
The order of this data package is as 
follows: 

1. Chain-of-Custody/Lab Request

2. Copies of field COCs

3. Validation Report

4. Laboratory analysis

Comments:   

Validation report not required for 
University of Illinois samples.   



University of Illinois COC/Lab Request #: 

Chain of Custody/Analysis Request 2017-2466 

Urbana IL Page 1 of 1 

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory 

Project Number: ADEP Rad Screening Info: 

Analysis Turnaround Time: Yes, Below 
24 Hour - D Other- D Background 
7 Days - D 
14 Days - D ... ab Reporting Limit Type: 

"' 21 Days - D ~ ~Aifili 9.tJ71,.td 
28 Days - [!] 

lO 
a:: ~Mt.. 0 

Sample Sample Sample c.. fA...fu,£ ~ L,'.,..I './.-Field Sample ID (/) 

Date Time Matrix s: 
CAM0-17 -1 32200 May 11 2017 15:44 w 1 

CAM0-17-132308 May 11 2017 15:44 w 1 

CASA-17-132319 May 5 2017 11 :01 w 1 

CASA-17-132323 May 8 2017 12:15 w 1 

CAM0-17-132523 May 18 2017 11 :53 w 1 

CAM0-1 7-132211 May 17 2017 12:42 w 1 

CAM0-17-132212 May 17 2017 14:36 w 1 

CAM0-17-132214 May 17 2017 12:12 w 1 

CAM0-17-132524 May 8 2017 13:15 w 1 

CASA-17 -132325 May 3 2017 10:33 w 1 

CASA-17-132338 May 3 2017 10:33 w 1 

CASA-17 -132327 May 4 2017 11 :47 w 1 

CAM0-17-132218 May 16 2011 10:35 w 1 

Special Instr~.// 
/ ~ / , / . 

Relinq~~ ~ / ~ f>/'~~-e/1< AA M ~~[J~e.;... i .. ~ Received by: Print Name: Date/Time: 

Relinq~d ~ £/"' {.,,/ ~rint Name~ J "';Li' irrA ' D te me: Received by: Print Name: Date/Time: 

Relinquished by: Print Name: Date/Time: Received by: Print Name: Date/Time: 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132200 

AS 
PLANNED AS COLLECTED 

Date Collected 
~ / l\/lo17 (MM/DD/YYY): CJk1 

TIME COLLECTED If lft.t (HH:MM): 

PRS ID: fJl!+ 
LOCATION ID: MCOl-Q l 

--
LOCATION TYPE: !J!JQN 

TOP DEPTH: 
LS I> 

• I J 

BOTTOM DEPTH: TD ~ 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS COLLECTED 
AS 

PLANNED 

FIELD MATRIX: WG 

MEDIA: UA 

SAMPLE TECH bsP CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV 

EXCAVATED: YES I NO I (§'> 

PRIORITY ORDER CONTAINER # PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

N'A WSP-All Metals 1 LITER POLY 

WSP-CR52/53 1 LITER POLY 

WSP-
GENINORG+PerChlorat 1 LITER POLY 

e . 
1./ WSP- 500 ML AMBER 

NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 

1 HN03 ICE 

1 ICE 

1 ICE 

1 H2S04 

pH 

Yr 
I 
I 

t. I 
v 

Flow (in gpm) 

Specific 
Conductance 

Turbidity 

COLLECTED BY (PRINT): I, /J (){,,,h~ 
RELINQUISHED BY{, ()0"1haw, 
(Printed Name) 
(Signature) 

Report Date : 0412512017 

Date/Time 
)!fl/ 2,-017 

f{;)O 
Date/Time 

~111/'QJ17 
(t )() 

(Printed N . · ,D V~ ~C:f-RECEIVED~.c:J1 (\ 

(Signature) _ tJ ~vu~ 
RECEIVED BY 
(Printed Name) 
(Signature) 

!VJA 
I 

I 

I 
VI 

Date/Tjme 

S-l ttt (1 
lCO~ 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132211 

Date Collected 
. (MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRS ID: 

LOCATION ID: 

LOCATION TYPE: 

TOP DEPTH: 

BOTTOM DEPTH: 

AS 
PLANNED 

Of/17/?G/7 

lL. :itz._ 

cJ'\ 

R-45 S1 

ak 

~ 

AS COLLECTED 

of( 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS 
f.LANNED 

AS COLLECTED 

FIELD MATRIX: WG o}[ 

MEDIA: UA ) 
--

SAMPLE TECH 05£ CODE: 

} 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV .y 

EXCAVATED: YES f NO' I NA 

PRIORITY ORDER CONTAINER I # PRESERVATIVE COLLECTED Y/N I SPECIAL INSTRUCTIONS 

f\Jv WSP-All Metals 11 LITER POLY 

WSP-CR52/53 11 LITER POLY 

WSP-
GENINORG+PerChlorat l 1 LITER POLY 

e 

WSP-N15/018-1 40 ML SEPTUM 
N03 AMBER GLASS 

WSP- 1500 ML AMBER 
NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 

HN03 ICE 

ICE 

ICE 

2 ICE 

H2S04 

pH 

v 

\' 

Flow (in gpm) 

Specific 
Conductance 

Turbidity 

COLLECTED BY (PRINT): T l?c~dYYJ tf A, Sio,,~1'dJ 
RELINQUISHED B~/if ft.rJ7ofT1 

RELIN. 
(Printed Name) 
(Signature) 

Report Date : 04/2512017 

-----=-- ~ 
---=""" 

Date/Time 
!f/1~17 

)S!D,. 
Date/Time 

RECEIVED BV.~W 6bbi-
(Printed N~ ' . 
(Signatureb t .... ~:n::::. n 

RECEIVED BY 
(Printed Name) 
(Signature) 

Ji/It 

Da~/T~i e >rn 11 
In 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENTID: 11212 

SAMPLE ID: CAM0-17-132212 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS 
PLANNED AS COLLECTED AS COLLECTED ~ 

PLANNED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

05-17-22/7 

1~ ~2b 
PRS ID: 11){1 
LOCATION ID: R-45 8 2 

LOCATION TYPE: 111 
TOP DEPTH: ± BOTTOM DEPTH· 

PRIORITY ORDER CONTAINER 

11 /A \NSP-All Metals 1 LITER POLY 

WSP-CR52/53 1 LITER POLY 

WSP-
GENINORG+PerChlorat 1 LITER POLY 

e 

\NSP-N15/018- 40 ML SEPTUM 

N03 AMBER GLASS 

_,.v \NSP- 500 ML AMBER 
NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

ot FIELD MATRIX: WG D(L 
MEDIA: UA 

SAMPLE TECH c;5t CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV rY 

-
# PRESERVATIVE COLLECTED YIN SPECIAL INSTRUCTIONS 

1 HN03 ICE { ;VA 
I 

1 ICE -

1 ICE 

2 ICE 

1 H2S04 
....... v ,,,....... v 

FIELD PARAMETERS: 

Sample Time Dissolved Oxygei051rl7 Flow (in gpm) 

COLLECTED BY (PRINT): 

RELINQUISHED BY/ 
(Printed Name) 
(Signature) 

RELINQ 
(Printed Name) 
(Signature) 

Report Date : 04/2512017 

pH 

Turbidity 

· )f-~~e/l 
Date/Time 

tr:j1//l'l 7 
;S-5o 

Date/Time 

Specific 
Conductance 

RECEIVED B~Y~\.;0t:> t> ~ 
(Printed Na e • , 
(Signatureh-S ~\v-\,A.)Db~ 
RECEIVED BY 
(Printed Name) 
(Signature) 

~};~ri; 
('::>$1) 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132214 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRSID: 

LOCATION ID: 

LOCATION TYPE: 

TOP DEPTH: 

BOTTOM DEPTH: 

M 
PLANNED 

os)11Jio11 

1i11-

~~ 
R-50 S1 

AS COLLECTED 

~v 

~ 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS COLLECTED As. 
f.LANNED 

FIELD MATRIX: WG ok 
MEDIA: UA 

SAMPLE TECH _M CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV '(}' 

EXCAVATED: YES I & I NA 

PRIORITY ORDER CONTAINER # PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

~ 

'(l / 

Sample Time 

Oxidation-Reduction 
Potential 

WSP-All Metals 

WSP-CR52/53 

WSP-
GENINORG+PerChlorat 

e 

WSP-
NH3+N03/N02 

1 LITER POLY 1 

1 LITER POLY 1 

1 LITER POLY 1 

500 ML AMBER 
1 

GLASS 

HN03 ICE 

ICE 

ICE 

H2S04 ~ 

1 

,..... 

Flow (i n gpm) 

Specific 
Conductance 

Temperature Turbidity 

COLLECTED BY (PRINT): iJ, [-{_ 

RELINQUISHED BY 
(Printed Name) W'"'l\tl")2.\_\ '?"'-JU2_ 
(Signature) ~ 
RELINQUISHED BY 
(Printed Name) 
(Signature) 

Report Date : 04/2512017 

Date/Time 

5\ \t\ \t-
\3~ 
Date/Time 

(Printed Nam -
RECEIVEDB~) ~~ 
(Signature) w -c--o· 

RECEIVED BY 
(Printed Name) 
(Signature) 

~ 

'llil ...-

~te/T\me 
7ll'1(11 

\ "3 ~o 
Date/Time 



, 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132218 

AS 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

E!LANNED 
AS 

f.LANNED 
AS COLLECTED AS COLLECTED 

Date Collected 
(MM/DD/YYY): os11YUit/ 
TIME COLLECTED 

10 ~3~ (HH:MM): 

PRSID: /J/fJ_ 
LOCATION ID: SIMR-2 --
LOCATION TYPE: dA 
TOP DEPTH: + BOTTOM DEPTH: 

PRIORITY ORDER 

fi!A WSP-All Metals 

WSP-CR52/53 

WSP-
GENINORG+PerChlorat 

e 

WSP-
v NH3+N03/N02 

./ 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 
Potential 

CONTAINER 

1 LITER POLY 

1 LITER POLY 

1 LITER POLY 

500 ML AMBER 
GLASS 

&t 

)'' 

# 

1 

1 

1 

1 

pH 

/ 

Turbidity 

COLLECTED BY (PRINT): ~D'\tl L 
RELINQUISHED BY % /Jl/(f &,nhp117 
(Printed Name)----=:::::::7 ~ 
(Signature) ~~· 

(Printed Name) 
(Signature) 

Report Date : 04/2512017 

FIELD MATRIX: WG or: 
MEDIA: UA 

SAMPLE TECH 
__!i5P CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV v 

EXCAVATED: YES I NO 1@ 
PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

HN03 ICE 

ICE 

ICE 

H2S04 

y 

y 

Flow (in gpm) 

Specific 
Conductance 

RECEIVED BYS -~ w 6b -
(Printed Na~_;::; - ~ - - - . 
Signature) -z:::>G-.-_ ~ ~WDD 

RECEIVED BY 
(Printed Name) 
(Signature) 

#ft 

/~ 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENTID: 11212 

SAMPLE ID: CAM0-17-132308 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 03 

WORK ORDER: 

AS 
PLANNED AS COLLECTED AS COLLECTED AS. 

PLANNED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

S/IJ/2o/7 

(S- 'I 'f 
PRS ID: l\IA-
LOCATION ID: MCOl-6 

LOCATION TYPE: 

TOP DEPTH: 

/l1()tl/ 
LS/J 

BOTTOM DEPTH: ID 
PRIORITY ORDER CONTAINER 

/VAi WSP-All Metals 1 LITER POLY 

WSP-CR52/53 1 LITER POLY 

WSP-

\ u GENINORG+PerChlorat 1 LITER POLY 
e 

11 WSP- 500 ML AMBER 
NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sa mple Time 

Oxidation-Reduction 

# 

1 

1 

1 

1 

pH 

FIELD MATRIX: WG 

MEDIA: UA 

SAMPLE TECH GS fJ CODE: 

FIELD PREP: F 

FIELD QC TYPE: FD 

SAMPLE USAGE: QC 

EXCAVATED: 

PRESERVATIVE COLLECTED Y/N 

HN03 ICE 

ICE 

ICE 

H2S04 

YI 

1/ 
1/ 

Flow (in gpm) 

Specific 
Conductance 

YES I NO I@ 
SPECIAL INSTRUCTIONS 

1111-f 
I 
I 

I r 

Turbidity 

COLLECTED BY (PRINT): r (34V!h~ 
RELINQUISHED BY f: fJo vi 
(Printed Name) ' 
(Signature) 

RELINQUISHE 
(Printed Name) 
(Signature) 

Report Date : 04/251201 7 <----... 

Date/Time 
c::;/P/Wl 

t c,s-o 
Date/Time 
~(tlllPt7 
f 6,Jo 

RECEIVEDBY~ ~~S-
(Printed Nal!®'/\ '-" ' ~ _ _ 
(Signature) --[)r.-----(W\.~.uJ \Yb 

RECEIVED BY 
(Printed Name) 
(Signature) 

~ef1ime 
'7 l (Cj ll 

l ~'Sb 
Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CASA-17-132319 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS COLLECTED 
AS. 

PLANNED 
AS. 

AS COLLECTED fLANNED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRS ID: 

LOCATION ID: 

LOCATION TYPE: 

0S/O~ffel2 
11 : 01 
~ 
s/>/}7T)J 

or< 
R-11 

Cl:S.:: 

G.k 
I 

FIELD MATRIX: WG ~ 

MEDIA: UA 
--

SAMPLE TECH 
b5f CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

TOP DEPTH: ± SAMPLE USAGE: INV \Ir 

BOTTOM DEPTH 

PRIORITY ORDER 

NJ\ WSP-All Metals 

WSP-CR52/53 

WSP-
GENINORG+PerChlorat 

e 

WSP-
w NH3+N03/N02 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 
Potential 

.... 

CONTAINER # PRESERVATIVE 

1 LITER POLY 1 HN03 ICE 

1 LITER POLY 1 ICE 

1 LITER POLY 1 ICE 

500 ML AMBER 
1 H2S04 

GLASS 

pH 

Turbidity 

A. Vi~ ; \ 
RELINQUISHED u;rJrM V,'g: 1 
(Printed Name) < ~ \ . -.P 
(Signature) .AA...l U t/y'I 

RELINQUISHED BY 
(Printed Name) 
(Signature) 

Report Date : 05/02/2017 

Date/Time RECEIVED BY 
05/oS/to)I (Printed Name) 

f U g--6 (Signature) 

Date/Time 1 RECEIVED BY 
(Printed Name) 
(Signature) 

- , 

COLLECTED Y/N SPECIAL INSTRUCTIONS 

y 

ii 

Flow (ingpm) 

Specific 
Corductance 

~.~ 

NA 

I 

Date/Time 

:S/~/17 
/) ! '50 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENTID: 11212 

SAMPLE ID: CASA-17-132323 

EVENT NAME· Mortandad/Sandia (Cr lnv/MDA C) 
. MY2017 03 

WORK ORDER: 

AS COLLECTED 
AS. 

PLANNED AS COLLECTED 
AS. 

PLANNED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

0£-o e ,.--1-017 

J (_IS 

PRSID: dA 
LOCATION ID: R-43 S1 

LOCATION TYPE: /JM:. 
TOP DEPTH: + 

PRIORITY ORDER CONTAINER 

//)f+ WSP-All Metals 1 LITER POLY 

WSP-CR52/53 1 LITER POLY 

WSP-
GENINORG+PerChlorat 1 LITER POLY 

e 

WSP- 500 ML AMBER 

)"' NH3+N03/N02 GLASS 

FIELD PARAMETERS: 

Ott, FIELD MATRIX: WG (Ji{:_ 

MEDIA: UA 

SAMPLE TECH 
~5P CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV /' 

# PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

1 HN03 ICE y ;J) 
( 

1 ICE I 

1 ICE 

1 H2S04 y /'/ 

Sample Time Dissolved Oxygen Flow (in gpm) 

COLLECTED BY (PRINT): 

RELINQUISHED BY 
(Printed Name) 
(Signature) 

RELINQUISHED BY 
(Printed Name) 
(Signature) 

Report Date : 05/02/2017 

pH 
Specific 

Conductance 

Turbidity 

RECEIVEDBY-, ~N=>g_ 
(Printed ~1) , '-' ~ 
(Signatur~~ ~~. 

Date/Time 1 RECEIVED BY 
(Printed Name) 
(Signature) 

g!iTl;e 
~ 

Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENTID: 11212 

SAMPLE ID: CASA-17-132325 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRS ID: 

LOCATION ID: 

LOCATION TYPE: 

TOP DEPTH: 

BOTTOM DEPTH 

AS 
PLANNED 

05/o3/Zl117 

/a3;3 

oK 

R-67 

ci§ 

± 

AS COLLECTED 

GK" 

'V 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS COLLECTED AS. 
f.LANNED 

FIELD MATRIX: WG ~ 

MEDIA: UA 
--

SAMPLE TECH &sp CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV 
'I/ 

PRIORITY ORDER CONTAINER # PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

IV'~ WSP-All Metals 1 LITER POLY 

WSP-CR52/53 1 LITER POLY 

WSP-
GENINORG+PerChlorat 1 LITER POLY 

e 

WSP- 500 ML AMBER 

'll NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time HH:MM 

Oxidation-Reduction 
Potential 

1 HN03 ICE 

1 ICE 

1 ICE 

1 H2S04 

pH 

Turbidity 

COLLECTED BY (PRINT): A. ~-1\d J 
RELINQUISHED BY A. s-\-u'l·ht.IJ. 
(Printed Name) -
(Signature) U/~ 

(Printed Name) 
(Signature) 

Report Date 05/0212017 

Date/Time 
'S/'J./ZDIJ 

'56 
RECEIVED BY 
(Printed Name) 
(Signature) 

y 

~ 

Flow (in gpm) 

Specific 
Conductance 

NA 

v 

~CJ- 1 __9at1/Time 
- r ·1 1:/js lr"/ 

WD~ 1!7;,) 
Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

SAMPLE ID: CASA-17-132327 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRSID: 

LOCATION ID: 

LOCATION TYPE: 

TOP DEPTH: 

BOTTOM DEPTH: 

AS 
PLANNED AS COLLECTED 

511/wlr o\L 
)\LFr 

olc... 
SCl-2 

~ 
O\L 

v 

WORK ORDER: 

M 
PLANNED 

AS COLLECTED 

FIELD MATRIX: WG o\c._ 
MEDIA: UA 

--
SAMPLE TECH \LS£ CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV \V 
EXCAVATED: YES I NO I 

PRIORITY ORDER CONTAINER I # PRESERVATIVE COLLECTED Y/N I SPECIAL INSTRUCTIONS 

N 4 I WSP-All Metals 11 LITER POLY 

I) 

WSP-CR52/53 11 LITER POLY 

WSP-
GENINORG+PerChlorat l 1 LITER POLY 

e 

WSP- 1500 ML AMBERI 
NH3+N03/N02 GLASS 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 
Potential 

Temperature 

HH:MM Disso lved Oxygen 

pH 

Turbidity 

HN03 ICE 

ICE 

ICE 

H2S04 

COLLECTED BY(PRINT): T. ~~~..:C- l-1. \ks--
Date/Time 

'( 

Flow (ingpm) 

RELINQUISHED BY 
(Printed Name)ltA 
(Signature) 

S/lf/ I/- ,(Printed Name) ~--
[1--2.S (Signature) / Y ....___ 

RELINQU 
(Printed Name) 
(Signature) 

Report Date : 05/02/2017 

Date/Time 'RECEIVED BY 
(Printed Name) 
(Signature) 

N4-

-.6>.J'Je!Time 
·f"lt 7 

·;l.)-i-
Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CASA-17-132338 

EVENT NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 Q3 

WORK ORDER: 

AS. 
PLANNED AS COLLECTED 

AS. 
PLANNED 

AS COLLECTED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRS ID: 

LOCATION ID: 

LOCATION TYPE: 

m5/o3/zol7 

}03"3_ 

cK 

R-67 

~ 

(£: FIELD MATRIX: WG f'K 

MEDIA: UA 

SAMPLE TECH G"S p CODE: 

FIELD PREP: F 

FIELD QC TYPE: FD 

TOP DEPTH: -+ SAMPLE USAGE: QC 
\.I/ 

BOTIOM DEPTH: EXCAVATED: 

PRIORITY ORDER CONTAINER I # PRESERVATIVE 

NJ\ \NSP-All Metals 11 LITER POLY 

WSP-CR52/53 11 LITER POLY 

WSP-
GENINORG+PerChlorat j 1 LITER POLY 

e 

WSP- 1500 ML AMBER 
NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 
Potential 

HN03 ICE 

ICE 

ICE 

H2S04 

Turbidity 

COLLECTED BY (PRINT): A ' 
RELINQUISHED BY All : 5(/) 
(Printed Name)..--~ //~ 
(Signature) 

(Printed Name) 
(Signature) 

Report Date : 05/02/201 7 

Date/Time 

05,h3/t?Ol7 
I J? 
Date/Time 1 RECEIVED BY 

(Printed Name) 
(Signature) 

YES I NQJ! NA 

COLLECTED YIN I SPECIAL INSTRUCTIONS 

v 

Flow (in gpm) 

Specific 
Conductance 

v0e09-
L.-0() bo 

Qfite/\fime 
sri\t'7 

\I~&-
Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132523 

EVENT NAME· Mortandad/Sandia (Cr lnv/MDA C) 
• MY2017 Q3 

WORK ORDER: 

~ 
PLANNED AS COLLECTED AS COLLECTED ~ 

PLANNED 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 
(HH:MM): 

PRSID: 

LOCATION ID: 

LOCATION TYPE: 

TOP DEPTH: 

o~/IS/?o/7 

II ~3 

4 

R-44 S1 

~ 

± v 

FIELD MATRIX: WG ~ 

MEDIA: UA 

SAMPLE TECH &>P CODE: 

FIELD PREP: F 

FIELD QC TYPE: REG 

SAMPLE USAGE: INV ,It 

', 

PRIORITY ORDER CONTAINER # PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 
r 

Nb. WSP-All Metals 1 LITER POLY 1 HN03 ICE ~ 
WSP-CR52/53 1 LITER POLY 1 ICE 

WSP-
GENINORG+PerChlorat 1 LITER POLY 1 ICE 

e 

WSP-N15/018- 40 ML SEPTUM 
2 ICE 

N03 AMBER GLASS 

WSP- 500 ML AMBER 
1 H2S04 ,,, NH3+N03/N02 GLASS iv 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time HH:MM Dissolved Oxbln/ I{/~ Flow (in gpm) 

Oxidation-Reduction 
Potential 

Turbidity 

~Jo ~ o.J~:Jto 
RELINQUISHED BY ~ d Date/Time 

(Printed Name) i1;fguvltL • u 
1

0 OSft~/;?e.11 

(Signature) ~,,,<.- ---~---b.yp;,,/ /t.;q fj 
RELINQUISHED BY Date/Time 

(Printed Name) 
(Signature) 

Report Date : 0412512017 

Specific 
Conductance 

RECEIV~L><,;)__ 
(Printed · Q_ 
(Signature L-"'-_51)\::, 

RECEIVED BY 
(Printed Nar,ne) 
(Signature) 

NA 

' { 

Sl~!R-
Date/Time 
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY 

EVENT ID: 11212 

SAMPLE ID: CAM0-17-132524 

Date Collected 
(MM/DD/YYY): 

TIME COLLECTED 

AS. 
PLANNED 

a>/r.Yhcv 
r l 

(HH:MM): I ~ I ~ 

PRS ID: h.A 

LOCATION ID: R-62 

LOCATION TYPE: rJ 

TOP DEPTH: ± BOTTOM DEPTH: 

AS COLLECTED 

oV 

de 

L 

EVENf NAME: Mortandad/Sandia (Cr lnv/MDA C) 
MY2017 03 

WORK ORDER: 

FIELD MATRIX: 

MEDIA: 

SAMPLE TECH 
CODE: 

FIELD PREP: 

FIELD QC TYPE: 

SAMPLE USAGE: 

EXCAVATED: 

AS. 
PLANNED 

AS COLLECTED 

WG d{ 

UA 

G--5f 

F 

REG 

INV \..}' 

YES I NO I efiA 

PRIORITY ORDER CONTAINER # PRESERVATIVE COLLECTED Y/N SPECIAL INSTRUCTIONS 

flfl WSP-All Metals 1 LITER POLY 1 HN03 ICE v 
WSP-CR52/53 1 LITER POLY 1 

· WSP-
GENINORG+PerChlorat 1 LITER POLY 1 

e 

WSP- 500 ML AMBER 
1 

\Y NH3+N03/N02 GLASS 

SAMPLE COMMENTS: 

LOCATION COMMENTS: 

FIELD PARAMETERS: 

Sample Time 

Oxidation-Reduction 
pH 

Turbidity 

COLLECTEDBY(PRINT): /),(J;
1
,/ D, 3U>..A·i.-. -{G 

RELINQUISHEDOY (6 Di:e/Time 
(Printed Nam~ Ot • 1t-.~.f ::5..,,-c;.,..,.,_. S SI 17 

l6cx> (Signature) 1_> 8 z::::: 

RELINQUISHED BY Date/Time 

(Printed Name) 
(Signature) 

Report Date 04/2512017 

ICE 

ICE 

H2S04 

\fv 
?f!fJt7 

0 

I 

Flow (i n gpm) 

Specific 
Co nd ucta nee 

RECENED~~ ~ (Printed Na , ' · ~ 
(Signature) - LA.YD@--

RECEIVED BY 
(Printed Name) 
(Signature) 

(/jJ 

\.Y 

~e/Tlme co l<7 
L(doO 

Date/Time 
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U N I V E R S I T Y  O F I L L I N O I S 
A T U R B A N A - C H A M P A I G N 

 
Department of Geology 
School of Earth, Society, & Environment  
3  0  8  1  N a tu ra l  His to ry  Building  
1301 W.  Springfield Avenue 
Urbana, IL 61801 
 
24 January, 2018 
 
Ms. Susan Leese 
ARS International, LLC 
2609 North River Road 
Port Allen, LA 70767-3469 
225.381.2991  sleese@amrad.com 
 
Subject:  Cr stable isotope results  
 
Dear Susan: 

Please find below tabulated results from Cr stable isotope analysis of water samples from Los Alamos 
National Laboratory (LANL).  The samples were analyzed on January 17th and 18th, 2018 and results were 
previously reported via EDD, on January 23rd.   

 
COC # Sample ID δ53Cr1  

(per mil) 
Duplicate�δ53Cr1 

(per mil) 
2017-2464 CASA-17-142775  1.94  
2017-2464 CASA-17-142776  0.92  
2017-2464 CAMO-17-142777  1.16 1.21 
2017-2464 CAMO-17-142778  1.12  
2017-2464 CAMO-17-142779  1.37  
2017-2464 CAMO-17-142780  0.93  
2017-2464 CAMO-17-142781  1.03  
2017-2465 CrIN6-17-142163  1.31  
2017-2466 CAMO-17-132200  1.24  
2017-2466 CAMO-17-132211  1.04 1.05 
2017-2466 CAMO-17-132212  1.25  
2017-2466 CAMO-17-132214 0.89  
2017-2466 CAMO-17-132218 Reprep3  
2017-2466 CAMO-17-132308  1.25  
2017-2466 CASA-17-132319  1.28  
2017-2466 CASA-17-132323  0.85  
2017-2466 CASA-17-132325 Reprep3  
2017-2466 CASA-17-132327  1.15  
2017-2466 CASA-17-132338  1.96  
2017-2466 CAMO-17-132523  0.85  
2017-2466 CAMO-17-132524  1.8  

1Parts per thousand deviation of the measured 53Cr/52Cr ratio from that of the NIST SRM-979 standard. 
2Not analyzed; insufficient Cr(VI) was present in the sample to allow accurate isotope ratio analysis. 
3Reanalysis in progress; sample must be prepared again. 
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The analytical methods used for these samples are identical to those used for LANL water analyses for 
the past several years, and are described in the article:  Reinhard, C.T., et al., 2014. The isotopic 
composition of authigenic chromium in anoxic marine sediments: A case study from the Cariaco Basin.  
Earth and Planetary Science Letters vol. 407, pp. 9-18.  Nominal precision is ±0.2 per mil, though actual 
reproducibility is generally better than that.   
 
A raw data table is attached.  Analyses identified as “979” are NIST SRM-979.  Analyses identified as 
“3112a” are NIST SRM-3112a, which has a published value of -0.07 per mil.  The SRM-3112a standard 
solutions were processed through the sample preparation procedure with the reported samples.  Sample 
results are normalized to the mean value of SRM-979 for the analytical session. 
 
Chain of Custody (COC) forms are also attached.  Some samples, as indicated above, were not analyzed.   
If indicated, insufficient Cr was recovered by our sample preparation method to allow isotope ratio 
analysis.  In some cases, sufficient Cr is present but samples must be prepared a second time.  These will 
be analyzed as soon as possible.   
 
Sincerely, 

 
Thomas M. Johnson 
Professor of Geology 
 



Sample 52 Int (V) Raw 50/52 Raw 53/52 Raw 54/52
'979_125ppb' run on Wednesday3.97E+00  { 1.92E-03 } 6.14E-01  { 8.20E-06 } 1.17E-01  { 1.20E-06 } 5.18E-01  { 5.31E-06 } 
'979_125ppb' run on Wednesday3.95E+00  { 2.08E-03 } 6.14E-01  { 8.74E-06 } 1.17E-01  { 1.75E-06 } 5.18E-01  { 6.70E-06 } 
'3112a_125ppb' run on Wednesday4.49E+00  { 2.83E-03 } 6.61E-01  { 8.24E-06 } 1.17E-01  { 1.27E-06 } 5.56E-01  { 5.07E-06 } 
'3112a_125ppb' run on Wednesday4.39E+00  { 2.38E-03 } 6.61E-01  { 2.19E-05 } 1.17E-01  { 1.23E-06 } 5.56E-01  { 8.34E-06 } 
'979_75ppb' run on Wednesday1.83E+00  { 9.63E-04 } 6.14E-01  { 8.46E-06 } 1.17E-01  { 2.40E-06 } 5.18E-01  { 5.72E-06 } 
'979_125ppb' run on Wednesday3.55E+00  { 4.59E-03 } 6.14E-01  { 1.23E-05 } 1.17E-01  { 2.11E-06 } 5.18E-01  { 7.25E-06 } 
'979_125ppb' run on Wednesday3.64E+00  { 3.62E-03 } 6.14E-01  { 1.54E-05 } 1.17E-01  { 2.13E-06 } 5.18E-01  { 9.72E-06 } 
'979_125ppb' run on Wednesday3.55E+00  { 2.12E-03 } 6.14E-01  { 6.57E-06 } 1.17E-01  { 1.93E-06 } 5.18E-01  { 5.90E-06 } 
'979_125ppb' run on Wednesday3.55E+00  { 3.68E-03 } 6.14E-01  { 9.23E-06 } 1.17E-01  { 2.05E-06 } 5.18E-01  { 4.68E-06 } 
'Proc_3112a_11/30' run on Wednesday2.83E+00  { 6.43E-03 } 5.94E-01  { 1.12E-05 } 1.17E-01  { 2.51E-06 } 5.02E-01  { 5.91E-06 } 
'Proc_3112a_1/2' run on Wednesday2.30E+00  { 2.78E-03 } 5.98E-01  { 1.15E-05 } 1.17E-01  { 2.18E-06 } 5.05E-01  { 6.94E-06 } 
'979_Underspiked' run on Wednesday4.08E+00  { 8.74E-03 } 2.65E-01  { 3.27E-06 } 1.17E-01  { 1.90E-06 } 2.16E-01  { 4.54E-06 } 
'979_125ppb' run on Wednesday3.04E+00  { 2.73E-03 } 6.14E-01  { 8.23E-06 } 1.17E-01  { 1.98E-06 } 5.18E-01  { 6.38E-06 } 

132214 5.91E+00 6.00E-03 6.22E-01 1.08E-05 1.17E-01 1.93E-06 5.24E-01 4.87E-06

'979_125ppb' run on Thursday3.57E+00  { 1.91E-03 } 6.11E-01  { 6.56E-06 } 1.18E-01  { 2.05E-06 } 5.27E-01  { 6.08E-06 } 
'979_125ppb' run on Thursday3.55E+00  { 1.51E-03 } 6.11E-01  { 6.38E-06 } 1.18E-01  { 1.76E-06 } 5.27E-01  { 9.00E-06 } 
'979_125ppb' run on Thursday3.53E+00  { 1.39E-03 } 6.11E-01  { 4.69E-06 } 1.18E-01  { 2.04E-06 } 5.27E-01  { 1.38E-05 } 
'979_125ppb' run on Thursday3.50E+00  { 1.86E-03 } 6.11E-01  { 4.25E-06 } 1.18E-01  { 1.46E-06 } 5.27E-01  { 4.24E-06 } 
'Proc_3112a' run on Thursday2.89E+00  { 1.59E-03 } 6.58E-01  { 5.53E-06 } 1.18E-01  { 2.38E-06 } 5.59E-01  { 4.91E-06 } 
'979_Underspiked' run on Thursday3.74E+00  { 1.57E-03 } 2.64E-01  { 6.65E-06 } 1.17E-01  { 1.66E-06 } 2.18E-01  { 1.00E-05 } 
'979_125ppb' run on Thursday3.58E+00  { 1.73E-03 } 6.10E-01  { 1.18E-05 } 1.18E-01  { 1.95E-06 } 5.27E-01  { 8.38E-06 } 
'132524' run on Thursday3.32E+00  { 1.69E-03 } 5.84E-01  { 8.90E-05 } 1.18E-01  { 2.07E-06 } 4.98E-01  { 6.97E-06 } 
'142780' run on Thursday3.55E+00  { 1.44E-03 } 6.01E-01  { 2.72E-05 } 1.18E-01  { 2.18E-06 } 5.11E-01  { 8.58E-06 } 
'132323' run on Thursday3.38E+00  { 1.64E-03 } 6.07E-01  { 1.36E-05 } 1.18E-01  { 2.06E-06 } 5.15E-01  { 5.28E-06 } 
'132211' run on Thursday2.45E+00  { 1.09E-03 } 6.04E-01  { 7.16E-06 } 1.18E-01  { 2.58E-06 } 5.15E-01  { 4.78E-06 } 
'979_125ppb' run on Thursday3.74E+00  { 2.88E-03 } 6.11E-01  { 1.31E-05 } 1.18E-01  { 2.20E-06 } 5.28E-01  { 6.16E-06 } 
'142781' run on Thursday2.08E+00  { 1.22E-03 } 6.13E-01  { 9.65E-06 } 1.18E-01  { 2.63E-06 } 5.22E-01  { 7.33E-06 } 
'142778' run on Thursday2.67E+00  { 1.14E-03 } 5.83E-01  { 8.60E-06 } 1.18E-01  { 3.01E-06 } 4.97E-01  { 9.20E-06 } 
'142777' run on Thursday3.43E+00  { 1.97E-03 } 6.21E-01  { 6.71E-06 } 1.18E-01  { 2.13E-06 } 5.51E-01  { 5.56E-06 } 
'142776' run on Thursday3.52E+00  { 2.55E-03 } 5.96E-01  { 7.35E-06 } 1.18E-01  { 1.97E-06 } 5.06E-01  { 4.15E-06 } 
'132308' run on Thursday4.39E+00  { 1.71E-03 } 5.40E-01  { 1.06E-05 } 1.18E-01  { 2.23E-06 } 4.58E-01  { 7.48E-06 } 
'979_125ppb' run on Thursday3.93E+00  { 3.17E-03 } 6.11E-01  { 7.84E-06 } 1.18E-01  { 2.15E-06 } 5.31E-01  { 4.95E-06 } 
'132200' run on Thursday3.67E+00  { 1.92E-03 } 6.31E-01  { 9.80E-06 } 1.18E-01  { 2.67E-06 } 5.36E-01  { 8.58E-06 } 
'142779' run on Thursday2.54E+00  { 1.52E-03 } 5.76E-01  { 9.66E-06 } 1.18E-01  { 2.72E-06 } 4.87E-01  { 8.99E-06 } 
'132327' run on Thursday3.20E+00  { 1.52E-03 } 6.61E-01  { 8.41E-06 } 1.18E-01  { 2.60E-06 } 5.68E-01  { 5.61E-06 } 
'142163' run on Thursday4.45E+00  { 7.87E-02 } 6.38E-01  { 2.03E-04 } 1.17E-01  { 1.82E-05 } 5.30E-01  { 1.65E-04 } 
'132212' run on Thursday1.78E+00  { 6.73E-03 } 5.60E-01  { 5.75E-05 } 1.17E-01  { 5.65E-06 } 4.66E-01  { 3.79E-05 } 
'979_125ppb' run on Thursday2.94E+00  { 3.09E-03 } 6.15E-01  { 4.37E-05 } 1.17E-01  { 3.80E-06 } 5.18E-01  { 4.99E-05 } 
'132319' run on Thursday1.96E+00  { 2.02E-03 } 8.05E-01  { 1.77E-05 } 1.18E-01  { 2.86E-06 } 6.81E-01  { 1.58E-05 } 
'142775' run on Thursday1.67E+00  { 8.43E-04 } 7.05E-01  { 1.48E-05 } 1.18E-01  { 3.65E-06 } 6.00E-01  { 1.10E-05 } 
'132338' run on Thursday1.77E+00  { 1.13E-03 } 6.58E-01  { 1.05E-05 } 1.18E-01  { 3.08E-06 } 5.59E-01  { 6.91E-06 } 
'132523' run on Thursday6.62E-01  { 4.05E-04 } 5.27E-01  { 1.18E-05 } 1.18E-01  { 8.63E-06 } 4.56E-01  { 1.31E-05 } 
'132211-2' run on Thursday2.43E+00  { 1.06E-03 } 6.09E-01  { 9.18E-06 } 1.18E-01  { 3.43E-06 } 5.15E-01  { 5.77E-06 } 
'979_125ppb' run on Thursday3.04E+00  { 1.45E-03 } 6.12E-01  { 2.22E-05 } 1.18E-01  { 2.27E-06 } 5.21E-01  { 2.20E-05 } 



'142777-2' run on Thursday6.12E+00  { 4.73E-03 } 6.36E-01  { 2.97E-05 } 1.18E-01  { 3.18E-06 } 5.38E-01  { 2.56E-05 } 
Proc_3112a_11/302.64E+00 1.57E-03 5.93E-01 1.57E-05 1.17E-01 3.60E-06 5.03E-01 1.44E-05



Raw 56/54 Raw 51/52 Raw 49/50 Conv Err FeCorrEst
6.07E-03  { 0.00E+00 } 3.47E-05  { 6.33E-07 } 2.32E-05  { 1.08E-13 } -2.84E-05  { 3.73E-06 } 1.22E-01
6.30E-03  { 6.28E-12 } 3.90E-05  { 4.99E-07 } 1.21E-05  { 7.20E-14 } -3.26E-05  { 5.26E-06 } 1.27E-01
5.71E-03  { 0.00E+00 } 1.78E-03  { 6.85E-07 } 1.38E-04  { 0.00E+00 } -4.43E-05  { 3.37E-06 } 1.15E-01
8.72E-03  { 0.00E+00 } 1.79E-03  { 1.51E-06 } 1.32E-04  { 0.00E+00 } -3.09E-05  { 3.41E-06 } 1.75E-01
1.54E-02  { 8.33E-11 } 7.27E-05  { 1.33E-06 } 3.49E-05  { 0.00E+00 } -6.43E-06  { 6.61E-06 } 3.10E-01
1.52E-02  { 0.00E+00 } 4.55E-05  { 1.04E-06 } 2.38E-05  { 1.71E-13 } 7.19E-06  { 6.71E-06 } 3.06E-01
6.10E-03  { 0.00E+00 } 3.58E-05  { 6.26E-07 } 1.14E-05  { 0.00E+00 } -3.67E-05  { 6.32E-06 } 1.22E-01
7.91E-03  { 1.27E-11 } 3.60E-05  { 5.04E-07 } 1.90E-05  { 1.42E-13 } -2.16E-05  { 6.12E-06 } 1.59E-01
6.70E-03  { 2.31E-11 } 4.37E-05  { 5.08E-07 } 1.00E-05  { 4.88E-14 } -2.12E-05  { 6.66E-06 } 1.34E-01
5.83E-02  { 0.00E+00 } 9.98E-05  { 7.18E-07 } 5.90E-05  { 0.00E+00 } -2.72E-05  { 8.62E-06 } 1.17E+00
4.11E-02  { 2.69E-10 } 1.21E-04  { 1.66E-06 } 1.10E-04  { 0.00E+00 } -1.29E-05  { 7.92E-06 } 8.24E-01
1.21E-02  { 4.34E-11 } 2.99E-05  { 4.40E-07 } 3.38E-05  { 2.56E-13 } -4.08E-04  { 7.44E-05 } 2.42E-01
2.91E-02  { 0.00E+00 } 4.93E-05  { 5.37E-07 } 1.88E-05  { 1.24E-13 } -1.26E-05  { 6.16E-06 } 5.84E-01
2.45E-02 1.86E-10 7.10E-04 5.82E-07 5.74E-05 0.00E+00 2.60E-04 5.64E-06 4.93E-01

2.29E-01  { 1.27E-09 } 1.28E-04  { 8.76E-07 } 5.43E-05  { 2.71E-13 } 3.31E-05  { 7.35E-06 } 4.58E+00
2.26E-01  { 8.92E-10 } 1.46E-04  { 5.87E-07 } 4.93E-05  { 1.61E-13 } 1.63E-05  { 6.69E-06 } 4.51E+00
2.25E-01  { 0.00E+00 } 1.53E-04  { 5.28E-07 } 4.99E-05  { 1.82E-13 } -1.42E-05  { 7.37E-06 } 4.49E+00
2.30E-01  { 1.47E-09 } 1.59E-04  { 8.12E-07 } 5.01E-05  { 0.00E+00 } 1.55E-05  { 5.24E-06 } 4.60E+00
6.81E-03  { 0.00E+00 } 2.03E-03  { 7.57E-07 } 1.63E-04  { 8.32E-13 } -5.31E-05  { 5.77E-06 } 1.36E-01
1.91E-02  { 0.00E+00 } 8.84E-05  { 8.45E-07 } 3.02E-05  { 1.07E-13 } -5.01E-04  { 6.70E-05 } 3.82E-01
2.50E-01  { 7.17E-10 } 3.57E-04  { 4.71E-06 } 5.68E-05  { 2.65E-13 } -2.04E-06  { 7.62E-06 } 5.00E+00
1.45E-01  { 3.69E-10 } 1.21E-03  { 3.45E-05 } 8.82E-05  { 0.00E+00 } 7.41E-04  { 2.06E-05 } 2.92E+00
4.02E-02  { 0.00E+00 } 1.39E-03  { 5.88E-06 } 5.40E-05  { 1.82E-13 } 2.79E-04  { 7.30E-06 } 8.05E-01
3.35E-02  { 0.00E+00 } 7.09E-04  { 2.39E-06 } 4.54E-05  { 0.00E+00 } 2.43E-04  { 6.65E-06 } 6.71E-01
5.88E-02  { 0.00E+00 } 2.79E-03  { 1.37E-06 } 7.85E-05  { 4.34E-13 } 3.24E-04  { 8.33E-06 } 1.18E+00
2.90E-01  { 0.00E+00 } 2.00E-04  { 4.56E-06 } 5.80E-05  { 0.00E+00 } 4.10E-05  { 8.23E-06 } 5.79E+00
5.53E-02  { 0.00E+00 } 2.99E-03  { 2.10E-06 } 8.04E-05  { 8.91E-14 } 3.03E-04  { 7.91E-06 } 1.11E+00
1.32E-01  { 0.00E+00 } 1.81E-03  { 2.08E-06 } 2.49E-04  { 0.00E+00 } 4.59E-04  { 1.09E-05 } 2.64E+00
7.57E-01  { 0.00E+00 } 7.43E-04  { 6.32E-07 } 6.12E-05  { 3.56E-13 } 1.08E-03  { 9.97E-06 } 1.52E+01
2.95E-02  { 0.00E+00 } 1.05E-03  { 7.20E-07 } 6.78E-05  { 0.00E+00 } 2.76E-04  { 6.96E-06 } 5.91E-01
9.92E-02  { 4.44E-10 } 7.04E-04  { 7.86E-07 } 4.99E-04  { 1.49E-12 } 5.98E-04  { 1.00E-05 } 1.99E+00
3.72E-01  { 0.00E+00 } 1.59E-04  { 6.12E-07 } 6.01E-05  { 1.40E-13 } 1.42E-04  { 7.09E-06 } 7.43E+00
3.45E-02  { 2.47E-10 } 6.97E-04  { 5.27E-07 } 5.17E-05  { 0.00E+00 } 3.33E-04  { 6.61E-06 } 6.91E-01
2.59E-02  { 0.00E+00 } 2.43E-03  { 1.03E-06 } 1.03E-04  { 6.25E-13 } 4.76E-04  { 9.37E-06 } 5.19E-01
2.31E-01  { 1.49E-09 } 2.92E-04  { 8.16E-07 } 2.41E-04  { 0.00E+00 } 4.16E-04  { 7.09E-06 } 4.63E+00
8.06E-02  { 3.09E-10 } 4.61E-04  { 3.38E-07 } 1.57E-04  { 0.00E+00 } 4.56E-04  { 7.82E-06 } 1.63E+00
2.70E-02  { 0.00E+00 } 4.58E-03  { 2.02E-06 } 7.13E-05  { 3.84E-13 } 4.95E-04  { 1.39E-05 } 5.44E-01
4.16E-02  { 0.00E+00 } 6.84E-05  { 9.21E-07 } 2.00E-05  { 0.00E+00 } -7.89E-06  { 8.76E-06 } 8.36E-01
2.11E-02  { 0.00E+00 } 3.44E-03  { 1.42E-06 } 1.10E-04  { 6.54E-13 } 1.70E-04  { 3.93E-06 } 4.25E-01
1.76E-02  { 0.00E+00 } 1.30E-02  { 1.82E-06 } 1.14E-04  { 1.84E-13 } 3.75E-04  { 6.55E-06 } 3.53E-01
1.70E-02  { 1.28E-10 } 1.08E-02  { 1.77E-06 } 8.78E-05  { 0.00E+00 } 4.64E-04  { 7.37E-06 } 3.40E-01
6.21E-02  { 0.00E+00 } 3.05E-02  { 6.61E-06 } 2.40E-04  { 0.00E+00 } 3.20E-04  { 3.48E-05 } 1.23E+00
4.15E-02  { 8.37E-11 } 1.52E-02  { 1.94E-06 } 7.60E-05  { 0.00E+00 } 3.15E-04  { 1.04E-05 } 8.32E-01
5.24E-02  { 0.00E+00 } 6.13E-05  { 7.34E-07 } 1.65E-05  { 8.39E-14 } -2.57E-06  { 6.35E-06 } 1.05E+00



2.98E-02  { 6.76E-11 } 5.22E-04  { 3.24E-07 } 5.01E-05  { 2.23E-13 } 3.18E-04  { 4.94E-06 } 5.98E-01
5.31E-02 0.00E+00 1.00E-04 8.53E-07 6.45E-05 0.00E+00 -4.17E-05 9.37E-06 1.06E+00



VCorrEst TiCorrEst Mass Bias 54Spk/52Nat
 { 9.17E-07 } 3.23E-05  { 5.89E-07 } 5.73E-03  { 2.39E-08 } 2.98E+01  { 4.08E-03 } 4.61E-01  { 4.91E-06 } 
 { 1.19E-06 } 3.62E-05  { 4.64E-07 } 3.00E-03  { 1.56E-08 } 2.99E+01  { 5.08E-03 } 4.61E-01  { 5.03E-06 } 
 { 9.22E-07 } 1.54E-03  { 5.93E-07 } 3.40E-02  { 1.52E-07 } 2.92E+01  { 4.34E-03 } 4.98E-01  { 2.95E-06 } 
 { 1.87E-06 } 1.55E-03  { 1.31E-06 } 3.26E-02  { 1.92E-07 } 2.91E+01  { 5.75E-03 } 4.98E-01  { 1.20E-05 } 
 { 3.08E-06 } 6.77E-05  { 1.24E-06 } 8.62E-03  { 4.75E-08 } 3.00E+01  { 5.37E-03 } 4.61E-01  { 3.67E-06 } 
 { 4.46E-06 } 4.23E-05  { 9.69E-07 } 5.87E-03  { 4.75E-08 } 2.98E+01  { 7.88E-03 } 4.61E-01  { 4.60E-06 } 
 { 2.48E-06 } 3.33E-05  { 5.82E-07 } 2.82E-03  { 3.17E-08 } 3.00E+01  { 1.10E-02 } 4.61E-01  { 4.53E-06 } 
 { 1.48E-06 } 3.35E-05  { 4.68E-07 } 4.69E-03  { 2.43E-08 } 3.01E+01  { 5.05E-03 } 4.61E-01  { 3.10E-06 } 
 { 1.53E-06 } 4.06E-05  { 4.72E-07 } 2.48E-03  { 1.57E-08 } 3.01E+01  { 6.16E-03 } 4.61E-01  { 4.04E-06 } 
 { 1.75E-05 } 9.59E-05  { 6.90E-07 } 1.46E-02  { 1.21E-07 } 3.01E+01  { 8.11E-03 } 4.44E-01  { 4.41E-06 } 
 { 1.16E-05 } 1.16E-04  { 1.59E-06 } 2.71E-02  { 2.11E-07 } 3.01E+01  { 7.60E-03 } 4.47E-01  { 5.00E-06 } 
 { 3.39E-06 } 6.45E-05  { 9.49E-07 } 8.37E-03  { 6.50E-08 } 3.01E+01  { 7.63E-03 } 1.76E-01  { 2.31E-06 } 
 { 6.06E-06 } 4.58E-05  { 5.00E-07 } 4.64E-03  { 2.67E-08 } 3.00E+01  { 5.62E-03 } 4.61E-01  { 4.27E-06 } 

6.33E-06 6.53E-04 5.35E-07 1.42E-02 1.01E-07 2.95E+01 6.95E-03 4.67E-01 4.01E-06

 { 3.81E-05 } 1.19E-04  { 8.14E-07 } 1.35E-02  { 6.21E-08 } 3.24E+01  { 4.52E-03 } 4.60E-01  { 4.29E-06 } 
 { 4.36E-05 } 1.36E-04  { 5.46E-07 } 1.22E-02  { 6.56E-08 } 3.25E+01  { 5.24E-03 } 4.60E-01  { 5.00E-06 } 
 { 6.24E-05 } 1.42E-04  { 4.90E-07 } 1.24E-02  { 9.54E-08 } 3.26E+01  { 7.54E-03 } 4.60E-01  { 6.54E-06 } 
 { 2.82E-05 } 1.48E-04  { 7.54E-07 } 1.24E-02  { 4.23E-08 } 3.25E+01  { 3.33E-03 } 4.60E-01  { 2.80E-06 } 
 { 8.30E-07 } 1.76E-03  { 6.56E-07 } 4.05E-02  { 1.37E-07 } 3.15E+01  { 3.30E-03 } 4.98E-01  { 4.03E-06 } 
 { 5.26E-06 } 1.90E-04  { 1.82E-06 } 7.48E-03  { 5.72E-08 } 3.23E+01  { 7.51E-03 } 1.76E-01  { 7.40E-06 } 
 { 7.46E-05 } 3.32E-04  { 4.37E-06 } 1.41E-02  { 1.17E-07 } 3.25E+01  { 8.09E-03 } 4.60E-01  { 4.27E-06 } 
 { 2.18E-04 } 1.18E-03  { 3.37E-05 } 2.18E-02  { 9.06E-07 } 3.07E+01  { 4.05E-02 } 4.37E-01  { 3.81E-05 } 
 { 2.47E-05 } 1.32E-03  { 5.56E-06 } 1.34E-02  { 2.28E-07 } 3.17E+01  { 1.66E-02 } 4.52E-01  { 7.24E-06 } 
 { 8.53E-06 } 6.65E-04  { 2.25E-06 } 1.12E-02  { 7.92E-08 } 3.12E+01  { 6.88E-03 } 4.56E-01  { 6.52E-06 } 
 { 8.97E-06 } 2.62E-03  { 1.29E-06 } 1.94E-02  { 8.23E-08 } 3.17E+01  { 4.14E-03 } 4.54E-01  { 3.97E-06 } 
 { 4.83E-05 } 1.86E-04  { 4.23E-06 } 1.44E-02  { 6.66E-08 } 3.23E+01  { 4.52E-03 } 4.60E-01  { 7.28E-06 } 
 { 1.31E-05 } 2.77E-03  { 1.94E-06 } 1.99E-02  { 1.30E-07 } 3.18E+01  { 6.39E-03 } 4.62E-01  { 4.38E-06 } 
 { 3.91E-05 } 1.77E-03  { 2.05E-06 } 6.17E-02  { 5.06E-07 } 3.10E+01  { 8.00E-03 } 4.36E-01  { 3.78E-06 } 
 { 1.53E-04 } 6.81E-04  { 5.78E-07 } 1.51E-02  { 8.50E-08 } 3.12E+01  { 5.48E-03 } 4.67E-01  { 2.63E-06 } 
 { 5.51E-06 } 1.00E-03  { 6.87E-07 } 1.68E-02  { 8.70E-08 } 3.13E+01  { 5.06E-03 } 4.47E-01  { 3.30E-06 } 
 { 3.21E-05 } 7.43E-04  { 8.29E-07 } 1.23E-01  { 1.11E-06 } 3.10E+01  { 8.76E-03 } 4.01E-01  { 2.72E-06 } 
 { 6.27E-05 } 1.48E-04  { 5.69E-07 } 1.49E-02  { 6.97E-08 } 3.19E+01  { 4.57E-03 } 4.60E-01  { 3.70E-06 } 
 { 9.40E-06 } 6.29E-04  { 4.76E-07 } 1.28E-02  { 9.65E-08 } 3.13E+01  { 7.36E-03 } 4.76E-01  { 3.62E-06 } 
 { 7.94E-06 } 2.40E-03  { 1.03E-06 } 2.55E-02  { 2.16E-07 } 3.09E+01  { 8.28E-03 } 4.30E-01  { 3.76E-06 } 
 { 3.67E-05 } 2.51E-04  { 7.04E-07 } 5.96E-02  { 2.62E-07 } 3.09E+01  { 4.29E-03 } 5.00E-01  { 4.71E-06 } 
 { 4.87E-04 } 4.20E-04  { 3.36E-07 } 3.85E-02  { 6.37E-06 } 2.48E+01  { 1.60E-01 } 4.75E-01  { 5.60E-06 } 
 { 4.83E-05 } 4.72E-03  { 2.23E-06 } 1.76E-02  { 8.65E-07 } 2.70E+01  { 4.78E-02 } 4.14E-01  { 6.84E-06 } 
 { 4.09E-05 } 6.37E-05  { 8.60E-07 } 4.95E-03  { 1.34E-07 } 2.95E+01  { 2.64E-02 } 4.60E-01  { 2.96E-05 } 
 { 7.43E-06 } 2.45E-03  { 1.02E-06 } 2.71E-02  { 2.64E-07 } 2.94E+01  { 9.46E-03 } 6.16E-01  { 7.29E-06 } 
 { 6.13E-06 } 1.05E-02  { 1.52E-06 } 2.81E-02  { 2.71E-07 } 3.13E+01  { 9.41E-03 } 5.37E-01  { 4.67E-06 } 
 { 4.37E-06 } 9.36E-03  { 1.70E-06 } 2.17E-02  { 1.55E-07 } 3.14E+01  { 6.98E-03 } 4.98E-01  { 4.13E-06 } 
 { 2.32E-05 } 3.25E-02  { 7.21E-06 } 5.98E-02  { 6.26E-07 } 3.67E+01  { 1.03E-02 } 3.95E-01  { 8.86E-06 } 
 { 7.98E-06 } 1.42E-02  { 1.81E-06 } 1.88E-02  { 1.00E-07 } 3.06E+01  { 5.20E-03 } 4.57E-01  { 4.27E-06 } 
 { 1.60E-05 } 5.70E-05  { 6.83E-07 } 4.09E-03  { 3.46E-08 } 3.14E+01  { 8.26E-03 } 4.61E-01  { 1.95E-05 } 



 { 2.65E-05 } 4.68E-04  { 2.90E-07 } 1.24E-02  { 3.05E-07 } 3.00E+01  { 2.40E-02 } 4.79E-01  { 3.12E-06 } 
2.47E-05 9.63E-05 8.18E-07 1.60E-02 2.05E-07 3.09E+01 1.25E-02 4.45E-01 5.20E-06



Delta 53Cr Average 979Final d53 Replicate difference
-0.10  { 1.20E-02 } '979_125ppb' run on Wednesday17-Jan 12:50 -8.85E-02 -0.02
-0.12  { 1.69E-02 } '979_125ppb' run on Wednesday17-Jan 12:59 -8.85E-02 -0.03
-0.19  { 1.34E-02 } '3112a_125ppb' run on Wednesday17-Jan 13:14 -8.85E-02 -0.10
-0.15  { 1.35E-02 } '3112a_125ppb' run on Wednesday17-Jan 13:24 -8.85E-02 -0.06
-0.05  { 2.11E-02 } '979_75ppb' run on Wednesday17-Jan 13:39 -8.85E-02 0.04
-0.01  { 2.15E-02 } '979_125ppb' run on Wednesday17-Jan 14:42 -8.85E-02 0.08
-0.13  { 2.04E-02 } '979_125ppb' run on Wednesday17-Jan 14:51 -8.85E-02 -0.04
-0.08  { 1.97E-02 } '979_125ppb' run on Wednesday17-Jan 15:20 -8.85E-02 0.00
-0.08  { 2.15E-02 } '979_125ppb' run on Wednesday17-Jan 15:30 -8.85E-02 0.01
-0.18  { 2.41E-02 } 'Proc_3112a_11/30' run on Wednesday17-Jan 15:45 -8.85E-02 -0.09
-0.11  { 2.28E-02 } 'Proc_3112a_1/2' run on Wednesday17-Jan 16:00 -8.85E-02 -0.02
-0.12  { 2.05E-02 } '979_Underspiked' run on Wednesday17-Jan 16:15 -8.85E-02 -0.03
-0.10  { 1.94E-02 } '979_125ppb' run on Wednesday17-Jan 16:30 -8.85E-02 -0.01
0.80 1.86E-02 132214 17-Jan 16:38 -8.85E-02 0.89

-0.13  { 1.97E-02 } '979_125ppb' run on Thursday18-Jan 10:07 -1.51E-01 0.02
-0.15  { 1.75E-02 } '979_125ppb' run on Thursday18-Jan 10:17 -1.51E-01 0.00
-0.23  { 1.97E-02 } '979_125ppb' run on Thursday18-Jan 10:27 -1.51E-01 -0.08
-0.16  { 1.40E-02 } '979_125ppb' run on Thursday18-Jan 10:36 -1.51E-01 -0.01
-0.22  { 2.29E-02 } 'Proc_3112a' run on Thursday18-Jan 10:52 -1.51E-01 -0.07
-0.15  { 1.85E-02 } '979_Underspiked' run on Thursday18-Jan 11:07 -1.51E-01 0.00
-0.23  { 1.97E-02 } '979_125ppb' run on Thursday18-Jan 11:22 -1.51E-01 -0.08
1.65  { 5.04E-02 } '132524' run on Thursday18-Jan 11:37 -1.51E-01 1.80
0.78  { 2.16E-02 } '142780' run on Thursday18-Jan 11:52 -1.51E-01 0.93
0.70  { 2.04E-02 } '132323' run on Thursday18-Jan 12:07 -1.51E-01 0.85
0.89  { 2.48E-02 } '132211' run on Thursday18-Jan 12:22 -1.51E-01 1.04

-0.19  { 2.17E-02 } '979_125ppb' run on Thursday18-Jan 12:38 -1.51E-01 -0.04
0.88  { 2.47E-02 } '142781' run on Thursday18-Jan 12:53 -1.51E-01 1.03
0.97  { 2.75E-02 } '142778' run on Thursday18-Jan 13:08 -1.51E-01 1.12
1.01  { 1.89E-02 } '142777' run on Thursday18-Jan 13:23 -1.51E-01 1.16
0.77  { 2.03E-02 } '142776' run on Thursday18-Jan 13:38 -1.51E-01 0.92
1.10  { 2.01E-02 } '132308' run on Thursday18-Jan 13:53 -1.51E-01 1.25

-0.07  { 1.72E-02 } '979_125ppb' run on Thursday18-Jan 14:08 -1.51E-01 0.08
1.09  { 2.27E-02 } '132200' run on Thursday18-Jan 14:23 -1.51E-01 1.24
1.22  { 2.48E-02 } '142779' run on Thursday18-Jan 14:38 -1.51E-01 1.37
1.00  { 2.35E-02 } '132327' run on Thursday18-Jan 14:54 -1.51E-01 1.15
1.16  { 2.45E-02 } '142163' run on Thursday18-Jan 15:09 -1.51E-01 1.31
1.10  { 3.31E-02 } '132212' run on Thursday18-Jan 15:24 -1.51E-01 1.25

-0.11  { 2.73E-02 } '979_125ppb' run on Thursday18-Jan 15:39 -1.51E-01 0.04
1.13  { 2.76E-02 } '132319' run on Thursday18-Jan 15:54 -1.51E-01 1.28
1.79  { 3.18E-02 } '142775' run on Thursday18-Jan 16:09 -1.51E-01 1.94
1.81  { 2.92E-02 } '132338' run on Thursday18-Jan 16:24 -1.51E-01 1.96
0.70  { 7.15E-02 } '132523' run on Thursday18-Jan 16:39 -1.51E-01 0.85
0.90  { 3.20E-02 } '132211-2' run on Thursday18-Jan 16:54 -1.51E-01 1.05 0.01

-0.08  { 1.97E-02 } '979_125ppb' run on Thursday18-Jan 17:09 -1.51E-01 0.07



1.06  { 1.73E-02 } '142777-2' run on Thursday18-Jan 17:25 -1.51E-01 1.21 0.05
-1.96E-01 2.64E-02 Proc_3112a_11/3018-Jan 17:32 -1.51E-01 -0.05


