactxvrty Group R i

pport aspects 1nvolved in the preparatron, certxficatron and issuance of this SRM were ooordmated -
the Standard Reference Matenals Program by N. M Trahey

{ rsburg, Maryland 20899 G g . ' o : 'I'homas E GﬂlS, Chief
mber 1997 - . L PR Standard Reference Materials Program

\ 21C; page lof 6 . *Notes and references are on pages 5 and 6. d
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Recommended Procedure for Ope mg the SRM Ampoule

1) - Ifthe SRM solutlon is to be dxluted itis recommended that the dllutlng solution have a composmon'
: comparable to that of the SRM solutlon L ‘ :

2).  Weareye protectlon, gloves and protectlve clothmg and work overa tray w1th absorbent paper in it.

Work in a fume hood.” In addition to the radloactrve matenal the solutlon contams strong acid and,
1s OOI’IOSIVC g : SN

4)  Check that all of the thId has drained out of the neck of the ampoule I neoessary, gently tap‘thei

neck to speed the process.

) Holdin the ampoule upright, score the narrowest part of the necls_ with[a scribe or rliamgnq pe

sing ¢ paper towel or
'pressmg the narrowest parto the n
you. : N

8) . Transfer the solution from the ampoule usmg a pycnometer ora pxpet with dxspenser handle
_NEVER PIPE'I'I’E BY MOUTH. i : By

9)  Seal any “unused SRM solunon in a ﬂame-sealed glass ampoule if posslble, to mmnmze
' “evaporatlon loss

See also reference {4]*.

Ay
-

SRM 4321C, page 2 of6 o ~ *Notes and,referencesuare on pages 5
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(165:0:05) «
(060 £ 0.04) mm
Less than~25}

Radlonuchde

v Reference tlme e 1200 EST 1 August 1997

|| Massic activity of the solution [c] | U-238: 242.0 Bgeg~!
. 1 ey U-235; 1114 Bq-g™!
'U-234- 253.1 Bq-g b

" Mass fraction of uramum

.ILPhoton-enﬁttmg nnpuntles e ~None’ detected [f] , T S EAR -
| Hatfvesused e, ,;Uzamum-zss (4468iﬂf‘3)x109a [g]

- | Uranium 05) x 108 a [g]
| Uranium-234; 1455 +0. 006) x 10° a [g]

- Measuring instruments ¢ 7 Mass 87 ectrome sxlu:on surface-barrier detector, and
) IR T 4n(o+B) liquid-scintillation counting systems. L

*Notes and references are 9‘?,??8‘2’5 5and6.




the standard unoertamty of X;
- (A) denotes evaluation by

’ SRM 43210, page »o e . ‘ B " *Notes and references are
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[&] . The Srevert Is the SI unit for dose equlvalent See reference [1] One nSvi is equal to 0 1 mrem. -
A 1ce from A ‘le'( 0
' Approximate Dose ate (uSv/h):

- The stated uncertamty is two times the

| correspondmg uncerfamty in y,V 40
uncertainty of y '

The combmed standard uncertamty of y, uc(y) 1s§the positive square root of the sum of ‘the squares
of the components of combined standard rt inty." : : o R

in'U, the: .

R Smce 1t can be assumed that the possible es im' ted values of the massic actrvrty are apprommatelyr
o normally distribut d{wrth approximate standard dev1atxon uy), the unknown va]ue of the massic
eved to_ he in the mterval y + U with 2 a level of conﬁdence of g approx:mately 95 Jpercent,

For further information on the expression of uncertainties, see references [2] and [3].

d iin frtamty component
ﬁuponall avarl

‘ ‘ mated - under estrm ed by subs £ ng .
"The unknown value of the expanded unoertanty is béileved to lie in the interval U/2 to 2U flé*fwrtmn
a factor of 2 of the estimated value) ‘ . :

Estrmated lumts of detectron for photon-ennttmg 1mpunt1es are:,
1.4 yes~ -g ! for energres between 8and S59kev, . 'Y
11yes™ -g -1 , for energies between - 67 and 88 keV,- P
0.5.9s7 -g for energies between 102 and 197 keV;
0.3 yss™ -g for encrgies between 205 and 762 keV,
0.2 Yes” °g for energles between 770 and 996 keV, and

01 yes~log=lgor energies between 1006 and 1900 keV, '

~ provided that the photons are separated in energy by 4 keV or more from photons emrtted in the‘
decay of uramum-238 uramum—235 uramum-234 or therr progeny

: ,The stated uncertamty is the standard uncertamty See reference [5]

SRM4SZiC,page50f6, o e )

Page26220f2639 | 6




' )ISOStandards ,_andboo - Quan. ;tesaadU is,
hda itute; 11 WY k,

New York. NY 10036, U.S.A.
- Guide to the Expression 1993")

SRM 4321c, page 6 of 6
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£ Standard Traceability Log Rad

GEL
A Solution Material Info
Source Material Info Isotope: Uranium-238
Parent Code: 0858 Prepared By: Mary Aders
Prepared By: Mary Aders Prep Date: 11/21/2005
Carrier Conc: HNO3 Verification Date: | 12/27/2006
Reference Date: 08/01/1997 Expiration Date: | 12/27/2007
Ampoule Mass (g): 5.258 ¢ Primary Code: 0858-A
Uncertainty: +/- .6 % Dilution(mL): 100 mL
LogBook No: RC-S-041-034 ‘ Mass of Parent(g): 49729
~ Density(g/mL): 1.0155

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (bg/g)) * (conversion dpm to bq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (bqg/g)) * (conversion dpm to bq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)
(4.972 g) * (242 bag/g) * (60 dpm/bq) / (100 mL) = 721.9344 dpm/mL
(4.972 g) * (242 bg/g) * (60 dpm/bq) / ( 1.0155 g/mL) / (100 mL) = 710.9460 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code @ Conc dpm/mL |Verification Date Expiration Date
11/21/2005 Mary Aders 8.2104 100 0858-B  58.3715 dpm/mL 11/21/2005 11/21/2006
03/14/2006 Mary Aders 8.1492 100 0858-C 57.9364 dpm/mL 04/05/2006 04/05/2007
09/25/2006 Mary Aders 8.1219 100 0858-D 57.7423 dpm/mL 10/24/2006 10/24/2007
12/20/2006 Daniel Roy 20.9174 250 0858-E 59.4846 dpm/mL 12/27/2006 12/27/2007

GEL Laboratories LLC
Version 1.0 9/18/2000

Page 2624 of 2639
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Verification for Uranium-238 Standard 0858-E

Analyst: D. Roy Serial #
Date; 12/27/06 0858-E N1
0858-E N2
0858-E N3
Mean Value (Counting) = 2573
Stdev = 0.115902258
Target = 2.679
Lower Limit = 2.341528818
Upper Limit = 2.805137849
Rule 1 Pass/Fail Pass
Two sigma = 0.231804515
10 % of Mean = 0.257333333
Rule 2 (Pass/Fail) Pass

Value
2.650
2.440
2.630

pCi/S
pCi/S

pCi/S
pCi/S
pCi/'S

Uncertainty
pCi/S 0.254 pCi/S
pCi/S 0.233 pCi/S
pCi/S 0.237 pCi/S

96.038302 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value

of the three verification measurements.

Rule 3 = The determined mean value shall be within 10% of the certificate value.

232 certified values.

The analyst prepared three standard verification sources for standard 0858-E using 0.1 mL for each
source. Each standard was combined with 0.1 mL of U-232 standard 0658-B and was diluted to
10 mL with DI water. 50 micrograms of neadymium carrier and 1ml of Titanium Chloride were
added. The solution was allowed to sit for 30 seconds. One mL of 48% HF was then added to
precipitate neodymium (and uranium) fluoride.
following routine procedures for alpha spectroscopy source preparation. Each source was counted
using routine alpha spec procedures. DPM values for U-238 were calculated by comparison to U-

After 30 minutes, each sample was filtered
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: ’ Atlanta, Georgia 30318
. ¢ ’
ANALYTICS o
Tel 404+352:8677
pé Products Laboratories Company ‘ Fax 404+352+2837
k www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

1380 Seaboard Industrial Blvd.

74047-278

5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared using aliquots mea-
sured gravimetrically from master radionuclide solution sources.
The Am-241 was calibrated by 4 pi alpha liquid scintillation count-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
germanium gamma spectrometer system. At the time of calibration no
interfering gamma-ray emitting impurities were detected. The gamma-
ray emission rates for the most intense gamma-ray lines are given.
Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: October 1, 2006 12:00 EST

] y TOTAL

GAMMA -RAY ’ ' GAMMA-RAYS UNCERTAINTY
ISOTOPE ENERGY HALF-LIFE PER SECOND %
Am-241 59.5 432 y 3339 3.0
Cd-109 88 462.6 d 4815 ¢ 3.3
Co-57 : 122 271.79 4 2409 .- 3.0
Ce-139 166 137.6 d 3408 2.8
Hg-203 279 46.61 d 7522 2.7
Sn-113 392 115.1 d 4728 2.6
Cs-137 662 30.07 y 2973 3.0
Y-88 898 106.6 d 11600 2.6
Co-60 1173 5.2714 Y 5780 2.7
Co-60 1332 5.2714 vy 5783 2.6
Y-88 1836 106.6 d 12260 2.6

5.31725 grams 4M HC1l solution.
P O NUMBER 2734RD, Item 1

SOURCE PREPARED BY: LA . ¢5V“A4¥\ﬁxﬂr

M. Dimitrova, Radiochemist

Q A APPROVED: WY M Wyt
J S

This standard will exp.re one year after the calibration date.

weet?”

f}c’ QC'S' O“(‘O\’VB -

Pagec26620f e | Laboratory
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" “ A ANALYTICS

An Isotope Products Laboratories Company

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Tel 404+352:8677
Fax 404+352-2837

www.analyticsinc.com

¢

ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS
BATCH 127
CALIBRATION DATE: October 1, 2006 12:00 EST

Bls (w32 |2 |2 |2 |3ef 3z
2 5| E3 | 5| B | & 3 g | £ £8E | EBE
° W | O="| » S o o E = ohoS aiosX
cat09 |88 | Hpee | o016 |14 0.88 0.8 0 0.2 1.64 33
Co57 122 HPGe | 023 | 14 0.71 0.7 0 0.2 1.52 3.0
Ce-139 166 HPGe 0.17 1.0 0.58 0.7 0 0.2 1.38 28
Hg-203 279 HPGe 0.11 1.1 0.34 0.7 0 0.2 1.37 2.7
sn113 | 392 HPGe [021 |10 035 07 0 0.2 1.30 26
Cs-137 662 HPGe 0.36 1.1 0.60 0.7 0 0.2 1.49 3.0
Y-88 898 HPGe 0.19 1.0 0.33 0.7 0 0.2 1.29 26
Co-60 1173 HPGe 0.31 .97 0.45 0.7 0 0.2 1.33 27
Co-60 1332 HPGe 0.33 93 0.48 0.7 0 0.2 132 2.6
Y-88 1836 HPGe 0.24 1.0 0.35 0.7 0 0.2 .1.31 2.6
Optional Additional Isotopes
Pb-210 46.5 ‘411 LS 0.33 1.1 0 09 0.30 0.2 1.50 30
Am241 [ 595 | 4mis | 033 | 14 0 09 |03 0.2 150 30
Sr-85 514 Ic 030 | 1.1 0 0.7 0.7 0.2 1.36 2.7
Cs-134 605 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7
Cs-134 796 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7
Mn-54 835 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 27
Zn-65 1116 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 27

Calibration Methods:

4J7T LS (4 pi Liquid Scintillation Counting)
HPGe (High Purity Germanium Gamma Ray Spectrometer)
IC (Gamma Ray lonization Chamber)

2As Percent (%)from counting data

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV
gamma-ray and the X-rays emitted in the decay of Hg-203, (2) between the 1333 keV gamma-ray and the 1325 keV
single escape peak from the 1836 keV gammasray.

Operations Manual Forms, ANA-QA-06 Form 1, Rev. 2, 6/7/2005

Corporate Office

24937 Avenue TibtiRIEZRAG ARG 01355

Laboratory
1380 Seaboard tndustrial Blvd. Atlanta, Georgia, 30318




Standard Traceability Log Rad

GEL
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£ Standard Traceability Log Rad

‘ A Solution Material Info

Source Material Info Isotope: Mixed Gamma
Parent Code: 1032 Prepared By: Daniel Roy
Prepared By: Daniel Roy Prep Date: 11/30/2006
Carrier Conc: 4 M HCL Verification Date: ‘ 12/01/2006

Reference Date: 10/01/2006 Expiration Date: 12/01/2007
Ampoule Mass (g): 5.31725¢g Primary Code: 1032-A
Uncertainty: +/-2.81 % Dilution(mL): 100 mL
LogBook No: RC-S-045-073 ‘ Mass of Parent(g): ‘ 5.2579 ¢
. Density(g/mL): = 1.0611

Calculations Converting parent activity to dpm/mL|dpm/g

(dpm/mL)

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / (Ampoule Mass(g) *(Dilution Vol)) = Parent Activity

Activity (dpm/g)

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent

(5.2579 g) * (218817 dpm) * (1 dpm/dpm) / (5.31725 g * 100 mL ) = 2163.7461 dpm/mL

‘ (5.2579 g) * (218817 dpm) * (1 dpm/dpm) / ( 1.0611 g/mL)/ (5.31725 g * 100 mL) = 2039.2400 dpm/g

Secondary Standards

‘Prep Date ‘ Preparer ‘Mass Primary Dilution (mL)‘Code‘Conc dpm/mL Verification Date Expiration Date

GEL Laboratories LLC
Version 1.0 9/18/2000

l1ofl
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Verification for Mixed Gamma Standard 1032-A (Cs-137)

D. Roy
11/30/2006

Cs-137

Mean Value (Counting) =
Stdev =

Certificate Value =
Lower Limit =
Upper Limit =

Rule 1 (Pass/Fail)
Two sigma =
10 % of Mean =
Rule 2 (Pass/Fail)

Verification Rules

Isotope
Mixed Gamma N1

Mixed Gamma N2

Mixed Gamma N3

1903.33
87.369

1866.9
1728.595434
2078.071232

Pass
174.737899
190.33333333
Pass

Result
1830
1880
2000

101.95 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% corfidence interval shall not exceed 10% of the mean value
of the three verification measurements.
Rule 3 = The determined mean value shall be within 5% of the certificate value.

Page 2629 of 2639
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Verification for Mixed Gamma Standard 1032-A (AM-241)

D. Roy
11/30/2006
Am-241 Isotope
Mixed Gamma N1
Mixed Gamma N2
Mixed Gamma N3
Mean Value (Counting) = 5036.67
Stdev = 166.233
Certificate Value = 4971.4
Lower Limit = 4704.20113
Upper Limit = 5369.132204
Rule 1 (Pass/Fail) Pass
Two sigma = 332.4655371
10 % of Mean = 503.66666667
Rule 2 (Pass/Fail) Pass

Verification Rules

Result
4860
5190
5060

101.31 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval

determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value

of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

Page 2630 of 2639
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Verification for Mixed Gamma Standard 1032-A (Co-60)

D. Roy Isotope
11/30/2006
Mixed Gamma N1
Mixed Gamma N2
Mixed Gamma N3

Mean Value (Counting) = 3143.33
Stdev = 90.738
Certificate Value = 3091.9
Lower Limit = 2961.857899
Upper Limit = 3324.808768
Rule 1 Pass/Fail Pass
Two sigma = 181.4754345
10 % of Mean = 314.3333333
Rule 2 (Pass/Fail) Pass

Verification Rules

Result

pCiL
3210
3180
3040

pCill
pCilL

pCi/L
pCi/L
pCi/L

Pass

Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval

determined from the mean and two sigma standard deviation of the three measurements
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value

of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

Page 2631 of 2639

{2 \loe



RUNLOGS




Instrument Run Log

% Instrument Run Log

lof1l

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

ID S,%Il‘l;l;);e Analyst Instrument Dil Run Date Bz;i(:lch
194180001 SAMPLE TXP2 1025 18'0123)'2007 687300 DONE
194180002 SAMPLE TXP2 1026 18087 2007 687300 DONE
194180009 SAMPLE TXP2 1027 18'01(;%5007 687300 DONE
194180010 SAMPLE TXP2 1028 18'01(;%3007 687300 DONE
194180011 SAMPLE TXP2 1029 18'01%'5007 687300 DONE
194180016 SAMPLE TXP2 1030 18'01(;?53007 687300 DONE
194213001 SAMPLE TXP2 1071 18'()1%?2)'2007 687300 DONE
194213002 SAMPLE TXP2 1072 18'01(5%5007 687300 DONE
194213011 SAMPLE TXP2 1073 18'01(;:%'2007 687300 DONE
194213012 SAMPLE TXP2 1074 18'012%2007 687300 DONE
194314001 SAMPLE TXP2 1075 18'01(53%5007 687300 DONE
194314002 SAMPLE TXP2 1076 18'01(;:%'2007 687300 DONE
194384001 SAMPLE TXP2 1033 18'0123'3007 687300 DONE
1201426976 MB  TXP2 1034 18'01(;2'2007 687300 DONE
1201426977 DUP  TXP2 1035 18'01%3'3007 687300 DONE
1201426978 LCS  TXP2 1036 18'01(;35007 687300 DONE
Version 1.1 9/5/05
GEL Laboratories LLC
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lof1l

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

ID S,%Il‘l;l;);e Analyst Instrument Dil Run Date Bz;i(:lch
194180001 SAMPLE TXP2 1077 18'012%2007 687299 DONE
194180002 SAMPLE TXP2 1078 18'0123)'6?007 687299 DONE
194180009 SAMPLE TXP2 1079 18'01(;%5007 687299 DONE
194180010 SAMPLE TXP2 1080 18'01(;%3007 687299 DONE
194180011 SAMPLE TXP2 1081 18'01%'5007 687299 DONE
194180016 SAMPLE TXP2 1082 18'01(;%:007 687299 DONE
194213001 SAMPLE TXP2 1089 18'()1%?2)'2007 687299 DONE
194213002 SAMPLE TXP2 1090 18'01(53%5007 687299 DONE
194213011 SAMPLE TXP2 1094 18'01(5%2007 687299 DONE
194213012 SAMPLE TXP2 1095 18'0123)'2007 687299 DONE
194314001 SAMPLE TXP2 1096 18'01(53%5007 687299 DONE
194314002 SAMPLE TXP2 1097 18'01(;:%'2007 687299 DONE
194384001 SAMPLE TXP2 1100 18'01%'3007 687299 DONE
1201426973 MB  TXP2 1102 18'01(;%3007 687299 DONE
1201426974 DUP  TXP2 1104 18'01%%2007 687299 DONE
1201426975 LCS  TXP2 1106 18'01(53%5007 687299 DONE
Version 1.1 9/5/05
GEL Laboratories LLC
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Instrument Run Log

% Instrument Run Log

lof1l

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

ID S,%Il‘l;;)ge Analyst Instrument Dil Run Date Bz;i(:lch
194180001 SAMPLE TXP2 1121 18‘%%2‘5007 687301 DONE
194180002 SAMPLE TXP2 1122 18'%%3‘3007 687301 DONE
194180009 SAMPLE TXP2 1123 18'%%2‘5007 687301 DONE
194180010 SAMPLE TXP2 1125 18'%%2‘3007 687301 DONE
194180011 SAMPLE TXP2 1126 18'%%‘3007 687301 DONE
194180016 SAMPLE TXP2 1127 18'%%2‘2007 687301 DONE
194213001 SAMPLE TXP2 1128 18'%%2‘3007 687301 DONE
194213002 SAMPLE TXP2 1129 18'%%2‘2007 687301 DONE
194213011 SAMPLE TXP2 1131 18‘%%?73'3007 687301 DONE
194213012 SAMPLE TXP2 1132 18'%%‘3007 687301 DONE
194314001 SAMPLE TXP2 1134 18'%%2‘3007 687301 DONE
194314002 SAMPLE TXP2 1136 18'%%2‘3007 687301 DONE
194384001 SAMPLE TXP2 1141 18'%%‘3007 687301 DONE
1201426979 MB  TXP2 1142 18'%%2‘2007 687301 DONE
1201426980 DUP  TXP2 1144 18'%%2‘3007 687301 DONE
1201426981 LCS  TXP2 1146 18'%%2‘2007 687301 DONE
Version 1.1 9/5/05
GEL Laboratories LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_logl

£ Instrument Run Log

GEL
Sample

ID Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date
194071001 SAMPLE MJH1  GAM20 12-OCT-2007 12:46 685818 DONE 2LMB  26-JUN-2007
194213012 SAMPLE MJH1  GAM19 12-OCT-2007 12:46 685818 DONE 2LMB 09-MAR-2007
194071002 SAMPLE MJH1  GAMO3 13-OCT-2007 08:52 685818 DONE 2LMB 29-MAR-2007
194078001 SAMPLE MJH1  GAMO04 13-OCT-2007 08:52 685818 DONE 2LMB 07-MAR-2007
194078005 SAMPLE MJH1 GAMO06 13-OCT-2007 08:53 685818 DONE 2LMB  29-JAN-2007
194078006 SAMPLE MJH1 GAM11 13-OCT-2007 08:53 685818 DONE 2LMB 04-OCT-2007
194078016 SAMPLE MJH1 GAMI12 13-OCT-2007 08:54 685818 DONE 2LMB  22-FEB-2007
194078017 SAMPLE MJH1 GAM14 13-OCT-2007 08:59 685818 DONE 2LMB 07-MAR-2007
194130001 SAMPLE MJH1  GAM19 13-OCT-2007 09:00 685818 DONE 2LMB 09-MAR-2007
194130006 SAMPLE MJH1  GAMO1 15-OCT-2007 13:16 685818 DONE 2LMB 07-MAR-2007
194130010 SAMPLE MJH1  GAMO02 15-0OCT-2007 13:17 685818 DONE 2LMB 31-MAY-2007
194131001 SAMPLE MJH1  GAMO3 15-0OCT-2007 13:17 685818 DONE 2LMB 29-MAR-2007
194131002 SAMPLE MJH1  GAMO04 15-OCT-2007 13:17 685818 DONE 2LMB 07-MAR-2007
194131011 SAMPLE MJH1  GAMO06 15-OCT-2007 13:18 685818 DONE 2LMB  29-JAN-2007
194131012 SAMPLE MJH1 GAM11 15-0OCT-2007 13:18 685818 DONE 2LMB 04-OCT-2007
194131021 SAMPLE MJH1  GAM12 15-0OCT-2007 13:18 685818 DONE 2LMB 22-FEB-2007
194131022 SAMPLE MJH1 GAM14 15-OCT-2007 13:32 685818 DONE 2LMB 07-MAR-2007
194213001 SAMPLE MJH1 GAM15 15-0OCT-2007 13:32 685818 DONE 2LMB 31-AUG-2007
194213002 SAMPLE MJH1 GAM16 15-OCT-2007 13:32 685818 DONE 2LMB 04-OCT-2007
194213011 SAMPLE MJH1  GAM17 15-OCT-2007 13:33 685818 DONE 2LMB  22-FEB-2007
1201423588 MB MJH1  GAM19 15-0OCT-2007 13:33 685818 DONE 2LMB 09-MAR-2007
1201423590 LCS MJH1  GAM20 15-OCT-2007 13:34 685818 DONE 2LMB  26-JUN-2007
1201423589 DUP  MJH1 GAMO1 15-0OCT-2007 18:15 685818 DONE 2LMB 07-MAR-2007
Version 1.1 9/5/05
GEL Laboratories LLC
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L. Instrument Run Log

ID

194180011
194180016
194130001
194131012
194131021
194131022
194180001
194180002
194180009
194180010
194213001
194213002
194213011
194213012
194314001
194314002
194384001
1201431847
1201431848
1201431849
1201431850
194213011
194314001

Version 1.1 9/5/05
GEL Laboratories LLC

S_?;npp:ele Analyst Instrument Dil
SAMPLE SLN1 PIC3A
SAMPLE SLN1 PIC3B
SAMPLE SLN1 PIC6D
SAMPLE SLN1 PIC7A
SAMPLE SLN1 PIC7B
SAMPLE SLN1 PIC7C
SAMPLE SLN1 PIC7D
SAMPLE SLN1 PIC8B
SAMPLE SLN1 PIC8C
SAMPLE SLN1 PIC8D
SAMPLE SLN1 PIC3C
SAMPLE SLN1 PIC3D
SAMPLE SLN1 PI1C4C
SAMPLE SLN1 PI1C4D
SAMPLE SLN1 PIC5B
SAMPLE SLN1 PIC5C
SAMPLE SLN1 PIC5D
MB SLN1 PIC6A
DUP SLN1 PIC6D
MS SLN1 PIC8C
LCS SLN1 PIC8C
SAMPLE SLN1 PIC1C
SAMPLE SLN1 PIC1D
Page 2637 of 2639

Run Date

10-OCT-2007 13:36
10-OCT-2007 13:36
10-OCT-2007 13:37
10-OCT-2007 13:37
10-OCT-2007 13:37
10-OCT-2007 13:37
10-OCT-2007 13:37
10-OCT-2007 13:38
10-OCT-2007 13:38
10-OCT-2007 13:38
10-OCT-2007 13:55
10-OCT-2007 13:55
14-OCT-2007 19:32
14-OCT-2007 19:32
14-OCT-2007 19:32
14-OCT-2007 19:33
14-OCT-2007 19:33
14-OCT-2007 19:33
14-OCT-2007 19:33
14-OCT-2007 19:33
14-OCT-2007 20:49
16-OCT-2007 21:00
16-OCT-2007 21:00

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_logl

Batch Id

689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515
689515

Status

DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DUSE
DONE
DUSE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE

Geometry

Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter
Tuffryn Filter

Cal Date

14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006
14-DEC-2006

10/19/2007 4:00 PM



Instrument Run Log
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L. Instrument Run Log

ID

194131002
194131011
194131012
194130001
194130006
194130010
194131001
194131021
194131022
194180001
194180002
1201431853
1201431854
194213001
194213002
194213011
194213012
194180009
194180010
194180011
194180016
1201431851
1201431852
1201431855
1201431851
1201431853
1201431854
194130001
194130006
194130010
194131001
194131002
194131011
194131012
194131021
194131022
194180001
194180002
194180010
194180011
194180016
194213001
194213002

Sample
Type
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
MS
MSD
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
MB
DUP
LCS
MB
MS
MSD
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

Analyst Instrument Dil

DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5
DXB5

LB4100H1
LB4100H3
LB4100H4
LB4100G1
LB4100G2
LB4100G3
LB4100G4
LB4100E1
LB4100E2
LB4100E3
LB4100E4
LB4100H1
LB4100H3
LB4100G1
LB4100G2
LB4100G3
LB4100G4
LB4100F1
LB4100F2
LB4100F3
LB4100F4
LB4100F1
LB4100F2
LB4100H4
PIC9B
PIC9D
PIC10A
PIC1C
PIC3A
PIC3B
PIC3C
PIC3D
PIC4B
PIC4AC
PIC4D
PIC5A
PIC5B
PIC6A
PIC6D
PIC7A
PIC7B
PIC7D
PIC8B

Page 2638 of 2639

Run Date

15-0OCT-2007 15:18
15-OCT-2007 15:18
15-0CT-2007 15:18
15-OCT-2007 15:49
15-0OCT-2007 15:49
15-OCT-2007 15:49
15-0OCT-2007 15:49
15-OCT-2007 20:55
15-0OCT-2007 20:55
15-OCT-2007 20:55
15-0OCT-2007 20:55
16-OCT-2007 12:28
16-OCT-2007 12:28
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
16-OCT-2007 20:51
17-OCT-2007 00:12
17-OCT-2007 00:12
17-OCT-2007 18:07
18-OCT-2007 20:23
18-OCT-2007 20:23
18-OCT-2007 20:23
18-OCT-2007 20:24
18-OCT-2007 20:24
18-OCT-2007 20:24
18-OCT-2007 20:24
18-OCT-2007 20:25
18-OCT-2007 20:25
18-OCT-2007 20:25
18-OCT-2007 20:25
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:26
18-OCT-2007 20:27

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_logl

Batch Id

689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517
689517

Status

DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE

Geometry

2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett
2 inch Planchett

Cal Date

29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007
29-JUN-2007

10/19/2007 3:59 PM



Instrument Run Log

2 of 2

194213011 SAMPLE DXB5 PIC8C

194213012 SAMPLE DXB5 PIC9A

194180009 SAMPLE DXB5 PIC9A
1201431852 DUP DXB5 PICOC
1201431855 LCS DXB5 PIC9D
Version 1.1 9/5/05
GEL Laboratories LLC
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18-OCT-2007 20:27
18-OCT-2007 20:27
19-OCT-2007 10:58
19-OCT-2007 10:58
19-OCT-2007 10:58

http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_logl

689517
689517
689517
689517
689517

DONE 2 inch Planchett 29-JUN-2007
DONE 2 inch Planchett 29-JUN-2007
DONE 2 inch Planchett 29-JUN-2007
DONE 2 inch Planchett 29-JUN-2007
DONE 2 inch Planchett 29-JUN-2007

10/19/2007 3:59 PM
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Case Narrativefor
L os Alamos National Laboratory (54728-001-07-4T)
ENV-WQH Groundwater
COC #: WG-07436-GE and WG-07504-GE
SDG: 194213

October 19, 2007

L aboratory Identification:

GEL LaboratoriesLLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Samplereceipt The samples arrived at GEL Laboratories LLC, Charleston, South Carolina on September 21,
2007 for analysis. Shipping container temperatures were checked, documented, and within specifications. The
samples were screened according to GEL Standard Operating Procedure. The samples were delivered with
proper chain of custody documentation and signatures. One of the HEXP and a TKN+TOC 1.0L amber glass
containers for sample GUO70900GSDS01 were received broken. Los Alamos was notified. Please see attached
e-mail. Containers were checked for pH, where appropriate, and matched the preservative as documented on the
accompanying chain of custody. The containers for radiochemistry were received at 20/21C temperatures.
Shipping container temperature was within specification (4 +/- 2C).

Sample I dentification The laboratory received the following samples:

Laboratory ID Client ID

194213001 GF070900GSCPO1
194213002 GUO070900GSCPO1
194213003 GUO070900GSCPO1
194213004 GUO070900GSCP0O1
194213005 GUO070900GSCP0O1
194213006 GUO070900GSCP0O1
194213007 GUO070900GSCP01-FB
194213008 GUO070900GSCP01-FB
194213009 GUO070900GSCPO1-FTB
194213010 GUO070900GSCP90
194213011 GF070900GSDS01
194213012 GUO070900GSDS01
194213013 GUO070900GSDS01
194213014 GUO070900GSDS01
194213015 GUO070900GSDS01
194213016 GUO070900GSDS01-FTB

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard
Operating Procedures. Any technica or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.
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Data Package The enclosed data package contains the following sections. Case Narrative, Chain of Custody,
Cooler Receipt Checklist, Data Package Qualifier Definitions and data from the following fractions: Explosives

by LCMSMS, Genera Chemistry, Herbicide, Metals, PCB, Perchlorates by LCMSMS, Pesticide,
Radiochemistry, Semi-Volatile and Volatile.

| certify that this data report isin compliance with the terms and conditions of the subcontract and task order,
both technically and for completeness, for other than the conditions detailed in the attached case narrative.

V;erie Davis

Project Manager
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Sample Receipt for 9/21/07

1of1

Subject: Sample Receipt for 9/21/07

From: Dionne Francis <Dionne.Francis@gel.com>
Date: Fri, 21 Sep 2007 18:52:44 -0400
To: "Keith R. Greene" <kgreene@lanl.gov>

CC: Joylene Valdez <joylenev(@lanl.gov>, Valerie Davis <vsd@gel.com>

Keith,

The lab did not receive any containers for samples GUO709000THEO03 and GUO709000THEZ20

(WI-07665-GE) .

The following containers were received broken:

One of the HEXP 1.0L amber glass for sample GU070900GSDSO01,

proceed with the analysis.

The TKN+TOC 1.0L amber glass for sample GU0O70900GSDSO01,

the Pest container and preserve appropriately.

Thanks.
Dionne

Dionne Francis

Project Manager Assistant

GEL Laboratories, LLC

2040 Savage Road

Charleston, SC (USA) 29407
Direct: 843.769.7376 Ext. 4432
Main: 843.556.8171

Fax: 843.766.1178
E-mail: daf@gel.com
Web: www.gel.com

Psalm 103v2
Bless the Lord, O my Soul, and

Page 4 of 2658

forget not all his benefits

there is sufficient volume to

the lab will take an aliquot from

10/19/2007 12:13 PM
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List of current GEL Certifications as of 19 October 2007
State Certification
Alaska UST-062
Arizona AZ0668
Arkansas 88-0651
CLIA 42D0904046
Cdifornia 01151CA
Colorado GenEngLabs
Connecticut PH-0169
Dept. of Navy NFESC 413
EPA WG-15J
Florida/NELAP E87156
Georgia E87156 (FL/NELAP)
Hawaii N/A
Idaho N/A
Illinois 200029
Indiana C-SC-01
Kansas E-10332
Kentucky 90129
Louisiana 03046
Maryland 270
M assachusetts M-SC012
Michigan 9903
Nevada SCi12
New Jersey SC002
New Mexico FL NELAP E87156
New Y ork 11501
North Carolina 233
North Carolina Drinking W 45709
North Dakota R-158
Oklahoma 9904
Pennsylvania 68-00485
South Carolina 10120001/10585001/10120002
Tennessee 02934
Texas NELAP T104704235-07-TX
U.S. Dept. of Agriculture S-52597
US Army Corps of Engineer N/A
Utah 8037697376 GEL
Vermont VT87156
Virginia 00151
Washington C1641




Chain of Custody and
Supporting
Documentation
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SAMPLE RECEIPT & REVIEW FORM

l | aboratories LLc
Client

2 SDG/ARCOC/Work Order:

142 (S

Received By: _( U

Jan

K

Date Received:

2107

Sample containers intact and sealed?

JiH d Inf i % | o |*If Counts > x2 area background on samples not marked "radioactive", contact
Suspected Hazar ormation gl Z/ the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? Iv" [Maximum Counts Observed*: ’-ID C P
Classified Radioactive II by RSO? e
COC/Samples marked containing PCBs?
Shipped as a DOT Hazardous? —AHazard Class Shipped: UN#:
Samples identified as Foreign Soil? —T
Sample Receipt Criteria E 2*' ;2 Comments/Qualifiers (Required for Non-Conforming Items)
Circle Applicable: seals broken
1 Shipping containers received intact and Ve damaged container  leaking container  other (describe)
sealed? vV
Preservation Method: ice bags
Samples requiring cold preservation 1 @ dryice  ( no;:_> other (describe)
2170 e
within (4 +/- 2 C)? 67’)_"( @ "'(9' e
Chain of custody documents included
3] :
with shipment?
Circle Applicable; seals broken

a—

other (describe)
7 0_# ZI\? &

Samples requiring chemical

Sample ID's, containers affected and observed pH:

8 |Samples received within holding time?

5 preservation at proper pH? If Preservation added, Lot#:
6 VOA vials free of headspace (defined as SaupleInand containers affeated:
< 6mm bubble)?
(If yes, immediately deliver to Volatiles laboratory)
7 |Are Encqre containers present? //
Id's and tests affected:

Sample ID's on COC match ID's on

Sample ID's and containers affected:

9 bottles?

10 Date & time on COC match date & time Sample ID's affected:
on bottles?

1 Number of containers received match Sample ID's affected:
number indicated on COC?

COC form is properly signed in

12 ; .
relinquished/received sections?

Comments: -qéd 8)('
1904 IS4 T TI— O
N - 3=

*n% 3/

%
mSY

h L M1$7-30%

hio- & 20
A _[ce

&

PM (or PMA) review: Initials

A1ZY4

Date
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DATA REVIEW
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DEFINITION SHEET
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Data Review Qualifier Definitions

Qualifier Explanation

*

* %

BD

N/A

ND

Ul

A quality control analyte recovery is outside of specified acceptance criteria

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL

The TIC is a suspected aldol-condensation product

Target analyte was detected in the associated blank

Metals-Either presence of analyte detected in the associated blank, or

MDL/IDL < sample value < PQL

Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

5-day BOD-The 2:1 depletion requirement was not met for this sample
Organics-Concentration of the target analyte exceeds the instrument calibration range
Metals-%difference of sample and SD is >10%. Sample concentration must meet flagging criteria
Analytical holding time was exceeded

Preparation or preservation holding time was exceeded

Value is estimated

Metals-The Matrix spike sample recovery is not within specified control limits
Organics-Presumptive evidence based on mass spectral library search to make a tentative
identification of the analyte (TIC). Quantitation is based on nearest internal standard
response factor

Spike recovery limits do not apply. Sample concentration exceeds spike concentration
by 4X or more

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

QC Samples were not spiked with this compound

Paint Filter Test-Particulates passed through the filter, however no free liquids were observed.
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GC/M S Volatile Organics
L os Alamos National Laboratory (LANL)

SDG 194213
M ethod/Analysis I nfor mation
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatography/Mass Spectrometer
Analytical Method: SW846 8260B
Prep Method: SW846 5030B

Analytical Batch Number: 688563
Sample Analysis

The following client and quality control samples were analyzed to complete this SDG using the methods
referenced in the Analysis Information section:

SampleID Client ID

194213002 GUO070900GSCP01

194213007 GUO070900GSCP01-FB

194213009 GUO70900GSCP01-FTB

194213010 GUO070900GSCP20

194213012 GU070900GSDS01

194213016 GUO070900GSDS01-FTB

1201429826 Method Blank (MB)

1201429829 Laboratory Control Sample (LCS)

1201429830 Laboratory Control Sample (LCS)

1201429827 194213012(GU070900GSDS01) Post Spike (PS)
1201429828 194213012(GU070900GSDS01) Post Spike Duplicate (PSD)

NOTE: For volatile organic analyses the matrix spike designations may beindicated as"PS' or "PSD". The
"PS" designation (post spike) indicates that the matrix was fortified prior to anaysis but after applying any
prep factors, such as adilution. The laboratory considers the MS/MSD and PS/PSD designations
interchangeable.

The samplesin this SDG were analyzed on an "as received” basis.

Preparation/Analytical M ethod Verification

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-OA-E-038 REV# 10.

Raw data reports are processed and reviewed by the analyst using the Target software package. False
positives have been removed from the Target quantitation reports per standard operating procedures (SOP)
section 19.1.2.

Calibration Infor mation

Please note that the 'Cal Date' indicated on each quantitation report reflects the date and time of the most
recent calibrated analyte(s) in the Target processing method. Since the laboratory may calibrate with
multiple solutions on different days using the same processing method, the Target software will update the
'Cal Date' to the last calibration file, date and time. The correct dates and times for al calibration files are
located on the Calibration History report in the Standard Data section in the data package.

Due to software limitations, the Calibration Summary Form 6 may not indicate all the calibration files
comprising theinitial calibration. A complete list of the initial calibration data files are shown in the
Calibration History report located in the Standard Data section of the data package.

Thelinear equation used in Target and indicated on theinitial calibration summary formisnot a
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846

194213-VOA
Page 1 of 3
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method 8000B. The x and y axes are inversed in Target, so that the instrument response is treated as the
independent variable (X) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal slope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration

All initial calibration requirements have been met for this sample delivery groups (SDG). A second source
initial calibration verification (ICV) was included in the standard section directly behind the initial
caibration.

Continuing Calibration Verification Requirements
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria.

Quality Control (QC) Information

Method Blank (M B) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits.

Laboratory Control Sample (LCS) Recovery

The LCS recoveries were within the acceptance limits, except Dichlorodifluoromethane and
Chloromethane. The unacceptable recoveries were less than 5% of the requested analyte list. This satisfies
the client criteria. See NCR 481030.

QC Sample Designation
Sample 194213012 (GU070900GSDS01) was designated for spike analysisin this SDG.

Matrix Spike (PS) Recovery Statement

The spike recoveries were within the acceptance limits, except Dichlorodifluoromethane, Chloromethane
and Acetone. The spike duplicate recovered in asimilar manner. This satisfiesthe client criteria. See
NCR 481030.

Matrix Spike Duplicate (PSD) Recovery Statement

The spike duplicate recoveries were within the acceptance limits, except Dichlorodifluoromethane,
Chloromethane, Acetonitrile and Acetone. The spike recovered in asimilar manner. This satisfiesthe
client criteria. See NCR 481030.

Relative Percent Difference (RPD) Statement

The RPD(s) between the matrix spike pair met the acceptance limits, except Acetonitrile. Thisanalyte did
not pass recovery in the spike duplicate and recovered at the lower end of the limitsin the spike. The
results are reported. See NCR 481030.

Internal Standard (1 STD) Acceptance
Theinternal standard responses, in all samples and quality control samples, met the required acceptance
criteria.

Technical | nfor mation

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in hours are calculated in the
ALPHALIMS system. Those holding times expressed as days expire at midnight on the day of expiration.
All samplesin this SDG met the specified holding time.

Sample Preservation and Integrity

194213-VOA
Page 2 of 3
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All samples met the sample preservation and integrity requirements.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The samplesin this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-analyses were not required for samplesin this SDG except for dilutions and/or confirmations.

Miscellaneous | nfor mation

Electronic Package Comment

This data package was generated using an electronic data processing program referred to as virtual
packaging. In an effort to increase quality and efficiency, the laboratory has developed systems to generate
all data packages electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, al initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative. Data that are not generated electronically, such
as hand written pages, will be scanned and inserted into the el ectronic package.

Nonconfor mance (NCR) Documentation
NCR # 481030 was generated for this SDG.

Manual Integrations
Someinitial calibration standards, continuing calibration standards, and/or samples may have required
manual integrations due to software limitations.

TIC Comment
Tentatively identified compounds (T1C) were required for this SDG.

Additional Comments
Additional comments were not required for this SDG.

Residual Chlorine
Residual Chlorine was not detected in any of the samplesin this SDG.

System Configuration
The Volatile-GC/MS analysis was performed on a Agilent 6890/5875.

Instrument ID System Configuration Column 1D Column Description P& T Trap
VOAG.I HP6890/HP5975 Restek RTX-Volatiles, 30mx 0.25mm, 1.0um Trap 10

Certification Statement
When the analytical method has been performed under NELAP certification, the analysis has met al of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

194213-VOA
Page 3 of 3
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Review Validation

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated
for CLP or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: 5‘-"—""" H Mﬂ/l]é

v jog o7

Date:
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