American Radiation

Baton Rouge LA

Chain of Custody/Analysis Request ADSTD

COC/Lab Request #:
2015-1205

Page 1 of 1

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: Rad Screening Info:
Analysis Turnaround Time:
24Hour- [] other- [
7 Days - O
140ays- [ J_ab Reporting Limit Type:
21pays- [ © Sample Quantitation -
28Days-  [F] ; ‘ Limit
Field Sample ID Sample | Sample | Sample | g
CAMO-15-95776 May 72015] 15:09 w 1
CAMO-15-95787  |May 72015 11:38 w1
CAMO-15-95788  |May 82015| 11:45 w1
CAMO-15-95789  [May11201s| 14:25 w1
CAMO-15-95790 'Vlay 122015 11:22 w 1
CAMO-15-95760  |May 122018] 11:22 w1
CAMO-15-95792  May122015] 13:12 w1
CAMO-15-95759 May 12 2015)  15:12 w 1
spec// ./ { N
e isted Pri e / oaTe Date/T il(s’b& S 3 D lReceived by: Print Name: Date/Time:
Print Name: ) Date/Time: Received by: Print Name: Date/Time:
Print Name: Date/Time: -{Received by: Print Name: Date/Time:
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200 Mortandad/Sandia (Chromium, MDA C and General
EVENT NAME: g, eilance) MY2015 Q3 Watershed Sampling

SAMPLE ID: CAMO-15-95759 WORK ORDER:
AS AS
AS COLLECTED AS COLLECTED

PLANNED COLLEC PLANNED ~ ASCOLLECT
Date Collected . k
(MM/DDIYYY): 05%“'/2«0/1' ok FIELD MATRIX: WG o
TIME COLLECTED \L

. UA
(HH:MM): / 'S / > MEDIA:
SAMPLE TECH _
PRSID: NA‘ CODE: UA é .S r
LOCATION ID: e FIELD PREP: o WF 0 iC
LOCATION TYPE: N [’: FIELD QC TYPE: FD /
TOP DEPTH: % [y V SAMPLE USAGE: QC \[
BOTTOM DEPTH: EXCAVATED: YES / NO /(R
PRIORITY ORDER | CONTAINER | # | PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS

A/A MSGP-Hg |1LITER POLY| 1 HNO3 \/ N A

WSP-8260B- 0 ML SEPTUM
VOA :\MBER GLASS 2 HCL 7
WSP-8270C- 1 LITER 2 ICE
SVOA AMBER GLASS
WSP-CN(T) ] 250 ML POLY | 1 NAOH
WSP-GrossA/B| 1 LITER POLY| 1 HNO3
L WSP-LL-H-3 |1 LITERPOLY] 1 NONE
\ WSP-RAD 1GALPOLY | 1 HNO3
/
500 ML AMBER
\l/ WSP-TKN+TOC GLASS 1 H2S04

SAMPLE COMMENTS: N ‘3_
LOCATION COMMENTS: N N

FIELD PARAMETERS:

‘ /\/ /3’ , j\/ B Oxidation-Reduction /1/ A
Dissolved Oxygen vy mg/l. Flow (in gpm) I GPM Potential mv
Specific
pH % SuU Conductance uS/cm Temperature 1 ; degC
Turbidity

COLLECTED BY (PRINT): A ‘\/) . l

D )

NTU
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200 Mortandad/Sandia (Chromium, MDA C and General
EVENT NAME: Surveillance) MY2015 Q3 Watershed Sampling

SAMPLE ID: CAMO-15-95759 WORK ORDER:

D

RELINQUISHED BY DatelTime |RECEIVED BY | Voo te/Time
S Ak

(Printed Name) o 14 bhaw Comesre | 577275 |printed Named |
‘ oo |

|(Signature) 2 4, e [6r S |(signature)

RELINQUISHED BY DatelTime {RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015
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SAMPLE COLLECTION LOGI/FIELD CHAIN OF CUSTODY

Page 11 of 77

EVENT ID: 9200 Mortandad/Sandia (Chramium, MDA C and General
EVENT NAME: Surveillance) MY2015 Q3 Watershed Sampling
SAMPLE ID: CAMO-15-95760 WORK ORDER:
AS AS
LAN PLANNED AS COLLECTED
P NED AS C CTED LANN COLLECTED
Date Collected /(\
(MM/DDIYYY): IS /1vfrors Ok FIELD MATRIX: WG 04
TUESOUECTED /) ) o v
SAMPLE TECH UA
PRS ID: d h’ CODE: /l J }0
LOCATION ID: R60 FIELD PREP: uF O } <
LOCATION TYPE: N lﬁ FIELD QC TYPE: FD L
TOP DEPTH: v SAMPLE USAGE: Qc \L
PRIORITY ORDER CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
N h" MSGP-Hg |1 LITER POLY] 1 HNO3 \/ N ’§
WSP-8260B-
Soo0e- | s | HoL
WSP-8270C- |  1LITER ) cE
SVOA  |AMBER GLASS
| WSP-CN(T) | 250 ML POLY | 1 NAOH
\ WSP-LL-H-3 |1 LITER POLY] 1 NONE l
\l/ WsP-TKN+TOC{?? gto'f\s“gBER 1 H2504 \V
SAMPLE COMMENTS: ,\I ‘\
LOCATION COMMENTS: N ‘B_
FIELD PARAMETERS: Af - _ A
Dissolved Oxygen mg/L Flow (in gpm) N h‘ GPM Oxidagz?::g :lucﬁon I\J_ mvV
pH SuU Coizsg:f\ce l uS/cm Temperature _JL deg C
Turbidity v NTU
COLLECTED BY (PRINT): '\ Vi 3 \
RELINQUISHED BY Date/Time DatelTis
(Printed Name) ARG NGt ,;/ /y};l s 5 (7/1“‘2,
(Signature) _ S U, P /675 (A
Date/Time Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200

EVENT NAME:

Mortandad/Sandia (Chromium, MDA C and General
Surveillance) MY2015 Q3 Watershed Sampling

SAMPLEID: CAMO-15-95776 WORK ORDER: NA
Jzufuigg AS COLLECTED ELAAsuMEQ AS COLLECTED
Date Collected k &
(MM/DD/YYY): ﬁfl‘&,u's 6 FIELD MATRIX: WG KAk
TIME COLLECTED é
- UA
(HH:MM): 1S0® MEDIA:
SAMPLE TECH UA
PRS ID: o L CODE: G Se.
LOCATION ID: R-14 S1 FIELD PREP: UF ‘Vk
LOCATION TYPE: MON FIELD QC TYPE: REG
TOP DEPTH: ‘3% SAMPLE USAGE: INV ‘4'
BOTTOM DEPTH: 8 EXCAVATED: vEs / g/ Na
PRIORITY ORDER | CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
WSP-82608- ML SEPTUM
Ky, | WSTEE | T | 2 HL > A
WsP-8270C- | 1UTER |, CE
SVOA  |AMBER GLASS|
6, WSP-LL-H-3 |1 LITER POLY| 1 NONE *&r <
SAMPLE COMMENTS:

LOCATION COMMENTS:

Sowpl <D

FIELD PARAMETERS:

Uo ( MYS/[’”W\

QQE%JX,MQM'FO"

Dissolved Oxygen S:S?\ mg/L Flow (in gpm) 6")? GPM Oxidagz::ﬁ::luc&on < BS 12’ mv
pH _{f Su Coﬁm‘:me ’3 0 uS/cm Temperature ZI’ -?’L deg C
Turbidity M NTU
COLLECTED BY (PRINT): FP ’&M o _
oy : WA A/ a l ya

RELINQUISHED BY, ; E‘ Date/Time |RECEIVED ) / /] ( p\ﬂs\ Dateffime
(Printed Name) ~ 5 7( S (Printed NAm Kile
(Signature) ¢ S"(i (Signature) /7/\, / r‘Yr*
RELINQUISHED BY Date/Time |RECEIVED BY DatelTime
(Printed Name) {Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200 Mortandad/Sandia (Chromium, MDA C and General
EVENT NAME: 5 eitance) MY2015 Q3 Watershed Sampling
SAMPLE ID: CAMO-15-95787 WORK ORDER: NA
AS AS
AS COLLECTED
PLANNED ASCOLLECTE PLANNED COLLECTED
Date Collected [ ‘L ge(
(MM/DD/YYY): 05! “ﬂ s ol FIELD MATRIX: WG
TIME COLLECTED ) UA tl'
(HH:MM): Iy MEDIA:
SAMPLE TECH UA ’
PRS ID: o,llL CODE: 6 S(
LOCATION ID: R46 FIELD PREP: UF o L
LOCATION TYPE: MON FIELD QC TYPE: REG
TOP DEPTH: ﬁ‘ SAMPLE USAGE: INV
) z
BOTTOM DEPTH: . EXCAVATED: YES / @ I NA
PRIORITY ORDER | CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
ﬁrg MSGP-Hg |1 LITER POLY| 1 HNO3 ’IY M
N on T | mestos | 2 HL
WSP-8270C- 1 LITER ) ICE
SVOA  |AMBER GLASS
WSP-CN(T) { 250 ML POLY | 1 NAOH
WSP-LL-H-3 |1 LITER POLY| 1 NONE \
N Jwsp-Tkn+TOC[POO MLAMBERS H2504 l
GLASS '<P
SAMPLE COMMENTS:
St KL
LOCATION COMMENTS: \ (j - aQ~e4‘J ?;z,u.mrfo ~ o./va Yo 50 oj‘ Uof aq
5o poifbos 30" o oy |
FIELD PARAMETERS:
Dissolved Oxygen t_'ﬂ rg/L Flow (in gpm) w GPM Oxmag‘;’l‘::t?:lucmn l Ej myv
pH .% 7 SuU Coﬁgﬁggf\ce n’?/ uS/cm Temperature 2@ degC
Turbidity K
COLLECTED BY (PRINT): KD }p,\ W& ey
RELINQUISHED e Dat ’T ‘me RECEIVE W [V W)v ;743 Time
(Printed Name) 5 (Printed
{Signature) { ,S"I_S (Signature) /V\—’
¥ Date/Time Datelﬁlme
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 9200 EVENT NAME: VorandadiSandia (Chromium, MDA C and General
= Surveillance) MY2015 Q3 Watershed Sampling

SAMPLE ID: CAMO-15-95787 WORK ORDER: NA
RELINQUISHED BY RECEIVED BY
(Printed Name) (Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200

SAMPLE ID: CAMO-15-95788

EVENT NAME:

WORK ORDER: NA

Mortandad/Sandia (Chromium, MDA C and General
Surveiliance) MY2015 Q3 Watershed Sampling

AS AS
PLANNE AS COLLECTED
PLANNED SC CTED NNED AS COLLECTED
Date Collected .,
MMDDYYY): Q5 [og /2015 OK FIELD MATRIX: WG L7
TIME COLLECTED
MEDIA: UA
(HH:MM): \ \"\ 5 oW
SAMPLE TECH UA
- PRSID: NA CODE: 6159
LOCATION ID: RS0 51 FIELD PREP: i Q)
LOCATION TYPE: MON FIELD QC TYPE: REG
TOP DEPTH: NA SAMPLE USAGE: INV \u
R\, N/
PRIORITY ORDER | CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
N }SQ MSGP-Hg |1 LITER POLY| 1 HNO3 Y '\) A)
\ WSP-CN(T) | 250 ML POLY | 1 NAOH
[
WSP-LL-H-3 {1 LITER POLY| 1 NONE
: 500 ML AMBER| :
V WSP-TKN+TOCP " o™ | 1 H2504 V

SAMPLE COMMENTS: \jo 2

LOCATION COMMENTS: 4 aM?\g@\ HO‘ ;rcﬂv\ p(,\v\v\\\@ o(?ése\ 58»@(*@%?@[“

FIELD PARAMETERS:
Dissolved Oxygen g;_@ mg/L Flow (in gpm) 2‘ 27 GPM Oxidagzr;l:g:lucﬁon 22 8'1—) mv
pH (Ijﬂg SuU Coﬁgsggfme m uS/cm Temperature 2_9_“ g degC
Turbidity 0’_4&5 NTU
COLLECTED BY (PRINT): A, ,5':\»ocker
RELINQUISHED BY | . Date/Time |RECEIVED B LSS Bpl—| DaterTime
(Printed Name) A W \o \’\ £-8-15 (Printed & KT% {5
(Signature) OA \2HO |[(signature) LOBe - 12 <40
RELINQUISHED BY Date/Time |RecEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200 Mortandad/Sandia (Chromium, MDA C and Generat
EVENT NAME: 5 veilance) MY2015 Q3 Watershed Sampling

SAMPLE ID: CAMO-15-95789 WORK ORDER: NA
Pl eAﬁmusg AS COLLECTED ELA%S@ S COLLECTED
Date Collected / ' ok
(MM/DD/YYY): oS, // 12005 FIELD MATRIX: WG ok
TIME COLLECTED Q!
. UA
(HH:MM): /192§ MEDIA:
SAMPLE TECH '
PRS {D: /V A' CODE: " é’ S P
LOCATION ID: R-50 S2 FIELD PREP: uF Ok
LOCATION TYPE: MON FIELD QC TYPE: REG }
TOP DEPTH: /\/ A / SAMPLE USAGE: INV &
PRIORITY ORDER | CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
/\{ A\ MSGP-Hg |1 LITER POLY| 1 HNO3 V N v
i
WSP-CN(T) | 250 ML POLY | 1 NAOH [
WSP-LL-H-3 |1 LITER POLY| 1 NONE } /
N/ |wsp-TknsToC[PO0 M- AMBER 4 H2504 V v
GLASS

SAMPLE COMMENTS: /You
. ’
LOCATION COMMENTS: o '704// V/ 7 n N + rann ':) JI‘cx / Duw,.fp?’v‘:r

FIELD PARAMETERS:

9 o ! 7
Dissolved Oxygen 8‘_/0_ mgiL Flow (in gpm) /27 GPM °"'da'F‘,‘;'t‘:::";“°"°“ 72/ 3 mv
pH 7_‘_9_Z SuU Coﬁm::uce / iz uS/cm Temperature 2]__‘([ deg C
Turbidity / _ﬂ NTU

COLLECTEDBY (PRINT): [/, § hoo

RELINQUISHED Dae/Time__ |RECEIVED B ‘ te/Time
(Printed Name) J<43< B 24 579775 (Printed Na WWS‘ 'gr“ \5
(Signature) /& /$ 40 |(Signature Q\/\A/\WQG% Ch

eSBY DatefTime |RECEIVED BY T

RELINQUISH Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015




Los Alamos National Laboratory
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EVENT ID: 9200 Mortandad/Sandia (Chromiﬁm, MDA C and General
EVENT NAME: Surveillance) MY2015 Q3 Watershed Sampling
SAMPLE ID: CAMO-15-95790 WORK ORDER: NA
AS AS
AS COLLECTED LANNED AS COLLECTED
PLANNED AS COLLECTED P E AS COLLECT
Date Collected
(MM/DD/YYY): Q f// 7—/ 208 © k FIELD MATRIX: WG oK
TIME COLLECTED ¢
: UA
(HH:MM): /2 X MEDIA:
SAMPLE TECH A
PRS ID: MK CODE: v LSP
LOCATION ID: Re60 FIELD PREP: uF ol
LOCATION TYPE: MON FIELD QC TYPE: REG )
TOP DEPTH: ﬂ 0\ J\Vi SAMPLE USAGE: INV V/
BOTTOM DEPTH: EXCAVATED: YES / NO 1A%)
PRIORITY ORDER | CONTAINER | # | PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
N P" MSGP-Hg |1 LITERPOLY]| 1 HNO3 \/ P/ 2
WSP-8260B-
e | e 2| we
WSP-B270C- | 1LITER |, CE
\ SVOA  |AMBER GLASS
WSP-CN(T) | 250 ML POLY | 1 NAOH
WSP-LL-H-3 |1 LITER POLY| 1 NONE
500 ML AMBER
wsP-TKN+TOC[ 8- IPET 1 H2504 \U

SAMPLE COMMENTS: NOW"

LOCATION COMMENTS: 5..v.(u V/'k 56§ >F rennn

0‘ c‘(/)vl

oawo——( ,3\/‘

FIELD PARAMETERS: )
Dissolved Oxygen S, 2 3 maiL Flow in gpm) ’l . 7 GPM Oxida:i’c;rg:g:luction 2.“'. r mv
pH 8 _M_ Ssu Coim;i:zce _3__0_ uS/cm Temperature 9-)'\‘\ i deg C
Turbidity 3.3 l NTU
COLLECTED BY (PRINT): -
e I
A¥J
RELINQUISHED BY DatelTime- |RECEIVED RY. covn— | P teffime.
(Printed Name) A\/Djlew MG 5'//?” 7S (Printed @ AL
(Signature) Dy ;U D lresrs” (Signatu LoD uB‘ UO WS
Date/Time Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 9200

SAMPLE ID: CAMO-15-95792

EVENT NAME:

WORK ORDER: NA

Mortandad/Sandia (Chromium, MDA C and General
Surveillance) MY2015 Q3 Watershed Sampling

AS AS
AS COLLECTED
PLANNED ASCOLLECTED PLANNED  ASC CTED
Date Collected 7
mmoorvy: OS5V hols ok FIELD MATRIX: WG O /L
TIME COLLECTED ()[/
. UA
(HH:MM): |31 MEDIA:
SAMPLE TECH UA
PRS ID: N p’ CODE: LI r
LOCATION ID: R-62 FIELD PREP: UF O‘k
LOCATION TYPE: MON FIELD QC TYPE: REG 7
TOP DEPTH: N YX \1/ SAMPLE USAGE: INV ‘L
BOTTOM DEPTH: N EXCAVATED: YES / NO 7 2/
PRIORITY ORDER | CONTAINER | # PRESERVATIVE COLLECTED Y/N | SPECIAL INSTRUCTIONS
/\( A’ MSGP-Hg |[1LITER POLY]| 1 HNO3 \/ N A
WSP-8260B- SEPTU
VO A :\OMEER GLASg 2 HCL
WsP-8270C- | 1LTER |, CE
SVOA  |AMBER GLASS [
WSP-CN(T) | 250 ML POLY | 1 NAOH ‘
WSP-GrossA/B | 1 LITER POLY | 1 HNO3
WSP-LL-H-3 |1 LITER POLY| 1 NONE
WSP-RAD | 1GALPOLY | 1 HNO3 |
L
500 ML AMBER \U
WSP-TKN+TOCI™ " & "xoe 1 H2504 \,
SAMPLE COMMENTS: N A
Shnis”
LOCATION COMMENTS: \SQ@ /o B /\/ }§r
FIELD PARAMETERS: )
Dissolved Oxygen é'_s_-é mgiL Flow (in gpm) , 0 GPM OXidag‘;';z?:l‘mm" & mv
pH ")?— su Coidpﬁggﬁce )q l uS/cm Temperature ) M deg C
Turbidity O_ﬂ_ NTU '
COLLECTED BY (PRINT):

/}.VJ‘JJ/
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 9200 EVENT NAME: Mortandad/Sandia (Chromium, MDA C and General
= Surveillance) MY2015 Q3 Watershed Sampling

SAMPLE ID: CAMO-15-95792 WORK ORDER: NA
RELINQUISHED BY Date/Time |RECEIVED RY, Date/Time
(Printed Name) —S0 nec h gy Ieme-0 | 77 Y76 |(Printed Nampdr >+ 8 B9 LOTO 5[z 1€
(Signature) ﬂw R cort— 1675 (SignatureX »" AATDO | b [S_
RELINQUISHED BY DatefTime |ReCEIVEDBY = Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

Report Date: 04/30/2015



Chain Of Custody No.

2015-1205

1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks  Blanks
IARS1-15-01395 (Generic:Low_Level_Tritium 2
IARS1-15-01395 Generic:Low_Level_Tritium 1
ARS1-15-01395 Generic:Low_Level_Tritium 1
ARS1-15-01395 [Generic:Low_Level_Tritium 74 2
g 2 @ £
& =] c S o @ S £
e £ 2 Q ] A o o = o =
wnl M c @ = — — Al ol o b c <
c| ol al&a -_— = al = = 2 ml o m
c o D 1K) 8 (=] ta ‘E Q a Q B =
ol S | B x|z |583583838 < |3 §s | &
\Analysis  |Prep Regular Field o g =] g '% g “""a‘. ‘fé-\at_ Dg 2 E g€ a g § 2
SDG Analytical Method Lot ID Lot ID Samples [Duplicates | | i|ldl | =| S|s | f82A0S8Sa 83 alag | S H& | £
ARS1-15-01395  |Generic:Low_Level_Tritium ARS1-B15-  |ARS1-B15- 6 2 1 1!
2. Distribution Of Analytes In EDD.
Analytical Method Sample Spiked
Analytical Method Category Field Sample ID L.ab Sample ID Purpose Surrogates Compounds TICS
Generic:Low_Level_Tritium RAD CAMO-15-95759 ARS1-B15-02081-13 FD { 9 o b
Generic.Low_Level_Tritium RAD CAMO-15-95760 ARS1-B15-02081-11 FD 1 o 1] o
Generic:Low_Level_Tritium RAD CAMO-15-95776 ARS1-B15-02081-06 REG 1 D 0 0
Generic:Low_Level_Tritium RAD CAMO-15-95787 IARS1-B15-02081-07 REG 1 b o o
Generic:Low_Level_Tritium RAD CAMO-15-95788 ARS1-B15-02081-08 REG 1 o 1 b
Generic:Low_Level_Tritium RAD ICAMO-15-95789 IARS1-B15-02081-09 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAMO-15-95790 ARS1-B15-02081-10 REG 1 o 1} 0
Generic:Low_Level_Tritium RAD CAMO-15-95792 ARS1-B15-02081-12 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS ARS1-B15-02081-01 iCS b o 1 1]
Generic:Low_Level_Tritium RAD LCSD ARS1-B15-02081-02 LCSD 1 o 1 o
Generic:Low_Level_Tritium RAD MB IARS1-B15-02081-03 MB 1 o 0 1}
3. Are any analytes missing?
No.
4. Were any holding times exceeded?
Page 1 of 3




DATA VALIDATION REPORT

No.

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.

Page 2 of 3




13. Display Flagged Data.

DATA VALIDATION REPORT

[a] @ g
[ - Q = 3 =) a
2 = © = 5 Q
= £ £ = = = P Ee g0 | 8 2 2 c £ Tal Jd | e
c S ] ) 8 S @ ® S5 S o [ 2 [+ 4 > = = P so| g
£ 2 @ 288, = S3 EI9EEE8 |5 ¢ 5| 3 § § 5= 8§ 2 |Eg-
Q 2 ER®Q ] S o Sal =2 L] 2
8 3 T al29 28 | 8 o = a a a a8 3 Elg @ 2f e
o Q K] a3 Q (] © C 3 © D © [) 5] ) [~ G @ © &N
o L lasled < £= e | S85/S¢ | & 3 3 r & w &5 3 A < [Sup 3
R-60 Fo15-1zos CAMO 1595760 FD NIT  RAD ic: [Fritium THERV RS N [.8430 hCIL {8430 bCVL 20530 16330 W ps22015 ARS1B1S WAL I
p2081
R-14 §1 015-1205 CAMO-15-95776 REG JNIT  RAD [Tritium i p R5 N~ f36i0 pCiL  fi.3610 pCVL  [.1360 0.6870 W~ 05/07/2015 ARS1-B15- NAL Y
02081
R-a6 50151205 [CAMO-15-95787 REG  JNIT  RAD ITritium b p R5 N~ [03300 pCiL  [0.3300 pCiL  [.0820 0.6050 W~ |05/67/2015 ARS1-B15- AL ¥
2081
R-50 52 [p015-1205 [CAMO-15-95789 REG INIT  RAD ritium TR V) R5 N~ fi.2340 pciL  f.2340 pcVL 2810 0.7200 W p5iii72015 ARS1-B1S- VAL |7
02081
R-60 P016-1205 [CAMG-15-95790 REG NIT  RAD [Tritium T R5 N [p.9540 pCil. |p.9540 pCil  £2.2810 b7670 W™ ps/12/2015 ARS1-B15. AL Y
p2081
Reason Code ripti
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.
RS 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
ICAMO-15-96759 R-62 FD Generic:Low_Level_Tritium [0 1
ICAMO-15-95760 R-60 FD Generic:Low_Level_Tritium |0 1
ICAMO-15-95776 R-14 S1 REG Generic:Low_Level_Tritium 0 1
ICAMO-15-95787 R-46 REG Generic:Low_Level_Tritium 0 1
ICAMO-15-95788 R-50 S1 REG Generic:Low_Level_Tritium 0 1
ICAMO-15-95789 R-50 S2 REG Generic:Low_Level_Tritium 0 1
ICAMO-15-95790 R-60 REG Generic:Low_Level_Tritium [0 1
ICAMO-15-95792 R-62 REG Generic:Low_Level_Tritium [0 1

Page 3 of 3
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2609 North River Road e Port Allen, Louisiana 70767

1 (800)401-4277 ® Fax (225) 381-2996

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request: 2015-1205
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‘ g M 2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 o Fax (225) 381-2996

INTERNATIONAL

June 19, 2015

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 2015-1205
LANL Sample ID: CAMO-15-95776; CAMO-15-95787; CAMO-15-95788; CAMO-15-95789;
CAMO-15-95790; CAMO-15-95760; CAMO-15-95792; CAMO-15-95759.

Dear Mr. Greene;
On May 15, 2015, ARS International received eight (8) water samples to be analyzed for Low Level Tritium.

Samples were counted using the appropriate counting equipment and QA/QC for this type of analysis. Results of
the analysis and QA/QC 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 225.381.2991 or email LANL@amrad.com.

Sincerely,

é{M’DQ/

Laboratory Management
ARS International

50f 79



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

INTERNATIONAL

COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE

TO ARS SAMPLE LABORATORY IDs
Subcontract (LANL Agreement Number) 250953

LANL . . .
Number PROJECTSAMPLE | Gt N eR Sy
2013-1205 CAMO-15-95776 ARS1-15-01395-001
2015-1205 CAMO-15-95787 ARS1-15-01395-002
2015-1205 CAMO-15-95788 ARS1-15-01395-003
2015-1205 CAMO-15-95789 ARS1-15-01395-004
2015-1205 CAMO-15-95790 ARS1-15-01395-005
2015-1205 CAMO-15-95760 ARS1-15-01395-006
2015-1205 CAMO-15-95792 ARS1-15-01395-007
2015-1205 CAMO-15-95759 ARS1-15-01395-008
SAMPLE RECEIPT

The sample was received in good condition and was screened for radioactive contamination as per procedure ARS-
062 “Sample Receiving”. Samples were checked in with a 40-day turnaround, per latest contract modificiation.

ANALYTICAL METHODS
Tritium analyses were performed using ARS-040, “Tritium Assay in Water Samples Using Electrolytic
Enrichment”,

ANALYTICAL RESULTS
The result data that are flagged with “U” indicate that the activity is below the MDC.

American Radiation Services Project Manager/Laboratory Director'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.”
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‘ o 2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 o Fax (225) 381-2996

INTERNATIONAL

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
are in compliance with the LANL 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."

4&4«\52:/ ( )}*Q,\__ Laboratory Management, ARS International Ol - 0‘ -5

Sighature Title Date
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2609 North River Road, Port Allen, Louisiana 70767
(800) 401-4277 -- FAX (225) 381-2996

ARS International, LLC

Laboratory Analysis Report

ARS1-15-01395

Prepared for:

Los Alamos National Laboratory

Keith Greene
P.O. Box 1663
MS M992
Los Alamos, NM 87545
kgreene@lanl.gov

Phone: 505-665-9966
Fax: 505-665-9972

Project Manager Review Management Review

Notes: ARS Intemational, 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 Jess than full requires the written consent of the client.

Contact Person: Q i regarding this analytical report should be addressed to:

Project Manager

ProjectManagers@amrad.com

Phone: 225.381.2991
Fax: 225.381.2996

Dol ELAP

LELAP Cert# 01949
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2609 North River Road e Port Allen, Louisiana 70767
1(800) 4014277 ¢ Fax (225) 381-2996

INTERNATIONAL
Notes:
Comments:
1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated.
2.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.
3.0) 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).

4.0) Derived Air Concentrations and Effluent Release Concentrations are obtained from 10 CFR 20 Appendix B.

5.0) Total activity is actually total gamma activity and is detemmined utiiizing 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.

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

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

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

9.0) 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).

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

11.0) ACLASS DOD and I1SO 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 ACWO03 VBS); Lead 210
(HASL 300 Pb-01-RC, Eichrom OTWO01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO2, Eichrom TCS01M).

Method References:

1.0) EPA 600/4-80-032; Prescribed Procedures for the Measurements of Radioactivity in Drinking Water, August 1980.

2.0) Standard Methods for Examination of Water and Waste Water, 18", 1992.

3.0 EPA SW-846; Test Methods for Evaluating Solid Waste, Third Edition, (9/86). (Updated through 1995).

4.0) EPA 600/4/79-020; Methods for Chemical Analysis of Water and Waste, March 1983.

5.0) HASL 300

6.0) ARS-040; An LCSD is not reported with this process. The criteria for the LCS/LCSD analysis for reproducibility have not been
established for Low Level Tritium analysis. A prepared standard for Low Level Tritium has not been developed. As a result, the
standard we use is based on the dilution of a verified conventional tritium standard. The volume required for Low Level Tritium
analysis, in addition to the lack of an available Low Level Tritium standard, introduce variability into the LCS/LCSD analysis that does
not represent the actual sample analysis. The preferred measure for reproducibility is to run a duplicate analysis of a sample.

Definitions:

1.0) ND Not detected above the detection limit (non-detect).

2.0) MDC {Minimum Detectabie Concentration) minimum concentration of the analyte that ARS can detect utilizing the
specific analysis

3.0) MBL Method Blank

4.0) DO Duplicate Original

5.0) DUP Method Duplicate

6.0) MS/MSD Matrix Spike/Matrix Spike Duplicate

7.0) S Spike

8.0) RS Reference Spike

9.0) *SC Subcontracted out to another qualified laboratory

10.0) NR Not Referenced

11.0) N/A Not Applicable

13.0) U Activity is below the MDC

14.0) LCS/LCSD Laboratory Control Standard/Laboratory Control Standard Duplicate

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

Notes:  ARS International 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 Certit 01949 NELAP Certit E87558
ARS-059-010
Revision: 3
Revision Date: 100314
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2609 North River Road, Port Allen, Louisiana 70767

R: : 1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL
ARS Sample Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample 1ID: CAMO-15-95776 ARS Sample ID: ARS1-15-01395-001
Sample Collection Date: 05/07/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis Analysis Csuy Analysis J Analysis Analysis Analysis Tracer/Chem
Description Results +/-1s MDC oLc .Qual Units H Test Method Date/Time Technician Recovery
Enriched H-3 1.361 0.687 ] 2,136 1.031 U pCi/L ] ARS-040 06/09/15 21:59 Vv NA
NOTES:

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The resuits in this report pertain only to the samples tested and are intended solely for the use of the client,

LELAP Certificate# 01949
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ARS

2609 North River Road, Port Allen, Louisiana 70767

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

INTERNATIONAL
ARS Sample Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample 1ID: CAMO-15-95787 ARS Sample ID: ARS1-15-01395-002
Sample Collection Date: 05/07/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis : Analysis csu Analysis Analysis Analysis Analysis Tracer/Chem
________ Description ¢ Results +-1s MDC pLC Qual | Units Test Method .. Date/Time Technician | Recovery
Enriched H-3 -0.330 0.605 2.082 1.004 u pCi/L ARS-040 06/10/15 02:09 VTV NA
NOTES:

Lo

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself.

Reproduction of this report in less than full requires the written consent of ARS International, LLC,
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949
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2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

ARS Sample Delivery Group:
Client Sample ID:

ARS1-15-01395
CAMO-15-95788

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

Request or PO Number:

ARS Sampie ID:

2015-1205

ARS1-15-01395-003

Sample Collection Date: 05/08/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis Analysis csu Analysis Analysis Analysis Analysis Tracer/Chem
Description Results ik +/-18 MbcC e Qual Units Test Method Date/Time Technician - Recovery
Enriched H-3 25,581 3.986 2,231 1.076 pCi/L ARS-040 06/10/15 06:20 VTV NA
NOTES:

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpi
Reproduction of this report in less than full requires the written consen

The resuits in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949

retation of any analytical resuits provided other than the cost of the analysis itself.
t of ARS International, LLC.
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26909 North River Road, Port Allen, Louisiana 70767

%R : 1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL
ARS Sample Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample ID: CAMQ-15-95789 ARS Sample ID: ARS1-15-01395-004
Sample Collection Date: 05/11/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
e oo TS be o M natyte | jaraiyme | TacenChen

Enriched H-3 { 1,234 0.720 2.281 1,101 v pCi/L i ARS-040 06/10/15 10:31 VTV NA

NOTES:

Project’Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself.
Reproduction of this report in less than full requires the written consent of ARS International, LLC,
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949
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2609 North River Road, Port Allen, Louisiana 70767

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

.
INTERNATIONAL
ARS sample Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample ID: CAMO-15-95790 ARS Sample ID: ARS1-15-01395-005
Sample Collection Date: 05/12/15 Date Received: 05/15/15
Sample Matrix: Agueous Report Date: 06/11/15
Analysis Analysis csu H Analysis Analysis I Analysis Analysis Tracer/Chem
Description Results +/-1s MDC . : bLc : Qual Units i Test Mg}hgd o 5_ .. Date/Time Technician Recovery
Enriched H-3 | 0.954 0.707 2.291 1.105 : U pCi/L ARS-040 06/10/15 14:42 vV NA
NOTES:

Los__

Project Manager Review

Notes: ARS International, 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 ARS International, LLC.

The resuits in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949
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eARS

2609 North River Road, Port Allen, Louisiana 70767

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

INTERNATIONAL
ARS Sample Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample ID: CAMO-15-95760 ARS Sample ID: ARS1-15-01395-006
Sample Collection Date: 05/12/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis Analysis csu MDC DLC Analysis Analysis Analysis Analysis Tracer/Chem
Description Results +/-1s Qual Units Test Method Date/Time Technician Recovery
Enriched H-3 0.843 0.633 2,053 0.991 U pCi/L ARS-040 06/10/15 18:53 Vv NA
NOTES:

Project Manager Review

Notes: ARS International, 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 ARS International, LLC.

The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949
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ARS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

ARS Sample Delivery Group:
Client Sample ID:

ARS1-15-01395
CAMO-15-95792

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

Request or PO Number:

ARS Sample ID:

2015-1205

ARS1-15-01395-007

Sample Collection Date: 05/12/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis : Anaiysis csu ¢ Analysis Analysis Analysis Analysis i Tracer/Chem
....Description . Results 1S MD,Cv . oe Qual e LS o YestMethod . Date/Time .  Technician . . Recovery
Enriched H-3 : 15.812 2.564 2,335 1,127 pCi/L ARS-040 06/10/15 23:04 VIV NA
:
NOTES:

Lon

Project Manager Review

Notes:; ARS International, 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 ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client,

LELAP Certificate# 01949
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2609 North River Road, Port Allen, Louisiana 70767

MR : 1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL
ARS Samplie Delivery Group: ARS1-15-01395 Request or PO Number: 2015-1205
Client Sample ID: CAMO-15-95759 ARS Sample ID: ARS1-15-01395-008
Sample Collection Date: 05/12/15 Date Received: 05/15/15
Sample Matrix: Aqueous Report Date: 06/11/15
Analysis Analysis csu Analysis Analysis Analysis Analysis Tracer/Chem
Description Results +{-1s MbC . bLC » Qual | Units o Test Method Date/Time Technician Recovery
Enriched H-3 14.744 2.395 1.067 pCi/L ARS-040 06/11/15 03:14 VTV NA
NOTES:

NI,

Project Manager Review

Notes: ARS International, LLC assumnes 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 ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client,

LELAP Certificate# 01949
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ARS

INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

QC Results Report

Laboratory Control Sample Evaluation

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

Sample Delivery Group: ARS1-15-01182;1394;1395

LCS
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results csu1(1s) Mpc Value Qual Units Test Method Date/Time Technician | Recovery (%) Acceptance
ARS1-B15-02081 | LCSD H3 26.328 4.115 2,436 27.154 pCi/L ARS-040 6/9/15 3:14 VTV 97 80%-120%
Blank Evaluation
Analysis QcC Analysis Expected Report Analysis Analysis Analysis
Batch Type Analyte Results Csu 1 (1s) MbC Value Qual Units Test Method Date/Time Technictan
ARS1-B15-02081] MBL H3 0,274 0.595 2.002 NA u pCi/L ARS-040 6/9/15 3:14 VTV
Sample RER Duplicate Evaluation
RER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type | Pescription Resuit 1 {CSU 1 (15)| Result2 | CSU 2 (1s) | Qual Units Test Method Date/Time Technician RER AcceptanceRa
ARS1-B15-02081 LCSD H3 26.328 4.115 25.552 3.995 pCi/L ARS-040 6/9/15 3:14 VIV 0.10 <1
Sample DER Duplicate Evaluation
N DER
Analysis QcC Analysis Analysis Analysis Analysls Analysis
Batch Type | Description Result 1 |CSU 1 (15); Result2 |CSU 2 (15) | Qual Units Test Method Date/Time Technician DER AcceptanceRa
ARS1-B15-02081| LCSD H3 26.328 4,115 25.552 3.995 pCi/L ARS-040 6/9/15 3:14 VTV 0.27 <3

Project Manager Review

Notes: American Radiation Services, Inc, 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 ARS International.

LELAP Certificate# 01949

NELAP Certificate # E87558
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AM-241
U-234
U-235
U-238

Pu-238

Pu-239/240

Th-228

Th-230

Th-232

H3

Ra-226

Ra-228

Total U

Pb-210

Po-209
Sr-90
TC-99
NI-63

QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B15-02081
SDG's: ARS1-15-01182; 1394; 1395

LCS 25.5520 CSU (2s)
LCSD 286.3280 CSU-D (2s)

DER = abs(LSC-LSCD) =
sqr((2s CSU2)"2)+(( 2s CSU-D/2)22) at 1 sigma

DER 0.776 =
5621050
%RPD=  ABS(LCS-LSCD) *100 =
(LCS+LCSD)2
%RPD 0.776 *100 =
25.94

7.8310

8.0660

0.138052 <3

< 25%

2.991519 < 25%

The RPD shall be less than 25% or other client-applied criteria

RER= abs((LCS-LCSD)) =
(CSU)+(CSD) af 2 sigma
RER = 0.776

15.8970

Blank Information

Act CSU(2s) MDA Act>MDA

0.274 1.166 2.002

<1 <--LANL Requirement

0.048814242 <1

*MDA should be below RDL
*Blank activity must be below MDA
*Blank activity must be < 1.65*CSU (DOE only)

ACT = 0.274
Csu= 1.166
Is ACT<1.65*CSU?
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Tritium
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Low Level Tritium pH Checks

SDG# Fraction pH Date Analyst
APSI-15 -0139y | 004 7 5-i8-1c | VU
ARSI -15 <1398 | a0 g | (K
[« Y- 24 { /UU
00d 3 14
00y 3 AV
00§ g 14)
0 06 kY Y4
007 g 14
\Z D OF X 1/'(}

ARS-040-001.r0_06072013

53 of 79



Beta Liquid Scintillation Counter Log Book
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Printed: 1/8/2015 8:23 AM

QUALITY CONTRAOL. RPROGRAM
L.
INTERNAYIONAL RARIOACTIVE REFERENCE: SOLITIONS:
ANNUAL ACTIVITY VERIFICATION
VERIFICATION DATE o 4/812015.1:21 date counted
STANDARD REFERENCE 1
Principal Radionuclide Half Life, Years Half Life, Days
[ ENTER --» [77° R OR > © o 4,499BE403
- 1.232E+01 _AA998EH03
Radionuctide[__ H-3 . ] Dilution Reference Date[ _ 1/6/2015 16:20]
Dilution Activity| - - = .. 2.78|pCi per gram ===>dpm/g |. .. .8.13
Verif, Date Decay Corrected] . " "72.76|pCl per gram ===> dpm/g | 818
U Minimigmof 3 Required

1 50351 A3
20.93 1 LSC 0.3429 10.24 4998 524 281
! 21.17 1 LSC 0.3440 10.24 4,985} 6.37 2.87
S-0301-V4. " 21.36 1 LSC 0.3461 10.24 5.005] 642 2.89
80301V . 21.34 1 LSC 0.3447 10.24 - 4.987 ©:.48 2.91
Average 6.38 2.88
Two Sigma Uncertainty 0471 0.08
10% Max PASS Standard Deviation percent of known concentration| 1.43% 1.43%
Target Activity 6:13]. 2.76
5% Max PASS % Diff: 4.15%)] 4.15%

Vsrification Expiration Date:] January 8, 2015 |

Date: 1/8/2015 1:21
Date: i - %’“3 s

Prepared & Counted By

Verified & Approved By 4M ;

QC Approval Ll st Date:  f.. % -85
= &
S:\QABrian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0301 Verification ARS-038
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H-3 Standard Verification

Verifier's Name:

Pipettor ID:
Pipettor ID:
Pipettor ID:
Standard ID:
Standard ID:

Brian Steffens

FJ40469

Auto-pipettor

na

S-0301

N/A

Standards brought up to ~5g with distilled dead water.
Standards made in glass vials.

15mL of Ultima
Gold added to
standard

Weight of Standard
[ $-0301-V1 5.035 g
$-0301-v2 4.999 g
{ $-0301-V3 4.985 g
$-0301-V4 5.005 g
[ S-0301-V5 4987 g

> Balance ID:

Date: 1/7/2015

H1331122173560P
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STD ID: S-0301
A |
d‘ Add/Edit Secondary Stds Pare and Data ;
s INTERNATIONAL ‘
P | Parent Solution Reference # 927
k] Tl
Planning Comments Create an H3 LCS standard, Parent Sotution#  |7A3/8:0297¢. ) 2 2
Target dpmyg (on dil date) 6 Parent Frincipal Radionuclide | IRHL 8 UG Half Lfe
A e
Target Final volume mt. 2000 Parent Reference Date 22/201000110/507
Appx mass g of Parent Sof'n 485521955 Parent Certified Act 35031682716 Cert Acg‘m
Appx vol mi of Parent Sol'n £15114.40361045 A ;. Parent Cert Acl Uncert 1 Sigma £9¢:0:0036 \
TG ] NI
Expected Addition for Analysls g 5 Parent Sp. Gravity G/M} 199821 iﬁx" x
. YT 1o
P D s j f
0 f Parent Supplier SRMIg927F: %’a
Secondary Soludon # | 0301 Parent Date Recvd 017/,02/00
Dilution Date (New Ref Date) 01/06/2015 16:20 Parent Received By
VXY, ¥ A
Ampoule, Empty (9) Parent Cert Exp Date | 7 !
Ampoule /Solution Gross (g) Parent Matrix ,“9 ! : i
- T T A
Net Wt Removed (9) Centified dpra/g At Ref Date 3031682718155 N
S e
Transfer Container, empty (9) 13.232 Cartifie dpm/g on 01/06/2015 16:20 3’# 26758:273' Ty S
Container Plus Solution (g)
/20) Bl
e "» ‘}Q‘}
Net Wt Transferred (g) Parent Comments
DPM Xferred on 01/06/2015 16:20
Dilvent/matrix DI H20 Parent Tech
Diluent Density Cont, empty (g} is_Pdmary
Test Mass of 5 m! of Diluent (g) Is_LCS
- n ? 3
Diluent Density Test - (g/mL) : & 2 is_Tracer
Lok AT s o L2
Diiution Empty Container Mass (g) 407.34 is_Celib
Dilution Full Cont g (if measured) 2402.02
Dilution Final Volume ml (if measured)

Final Dilution Density (g/ml)

Fina} Dilution Measured Mass g

Comments

Final Dilution dpm/g

Final Dil New Ref Date/Time
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H-3 Standard Verification

Verifier's Name: Brian Steffens Date: 1/7/2015
Pipettor ID: FJ40469

Pipettor ID:  Auto-pipettor

Pipettor ID: na

Standard ID: S-0301

Standard ID: N/A

Standards brought up to ~5g with distilled dead water.
Standards made in glass vials.
Weight of Standard

[ S0301V1 £ o35 9
15mL of Ultima $-0301.Vv2 4 &Cq g
Goid addedto  { S-0301-V3 Eﬁ:@__—_g Balance ID: H1331122173560P
standard S-0301-v4 §. wo & g
[ S-0301.V5 R, G¢ 7 g
5
<
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*®

INTERRATIONAL

Plarining Comments

Add/Edit Secondary Stds

STD ID: S-0301

| Parent Solution Referance #

Parent Solution #

Target dpmy/g {on dif. date)

Parent Principal Radiohuclide

Target Final volume mL

Parent Reference Date

Appx mass g of Parent Sol'n

Parent Certified Acl

Appx voi mi of Parent Sal'n

Pareni Cen Act Uncert 1 Sigma

Expected Addition for Analysls g

Secondary Sofution #

Parent Sp. Gravity G/M|

Parent Suppiier

Parent Date Recvd

Dilution Date (New-Ref Date)

Parent Received By

Ampoule, Empty (g)

Parent Cert Exp Dats

Ampoule /Solution Gross (g).

Parent Matrix

Net Wt Removed (g)

Certified dpm/g At Ref Dats

Transfer Container, empty (g)

Certified dpmifg o0 01/06/2015 12:53

Container Plus Solution (g)

Net Wt Transferred (9),

i
| DPM Xferred on 01/05/2015 12:53

Parent Comments

Dilluerit/matrix Parent Tech

Diluent Density Cont, empty (g) is,_Primary
Test Mass of 5 mi of Dijuent (g). is_LCS
Diluent Density Test - (g/mL) ls_'i’racer
is_Catib

: Ditution Empty Container Mass (g)

Dilution Full Cont g (if measured)

Dilution Finat Yolume mi (if measured)

Final Dilution Density (g/mL)

Fina} Dilution Measured Mass g

Comments

Final Diiution dpmyg

Finat Dil New Ref Date/Time

Hove by B'Steffens.




2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

68 of 79




Report Compilation Checklist

ARS SDG: 15-01395

ciient Name: LANL

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? Yés No N/A
3) Case Narrative Complete and Accurate (see ARS-059)? ¥s No NA
4) Form 1s Present for all Samples and Tests? Y¥s No NA
5) Client Specific Components are Present and Complete? Yés No N/A
LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate? ¥s No NA
7) DQO Report is Present and Accurate? Yés No N/A
8) Client Specific Batch QC Components are Present and Complete? Yes No NA
LEVEL 3 COMPONENTS 1st Reviewer

9) Efficiencies are Present?

s No N/A

10) Calibrations are Present?

Yés No N/A

11) Backgrounds are Present?

Yés No N/A

12) Spectrum Analysis is Present?

Yés No N/A

13) Spectral Plots are Present?

Yés No N/A

14) Plateaus are Present?

Yés No N/A

15) Control Charts are Present?

Yés No N/A

16) Other:

Yes No NA

LEVEL 4 COMPONENTS

1st Reviewer

17) Preparation Raw Data Present and Complete?

s No NA

18) Instrument Raw Data Present and Complete?

¥s No NA

19) Calibration Certificates Present?

Xfs No NA

20) Copies of Log Book Pages Present?

Yfs No NA

21) Sample Receiving Documentation Present?

Xfs No NA

22) LIMS Reports Present?

Xfs No NA

23) Applicable Correspondence Present?

Xfs No NA

24) Other:

Yes ,N\o M

e lp-19-15

Report Generator Signature Date

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

ZW bAG-1¢

Manabement Review Signature

10f2

Date
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..... R S LSC
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-15-013485

Sample Matrix: AQ Aliquot (Circle One): Dry As R%ived Filtered

Other:

Required QC Samples (Mark all that apply): Blank LCS LCSD SampieDup MS MSD
ARS A. Batch ID(s): Batch A: B815-02024 Batch B: N/A BatchC: N/A
Test Method(s): LSC-A-021 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

Chemist Review

Verifier Review

1) 100% of Manual Transcriptions Verified? Y§ No NA

E No NA

2) 100% of Manual Calculations Verified? N

Yes No

Yes No

Yes No
3) Blank Composition/Configuration Matches Calibration? i &ﬂ"%o @
Yes

4) Deviations from procedure are documented and verified?

No &IBD Yes No

3|9

5) Appropriate Cocktail Selected? E No NA

@) No N/A

6) Sample Prep Anomaly? No [ Yes (See Tech Notes)  NCR # (if initiated):
/ ] s .{
Yo Y S-ig185” /4/// Kof 5185
Chemist Signature Date Verifie//ﬁeview Signatu?e Date
B. ANALYSIS REVIEW
Analyst Review QA Officer Review
1) Calibrations Valid and Current? Y& No NA @ No N/A

2) Backgrounds Valid and Current?

f@ No N/A

3) Source Checks Completed and Acceptabie?

Z Ye§ No N/A

DG b4

QA Officer Signature

Date

Analyst Review

Technicial Review

4) Background Checks Complete and Acceptable? Yés™ No N/A \Yes No N/A

5) 100% of Manually Entered Parameters Verified Accurate? Yésw No NA

\Qs No N/A

6) Appropriate QC samples initiated at required frequency? Ygs No NA

Yes' No N/A

6) Test/'Sample Specific Parameters (See ARS-059 for details)

Analysis Parameters Checked and Correct

and Peak Shapes are Acceptable? Yée~ No NA

~—

Yes l\b\N/A

) Spectra show no Evidence of Interferences? Ygs© No NA

Yes No N

) Sample Quench for All Samples within Range of Quench Curve? Yes© No NA

Yes No N/A\

7) Analysis Anomaly? @/No L] Yes (See Comments)  NCR # (If initiated):

/%1/1/\/ 4/4/\ G-1O -I1S “TA

Analjyst Signature Date Technicial Reviewer Signature

Date

ARS-059 Page 1 of 2
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RS

C. BATCH QC VALIDATION

1) Activity + 3xCSU a Negative Number?

INTERNATIONAL . Technical Review Checklist

Batch A: B15-02024

Proj. Mgr. Review

QA Officer Review

gS

No

N/A

Yes No N/A

2) RDL Criteria are Met?

Yes \NK N/A

Yes No N/A

3) Method Blank Criterion Met? Yes No d 7%/ No N/A
4) LCS/LCD Criteria Met? Yes No NA s No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA Yes \N\ N/A
6) MS/MSD Criteria Met? Yes No NA | Yes No RM__

7) Batch QC Anomaly? T No [ Yes (See Tech Notes)

NCR # (If initiated):

Yl

VA

Project Manager Signature Date QA Officer Signature

Date

GENERAL COMMENTS

ARS-059 Page 2 of 2
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RS
Technical Review Checklist

INTERNATIONAL
ARS SDG ARS1-15-01395
Sample Matrix: AQ Aliguot (Circle One): Dry As R%ived Filtered  Other:
Required QC Samples (Mark ali that apply): Blaﬁ’k L@é L&éD Sample Dup MS MSD
ARS A. Batch ID(s): Batch A: B15-02081 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-022 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? vée” No  NIA ¥ No NA
2) 100% of Manual Calculations Verified? Yes No NA&| Yes No R
3) Blank Composition/Configuration Matches Calibration? ves” No NA ¥&  No NA
4) Deviations from procedure are documented and verified? Yes No M&K | Yes No <A
5) Appropriate Cocktail Selected? e No NA ¥&5 No NA

6) Sample Prep Anomaly? TfNo L] Yes (See Tech Notes) NCR # (If initiated):

Ve Vo (~-15 ol S/ £ S 16

Chemist Signature Date Verifier Review Signature Date

B. ANALYSIS REVIEW

| Analyst Review QA Officer Review
1) Calibrations Valid and Current? % No NA @ No N/A
2) Backgrounds Valid and Current? Y&~ No NA @ No N/A
3) Source Checks Completed and Acceptable? vé&~ No NA (@ No N/A

1 LAAHS
QA Offider Signature Date

» _ , . . Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? A ) e« No  NA @ No N/A
5) 100% of Manually Entered Parameters Verified Accurate? Y¥s~ No NA @ No  N/A
6) Appropriate QC samples initiated at required frequency? vés” No NA &y No NA

6) Test/'Sample Specific Parameters (See ARS-059 for details)

ey O B e e [ @ e
b) Spectra show no Evidence of interferences? Yés/ No N/A @ No N/A
c) Sample Quench for All Samples within Range of Quench Curve? Y%.a/ No N/A k\% No N/A

7) Analysis Anomaly? E/No [ Yes (See Comments)  NCR # (if initiated):

oo o5 70N

Analyst Signature Date Technicial Rew er Slgnaturv \) Date

ARS-059 Page 10of 2 72 of 79



A E Batch A: B15-02081
J‘ LSC

~~~~~~ INTERNATIGNAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes y N/A Yes (( @ N/A

2) RDL Criteria are Met? No NA [PT) No N

3) Method Blank Criterion Met? No N/A No N/A

4) LCS/LCD Criteria Met? No NA (Y No NA

5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? No N/A ,@ No N/A
6) MS/MSD Criteria Met? Yes No W& | Yes No((NA

7) Batch QC Anomaly? Q/No (] Yes (See Tech Notes) NCR # (If mmated

% 49-1S dcwwz/ﬂ)f(&_, b AG-iS

Project Manager Signature Date QA Pfﬂcer Signature Date

GENERAL COMMENTS

ARS-059 Page 2 of 2 73 of 79
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ARS International

Baton Rouge Laboratory

Printed: 5/15/2015 1:11 PM
Pagelof 1l

SDG Report - Analysis Assignments

E
ICREd ARS1-15-01395
Wil  Los Alamos National Laboratory

Sampte Count

Analysis Count

Analysis Code

Samples Count Totals per Analysis

Analyses Assigned Per Fraction

Fraction Analysis Code X = Assigned
LSC-A-021 Low Level Tritium Screen in (Aqueous) 001 LSC-A-021 X
LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ]) 001 LSC-A-022 X
002 LSC-A-021 X
002 LSC-A-022 X
003 LSC-A-021 X
003 LSC-A-022 X
004 LSC-A-021 X
004 LSC-A-022 X
005 LSC-A-021 X
005 LSC-A-022 X
006 LSC-A-021 X
006 LSC-A-022 X
007 LSC-A-021 X
007 LSC-A-022 X
008 LSC-A-021 X
008 LSC-A-022 X
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QRS FILE TRACKING SHE&

SDG: ARS1-15-01395

Task

Date / Time

Initials

Date & Time Samples Received

05-15-15 09:45

20

ICOC Initiated/Storage Location:

03

05-15-15 13:11

2V

Technical Checks Performed

Lo ot

Report Writien (EDD) Generated p-41-1S7 1|Ob | S0MA, _19-|c[q57, SR
Quality Assurance Checks Performed on Report b,‘\‘f\’\ \C;; '

Management Checks Performed on Report

s
/

Preliminary Report Scan

Report E-mailed/Faxed

Standard Oil/Gas Client (5 Day)

Standard Turnaround

Invoice Completed Invoice #:

Requires Report Mailed Yes / Do~

Requires Original COC mailed Yes / ’ﬁo

Report Reviewed and Imaged

SPECIAL REQUIREMENTS
Requirement Yes No

3 Hour Rush ]

24 Hour Rush []

48 Hour Rush ] v

3 Day Rush []

5 Day Rush [] V]

10 Day Rush []
[ ]
L]

NOTES

%9
5

ARS-062-005 r6
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company Name: LANL spG: ABSI-15-012 6

External and Internal Surveys

SHIPPING CONTAINER

Good Condition [#es Cino Rifepo@:f:r; M3 124334 Serial No.: RN 1 7782 R 2/5/1 6

Date:
Radioactive ~ [ ]Yes oG

UN2910 Clves [ comnae M3 211546 serialNo. PR 213068  cawsionove 2/9/16
Sec. Seals es  [no T

I o ™ — Max. Exposure Rate on
Seals Intact (fes [ INo [ IN/A Background Exposure Rate

ai E
Air Bill [ves P (UR/hr) % (S:lfspg\‘?gg;)r‘iamﬂs Hemals 2‘4 uR/hr
COC PRESENT WITH SAMPLES

coc “’é

I ™ No Max. Removable Count Rate on
= @ Shipping Centainers Externals
SAMPLE CONTAINER(S) lBackground Count Rate (cpm) (Plus Bkgd) cpm
Good Condmon %5 D No Max. Removable Count Rate on
— Shipping Containers internals @
Sec. Seals [PTes LiNo Plus Bkgd) cpm
Seal Intact Mes Cino Tinya
Marked Radioactive [(ves ™o
# Samples Rcev 5
Matrix [ AF a«. , Bl, FE, LT, S, SO, UR, VG] Acceptance Limits
PH < 2is Acceptable || - <500 <100 g
i . Mark if Acid )
Sample Label/Comments/Notes pHOrigi pHFinal o 1 Lo Weight(g) | Volume{mL) pR/hr cpm

/1000 74 | %0
1]

\

CAMD-(5-95T b
-9%141 /]
,%7 g 5 ’(6"6
-1 Q"
-95190 e

- 49740 P

29792 pd

W -PB159 L/

NQDD

N

INEEEEEER e,

1 va (/\_/\Qg Date/Time Surveyed: 919 17 / W

6cedures_Controlled\Controiled Forrp§\AR$-062 Sample Receipt Inspection Form Page 1 of’_
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American Radiation

COC/Lab Request #:

@

p7Ys

. : 2015-1205
Chain of Custody/Analysis Request .
Baton Rouge LA Page 1 of 1 N
Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory ]
Project Number: Rad Screening Info:
Analysis Turnaround Time:
24 Hour - D Cther - D
7 Days - O
14Days- [ | ab Reporting Limit Type:
21bays- [ ® Sample Quantitation
20 [ : Limit
-
. Sample | Sample Sample w
‘ Field Sample ID Date Time Matrix | =
CAMO-15-95776 |May 72015]  15:09 w 1
CAMO-15-05787  |may 72015 11:38 YRR E
CAMO-15-95788 IMay 82015] 11:45 W P
CAMO-15-95789 May 112015  14:25 w 1
CAMO-15-95790 May 12 2015  11:22 w 1
CAMO-15-95760 May 122015  11:22 w 1
CAMO-15-95792 May 12 2015]  13:12 w 1
CAMO-15-95759 May 12 2015  15:12 w 1
mumom%%. \ N_\
x \\ N B 4 . \ :
wm_acv.v\?o\«\\ \\\.\l vzﬁgm\_mmi U ontony Ea:iﬂ?rﬂ.h.b_xasz& by: % % / Print Name oy Lg ELL(S |DaterTime:52/ 5</5 7/,
L4 M h.vi N 7 T

Reli mm_&\ “

Print Name:

Date/Time:

Received by:

Print Name: Date/Time:

&
Relinquished by:

Print Name:

Date/Time:

Received by:

Print Name: Date/Time:






