The order of this data package is as

follows:

1. Chain-of-Custody/Lab Request

2. Copies of COCs
3. Validation Report

4. Laboratory analysis

Comments:



American Radiation

Chain of Custody/Analysis Request

COC/Lab Request #:
2018-1812

Baton Rouge LA Page 1 of 1
Client Contact: Lab Agreement # __ com—s, Site Name: L_os Alamos Nafional Laboratory
Project Number! ADEP ./ Rad Screening Info:
Analysis Turnaround Time: . .,
24Hour- [} Other- O [CE’_,G»P? @/\) }7'&‘
7 Days - |
14Days- [] _ab Reporting Limit Type:
21Davs-__, — @ Method Detection Limit
Q‘ 28 Days - M,_/' g
. Sample' Sample Sample 9:5
Field Sample ID Date Time Matrix | =
CAWA-18-36 Feb 16 2018 12:15 W 1
CAWA-18-127 [Febte20ts] 12115 | "w |1
CAWA-18-40 IFeb 182018{ 11:01 w 1
CAWA-18-43 |Feb 16 2018]  9:39 wo [
CAWA-18-56 freb 21 2018]  10:44 w1

Special Instructions:

i Grat
mairear: G LT e g Gl 7 [ 778 e e
Relinquished by: Lo (‘QQ&Q\LJ ' - {Print Name: e _{_‘!_‘(P/ Date/Time: 1%[ Received by: Print Name: atefTime
Relinguished by: Print Name: Date/Time: IReceived by: Print Name: DatefTime:
Relinguished by: Print Name: Date/Time: IReceived by: Print Name: Date/Time:




)

LANL SMO COC/Lab Request #:
H : 2018-1763
Chain of Custody/Analysis Request
Los Alamos NM Page 1 of 1
Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: ® Rad Screening Info:
Analysis Turnaround Time: 8 g
= o ~
Z2Hour- [] Other- [ 5¢ 3 g
i 2
7 Days - 1 « g § . é
14 Days-  [] S191Ly, § 2 . % £ o Lab Reporting Limit Type:
o i e o] . .
21pays- [ 3|3 $lc|s cl212]|elalz £ Method Detection Limit
28 Days - elg|Rid|2ix|(a|la|E&ls[Tls||22
> D SIS)518 3|88 ¢ o3 2288
: Sample | Sample | Sample | @ [ S I BT SIS SIS S 5135155515
Fleld Sample ID pate | Tme | Maix |S|Sls)z13|z]lz|s/=12|2]5(=|2|%
CAWA-18-124 Feb 16 2018| 12:15 w 1 1 1
CAWA-18-35 freb162018] 12:15 W 1 1 211
CAWA-18-107 [Feo 162018] 12:15 W 2
CAWA-18-127 'Feb 162018 12:15 w 1121213 1 111 111
CAWA-18-36 Feb 16 2018 12:15 W 1121213 1 111 111
CAWA-18-37 fFeb 16 2018] 12:15 w 112
Special Instructions:
Relinquished b)ﬁ%éﬁ— Print Name;_/;mﬁ—/zwfw Date/T ime:z-’%—g%ﬁ Received by: E&ks‘_Q @{\;h Q«H'- Print Name: Eﬁﬁ%&\(‘g} FDate/T ime:@‘/f (9’/, f;%
— o - ey T
Refinquished by: Print Name: Date/Time: Received by: t Print Name: DatefTime:
Relinquished by: Print Name: Date/Time: IReceived by: Print Name: Date/Time:




COC/Lab Request #:

LANL SMO
_ . . 2018-1803
onomss  wy R-2e SI Chain of Custody/Analysis Request
Client Contact: Lab Agreement i Site Name: Los Alamos National Laboratory
Project Number: @ Rad Screening Info:
Analysis Turharound Time: 8 :‘g -
24 Hour - ] Other- [zl )E< g g
Le) F+ +
7 Days - | < é % § N . .
14Days- [ § % % “ ?3: o § 8 F_ab Reporting Limit Type:
21Days- [ aloialgi~12l2iwlz2 E Method Detection Limit
28 Days - M ol QIRIRIZE|E % 21 x Elalz
s1sisislz(glo)olz3|=z|2|F
- Sample | Sample | Sample |21 S 1 SIS 5I5(51515)251515
Field Sample 1D Date | Time | marix | 2] S| 2[2|2(212]2]2|2]2|¢8
CAWA-18-55 Feb 212018] 10:44 w 1 1 1
CAWA-18-112 reb 21 2018)  10:44 w A2
CAWA-18-56 Feb 212018 10:44 w 1121213 1 111 111

Special Instructions:

Relinquished by:/T W’Vow&@f Print Name: "@nﬂa\/c\nd‘efwi DatefTime: -L-{'%:g Received by: %&L@)"S—\é&\‘ Print Name: ézss\%@m,g JatelT ime:?éi%‘ ©
v 13 []

]

Relinquished by: Print Nare; DatefTime: Received by: Print Name: Date/Time:

Relinquished by: Print Name: DatefTime: Received by: Print Name: Date/Time:




LANL SMO

Los Alamos NM

Chain of Custody/Analysis Request

COC/lLab Request #:
2018-1761

Page 1 of t

Client Coniact: Lab Agreement # Site Name: Los Alamos National Laboratory
Project Number: ® Rad Screening Info:
Analysis Turparound Time: 8 :g <
24Hour- [] Other- Ll % 5 g
7 Days - D < g w § 8 é i imi
14Days- [ (914 ° g9 . z| 5 o 1 ab Reporting Limit Type:
20~ [ AN EIREEHEH I R Method Detection Limit
Field Sample ID S;‘;'t’:e S?;:::e s;;‘;gf % % % % % % % % % é;" % % % % %
CAWA-18-39 Feb 16 2018  11:01 w 1 1 211
CAWA-18-121 Feb 16 2018]  11:01 w /
CAWA-18-151445  [Feb162018| 11:01 w 2
CAWA-18-40 IFeb162018 11:01 W i121213 1 111 111
CAWA-18-41 Feb162018]  11:01 W 112

Special Instructions: -
T

Relinquished by: KW(T«‘/]_GL Té v/ | Print Name: Ié(,\,{\ﬁ Ao | owl|DatefTime: 2/{6/13 130CiReceived by: é?G\Mi. @4\3{0{4- Print Name: Q@\v&o &f"df Date/T! ime:?/ié//gf 3
f ol

Reltnquished by: Print Name: Date/Time: Received by: Print Name: Datel/Time:

Relinquished by: Print Name: Date/Time: Received by: Print Name: Date/Time:

&)




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CE{IAIN OF CUSTODY

Page 132 of 210

EVENT D 11668 "
ENT 1} EVENT NAME: Water/CdV (TA-16 260, Feb Cr Monthly)
My18 Q2
SAMPLE ID: CAWA-18-43 WORK ORDER:
AS c AS
AS COLLECTED AS COLLECTED
PLANNED PLANNED
Date Collected [ . ;
(MM/DD/YYY): fl! (b Ly & FIELD MATRIX: WG ﬁ/c_
TIME COLLECTED :
(HH:MM): 429 MEDIA: 5 ok
SAMPLE TECH GSP
PRS ID: M CODE: ;
\
LOCATION ID: COV-16-4ip $1 FIELD PREP; | UF
LOCATION TYPE: MOV FIELD QC TYF,;E: REG |
TOP DEPTH: i SAMPLE USAfGE: INV \JV
] vh \ a‘
PRIORITY ORDER CONTAINER PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
MSGP-Hg | 500 ML POLY HNO3
N Y AW
WSP-8260B-
62608 | st oL J
WSP-8270C- 1 LITER CE
svoA  |AMBER GLASS
WSP-8330B-NMED 1 LITER ICE
HEXMOD  |AMBER GLASS
WSP-CN(T) | 250 ML POLY NAOH
L |
WSP-GrossA/B | 1 LITER POLY HNO3 ;
|
]
WSP-LL-H-3 |1 LITER POLY NONE ;
WSP-RAD | 1 GAL POLY HNO3 ,
|
v wsP-TkN+TOC[P00 ML AMBER H2504 | \/ \%
GLASS ;




Los Alamos National Eaboratory Page 133 of 210

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID; 11669 Water/CdV (TA-16 260, Feb Cr Monthiy)

EVENT NAME: ' o'o,

SAMPLE ID: CAWA-18-43 WORK ORDER:

SAMPLE COMMENTS:

LOCATION COMMENTS:

e

FIELD PARAMETERS:

Sample Time 94239 HH:MM Discharge Rate 552 gpPim Dissolved Oxygen A 18w/t

Cpnme LUYS s\ e 700, | Y dre Sl

pH lﬁgg sy Purge Volume 264 ¢ 5&“%5 Coﬁgig{:‘;ce Zgzlubl ,.{15/“""

Temperature 0¥ ° Tcﬁﬁ‘?;’"e 423,26 guu.ouﬁ Turbidity Al owTy
COLLECTED BY (PRINT): [L\ Teco E{ WeSaue LL o
RELINQUISHED BY, Dateffime |RECEIVED BY AT EN (ST Date/Time
(Printed Name) } Shovclo | 2ltelle” | printed Name) / 5 Clrne 2010
(Signature) /2 mpny fraee 500 |(signature) ) /%00
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
{Printed Name) {Printed Name)
{Signature) (Signature)

Report Pate: 02/02/2018



Sampling Plan ED/Name://o//7@V‘/f‘/d')

2018~ g1 &

CocC:
TEST ~Explosives “YES - | NO

Samples coilected from a WFO area? (TAs -08, 09, 11, 14, 15, 16, 22, 36, 37, 39 40, and 49) ><
: -Field:Tast for Explosives Rasults - FOYESS NGO | NA
HE SPOT test result pos:tlve [f YES - Do not transport. )(

- _ . . - TEST = Chemical Preservation - - CUYEST T NO
Samp!es are chemically preserved? b{

: o .- Field' Team Member Statement : S - : YES'[LANO .| NA
Chemrcal preservatlon exceeds limits glven 40 CFR 136, Table | - Required Contalners, Preservanon Techniq ues and K
Holding Times [footnote 3). If YES - Do not ship.

: : S * TEST = Field Screen: L YES' ol NO.
The sample has fleld screemng measurements of alpha actMty and beta actlvlty‘v’ K
. Sample Activity - | Shipment Activity plE Sampled Locatmn CUlEYES ) NOS| I NA
.. (dpm/100em2)” _‘{dpm*g/100cm?) | R S
AIpha detectable AND Alpha 2160,000 AT TA-1 and adjacent hlliSldes, TA 21, Acnd Canyon, X
MDA C at TA-50, Area G at TA-54, TA-48, or TA-49
Alpha 2 125 AND  Alpha 21,250,000 AT other locations
Beta 2z 1,500 AND Beta 215,000,000 AT any location
The sample Alpha 216,000,000 dpm*g/100cm? or Beta 2 160,000,000 dpm*g/100cmz
i YES — Do not ship,
On the external surface of the sample container, alpha activity = 24 dpm/cm?, beta activity 2 240 dpm/crm?, or surface
activity 2 0.5 mR/hr. if YES - Do not ship.
" The sample s tentatively identified as DOT Hazard Class 7. (Radloactlve) The shipment is labéled Radioactive Material; *. - . B |
fxcepted Package ~ Limnted Quantlty of Mater:al UN2910 based on ﬂeld screenlng measurements of: alphe and beta}:: g !
actlwty i . _ . ; RS I . R . /
: p TEST - Location . - CYES: NO
Prior analytlca! measurements of radloact:ve lsotopes are avallable? A
Sample Activity (pCi/g) - S _ - Shipment Activity {pCi) . YES | INO | NA
*  AmM-24132 27 pCi/g AND Am- 241 2 270 000 pCi Total K
o (51372270 pCi/g AND Cs-137 2 270,000 pCi Total
s Pu-238227pCi/g AND Pu-238 = 270,000 pCi Total
. Pu-239/240 2 27 pCifg AND Pu-239/240 2 270,000 pCl Total
* Th-228 227 pCi/g AND Th-228 2 270,000 pCi Total
v U-234 2270 pCi/g AND U-234 2 1,600,000,000 pCi Total
*  U-238 2270 pCi/g AND  U-238 2 unfimited
*  H-3227,000,000 pCi/g AND H-3 2 27,000,000,000 pCi Total
Am-241, Pu-238, Pu-239/240, or Th-228 = 27,000,000 pCi; or Cs-137 2 270,000,000 pCi or U-234 = 160,000,000 pCi;
or H-3 2 1 Cl. If YES - Do not ship.
The sample is tentatively identified as'DOT Hazard Class 7 (Radioactive). The shipment is labeled'Radioactive Material, - Sy
Excepted Package — Lirmted Quantity of Materia[ = UN2910, based on prior analytica! measurements of radloactwe : b k /
|sotope5, - : . : L . : . A . . . L W
: L : - TEST =AK: - S "YES | NO
The shlppers documented knowledge of the sample posmwely |dent|f|es appropnate la beimg
- : ~Doctimented Field Team Member Statement : ; o LYES Il ENe | A
The sampfe is tenta'tlvely identlfred as DOTHazard:Class 7 (Radloactzve) The shrpment islabeled. Radfoactwe Matenai R S
Excepted Package - Limited Quant.vty of Materral UN2910 and the: samp]e is submltted to ARS or RP for hazard = "7
classification analysis. S : /
These samples do not meet the criterla for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200. The sa mple(s}
contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number, and packing group,
based on the shipper's knowledge of the sample:
Hazard Assessment Completed By: Date/Time Hazard Assessment Reviewed By: Date/Time
(Printed Name)™ BC‘M/W 2 At 2n/f| (Printed Name) Ly ag0 &%—b bj"" z/jé,/fc_
(Signature) P /§5 > {Signature) QQ\V\QQ Q&%'H’ f R

ER-SOP-10094, R1, ‘Attachment



Sampling Pian lD/Name'd“ﬁV' 16 "—#i‘f?-s' b4 coc;_ LOIT- 1514

. Cc\v"‘f(a =2

. . . TEST —Explosives. YES NO
Samples co!Eected from a WFO area? (TAs -08, 09 11, 14, 15, 16, 22, 36, 37, 39, 40, and 49) ps
: : - . Field Test for Explosives Results - YES | NO | NA
HE SPOT tes’c resuit posrtwe lf YES Do not transport. 7~
i i e _TEST = Chemical Preservation YES NO
“Samples are chemically preserved? X
. AN Field Tegrs Member Statement YES | NO | NA
Chemmal preservatmn exceeds Iim]ts given 40 CFR 136, Table il - Required Containers, Preservation Technigues and
Holding Times {footnote 3}. If YES - Do not ship. ><
L - TEST ~Field Screen: o o YES NO
The sample has fleld screenmg measurements of a!pha actwity and beta actlwty? Pl
‘Sample Activity 3"3{_ Shipment Actlwty L Sampled Location YES | NO | NA
(dpm/100er?) - < (dpm*g/100cm?); : ' '
Alpha detectable AND  Alpha 160,000 AT TA-1 and adjacent hllls:des, TA-21, Acid Canyon,
MDA C at TA-50, Area G at TA-54, TA-48, or TA-49 %
Alpha 2 125 AND  Alpha 21,250,000 AT other locations X
Beta 2 1,500 AND Beta 215,000,000 AT any location P
The sample Alpha 216,300,000 dpm*g/100cm? or Beta > 160,000,000 dpm*g/100cm2,
if YES -~ Do not ship. >(
On the external surface of the sample container, alpha activity = 24 dpm/cm2, beta activity 2 240 dpm/cm?, or surface )C
activity 2 0.5 mR/hr. If YES - Do not ship,
The sample is tentatwely idennfied as DOT Hazard Class 7. (Radioactwe) The shipment is Iabe!ed Radioactive Material, .
Excepted Package lelted Qua nt]ty of Meterlal - UN2910 based on ﬂeld screenmg measurements of alpha and beta >(
activity, _ AR . L .
: : P ; © TEST «Location® YES NO
Prior anaiyt:cal measurements of radmactwe isotopes are avallable? )<
“Sample:Activity (pCifg) |0 _ ' Shipment-Activity (pCi) YES | NO | NA
¢ Am-2412 27 pCi/g AND Am-241 2 270,000 pCl Total
+ (51372270 pCi/g AND €s-137 2 270,000 pCi Total
o Pyu-238227plifg AND Pu-238 2 270,000 pCi Total 74
s Pu-239/240 2 27 pCifg AND Pu-238/240 = 270,000 pCi Total
»  Th-228227 pCi/g AND Th-228 2 270,000 pCi Total
s U-2342270 pCifg AND U-234 2 1,600,000,000 pCi Total
o 23832270 pCifg AND U-238 z unlimited
o H-3227,000,000 pCi/g__AND H-3 = 27,000,000,600 pCi Total
Am-241, Pu-238, Pu-239/240, or Th-228 = 27,000,000 pCi; or Cs-137 2 270,000,000 pCi or U-234 = 160,000,000 pCi;
or H-3 2 1 Ci, If YES — Do not ship. ><
The sample is tentatwely identified as DOT Hazard Class 7.(Radloactive}: The shipment is labeled Radioactive Material,
Excepted Package leited Quantlty of Material UN2910 based on prlor analytical measurements of radioactwe >(
isotopes.. : : S
- L T CTEST=AK 0 3 B YES NO
The shlppers documented knowledge of the sample pos:tavely |dent|f:es appropriate la beilng ' e
: Documented Field Team Meémber Statement YES | NO | NA
The sampie is tentatlvely |dent|f1ed as:DOT Hazard Class 7: (Radioactive)., The shipment is labeled Radioactive Materia,
Excepted Package Lfm:ted Quanttty of Materral UN2910 and the: sampie Is.submitted to ARS or RP for hazard ><
classification analysis; ;=050 : :

These samples do not meet the criteria for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200, The sample(s)
contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number, and packing group,
based on the shipper’s knowledge of the sample: -

Hazard Assessment Completed By: Date/Time Hazard Assessment Reviewed By_:, Date/Time
(Printed Name) |/ string, T oo 2/167/1% {Printed Name) {QQ\ Nyl @ng%«(‘ z/1t /8
{Signature) _7/’2%_% foye) {Signature) ﬁé\\;\Q& @’L” ’",l )SCZD

CCJ V-lt - & P S7 ER-SOP-10094, R1, Attachment

Cvaie-2r



>ampiing Plan ID/Name: PiLlideg 21_?!’5.«3] (R0 S coc: LO1T - [EIR

TEST ~Explosives: o YES NO
Samples collected from a WFO area? (TAs -08, 09, 11, 14, 15, 16, 22, 36, 37, 39, 40, and 49}
- : Field Test for Explosives Results -~~~ YES [ .NO..| NA
HE SPOT test result positive. If YES - Do not transport,
SRR P i . TEST=Chemical'Preservation. ' YES NO
Samplas are ch emicallv preserved?
' ' Field: Team Member Staterent - YES | NO | NA

Chemical preservation exceeds I|m|ts given 40 CFR 136, Table Il — Required Containers, Preservation Technigues and
Holding Times {footnote 3). If YES - Do not ship.

TEST~FieldScreen” -~ . . YES NO
The sample has f:eld screemng measurements of aEpha actmtv and beta actswty?
- Sample Activity 7 |17 Shipment Activity: : :':- - R Sampled Location YES | NO | NA
- {dpm/100em?) . {dpm*g/100cm3) o o
Alpha detectable AND  Alpha 2160,000 AT -TA-1and adjacent hilisides, TA-21, Acid Canyon,
MDA C at TA-50, Area G at TA-54, TA-48, or TA-49
Alpha 2 125 AND  Alpha 21,250,000 AT other locations

Beta 2 1,500 AND Beta =15,000,000 AT anylocation

The sample Alpha 216,000,000 dpm*g/100cm? or Beta 2 160,000,000 dpm*g/100cm2.

If YES ~ Do not ship.

On the external surface of the sample container, alpha activity 2 24 dpm/cm?, beta activity 2 240 dpm/cm?, or surface
activity 2 0.5 mR/hr. If YES — Do not ship.

The sample is tentatively identified as' DOT Hazard Class 7 (Radioactive). The shipment 1s labeled Radioactive Material,

Excepted Package - Limlted Quantity of Materia[ - UN2910 based on fleld screening measurements of alpha and beta

activity.
: _TEST = Location’ : » S © O YES NO
Prior analytlcal measurements of radloactfve lsetopes are avallabfe?
Sample Activity (pCifg) l FEERATE C T shipment Actlvity (pCi)- "YES | NO | NA
*  AmM-241227 pCi/g AND Am-2412 270 000 pCi Total '
o (s-137 2270 pCi/g AND Cs-137 = 270,000 pJi Total
*»  Pu-238 227 pCi/g AND Pu-238 = 270,000 pCi Total
s Pu-239/2402 27 pCifg AND Pu-239/240 2 270,000 pCi Total
o Th-228 227 pCi/g AND Th-228 = 270,000 pCi Total
¢ U-2342270pCi/g AND U-234 = 1,600,000,000 pCi Total
s U-2382270pCi/g AND U-238 2 unlimited

®  H-3 227,000,000 pCi/g AND H-3 2 27,000,000,000 pCi Total

Am-241, Pu-238, Pu-239/240, or Th-228 = 27,000,000 nCi; or Cs-137 & 270,000,000 pCi or U-234 2 160,000,000 pCi; ’\
or H-3 2 1 Ci. If YES — Do not ship.
The sample is tentatively identified as DOT Hazard. Class 7'(Ré|dioac'ti\ie}' The shipment'is [abeled Radioactive Material,
Excepted Package ~ anlted Quantlty of Materlal — UN2910; based on prior analytlcal measurements of radloactive \
isotopes.

: TEST=AK. . ' YES NO
The shippers documented know!edge of the sample positively identifies appropr:ate iabelmg

" Documented Field Team Member Statement - YES. | NOQ { NAN

The samplé is tentatively identified as-DOT Hazard Class 7 (Radloactlve) “The shipment.is labeled Radioactive Material,
Excepted Package — L.'mrted Quant:ty of Materlal UN2910 and the sample Is. submltted to ARS or RP for hazard
classification analysis, . .

These samples do not meet the criteria for classification in any hazard class according to regulation OSHA 29 CFR 1910,1200. The sample(s)
contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number, and packing group,
based on the shipper's knowledge of the sample:

Hazard Assessment Completed By: Date/Time Hazard Assessment Reviewed By: Date/Time
(Printed Name) T jandex\fh 1-214& (Printed Name) iz&v%&f\g%@ : 2/2//(6
(Signature) ’fm\ﬂ» /VW&’V ] 3‘1() (Signature) @é\wﬁ_{z @(\1 [W

ER-SCP110094, R1, Attachment



Chain Of Custody No.

2018-1812

1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks Blanks
IARS1-18-00556 |Generic:Low_Level Tritium 3 1
ARS1-18-00556 |Generic:Low_Level_Tritium 1
()
2 2 9 <
% (<) A c % ol © 8 ge
= X @B S o) (&) o << o =
g @ 3 L L 2 |5 |58 o o ® 8 i
0| X| = 8| X| X 7] o o3 98 2 S o
=l S5 m ala | o |5 S Al Xl = S ml S o
S| S| 2 Al o < o) e nl B Qo Bl = =
8 K| E O .0 = o9 ol 0 n o © c
m ° nliaoun =| oL =] S = o
. , o Slg | 8 Bl¥ |[2e1902 09 x x o g 8 <)
Analysis |Prep Regular Field ol B35 S| 5| 5 SX BXoE| QE T S o & 2 b
i ; = LT 9 S|« coloo @B ©a I O 3 8 @ >
SDG Analytical Method Lot ID Lot ID Samples |Duplicates | =| iT| W S| SIS |<unlanldunl Sv oo S &la o
ARS1-18-00556 |[Generic:Low_Level_Tritium ARS1-B18- ARS1-B18- 4 1 1 11
2. Distribution Of Analytes In EDD.
Analytical Method Sample Target Spiked
Analytical Method Category Field Sample ID Lab Sample ID Purpose Analytes Surrogates ICompounds [TICS
Generic:Low_Level_Tritium RAD ICAWA-18-127 IARS1-B18-00506-12 FD 1 0 0 0
Generic:Low_Level_Tritium RAD ICAWA-18-36 IARS1-B18-00506-11 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAWA-18-40 IARS1-B18-00506-13 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAWA-18-43 IARS1-B18-00506-14 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAWA-18-56 IARS1-B18-00506-15 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS IARS1-B18-00506-01 LCS 0 0 1 0
Generic:Low_Level_Tritium RAD LCSD IARS1-B18-00506-02 LCSD 0 0 1 0
Generic:Low_Level_Tritium RAD MB IARS1-B18-00506-03 MB 1 0 0 0
3. Are any analytes missing?
No.
4. Were any holding times exceeded?
No.
Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 1 of 3




DATA VALIDATION REPORT

5. Any contaminants in blanks?

No.

6. Any surrogate recoveries outside the control limits?

No.

7. Any MS/MSD recoveries or RPDs outside the control limits?

No.

8. Any LCS/LCSD or BS/BSD recoveries or RPDs outside the control limits?

No.

9. Any Field Duplicate RPDs outside the desired limits?

No.

10. Any Lab Duplicate RPDs outside the desired limits?

No.

11. Any required reporting limits exceeded?
No.

12. Additional Validator's Comments.

13. Display Flagged Data.

Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 2 of 3



DATA VALIDATION REPORT

[a) [) [«}]
5 P g 5 § = g El I3 < g - )
o = =~ 0] Q2 5] o - 7 = ] °
2 € £ = B 3 s | Eg./sS |8 Z 8 Y 5 < g a 2 |58 o
5 3 S | @8 S So S 8|85 8c | & 8| E & 2 o o.% B8 o| & o |80 §
= 188 L, s 89 E | OJ8SE 83 | B ¢l S 5 5 5 E% = s o £ |Sgo
« Q he] ol = = =Cc « o =] E@ b} Q o = - 2
g Q © | 55 €% g g3 5 | 95388 |s| g 9 g 8 8 82 2 55 S |SE 3
1 Q ir nol<cO < <= o J >0 >0 [a)] — 1 14 14 14 ool w0l a < Sbhl o
R-26 S1 p018-1812 ICAWA-18-56 REG [NIT  |RAD Generic:Low_Lev [Tritium Y R5 N [1328 pCilL  [1.328 pCilC p.763 .814 02/21/2018 ARS1-B18- VAL
lel_Tritiu 00506
Reason Code Description
NQ The analytical laboratory did not qualifiy the analyte as not detected and/or any other standard qualifire. The analyte is detected in the sample.
R5 Analyte is not detected because the amount reported is less than the MDC.
14. Usable Result Count.
No. Unuseable
Field Sample ID Location ID Sample Purpose Analytical Method Records Total Records
ICAWA-18-127 CdV-16-1(i) FD Generic:Low_Level_Tritium |0 1
ICAWA-18-36 ICdV-16-1(i) REG Generic:Low_Level_Tritium |0 1
ICAWA-18-40 ICdV-16-2(i)r REG iGeneric:Low_Level_Tritium |0 1
ICAWA-18-43 ICDV-16-4ip S1 REG IGeneric:Low_Level_Tritium |0 1
ICAWA-18-56 R-26 S1 REG IGeneric:Low_Level_Tritium [0 1

Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 3 of 3
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ARS Aleut Analytical

ARS International, LLC
Laboratory Analysis Report

ARS1-18-00556

Prepared for:
Los Alamos National Laboratory

Nita Patel
P.O. Box 1663
MS M992
Los Alamos, NM 87545

npatel@lanl.gov
sherwoods@lanl.gov

Phone: 505-665-9273
Fax: 505-665-9972

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or the interpretation of any analytical results provided other than the cost of the analysis itself.
Reproduction of this report in fess than full requires the written consent of the client.

Contact Person: Questions regarding this analytical report should be addressed to:
Project Manager
ProjectManagers@amrad.com

Phone: 225.381.2991
Fax: 225.381.2996

LELAP Cert# 01949 50f 79
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2609 North River Road ¢ Port Allen, Louisiana 70767

1(800) 401-4277 e Fax (225) 381-2996

ARS Aleut Analytical

April 25, 2018

Nita Patel

Sherri Sherwood

Los Alamos National Laboratory
505-665-9273

npatel @lanl.gov

ARS SDG: ARS1-18-00556
Project Description: 2018-1812
Charge Code: ADEP

Dear Nita,

On February 23, 2018, ARS Aleut Analytical, LLC received five (5) samples to be analyzed for Enriched H-3.

The samples were processed and counted using the appropriate equipment and techniques for these types of
analyses. Results of all the analyses are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

If you have any questions, please do not hesitate to call at 255.381.2991 or email ProjectManagers@amrad.com.

Sincerely,

fovi

Susan Leese
Project Management
ARS Aleut Analytical, LLC

6 of 79
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225) 381-2996

ARS Aleut Analytical

PROJECT SAMPLE IDENTIFICATION

CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Client ARS Aleut Analytical
Sample ID Sample ID
CAWA-18-36 ARS1-18-00556-001
CAWA-18-127 ARS1-18-00556-002
CAWA-18-40 ARS1-18-00556-003
CAWA-18-43 ARS1-18-00556-004
CAWA-18-56 ARS1-18-00556-005
SAMPLE RECEIPT/PREP

The samples arrived in good condition. The samples were screened for radioactive contamination as per procedure
ARS-062 "Sample Receiving". Turnaround time was set at 40 calendar days.

ANALYTICAL METHODS

Enriched H-3 analysis was performed using ARS-040, "'Tritium Assay in Water Samples Using Electrolytic
Enrichment''.

H-3 screening analysis was performed using ARS-054, "Tritium in Water (EPA 906.0)".

ANALYTICAL RESULTS

All QC criteria were met.

ARS Aleut Analytical Laboratory Management's Comments:

“I certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager’s designee, as verified by the following signature.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is in compliance with client specific requirements, both technically and for completeness, other than the conditions
detailed above or in the sample data package narrative. Release, by submission through email, the data contained in
this electronic image and the computer-readable EDD (as applicable), has been authorized by the laboratory
Manager/Technical Director or the Manager's designee."

~— >/;-é,¢ Laboratory Management, ARS Aleut Analytical l// ~36~{ <

Signature Title Date

70of79
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ARS Aleut Analytical

Notes (Case Narrative):

General Comments:

1.0)
2.0)

3.0)

Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated.

Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use of a
water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid matrix.
Modified analyses are indicated by the subsequent addition of “m" to the procedure number (i.e. 900.0M).

All NIOSH method results are reported without blank corrections applied.

Radiochemistry Comments:

1.0) All MDA/MDC values are calculated on a sample specific basis.

2.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.

3.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally occurring
radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than the actual total activity due to the
extent of secular equilibrium achieved in the various decay chains at the time of analysis. The total activity is not representative of
nuclides that emit solely alpha or beta particles.

4.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228 (Gamma Spectroscopy only).

5.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234 (Gamma Spectroscopy only).

6.0) All gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe).

7.0) ARS makes every attempt to match sample density to calibrated density; however, in some cases, it is not practical or possible to do
so and data results may be affected (Gamma Spectroscopy only).

8.0) Gamma spectroscopy results are calculated values based on the ORTEC  GammaVision ENV32 Analysis Engine.

9.0) ACLASS DOD and ISO 17025 certification applies only to the following analytes and methods: Gross Alpha and Gross Beta (EPA
900, SM7110B&C, SW846 9310); Radium 226 (EPA 903, EPA 903.1, SM 7500 Ra-B, SW846 9315); Radium 228 (EPA 904, SM
7500 Ra-B SW846 9320); lodine-131(EPA 901.1); Uranium by ICPMS (EPA 200.8); Strontium 89/90 (EPA 905, Eichrom SRWO01,
HASL 300 Sr-03-RC); Tritium (EPA 906, EPA 906M); Gamma Emitters (EPA 901.1, SM7120B, HASL 300 Ga-01-R); Americium-241,
Curium 242/244, Plutonium 239/240 and 241, Thorium 228/230/232, Uranium 234/233 and 238 (Eichrom ACW03 VBS); Lead 210
(HASL 300 Pb-01-RC, Eichrom OTW01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO02, Eichrom TCS01M).

Definitions:

CRDL Contract Required Detection Limit

csu Combined Standard Uncertainty

DLC Decision Level Concentration (ANSI N42.23) or critical level

DO Duplicate Original

pup Method Duplicate

LCS/LCSD Laboratory Control Sample/Laboratory Control Sample Duplicate

MDA Minimum Detectable Activity

MDC (Minimum Detectable Concentration) minimum concentration of the analyte that ARS can detect utilizing the specific analysis

MBL Method Blank

MS/MSD Matrix Spike/Matrix Spike Duplicate

N/A Not Applicable

NP Not Provided

NR Not Referenced

LOD Limit of Detection

LOQ Limit of Quantitation

MCL Maximum Contaminant Level

Data Qualifiers:

ZCpP ¢«oO

Iimxon *

The analyte is found in both the associated method blank and the sample. This flag indicates probable blank contamination.
Sample analysis accomplished through dilution.

The reported result is an estimated value above the limit of detection but outside of quantitation range (e.g., matrix interference
was observed).

One or more quality control criteria failed (e.g., LCS recovery, surrogate spike recovery, or CCV recovery).

Activity is below the MDC, MDA, MDL, or LOD

The analyte is a tentatively identified compound using mass spectrometry or any non-customer requested compounds that are
tentatively identified.

LCS/LL.CSD or MS/MSD fails RPD criteria.

Spike

Subcontracted out to another qualified laboratory

Holding time exceeded

Exceeds MCL

Reporting Limit is higher than MCL; Target cannot be detected

ARS-059-010
Revision: 10.1
Revision Date: 4-3-18

8 of 79
Page 10of 7
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2609 North River Road « Port Allen, Louisiana 70767

ARS Aleut Analytical

ARS Sample Delivery Group:

ARS1-18-00556

1 (800) 401-4277 « FAX (225) 381-2996

Request or PO Number:

2018-1812

Client Sample ID: CAWA-18-36 ARS Sample ID: ARS1-18-00556-001
Sample Collection Date: 02/16/18 Date Received: 02/23/18

Sample Matrix: Aqueous Rebort Date: 04/24/18

Percent Solids: N/A
Radiochemistry
. R - - g
| Analysis ¢ Analysis Analysis ! Analysis Analysis Tracer/Chem

Description | Results CSU +/-1s Mbc bLc CRDL | Qual Units Z Method Date/Time Technici Y

gEnriched H-35 26.645 4.196 2.961 1.436 3.221 pCi/L % ARS-040/ 04/23/18 14:33 MMORGAN N/A

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in
less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 1 of 5
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2609 North River Road « Port Allen, Louisiana 70767

1 (800) 401-4277 « FAX (225) 381-2996

ARS Aleut Analytical
ARS Sample Delivery Group: ARS1-18-00556 Request or PO Number: 2018-1812
Client Sample ID: CAWA-18-127 ARS Sample ID: ARS1-18-00556-002
Sample Collection Date: 02/16/18 Date Received: 02/23/18
Sample Matrix: Aqueous Report Date: 04/24/18
Percent Solids: N/A
Radiochemistry
‘ Analysis f Analysis V g _ R , Ai]v:a-ysis"‘% I Analysi Analy Tracer/Chem
Description | Results CSuU +/ “% MDC bLC CRDL %Qualé Units i Method Z Date/!rime Technician Recovery
Enriched H-3 | 20418,  aso1 2.812 1364, 3.221 ARS-040/ 104/23/18 20:16 MMORGAN N/A

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in
less than full requires the written consent of the client.

Page 2 of 5

LELAP Certificate# 01949

110f 79




2609 North River Road ¢ Port Allen, Louisiana 70767

ARS Aleut Analytical

1 (800) 401-4277 « FAX (225) 381-2996

ARS Sampie Delivery Group: ARS1-18-00556 Req or PON
Client Sample ID: CAWA-18-40 ARS Sample ID: ARS1-18-00556-003

Sample Collection Date: 02/16/18 Date Received:
Sample Matrix: Aqueous Report Date:
Percent Solids: N/A

Radiochemistry
Y ; Y H = § Analysis
Description . Results CSU +/-1s MDC DLC Qual Units Method
‘Enriched H-3 ¢ 4.993 ',; 1.132 2.581§ 1.252 pCi/L ARS-040/ 04/24/18 2:00

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in

less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 3 of 5




2609 North River Road « Port Allen, Louisiana 70767

1 (800) 401-4277 e FAX (225) 381-2996

ARS Aleut Analytical
ARS Sample Delivery Group: ARS1-18-00556 Req or PO ber: 2018-1812
Client Sample ID: CAWA-18-43 ARS Sample ID: ARS1-18-00556-004
Sample Collection Date: 02/16/18 Date Received: 02/23/18

Sample Matrix: Agueous Report Date: 04/24/18

Percent Solids: N/A
Radiochemistry
. “A|r|alysis wAhalywsi’s“M _ g - I Aﬁmysis e Analysi Analysi Tracer/Chem
! Description Results CSU +/-1s é MDC bic CRDL | Qual Units Method Date/Time Tech rici R 4
z'VI’En’r’ichgt’:)I H—3 - ] ”’9’:;'{98 1.733% 2.873 1.393 3.221 pCi/L ARS-040/ 04/24/18 7:42 MMORGAN N/A

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in

less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 4 of 5
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2609 North River Road ¢ Port Allen, Louisiana 70767
1 (800) 401-4277  FAX (225) 381-2996

ARS Aleut Analytical
ARS Sample Delivery Group: ARS1-18-00556 Req or PO : 2018-1812
Client Sample ID: CAWA-18-56 ARS Sample ID: ARS1-18-00556-005
Sample Collection Date: 02/21/18 Date Received: 02/23/18
Sample Matrix: Aqueous Report Date: 04/24/18
Percent Solids: N/A
Radiochemistry
 Analysis | Analysis | ey 4gge | ‘Analysis Analysis | Analysis  Tracer/Chem |
Description f Results CsU +/ 1s§ MDC f bLc CRDL _ Qual Units Method Date/"l'ime Technici R Yy
Enriched H-3 -1.328 0.814} 2763 1.340, 3221 U pCi/L ARS-040/ 04/24/18 13:25 /| MMORGAN N/A |

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in
less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 5 of 5 14 of 79




Analytical Batch | ARS1-B18-00506
SDG | © ARS1-18-00556
Analysis Low Level Tritium by Electrolytic Enrichment
Analysis Test Method ARS-040/
Analysis Code LSC-LLH3-AQ
Report Units ) pCi/L

~ Acceptable Qéﬂ‘P;éiV-formance Ranges

% Performance Items and Ranges

QC Sample Type

Léi:orétory Control Sample - ' Rvery(%) > 0 B "< 20
Matrix Spike Recovery (%): > 60 < 140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): =25

; b . An;lysis
_Laboratory Control Sample _pate P -
Analysis Batch Sample ID , QC Type ‘ Analyte : Results / CSU (1s) ’ Expected Value LCS Rec (%) i

ARS1-B18-00506-01 LCS . ENRICHED H-3 32.327 i 5.026 : 31.600

Analysis
Technician

04/21/18 05:23

MMORGAN

' "A'nalysis
. Technician

Analysis

Duplicate RER/DER/RPD aiys

Analyte | ResultsLCS | CSULCS(1s) | ResultsLCSD | CSULCSD (1s) |

04/21/18 11:07

MMORGAN

?

; "
:
i
i

0.192 0.272

ENRICHED H-3 L 32327 5.026 30.446 4.759
S T T e
f Mhod Blank o | Date | Technician MMORGAN

Analysis Batch Sample ID

Analyte Results CSU (1s)

ARS1-B18-00506-03 7 ENRICHED H-3 |

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report
in less than full requires the written consent of the client.

LELAP Certificate# 01949

150f 79
Page 7 of 7
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Liquid Scintillation Count Log

Date Time ARS Sample LD. Ff:::ll;n Liquid Scintillation File |Technician| Notes
Number Number Initials | Identifier
Number

4/20/2018 14:.00 Background N/A 1511 SC

4/20/2018 14:00 B1800506 1 1511 sC

4/20/2018 14:.00 B18-00506 2 1511 SC

4/20/2018 14:00 B18-00506 3 1511 sC

4/20/2018 14:00 B1800506 4 1511 SC

4/20/2018 14:00 B18-00506 5 1511 sC

4/20/2018 14:00 B1800506 6 1511 SC

4/20/2018 14:00 B18.00506 7 1511 SC

4/20/2018 14:00 B1800506 8 1511 SC

4/20/2018 14:00 B18-00506 9 1511 sC

4/20/2018 14:00 B1800506 10 1511 SC

4/20/2018 14:00 B18-00506 11 1511 SC

4/20/2018 14:00 B1800506 12 1511 sC

4/20/2018 14:00 B1800506 13 1511 SC

4/20/2018 14:00 B1800506 14 1511 sC

4/20/2018 14:00 B18-00506 15 1511 sC

4/20/2018 14:00 SNC163 QA QA SC 3
CE-19
R1.0 3Psinged on:
10/11/2017 4/24/2018 11:18 AM



Notes
[ 3 |Late entry. SNC Counted before samples of B18-00506. 4/23/2018 11:11] sC |
R1.0 33irged on:
10/11/2017 4/24/2018 11:19 AM
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Low Level Tritium pH Checks

SDG# Fraction pH Date Analyst
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Liquid Scintillation Count Log

Date Time ARS Sample LD. Ff:cttcil(:n Liquid Scintillation File Teclfn.ician Not‘es
Number Number Initials | Identifier
Number
2/22/2018 15:00 Background N/A N/A MM
2/22/2018 15:00 B18-00131 1 1600 MM
2/22/2018 15:00 B18-00131 2 1600 MM
2/22/2018 15:00 B18-00131 3 1600 MM
2/22/2018 15:00 B18.00131 4 1600 MM
2/22/2018 15:00 B18-00131 5 1600 MM
2/22/2018 15:00 B1800131 6 1600 MM
2/22/2018 15:00 B18-00131 7 1600 MM
2/22/2018 15:00 B18-00131 8 1600 MM
2/22/2018 15:00 B18-00131 9 1600 MM
2/22/2018 15:00 B18-00131 10 1600 MM
2/22/2018 15:00 B18-00131 11 1600 MM
2/22/2018 15:00 B18.00131 12 1600 MM
2/26/2018 15:00 SNC163 QA 1638 MM
2/26/2018 15:00 Background N/A 1638 MM
2/26/2018 15:00 B18-00131 1 1638 MM
2/26/2018 15:00 B18-00131 3 1638 MM
2/26/2018 15:00 B18-00131 4 1638 MM
2/26/2018 15:00 B18-00131 5 1638 MM
2/26/2018 15:00 B18-00131 6 1638 MM
2/26/2018 15:00 B1800131 7 1638 MM
2/26/2018 15:00 B18-00131 11 1638 MM
1/28/2018 15.00 SNC163 QA QA MM
2/28/2018 15:00 Background N/A 1606 MM
2/28/2018 15:00 B18-00442 1 1606 MM
2/28/2018 15:00 B18-00442 4 1606 MM
2/28/2018 15:00 B18.00442 5 1606 MM
2/28/2018 15:00 B18-00442 6 1606 MM
2/18/2018 15:00 B18-00442 7 1606 MM
2/18/2018 15:00 B18.00442 8 1606 MM
2/28/2018 15:00 B18-00442 9 1606 MM
2/28/2018 15:00 B1800442 10 1606 MM
2/28/2018 15:00 B18-00442 11 1606 MM
2/28/2018 15:00 B18-00442 12 1606 MM
2/28/2018 15:00 ] B18.00442 13 1606 MM
2/28/2018 15:00 B1800442 14 1606 MM
2/28/2018 15:00 B18-00442 15 1606 MM
CE-19
R1.0 54 dfrtfited on:

10/11/2017 3/5/2018 8:36 AM
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Printed: 4/28/2017 4:35 PM

INTERNATIONAL

QUALITY CONTROL PRQGRAM

RADIQACTIVE REFERENCE: SOLUTIONS;

ANNUAL ACTIVITY VERIFICATION

Prepared & Counted By

Verified & Approved By \

—v
QC Approval W

VERIFICATION DATE 42712017 0 00/ date counted
STANDARD REFERENCE #/§1 | &
Principal Radionuclide Half Life, Years Half Life, Days
[i] ENTER ~> [ 1.232E+01 OR ->
1.232E+01 4.4999E+03
Radionuc!idem:] Dilution Reference Date| ~  4/27/2017 0:00}
Dilution Activity 2.58{pCi per gram ===> dpm/g 5.75
Verif. Date Decay Corrected 2.59|pCi per gram ===> dpm/g 5.75
: Minimum of 3 Required
‘ 5 Sample Counts Count Tir ctor iency cpm
[S-0324-V2 17 76 1 £SC 0.3007 9.00 5.027 5.79 2.61
§ 0324-V3 18.32 1 LSC 0.3033 9.00 5.071 6.06 273
§ 0324-V4 17.74 1 LSC 0.3041 9,00 5.019 56,73 2.58
S-0324-V5 18.62 1 LSC 0.3036 9.00 5.008 6.33 2.85
Average 5.98 2.69
Two Sigma Uncertainty 0.54 0.24
10% Max PASS Standard Deviation percent of known concentration 4.77% 4.77%
Target Activity 5.75 2.59
5% Max PASS % Diff 3.93% 3.93%
Verification Expiration Date:| April 27,2018 |
Date: 4/27/2017 0:00

Date: 4~ 2%~ 1)

Date: O ¥ - 3 P~ //7

4 RN R AL

H-3 Verified 4/28/17

SL Expires Y} .JA¥:]

Manufacturer | NIST SRM 4927F
Sol Matrix | H20
Ref No | NIST SRM 4927F

Tech | Unknown

Parent ID | $-0316

RADIOACTIVE STANDARDS -- BATON ROUGE L ABORATORY

IRTL U AT HIN AL

Q\QAO\QA Assistant Folder\01 Documenting(sharedocs)\01 Documentation\01 Standards\Standard Verification Caiculation{without

plating recovery)

ARS-038
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ARS International P QL Printed: 4/28/2017 4:30 PM
Baton Rouge Laboratory STD ID: S-0324 Page 1 of 1

Add / Edit Secondary Standards

Parent Standard Data

Planning Comments . Create H-3 LCS standard
Target dpm/g (on dil, date)

Target Final Volume mi

Appx mass g of Parent Sol'n
Appx vol ml of Parent Sol'n

Expected Addition for Analysis g

Secondary Solution #

Dilution Date (New Ref Date)
Ampoule, Empty (g)
Ampoule/Solution Gross (g)

Net Wt Removed (g)

Transfer Container, empty (g)

Container Plus Solution(g)

Net Wt Transferred (g) 50111 : Parent Comments
DPMY Xferred 0n04/27/zuz} o‘:uo k f‘:if’uso."é‘z;s’;:’;sqc\'g Parent Tech
Dlluenr/matrlx‘ ‘ DI Water s Prlmnry’
Dlluent Density Cont, empty (g} 1E-05 IsLCs TR
Test Mass of 5 mi of DHuent (Q) Is Tracer
onuen; Density Ta;: - (g/ml) Is Calib
Dilution Empty Cnl;xtalner Mass (g) ” 415.17
‘ KDH‘u’tl’o‘n Fult C;:mt q‘ (If ;n;ns;r;?) 2411. 11

Dlution Final Volume ml (If measured) *

Final Dilution Density (g/mL)

Final Dilution Measured Mass g

Comments

Final Dilutlon dpm/g

Final Dit New Ref Date/Time

©5.2377959

5-0324

22,2799

1995,

]

| 5.24720495904709
5

Standards Preparation / Dilution

04/27/2017 0:00

i 17.2688

2000

“5,75198744176021

04/27/2017 0:00

1812081

Parent Solution Reference # IST SRM

Parent Sciution #

Pa;'nnt Prlnclpal R;dlonu;:|ld;

‘ ’Plrent Reference Data

‘ ‘Parent Certlﬂet; Act

Parent Ct;rt Act Uncert 1 sléms
 arent5p. Gravky G/
. ’ Purlr;t Su;;pl;e!
é;unt Date R;vd

Parent Recelved By

Parav;t c;n Exp Date

Parent Matrix

Certified dpm/g At Ref Date

Certified dpm/g On 04/27/2017 0:00

Half Life
(Days)
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als

INTERNATIONAL

Report Compilation Checklist

ars spe: 18-00556 LANL

Client Name:

Sample Matrix: AQ

LEVEL 1 COMPONENTS

1st Reviewer

1) Cover Page Complete and Accurate (see ARS-059)? ¥Ws No NA

2) Technical Review Checklist(s) Complete and Accurate? s No N/A

3) Case Narrative Complete and Accurate (see ﬁRs;osg)?%W ¥s  No NA
ote: £nsure original Subcontrac

4) Form 1s Present for all Samples and Tests? .- lsmdudfd if applicable. ¥s No NA

5) Client Specific Components are Present and Complete? ¥s No NA

LEVEL 2 COMPONENTS

1st Reviewer

Thclide SUDCONTTactor

6) Batch Quality Control Report is Present and Accurate?nc oo if applicable ¥¥s No NA
7) DQO Report is Present and Accurate? Ys No NA
8) Client Specific Batch QC Components are Present and Complete? Y¢s No NA

Ensure all original subcontractor information is included,

LEVEL 3 COMPONENTS if applicable

1st Reviewer

9) Efficiencies are Present? Yés No N/A
10) Calibrations are Present? Yés No N/A
11) Backgrounds are Present? Yés No NA
12) Spectrum Analysis is Present? Yés No NA
13) Spectral Plots are Present? Yes No NA
14) Plateaus are Present? Yes No NA
15) Control Charts are Present? Yés No N/A
16) Other: Yes No NA

Ensure all original subcontractor information is included,
LEVEL 4 COMPONENTS if applicable

1st Reviewer

17) Preparation Raw Data Present and Complete? s No NA
18) Instrument Raw Data Present and Complete? Xfs No NA
19) Calibration Certificates Present? Yes No NA
20) Copies of Log Book Pages Present? Xfs No NA
21) Sample Receiving Documentation Present? ¥fs No NA
22) LIMS Reports Present? ¥fs No NA
23) Applicable Correspondence Present? X¥fs No NA
24) Other: Yes No NA

o -25-1§

T e

Report Generator Signature Date

ARS-059-008
Revision: 1
Revision Date: 092214

Management Review Signature

1 of 2 (with second page a separable form that is not page numbered)
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LSC
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-18-00556

Sample Matrix: AQ Aliquot (Circle One): Dry As Reéived Filtered

Other:

Required QC Samples (Mark all that apply): Blank 1L.CS LCSD SampleDup MS MSD
ARS A, Batch ID(s): Batch A: B18-00442 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3/SC-AQ N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

Chemist Review

Verifier Review

1) 100% of Manual Transcriptions Verified? G> No NA & No NA
2) 100% of Manual Calculations Verified? Yes  No @ Yes No \@»
3) Blank Composition/Configuration Matches Calibration? @ No N/A @@ No NA
4) Deviations from procedure are documented and verified? Yes  No @ Yes  No D
5) Appropriate Cocktail Selected? (@ No NA |~ No NA
6) Sample Prep Anomaly? E/No [] Yes (See Tech Notes) NCR # (If initiated):
2-28-(8 3%
Chemist Signatur. Date Verifier Re%ew Signatd)e \ Date
B. ANALYSIS REVIEW
- - - - Analyst Review QA Officer Review
1) Calibrations Valid and Current? ﬂé;} No N/A Yes No NA
2) Backgrounds Valid and Current? @ No N/A Yes  No N/A
3) Source Checks Completed and Acceptable? ﬂej No N/A Yes  No N/A
QA Officer Signature Date

Analyst Review
Patiinan

Technicial Review

ARS-059 Page 1 of 2

4) Background Checks Complete and Acceptable? 6(9/ No N/A Yes  No MNA
5) 100% of Manually Entered Parameters Verified Accurate? / Yes) No N/A Yes No NA
N
6) Appropriate QC samples initiated at required frequency? Feg No N/A Yes No N
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct C N A
3) and Peak Shapes are Acceptable? Yes) No  NA ves ° f
} Spectra show no Evidence of Interferences? @ No N/A Yes No NA
) Sample Quench for All Samples wywin Range of Quench Curve? @ No N/A Yes No N
7) Analysis Anomaly? % L] Yes (See Comments)  NCR # (If initiated):
Mgéda’ ¢ Mo, 36 20 MNA
Analyst Signature { Date Technicial Reviewer Signature Date
y
68 of 79




ARS

C. BATCH QC VALIDATION

INTERNATIONAL Technical Review Checklist

Batch A:

B18-00442

ARS-059 Page 2 of 2

. - Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes  No P1/A Yes  No A
2) RDL Criteria are Met? Yes No NA Yes No NA
3) Method Blank Criterion Met? Yes No NA Yes No NA
4) LCS/LCD Criteria Met? Yes No NIA Yes No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA Yes  No NA
6) MS/MSD Criteria Met? Yes No N Yes No NAR
7) Batch QC Anomaly? Z No [] Yes (See Tech Notes)  NCR # (If initiated):
Project Managérgignature Date QA Officer Signature Date
GENERAL COMMENTS
69 of 79




ARS
gdf Technical Review Checklist

= NTERNATIONAL
ARS SDG ARS1-18-00556
Sample Matrix: AQ Aliquot (Circle One): Dry As Re\(eived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LGéD Sample Dup MS MSD
ARS A, Batch ID(s): Batch A: B18-00506 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3-AQ N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

\Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? C:Es No N/A Yé{e," v No N/A
2) 100% of Manual Calculations Verified? Yes No NK Yex o
3) Blank Composition/Configuration Matches Calibration? Y6 No NA \J\;N/A
4) Deviations from procedure are documented and verified? Yes  No N | Yes N;\N’A
5) Appropriate Cocktail Selected? YW No NA Yes No N/A

6) Sample Prep Anomaly? M No L] Yes (See Tech Notes) NCR # (If initiated):

WM Y-20-1 W o for frod Y241 o

Chemist Signature Date Verifier Review Signature Date

B. ANALYSIS REVIEW

- L Analyst Review QA Officer Review
1) Calibrations Valid and Current? (e’ No NA @& No NA
2) Backgrounds Valid and Current? @ No NA [ &8 No NA
3) Source Checks Completed and Acceptable? LA@SA No N/A ¥ No NA
\-’2___\7%@&@ U- a4 1§

Date

Technicial Review

4) Background Checks Complete and Acceptable? 6@ No N/A & N NA
5) 100% of Manually Entered Parameters Verified Accurate? @ No N/A @) No N/A
6) Appropriate QC samples initiated at required frequency? Ged No NA @ No N/A
6) Test/Sample Specific Parameters (See ARS-059 for details)
" Analysis Parameters Checked and Correct
No N/A
) and Peak Shapes are Acceptable? @ No- NA @ °
) Spectra show no Evidence of Interferences? @ No N/A % No N/A
) Sample Quench for All Samples within Range of Quench Curve? Q No N/A V\e\§ No N/A

7) Analysis Anomaly? X No [ Yes (See Comments) NCR # (I initiated)

Jorg | =\ PR

Analyst Signature 174 Date Technicial Reviewer Slgn Date

ARS-059 Page 1 of 2 70 of 79



ARS

C. BATCH QC VALIDATION

INTERNATIONAL Technical Review Checklist

Batch A: B18-00506

ARS-059 Page 2 of 2

. Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes y{ N/A Yes N/A
2) RDL Criteria are Met? }e’s No N/A @ No N/A
3) Method Blank Criterion Met? ye& No NA | fed N0 NA
4) LCSILCD Criteria Met? ¥ No Na | B No N
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? )é No N/A y%}’ No N/A
6) MSIMSD Criteria Met? Yes No W | ves No AW
7) Batch QC Anomaly? )Z] No L] Yes (See Tech Notes)  NCR # (If initiated):

At H4-35-(§ e A BV e

Project Manager Signature Date QA Officer Signature Date

GENERAL COMMENTS
710f 79
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o

ARS FILE TRACKING SHEET
SDG: ARS1-18-00556
Task Date / Time Initials
Date & Time Samples Received 2/23/18 09:30 ‘/\C
ICOC Initiated/Storage Location: K6 _ 2/23/18 12:18 MC
Technical Checks Performed M
Report Written / EDD Generatedq -M4-1Y 44 8[ M’&! 34 ~{¢ l [4& M-/’
Report / EDD Reviewed for accuracy and completeness -2 5{ ig ¢ €40 ;:?
Quality Assurance Checks Performed on Report 4-6-1¢ /
Management Checks Performed on Report His %
Preliminary Report Scan
Report E-mailed/Faxed
Invoice Completed Invoice #:
Requires Report Mailed Yes / No
Requires Original COC mailed Yes / No
Report Reviewed and Imaged
SPECIAL REQUIREMENTS

Requirement Yes No
3 Hour Rush /
24 Hour Rush / J
48 Hour Rush v
3 Day Rush l / I
5 Day Rush /
10 Day Rush | v |
Standard Oil/Gas Client (5 Day) | v
Standard Turnaround | /
NOTES
ARS-062-005 Page 1 of | 76 of 79
Revision: 8

Revision Date: 010516
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COMPANY HAME

spa:_AESI-15- 9035k

SHIPPING CONT LI TR

GoG oty itinn /4 [ No

__iixternal and internal Surveys

Ik ==
i

| Exposure M3 269‘ :(j‘ i __ Serial No. DR 256427

/i Rate Meter R

Calibration Due
Date:

3/13/18

Rac -zt Yas e \ o .
o " T smme M2 154355 o PR 121649 osemeos 3/9/18
Sec 3k % [ oo ; ) T
s riact /< No | /A ! ) T WMax Exposire F 3% 6n
ArEDl e /\ION ; Backgrous}ifﬁ)osure Rate B ?;(S;;f:gfgg,nm”sEXtemals /b pR/hr
COC PRESENT ¥/ 1 SAM 1 ES
coc A s e ot e
SAMI:LE CON =i 5 Background Court Rate (cpmy 4’0__ {Plus Bkgd/w o 7” cpm
Goo <o ition o5 T o = ‘k:":,;iMa.x, Remoyable C'ount Rate on
Sec. : T Vas : T No ;i:;;:ipgfggfﬂtan 2 5 Internals 7'0 cpm
tact es  INo | IN/A .
Marked Rad = -1, « Yas  No :
#Seom s Ry
Mat’ £AF . , Bl FE , LT, 81, SO . JF VG ] ! Acceptance Limits
o PH - 2is Acceptable <5004y, <100%"/,
- Sample Lat=! Com - ents/Notes pH Orig ' pH Final We:gm(gw) uR/hr cpm
ot e ya
—I8-3b | -
- /) % S o 7 7 /7o 20 | 70
CAYA-)S-12 7 7 /e 90 | o
( ’X/f/}%'/?%’@_ . 77 [0 2w | %0
Vi /;f;ié 7 7 ) 0w o | 7
| Caw A1 SE 7__ 7 low %0 | %

Surveyors' ;’L 23
2 3~ o
Name: /}// Da - Tine 3urveyed: Z /¥ 273

S:\Procec i

.Contre tod'Controlled Forms\ \RS-062 Sample Receip s

an Form
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SHIP DATE: 22FEBL8
CTWET: 21.0 LB MAN
CAD: 0014178/CAFE2916

DRIGIN 1D:SAFA (S08) 665-9966
KEITH . GREENE

{08 ALAMOS NATL LAB.

TA0O BLDG 1237.DPU 03

LOS ALAMOS, NM 87545 BILL SEMDER

UNITED STATES US

o DANNY COLEMAN : ,
AMERICAN RADIATION SERVICES 3
2609 NORTH RIVER ROAD . &

PORT ALLEN LA 70767

(800) 4014277
REF; 21PDOASRGW04BAGWED

1 AR LR AR RN \llHllllHl L
EXpress

[ B

FRI - 23 FEB 10:30A
5908 1783 5451 PRIORITY OVERNIGHT

XHOPLA .58

TR

FedEX
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