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, Los Alamos
NATIONAL LABORATORY

Environmental Protection & Compliance Division National Nuclear Security Administration
Environmental Compliance Programs (EPC-CP) Los Alamos Field Office, A316

PO Box 1663, K490 3747 West Jemez Road

Los Alamos, New Mexico 87545 Los Alamos, New Mexico, 87544

(505) 667-0666 (505) 665-7314 Fax (505) 667-5948

Dote.  SEP 2.7 2016

Symbol: EPC-DO-16-267
LA-UR: 16-27068
Locates Action No.: U1601352

Mr. John E. Kieling

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505

Dear Mr. Kieling:

Subject: Supplemental Information to the Notice of Violation (NOV) from the New Mexico
Environment Department Hazardous Waste Bureau (NMED-HWB) regarding the Los
Alamos National Laboratory (LANL) 2015 Annual Hazardous Waste Inspection

This letter provides additional information to supplement the response by the U.S. Department of Energy
(DOE) and Los Alamos National Security, LLC (LANS), collectively the Permittees, to the June 1, 2016
Notice of Violation (NOV) from the New Mexico Environment Department — Hazardous Waste Bureau
(NMED-HWB) regarding the 2015 Annual Hazardous Waste Inspection at, Los Alamos National
Laboratory (LANL).

Enclosed is analytical data responding to Finding #3, “Fuailure to determine applicable hazardous waste
code. This violation is associated with waste profile 41215, for hazardous waste containers stored at Site
ID 5141. The waste profile indicates chromium but no code was included. Analytical results were not
available for review to verify the waste would not be characteristic for chromium. This is a violation of
20.4.1.900 NMAC, incorporating 40 CFR § 268.9.” The analytical data demonstrates that chromium is
present but is below the regulatory limits.

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA



Mr. John E. Kieling -2-
EPC-DO-16-267

Please contact Mark P. Haagenstad (LANS, LLC) at (505) 665-2014 or Karen Armijo (NNSA) at (505)
665-7314 if you have questions.

Sincerely, Sincerely,
Anthony R. Grieggs Karen E. Armijo
Group Leader Permitting and Compliance Program Manager
Environmental Compliance Programs National Nuclear Security Administration
Los Alamos National Security, LLC Los Alamos Field Office
U.S. Department of Energy
ARG:KEA:MPH:GEM/Im
Enclosure:

1. Analytical data

Cy:  Frank Rodarte, NMED/HWB, Santa Fe, NM (E-File)
Karen E. Armijo, NA-LA, (E-File)
Eric L. Trujillo, NA-LA, (E-File)
Kimberly Davis Lebak, NA-LA, (E-File)
Juan L. Griego, NA-LA, (E-File)
Peter Maggiore, NA-LA, (E-File)
Jody M. Pugh, NA-LA, (E-File)
Lisa K. Cummings, NA-LA (E-File)
Kirsten M. Laskey, EM-LA, (E-File)
Craig S. Leasure, PADOPS, (E-File)
William R. Mairson, PADOPS, (E-File)
Michael T. Brandt, ADESH, (E-File)
Raeanna Sharp-Geiger, ADESH, (E-File)
Mark P. Haagenstad, EPC-CP, (E-File)
John M. Tymkowych, EPC-CP, (E-File)
Geri E. Martinez, EPC-CP, (E-File)
Susan L. McMichael, LC-ESH, (E-File)
Ellena I. Martinez, EPC-CP, (E-File)
LASOmailbox@nnsa.doe.gov, (E-File)
locatesteam(@lanl.gov, (E-File)
emla.docs@em.doe.gov, (E-File
epc-correspondence@lanl.gov, (E-File)
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ENCLOSURE 1

Analytical Data

EPC-DO-16-267

LA-UR-16-27068

Locates Action No.: U1601352




Field Sample ID Location ID Date Sampled Parameter Name Report Result Report Units Lab Qualifier Detected Sample Matrix Sample Purpose Sample Type Validation Qualifier Validation Reason Codes Chain Of Custody No.

WST48-16-124425 WST-RCRA 07/25/2016 Silver 1120 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Silver 12700 ug/L Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Aluminum 151 mg/kg Y SO REG S NQ NQ 2016-1776
WSET48-16-124425 WST-RCRA 07/25/2016 Arsenic 0.806 mg/kg J Y SO REG S J J_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Barium 0.575 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Beryllium 0.0247 mg/kg J Y SO REG S J J_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Calcium 189 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Cadmium 12.1 mg/kg J Y SO REG S J J_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Cobalt 67000 ma/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Chromium 46.8 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Chromium 470 ug/L Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Copper 0.689 mg/kg J Y SO REG S J J_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Iron 1210 mg/kg U N SO REG S u U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Mercury 0.0117 mg/kg U N S0 REG S U U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Potassium 59.3 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Magnesium 29.1 mg/kg U N SO REG S U U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Manganese 10.9 ma/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Sodium 1270 mg/kg Y SO REG ] NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Nickel 13.3 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Lead 97.1 mg/kg U N SO REG S U U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Antimony 556 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Selenium 0.994 mg/kg U N SO REG S U U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Thallium 0.398 ma/kg U N SO REG S u U_LAB 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Vanadium 15.1 mg/kg Y SO REG S NQ NQ 2016-1776
WST48-16-124425 WST-RCRA 07/25/2016 Zinc 263 mg/kg Y SO REG S NQ NQ 2016-1776



Chain Of Custody No. 2016-1776
1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Fleld Equipment
SDG Analytical Method Samples Duplicates Trip Blanks  Fleld Blanks _ Blanks
402359 SW-846:6010C n
402359 SW-846:6020 1
402359 SW-846:7471A f
£ £ : P
c =] K}
o= |3 §e 5 |5 |58 45 |8 52 |5
8 8 2= |_ B B 4L |8 35 | =
[ E E m| o o 8 1] Q & & = 0O 5 -
2 =F |3 2% |2gcg3d52 92 | 5 8k | &
iAnalysis  [Prep Regular  [Fleld ol 3|3 %EE gﬁ‘ggnsns == 8 Tn. §’
SDG Analytical Method LotiD  |lotID  |Samples |Dupiicates | E| 2| & | 2| S|2 |25(f583/ 83 SSE |82 | ¢
402359 SW-846:6010C 1584909 1584908 1 K 1
402359 SW-846:6020 1584912 1584911 1 K 1
402359 SW-846:7471A 1585179 1585170 1 i 1 1
2. Distribution Of Analytes In EDD.
Analytical Method Sample
Analytical Method Category Field Sample ID L ab Sample ID Purpose Surrogates [Compounds
SW-846:6010C NORGANIC | CS 1203592748 | CS D 7
SW-846:6010C INORGANIC MB 1203592747 MB D
SW-846:6010C INORGANIC WST48-16-124425 402359001 REG 0
SW-846:6010C JNORGANIC WST53-16-124424 203592749 DUP 0
SW-846:6010C JNORGANIC WST53-16-124424 1203592750 MS D 0
SW-846:6020 JNORGANIC LCS 1203592753 | CS D 0 5
SW-846:6020 JNORGANIC MB 1203592752 MB 5 D 0
SW-846:6020 JNORGANIC WST48-16-124425 02359001 REG 5 D 0
SW-846:6020 JNORGANIC WST53-16-124424 1203592754 pUP 5 D 0
SW-846:6020 JNORGANIC WST53-16-124424 1203592755 MS 0 D 5
SW-846:7471A JNORGANIC | CS 1203593302 | CS D D h
SW-846:7471A INORGANIC MB 1203593301 MB H 0 0
ISW-846:7471A NORGANIC WST48-16-124425 1203593303 DUP H 0 0
SW-846:7471A NORGANIC WST48-16-124425 1203593304 VS 0 0 1
SW-846:7471A JNORGANIC WST48-16-124425 402359001 REG i D
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3. Are any analytes missing?

No.

4. Were any holding times exceeded?

No.

5. Any contaminants in blanks?

DATA VALIDATION REPORT

[
(<]
=2
: 2§
(14 E 5 &
L = £ L
3 g 35 3
K (e] KV
§ § SE
Blank FS ID Blank Lab Sample  Blank Type Analytical Method Eample Parameter Name o § m oS
MB 203592747 METHOD BLANK SW-846:6010C SO Zinc 536 U Lghkg 69
No.
6. Any surrogate recoveries outside the control limits?
No.
7. Any MS/MSD recoveries or RPDs outside the control limits?
= = =
El E E
s.| 3 3 % g
2
gpsp B 8§ | E
as s :D,- o & o |
tws Lab Sample MSD Lab Analysis mple |9 808 O ol G 9 8
Field Sample ID D ample ID Parameter Name Analysis Lot ID_Date aix  |SQISS S 2 S B &
INST53-16-124424 1203592750 Aluminum 11584808 17-28-2016 0 H7.6 H2s 175
WST53-16-124424 (1203592750 Antimony 1584508 07-28-2016 6.06 H25 175
WST53-16-124424 1203562750 Farium 1584808 p7-26-2016 Fo h5.2 H25 75
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DATA VALIDATION REPORT

= = &=
E E E
e | 2 33 | .
22E2 § E 3 £
oS Vs [« ) |
IMSLabSampla SD Lab pralysis  sample | 828 O o 5 g 8
D mple ID Parameter Name Analysis Lot ID Date atrix S2 = S g &
H203502750 Cadmium 1584908 [7-28-2016 FO P17 H25 75
12035927560 Calcum 1584508 p7-28-2016 Fo B8.21 25 [75
1203562750 Chromium 1584908 p7-26-2016 o +1.11 25 5
1203592750 Cobalt 1584908 [7-28-2016 5O 15.8 125 |75
1203582750 Copper 1584908 [7-28-2016 S0 14.3 126 [75
1203592750 ron 1584808 [17-28-2016 50 111.8 125 75
1203592750 [ead 11584808 p7-28-2016 50 b0.1 125 75
11203562750 Magnesium 1584908 P7-28-2016 15.6 125 75
(1203562750 Manganese 1584908 07-28-2016 FO 2.8 125 75
11203582750 tassium 584508 [7-28-2016 FO 6.8 125 [75
1203562750 iiver 1584808 p7-28-2016 FO 8.7 125 |5
1203562750 [odium 1584808 7-28-2016 o (4.01 125 75
H203592750 Vanadium 1584908 7-28-2016 50 154 H25 {75
1203562750 [Einc 1584808 p7-28-2016 50 13.1 125 75
1203502755 Arsenic 1584911 p7-27-2016 50 53.3 425 75 HO
503592755 Beryllium 1584911 p7-27-2016 50 577 425 75 HO
1203592756 Nickel 1584911 p7-27-2016 50 u7.7 125 |75 10
1203592755 lenlum 1584911 D7-27-2016 55.5 126 75 no
203502755 Thallium 1584911 07-27-2016 %Z 56.6 H25 75 HO

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.
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10. Any Lab Duplicate RPDs outside the desired limits?

No.

11. Any required reporting limits exceeded?

No.

12. Additional Validator's Comments.

13. Display Flagged Data.

None.

Reason Code
J LAB
NQ

U_LAB

14. Usable Result Count.

Descripti

The analytical iaboratory qualified the detected result as estimated (J) because the result was less the PQL but greater than the MDL

The analytical laboratory did not qualifiy the analyte as not detected and/or any other standard qualifire. The analyte is detected in the sample.

DATA VALIDATION REPORT

The anaiytical laboratory qualified the analyte as not detected.

No. Unuseable
Field Sample ID Location ID [Sample Purpose Analytical Method Records Total Records
WST48-16-124425 WST-RCRA REG SW-846:6010C 0 h7
WST48-16-124425 WST-RCRA REG SW-846:6020 D 5
WST48-16-124425 WST-RCRA REG SW-846:7471A D H
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‘ Laboratories Li.c O

a member of The GEL Group INC

September 01, 2016

Mr. Keith Greene

Los Alamos National Laboratory
TA-03, SM271, Drop Pt. 02U, Rm111
Los Alamos, New Mexico 87545

Re: LANL ER
Work Order: 404833
SDG: 2016-1776-1

Dear Mr. Greene:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the following analytical results for
the sample(s) we received on July 26, 2016, and analyzed for Metals. This original data report has been prepared
and reviewed in accordance with GEL’s standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical
needs on time every time. We trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4485.

Sincerely,

W2 Yah

I/inda Pullano for
Valerie Davis
Project Manager

Chain of Custody: 2016-1776
Enclosures

T S



ARS International, LLC (ARS-LANS-MTOA6-25093-GEL)
LANL ER
Work Order #: 404833
SDG: 2016-1776-1
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Case Narrative for
ARS International, LLC (ARS-LANS-MTOA6-25093-GEL)
LANL ER
Workorder #: 404833
SDG #:2016-1776-1

September 01, 2016

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt The sample arrived at GEL Laboratories LLC, Charleston, South Carolina on July 26, 2016 for
analysis. The sample was delivered with proper chain of custody documentation and signatures. The samples
were screened according to GEL Standard Operating Procedure. All sample containers arrived without any
visible signs of tampering or breakage. Containers were checked for pH, where appropriate, and matched the
preservative as documented on the accompanying chain of custody. Shipping container temperature was within
specification (0 - 6C). Shipping container temperature was checked, documented, and within specifications.
There are no additional comments concerning sample receipt.

Sample Identification The laboratory received the following sample:

Laboratory ID Client ID
404833001 WST48-16-124425

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard
Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: Case Narrative, Chain of Custody, Cooler Receipt
Checklist, Data Package Qualifier Definitions and data from the following fractions: Metals.

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

At

Linda Pullano for
Valerie Davis
Project Manager

GEL Laboratories u.c POBox 30712 Charleston, SC 20417 2040 Savage Road Charleston, SC 29407 P 843.556.8171 F 843.766.1178 www.gel.com



List of current GEL Certifications as of 01 September 2016

State Certification
Alaska UST-0110
Arkansas 88—0651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
Delaware SC00012
DoD ELAP/ISO17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330—-15-00253
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho Chemistry SC00012
Idaho Radiochemistry SC00012
Illinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana NELAP 03046 (AI33904)
Louisiana SDWA LA160006
Maryland 270
Massachusetts M-SC012
Michigan 9976
Mississippi SC00012
Nebraska NE-0S—26-13
Nevada SC000122016-1
New Hampshire NELAP 205415
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 9904
Pennsylvania NELAP 68—00485
S.Carolina Radchem 10120002
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235—-16-11
Utah NELAP SC000122016-20
Vermont VT87156
Virginia NELAP 460202
Washington C780
West Virginia 997404




Chain of Custody and
Supporting
Documentation




HpQ359

General Engineering COC/Lab Request #:
H : 2016-1776
= = Chain of Custody/Analysis Request o

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: ADESH Rad Screening Info:
Analysis Turnaround Time:
24Hour- [ Other- }q
7 Days - [}
140ays- [] ; QQYN i_ab Reporting Limit Type:
210ays- [ " Sample Quantitation
2oy [ 3 Limit
Sample | Sample | Sample | =
Fisisl Samplel Date Time Matrix | ©
WST48-16-124425 Jui252016| 10:30 SO 1

Speciallnﬁtlcti K
z 7

A//

"

7
FReﬂﬁ e - a
inquishied by: Print Name:

Datel'l'ime:? 'z%

A A " AW
ﬁtjﬁﬂeg e lReceived by:f{ L'y W l;rint Nameﬁ)ma_’M

Date/T| lmla: IRecelved by: 'Print Name:

Date/Time:

IRelinquished by:

IPri'nt Name:

Date/Time: lReceived by: IPrint Name:

Date/Time:




| Laboratories tic

SAMPLE RECEIPT & REVIEW FORM

Climt:/:,AML;

SDG/AR/COCWork Order: 2 Jlo —1FFb

DateRecsived: v Zlors [ L

Recdved By: Y7 /l_,/dxﬂj

*if Net Counts > 100cpm on samples not marked *radioactive”, contact the Radiation Safety Group for further

Suspected Hazard Information f 2 irvestipaion 1)

COC/Samples marked as radioactive? v {Maximum Net Counts Observed* (Observed Counts - Area Background Counts): -7 /g m .
Classified Radioactive !l or 11l by RSO? v i yes, Were swipes taken of sample containers < action levels? N

COG/Samples marked containing POBS? A

Package, COC, and/or Sarmples marked as

Lo~

beryllium or asbestos containing? & V] If yes, samples are to be segregated as Safety Controlled Samples, and opened by the GEL Sdfety Group.
Shipped as a DOT Hazardous? azard Class Shipped: ! UN#
Samples identified as Foreign Soil? V] -

Sampte Receipt Criteria g2 Comments/Qualifiers (Required for Non-Conforming items)

Shipping containers received intact and
sealed?

Cirde Applicable: Sealsbroken Demaped container  Leaking container  Other (describe)

Preservation Method: locebags Blueice Dryice None Other (describe)

temperature gun?

SISl

Samples requiring cold preservation b ———
2 within (0 < 6 deg. C)7" d| temperatures are recorded In Calsus 3 26 )
" Daily check perf. j and passed on IR Temperature Device Serial #: u

Secondary Temperature Device Serial # (If Applicable): go /4,(0(/ ‘13?

Chain of custody documents included
with shipment?

Cirde Applicabler  Sealsbroken Damaged container  Leaking container  Other (describe)

GEL provided?

4 |Samplecontainers intact and sedled?

5 Samples requiring chemical preservation L |SampleiD's, containersaffected and obsarved pH:
at proper pH? \/

6 Do Low Level Perchlorate ssmples have Sample 1D's and containers affected:
headspace as required? \/

7 {VOA vidscontain acid preservation? vi (i unknown, sefect Noj

8 VOA vids free of headspace (defined as . |SampleiD'sand containers affected:
< 6mm bubble)? V/ '

9 |Are Encore containers present? I yes, immediately deliver to Volatlleslzboratory)

1D's and tests affected:

10 | Samples received within holding time?

11 Sample1D's on COC match ID'son Sample 1D's and containers affected:
bottles?

1o |Pate& timeon COC maich date & time Sample ID's affectect
on bottles?

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

14 Are sample containars identifiable as ‘//

15

COC formis properly Sgnedin
relinquished/received sections?

16

Carrler and tracking number.

Comments (Use Continuation Form if needed):

Cirde Applicale
FedEx Ajr FedExGround UPS FeddServices Courier Other

5908 1760 BIl%9

5
cqop 1780 £150,/%7

PM (or PMA) review: Initials

&5 ou IPG[IT

Lo |

GL-CHL-SR-001 Rev 3

Page




ORIGIN ID:SAFA (S0S5) 665-9966 SHIP DATE: 25JUL16
ACTWGT: 43.0 |

KEITH GREENE 8 _MAN
CAD: 001417B8/CAFE2916

i
|

TROO BLDG 1237 DPU 03

-LOS_ALAMOS: - NM 87545 BILL SENDER
UNITED STATES US

-

I
' ORIGIN ID:SAFA (505) 665-39966

KEITH GREENE
LOS _ALAHOS NATL.. LAB.

' TAOO BLDG 1237 DPU 03

LOS ALANGS, NI, g?545 S e et

SHIP DRTE 25JUL18
ACTUGT: 2.0 LB MAN
CAD: 00141?S/CﬁFE2916

BILL. SENDER

" VALERIEDAVIS—  — — — =

|

=

GENERAL ENGINEERING LAB
2040 SAVAGE RD

CHARLESTON SC 29407

{843) 668— 8171
REF: 6A000ASRCHOSBFBPAG

I IIIIIIIIIIIIIIIIIIIII!IllllIlll!Hll IHIIIII Illlllll

S3BC1/5CBDAI29B

TUE — 26 JUL T0:30R
24,5008 1780 8149 - PRIORITY OVERNIGHT

"™ VALERIEDAVIS

GENERAL ENGINEERING LAB

2040 SAVAGE RD

CHARLESTON SC 29407 2 ‘5

(848) 666— 8171
REF: WE6L11551000

] IIIIIllIIlIIIIIIIIIII IHIII lIIIIIHI N

' Fedl

it I:E.

: E'é'—'é% 5908 1780 8150

TUE - 26 JUL 10:3
PRIORITY OVERNIG

294(

Part # 156148V-434 RIT2 05/15'de

uuumnmmuﬂ M

sc-us CF

\ﬁllll!lllllllllllllllllllllllIINHIIIIHlllllllllllllllllll ,



Data Review Qualifier
Flag Definition Sheet




Data Review Qualifier Definitions

Qualifier Explanation

*

BD

N/A

ND

UI

A quality control analyte recovery is outside of specified acceptance criteria

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

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

The TIC is a suspected aldol-condensation product

Target analyte was detected in the associated blank

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

MDL/IDL < sample value < PQL

Results are eithexr below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliguot of the sample

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

Preparation or preservation holding time was exceeded

Value is estimated

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

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

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

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

QC Samples were not spiked with this compound

Paint Filter Test-Particulates passed through the filter, however no free liquids were observed.

GEL Laboratories w.c PO Box 30712 Charfeston, SC29417 2040 SavageRoad Charlesion, SC 29407 P 843.556.8171 F 843.768.1178 www.gel.com



P Organics-The concentrations between the primary and confirmation columns/detectors is >40% difference.
For HPLC, the difference is >70%.

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

GEL Laboratories L.c POBox 30712 Charleston, SC 29417 2040 Savage Road Charleston, SC 20407 P 843.556.8171 F 843.766.1178 www.gel.com



Metals Analysis




Case Narrative




Metals
Technical Case Narrative
ARS International, LL.C (ARSL)
SDG #: 2016-1776-1
Work Order #: 404833

Sample ID Client ID

404833001 WST48-16-124425

1203617195 TCLP Blank (TB)

1203617952 Method Blank (MB)ICP-MS

1203617953 Laboratory Control Sample (LCS)

1203617956 404833001(WST48-16-124425L) Serial Dilution (SD)
1203617954 404833001(WST48-16-124425D) Sample Duplicate (DUP)
1203617194 404833001(WST48-16-124425S) Matrix Spike (MS)

Sample Analysis

The samples in this SDG were analyzed on an "as received" basis.

Methed/Analysis Information

Analytical Batch: 1594888

Prep Batch : 1594887

TCLP Prep Batch : 1594589

Standard Operating GL-MA-E-014 REV# 28, GL-MA-E-008 REV# 18 and GL-LB-E-006 REV#
Procedures: 20

Analytical Method: SW846 3010A/6020A

Prep Method : SW846 3010A

TCLP Prep Method : SW846 1311

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
LLC and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

System Configuration

The Metals analysis - ICPMS was performed on a PerkinElmer NexION 300X ICPMS. The instrument is equipped
with a ESI PFA-ST nebulizer, quadrupole mass spectrometer, dual mode electron multiplier detector, and Kinetic
Energy Discrimination (KED) technology. Internal standards of scandium, germanium, indium, tantalum, and/or
lutetium were utilized to cover the mass spectrum.

Calibration Information

Instrument Calibration



All initia] calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements
The CRDL/PQL standard recoveries met the referenced advisory control limits.

ICSA/ICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this batch met the established acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance criteria.

Quality Control (QC) Information

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

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following sample was selected as the quality control (QC) sample for this SDG: 404833001 (WST48-16-124425).

Matrix Spike (MS/MSD) Recovery Statement

The percent recoveries (%R) obtained from the MS/MSD analyses are evaluated when the sample concentration is less
than four times (4X) the spike concentration added. The matrix spike met the recommended quality control acceptance
criteria for percent recoveries for all applicable analytes.

Duplicate Relative Percent Difference (RPD) Statement

The RPD obtained from the designated sample duplicate (DUP) is evaluated based on acceptance criteria of 20%
when the sample is >5X the contract required reporting limit (RL). In cases where either the sample or duplicate value
is less than 5X the RL, a control of +/-RL is used to evaluate the DUP results. The relative percent differences (RPD)
between the sample and its duplicate (DUP) were within acceptable limits for all applicable analytes.

Serial Dilution % Difference Statement
All applicable analytes in the serial dilution (SDILT) demonstrated acceptable correlation to its associated sample and
met the established acceptance percent difference criteria.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology. Holding time is measured by comparison of the date
and time of sample collection to the date and time of sample preparation and analysis. Those holding times expressed
in hours are calculated in the Alphal.IMS system. Those holding times expressed as days expire at midnight on the
day of expiration. All samples in this SDG met the specified holding time.

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



Sample Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral element concentrations
present in solid samples and/or to bring over range target analyte concentrations into the linear calibration range of the
instrument. Sample 404833001 (WST48-16-124425) was diluted to ensure that the analyte concentration was within
the linear calibration range of the instrument.

404833
001
Silver 10X

Analyte

Preparation Information
The samples in this SDG were not diluted and prepared according to the cited SOP.

Miscellaneous Information

Electronic Packaging Comment

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

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are
present on the original raw data. These hard copies are temporarily stored in the laboratory. An electronic signature
page inserted after the case narrative will include the data validator’s signature and title. The signature page also
includes the data qualifiers used in the fractional package. Data that are not generated electronically, such as hand
written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
A data exception report was not required for this SDG.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Qualifier Definition Report
for

ARSLO004 ARS International, LLC (ARS-LANS-MTOA6-25093-GEL)
Client SDG: 2016-1776-1 GEL Work Order: 404833

The Qualifiers in this report are defined as follows:

* A quality control analyte recovery is outside of specified acceptance criteria
U  Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Review/Validation

GEL requires all analytical data to be verified by a qualified data reviewer. In addition, all CLP-like deliverables
receive a third level review of the fractional data package.

The following data validator verified the information presented in this data report:

(e’"ﬂ.
Signature: "{*'l-—-;":f"” I '*-é \C:t‘QJxm ; Name: Jamie Johnson

Date: 02 SEP 2016 Title: Group Leader
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GEL Laboratories LLC

METALS
., .
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 2016-1776—1 CONTRACT: LANLO00O114 METHOD TYPE: SW846
SAMPLE ID:404833001 BASIS: As Received DATE COLLECTED 25-JUL-16
CLIENT ID: WST48—-16—124425 LEVEL: Low DATE RECEIVED 26-JUL-16
MATRIX: SO %SOLIDS: 0

Run Analytical = Analytical
CAS No. Analyte Result Units . Qual MDL PQL CRDL DF M*  Analyst Date Run Batch
7440-47-3 Chromium 470 ug/L 20 100 100 1 MS PRB  08/31/16 16:28 1608311 1594888
7440~-22~4 “ilver 12700 ug/L 20 100 100 10 MS PRB | 08/31/16 17:49 160831-1 1594888

Prep Information:

Analytical Prep Prep Initial wt./vol. Units Final wt./vol. Units Date Analyst
Batch Batch Method
1594888 1594887 SW846 3010A S mL 50 mL 08/31/16 SXW1
*Analytical Methods:

MS SW846 3010A/6020A




Quality Control
Summary




GEL Laboratories LLC

METALS
-3b- .
PREPARATION BLANK SUMMARY

SDG NO. 2016-1776—-1
Contract: LANLOO114

Matrix: TCLP
Acceptance Conc
Sample ID Analyte Result Units Window OQual M*  MDL RDL
1203617195
Chromium 20 ug/L +/~100 U MS 20 100
Silver 2 ug/L +/—10 8) MS 2 10
1203617952
Chromium 20 ug/L +/—-100 U MS 20 100
Silver 2 ug/L +/—-10 U MS 2 10
*Analytical Methods:

MS SW846 3010A/6020A

SW846



GEL Laboratories LLC

METALS
._5 a—

Matrix Spike Summary

SDG NO. 201617761 Client ID WST48-16-124425S
Contract: LANLOO114 Level: Low
Matrix: TCLP % Solids:
Sample ID: 404833001 Spike ID: 1203617194
. Acceptance Spiked C Sample C Spike %
Analyte Units Limit Result - Result ~  Added Recovery Qual M*
Chromium ug/L 75-125 5650 470 5000 104 MS
Silver ug/L 13200 12700 503 101 N/A MS
*Analytical Methods:
MS SW846 3010A/6020A

SW846



GEL Laboratories LLC

SDG No.: 2016—-1776-1

Contract: LANLOO114

Matrix: TCLP

Metals
_6...
Duplicate Sample Summary

Lab Code: GEL

Client ID: WST48-16—124425D

Level: Low

Duplicate ID: 1203617954 Percent Solids for Dup: N/A

Sample ID: 404833001
. Acceptance Sample Duplicate
Analyte Units Limit Result C Result C RPD Qual M*
Chromium ug/L +/—100 470 487 3.58 MS
Silver ug/L +/-20% 12700 12500 1.24 MS
*Analytical Methods:
MS SW846 3010A/6020A

SW846




GEL Laboratories LLC

METALS
_7_
Laboratory Control Sample Summary

SDG NO. 2016—1776-1
Contract: LANLOO0114
Aqueous LCS Source:025i Solid LCS Source:
True % Acceptance
Sample ID Analyte Units Value Result C Recovery Limit M*
1203617953
Chromium ug/L 500 520 104 80-120 MS
Silver ug/L 500 496 99.1 80-120 MS
*Analytical Methods:
MS SW846 3010A/6020A

SW846



GEL Laboratories LLC

METALS
_9._

Serial Dilution Sample Summary

SDG NO. 2016—-1776-1 Client ID WST48-16—124425L
Contract: LANLO0O114
Matrix: TCLP Level: Low
Sample ID: 404833001 Serial Dilution ID: 1203617956
Initial Serial % Acceptance
Analyte Value = Value - Difference  Qual Limit M*
ug/L ug/L B
Chromium 47 50.1 6.635 MS
Silver 127 125 1.105 10 MS

*Analytical Methods:

MS

SW846 3010A/6020A

SW846



l Laboratories Lic O

a member of The GEL Group INC

July 28, 2016

Mr. Keith Greene

Los Alamos National Laboratory
TA-03, SM271, Drop Pt. 02U, Rm111
Los Alamos, New Mexico 87545

Re: LANL ER
Work Order: 402359
SDG: 2016-1776

Dear Mr. Greene:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the following analytical results for
the sample(s) we received on July 26, 2016, and analyzed for Metals. This original data report has been prepared
and reviewed in accordance with GEL’s standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical
needs on time every time. We trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4485.

Sincerely,

Moo P
Margo Herron for
Valerie Davis
Project Manager

Chain of Custody: 2016-1776
Enclosures

RN L ER AR DR RIRLAR



ARS International, LLC (ARS-LANS-MTQ0QA6-25093-GEL)
LANL ER
Work Order #: 402359
SDG: 2016-1776
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Case Narrative for
ARS International, LLC (ARS-LANS-MTOA6-25093-GEL)
LANL ER
Workorder #: 402359
SDG #:2016-1776

July 28, 2016

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt The sample arrived at GEL Laboratories LLC, Charleston, South Carolina on July 26, 2016 for
analysis. The sample was delivered with proper chain of custody documentation and signatures. The samples
were screened according to GEL Standard Operating Procedure. All sample containers arrived without any
visible signs of tampering or breakage. Containers were checked for pH, where appropriate, and matched the
preservative as documented on the accompanying chain of custody. Shipping container temperature was within
specification (0 - 6C). Shipping container temperature was checked, documented, and within specifications.
There are no additional comments concerning sample receipt.

Sample Identification The laboratory received the following sample:

Laboratory ID  Client ID
402359001 WST48-16-124425

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard
Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: Case Narrative, Chain of Custody, Cooler Receipt
Checklist, Data Package Qualifier Definitions and data from the following fractions: Metals.

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

Margo Herron for
Valerie Davis
Project Manager

GEL Laboratories L.c POBox 30712 Charleston, SC 29417 2040 Savage Road Charleston, SC 29407 P 843.556.8171 F 843.765.1178 www.gel.com



List of current GEL Certifications as of 28 July 2016

State Certification
Alaska UST-0110
Arkansas 880651
CLIA 42D0904046
California 2940
Colorado SC00012
Connecticut PH-0169
Delaware SC00012
DoD ELAP/ 1SO17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-15-00283, P330—15-00253
Georgia SC00012
Georgia SDWA 967
Hawaii SC00012
Idaho Chemistry SC00012
Idaho Radiochemistry SC00012
Illinois NELAP 200029
Indiana C-SC—01
Kansas NELAP E-10332
Kentucky SDWA 90129
Kentucky Wastewater 90129
Louisiana NELAP 03046 (A133904)
Louisiana SDWA LA160006
Maryland 270
Massachusetts M-S8C012
Michigan 9976
Mississippi SC00012
Nebraska NE-0S-26-13
Nevada SC000122016-1
New Hampshire NELAP 205415
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
North Dakota R-158
Oklahoma 9904
Pennsylvania NELAP 6800485
S.Carolina Radchem 10120002
South Carolina Chemistry 10120001
Tennessee TN 02934
Texas NELAP T104704235-16-11
Utah NELAP SC000122016—-20
Vermont VT87156
Virginia NELAP 460202
Washington C780
West Virginia 997404




Chain of Custody and
Supporting
Documentation
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General Engineering COC/Lab Request #:
2 s 2016-1776
Chain of Custody/Analysis Request
Charleston SC Page 1 of 1
Client Contact: Lab Agreement #: Site Name: L.os Alamos National Laboratory
Project Number: ADESH Rad Screening Info:
Analysis Turnaround Time:
24Hour- [ other- K
7 Days - D
14Days- [ "; | _ab Reporting Limit Type:
21Days- [ Sample Quantitation
280a- O . Limit
[}
. Sample | Sample | Sample | =
Fleld Samiple:D Date Time Matrix | =
WST48-16-124425 Jul252016| 10:30 SO 1
1t 4 ‘ Ja) 2 i FAW 7
&@Eﬁaf&& 4 I Sg %5@ 2 |Received by:‘i/_ M W IPrint Namé#)gﬁ Iélbékﬁ DatelT lme:4'agég'2§
lPrlnt Name: Date/Time: - lRecelved by: ’ Print Name: Date/Time:
|Relinquished by: |Pri'nt Name: Date/Time: IReceived by: IPrint Name: Date/Time:
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(GEL | l Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

Client: /: ..4-ML;

SDG/ARICOCMork Order: > Jlo —1FFbp

Date Received: 7-21 At

Suspected Hazard I nformation

Recsved 3L H L ed

Yes
No

*1f Net Counts > 100cpm on samples not marked "radioactive”, contact the Radiation Safety Group for further
investigation.

COC/Sampl{s marked as radioactive?

/
aximumn Net Counts Observed* (Observed Courts - Area Background Counts): 70 /8, #/M .

Classified Ridioactive ! or i by RS0?

f yes, Were swipes taken of sample containers < action levels?

COC/Sampl &s marked containing PCBS?

|Package, , and/or Samples marked as v ; : _
beryllium or 0s containing?. . |if yes, samples are to be segregated as Safety Controlled Samples, and opened by the GEL Safety Group.
Shipped as dDOT Hazardous? azard Class Shipped: ' UN#

|Samples idefified as Foreign Soil?

#mple Receipt Criteria E § Comments/Qualifiers (Required for Non-Conforming Items)
Shippihg containers received intact and B Cirde Applicable: Seelsbroken Da_rmedcmtdne' Leaking container  Other (describe)
1 \/
sealed _
: : Preservation Method: lcabags  Bluel Dryice None Other (describe)
2 Samplés requiring cold preservation ‘/ 3 5 g_se
within0 < 6 deg. C)?* all temperatures are recorded in Clsius 3 6
Daly performed and passed on IR Ternperature Device Seria #: L4 .
2a tarpet‘:;wn? / 15mﬂwy Temperature Device Serial # (If Applicable): &0 /40‘{%?
3 Chain pf custody documents included
with shiipment? ;
Cirde Applicable;  Sealsbroken Damaged containe  Leaking container  Other (describe)
4 |Samplé containers intact and sedled? .
5 Samplés requiring chemical preservation Sample |D's, contalners affected and observed pH:
& proglr pH? v/
6 Do Low Leve Perchiorate samples have l&mplelD'smd containers effected:
{ as required? \/
7 [voa +dsoonta‘n acid preservation? Y o
s [VOA \ials free of hesdspace (defined as Sample 1D's and containers affecled:
< 6mn] bubble)? Vv

9 |Are Erfcore containers present?

{17 yes, immediately defiver 1o Volatiles isboratory)

10 Sa’rplrrme'ved within holding time?

10's and tests affected:

1 Sample ID's on COC match ID'son

Sample 1D's and containers affected:

GEL provided?

|boti §
1o |Date ) timeon COC match date & time Sample ID's affected:
on bot§es?
13 IN of containers received match Sample |D's affected:
indicated on COC? \/
14 Aresanple containers identifiable as \/‘/

15 COC fprmis properly signed in
relinquished/recei ved sections?

16 |Carrieg and tracking number.

Comments ([Jse Continuation Form it needed):

Cirdle Applicabie:
FedEx Ajr FedEx Ground UPS FddSevices Courier Other

5908 1760 BIl49

5908 1780 8150/ 9%

PM (or PMA) review: initials

\so Date “”9{01“9 Lo |

Page

GL-CHL-SR-001 Rev 3
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Data Review Qualifier Definitiomns

Qualifier Explanation

*

BD

N/A

ND

Ul

Metals-3%difference of sample and SD is >10%.

A quality control analyte recovery is outside of specified acceptance criteria

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL
The TIC is a suspected aldol-condensation product

Target analyte was detected in the associated blank

Metals-Either presence of analyte detected in the associated blank, or
MDL/IDL < sample value < PQL

Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

5-day BOD-The 2:1 depletion requirement was not met for this sample

Organics-Concentration of the target analyte exceeds the instrument calibration range

Analytical holding time was exceeded

Preparation or preservation holding time was exceeded

Value is estimated

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

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

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

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

QC Samples were not spiked with this compound

Paint Filter Test-Particulates passed through the filter, however no free liquids were observed.

GEL Laboratories uc PO Box 30712 Charleston, SC 29417 2040 Savage Road Charleston, SC 29407 P 843.556.8171 F 843.765.1178

Sample concentration must meet flagging criteria

www.gel.com



P Organics-The concentrations between the primary and confirmation columns/detectors is >40% difference.
For HPLC, the difference is >70%.

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

GEL Laboratories L.c PO Box 30712 Charleston, SC 29417 2040 Savage Road Charleston, SC 29407 P 843.556.8171 F 843.766.1178 www.gel.com



Metals Analysis




Case Narrative




Sample ID

402359001

1203592747
1203592748
1203592751
1203592749
1203592750
1203594016
1203592752
1203592753
1203592756
1203592754
1203592755
1203593974
1203593301
1203593302
1203593305
1203593303
1203593304

Sample Analysis

Metals
Technical Case Narrative
ARS International, LL.C (ARSL)
SDG #: 2016-1776
Work Order #: 402359

Client ID

WST48-16-124425

Method Blank (MB)ICP

Laboratory Control Sample (LCS)
402358002(WST53-16-124424L) Serial Dilution (SD)
402358002(WST53-16-124424D) Sample Duplicate (DUP)
402358002(WSTS53-16-1244248S) Matrix Spike (MS)
402358002(WST53-16-124424PS) Post Spike (PS)

Method Blank (MB)ICP-MS

Laboratory Control Sample (LCS)
402358002(WST53-16-124424L) Serial Dilution (SD)
402358002(WST53-16-124424D) Sample Duplicate (DUP)
402358002(WST53-16-124424S) Matrix Spike (MS)
402358002(WST53-16-124424PS) Post Spike (PS)

Method Blank (MB)CVAA

Laboratory Control Sample (LCS)
402359001(WST48-16-124425L) Serial Dilution (SD)
402359001(WST48-16-124425D) Sample Duplicate (DUP)
402359001 (WST48-16-1244258) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch: 1584909, 1584912 and 1585179

Prep Batch : 1584908, 1584911 and 1585170

Standard Operating GL-MA-E-013 REV# 26, GL-MA-E-009 REV# 26, GL-MA-E-014 REV#
Procedures: 28 and GL-MA-E-010 REV# 31

Analytical Method: SW846 3050B/6010C, SW846 3050B/6020A and SW-846:7471A

Prep Method : SW846 3050B and SW846 7471A Prep

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL
Laboratories, LLC and with guidance from the regulatory documents listed in this "Method/Analysis
Information" section.

System Configuration

The Metals analysis-ICP was performed on a P E 5300 Optima radial/axial-viewing inductively coupled plasma



atomic emission spectrometer. The instrument is equipped with an ESI SC-FAST introduction, cyclonic spray
chamber, and yttrium or scandium internal standard.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-100)
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set to
detect mercury at a wavelength of 253.7 nm.

The Metals analysis - ICPMS was performed on a PerkinElmer NexION 350X ICPMS. The instrument is
equipped with a ESI PFA-ST nebulizer, quadrupole mass spectrometer, dual mode electron multiplier detector,
and Kinetic Energy Discrimination (KED) technology. Internal standards of scandium, germanium, indium,
tantalum, and/or lutetium were utilized to cover the mass spectrum.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements

The PQL standard recoveries for SW846 6010C or 6010D met the control limits with the exception of sodium.
Client sample concentrations were less than the MDL or greater than two times the PQL; therefore the data were
not adversely affected. 402359001 (WST48-16-124425)-ICP.

ICSA/ICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the established acceptance
criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this batch met the established acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance criteria.

uality Control (QC) Information

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

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following samples were selected as the quality control (QC) samples for this SDG: 402358002
(WST53-16-124424)-ICP and ICP-MS and 402359001 (WST48-16-124425)-CVAA.

Matrix Spike (MS/MSD) Recovery Statement

The percent recoveries (%R) obtained from the MS/MSD analyses are evaluated when the sample concentration
is less than four times (4X) the spike concentration added. The MS/MSD (See Below) did not meet the
recommended quality control acceptance criteria for percent recoveries for the following applicable analyte. The
post spike recovery was within the required control limits for some of the analyte. This verifies the absence of a
matrix interference in the post-digested sample. For other analyte the post spike failed verifying the presence of a
matrix interference in the post-digested sample. The failing spike recovery may be attributed to possible matrix
interference and/or sample non-homogeneity.

Sample Analyte Value
1203592750 (WST53-16-124424MS) | Several |See applicable report




The MS/MSD (See Below) did not meet the recommended quality control acceptance criteria for percent
recoveries for the following applicable analyte. The post spike recovery was within the required control limits.
This verifies the absence of a matrix interference in the post-spike digested sample. The recovery may be
attributed to possible sample matrix interference and/or non-homogeneity.

Sample Analyte Value
1203592755 (WST53-16-124424MS) | Arsenic | 53.3* (75%-125%)
Beryllium | 57.7* (75%-125%)
Nickel 47.7* (715%-125%)
Selenium |55.5* (75%-125%)
Thallium |56.6* (75%-125%)

Duplicate Relative Percent Difference (RPD) Statement

The RPD obtained from the designated sample duplicate (DUP) is evaluated based on acceptance criteria of 20%
when the sample is >5X the contract required reporting limit (RL). In cases where either the sample or duplicate
value is less than 5X the RL, a control of +/-RL is used to evaluate the DUP results. Not all the applicable
analyte RPD values were within the acceptance criteria.

Sample Analyte Value

1203592749 (WST53-16-124424DUP) | Calcium  |35.1* (0%-20%)
Chromium {63.1* (0%-20%)
Cobalt 670%* (+/-492 ug/kg)
Copper 29.9* (0%-20%)
Iron 24.4* (0%-20%)
Lead 1160* (+/-984 ug/kg)
Manganese [ 29.5* (0%-20%)
1203592754 (WST53-16-124424DUP) | Nickel 460* (+/-382 ug/kg)

Post Spike (PS) Recovery Statement

The percent recoveries (%R) obtained from the PS analyses are evaluated when the sample concentration is less
than four times (4X) the spike concentration added. The PS did not meet the recommended quality control
acceptance criteria for percent recoveries for all applicable analytes and verifies the presence of matrix
interferences.

Sample Analyte Value
1203594016 (WST53-16-124424PS) | Barium |19* (80%-120%)
Lead |70.9* (80%-120%)




Serial Dilution % Difference Statement

The serial dilution is used to assess matrix suppression or enhancement. Raw element concentrations 25x the
IDL/MDL for CVAA, 50X the IDL/MDL for ICP and 100X the IDL/MDL for ICP-MS analyses are applicable
for serial dilution assessment. Not all the applicable analytes were within the established acceptance criteria.
Matrix suppression may be suspected. The data has been qualified.

Sample Analyte Value
1203592751 (WST53-16-124424SDILT) | Chromium | 10.3 *(0%-10%)
Sodium  |19.9 *(0%-10%)

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology. Holding time is measured by comparison of
the date and time of sample collection to the date and time of sample preparation and analysis. Those holding
times expressed in hours are calculated in the AlphalLIMS system. Those holding times expressed as days expire
at midnight on the day of expiration. All samples in this SDG met the specified holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. Method SW-846 3050B is not a total digestion technique
for most samples. It is a very strong acid digestion that will dissolve almost all elements that could become
environmentally available. By design, elements bound in silicate structures are not normally dissolved by this
procedure as they are not usually mobile in the environment.

Sample Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral element concentrations
present in solid samples and/or to bring over range target analyte concentrations into the linear calibration range
of the instrument. Sample required dilution for iron in order to minimize suppression due to matrix interferences.
Sample was diluted for cobalt in order to bring raw values within the linear range of the instrument, and for the
analytes interfered with, in order to ensure that the inter-element correction factors were valid for cadmium and
lead. Sample was diluted for silver to ensure that the analyte concentration was within the linear calibration
range of the instrument. 402359001 (WST48-16-124425)-ICP. The ICPMS solid samples in this SDG were
diluted the standard two times. ICP-MS.

402359

Analyte
001

Arsenic 2X

Beryllium | 2X

Cadmium | 100X
Cobalt 100X
Iron 50X
Lead 100X

Nickel 2X

Selenium 2X

Silver 50X

Thallium 2X




Preparation Information
The samples in this SDG were not diluted and prepared according to the cited SOP.

Miscellaneous Information

Electronic Packaging Comment

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

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative will include the data validator’s signature and title. The
signature page also includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation

A Data exception report (DER) was generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) 1542483 was generated for samples
1203592749 (WST53-16-124424DUP), 1203592750 (WST53-16-124424MS), 1203592751
(WST53-16-124424SDILT) and 1203594016 (WSTS3-16-124424PS) in this SDG/batch. A data exception report
(DER) 1541994 was generated for samples 1203592754 (WST53-16-124424DUP) and 1203592755
(WST53-16-124424MS) in this SDG/batch.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Qualifier Definition Report
for

ARSL004 ARS International, LLC (ARS-LANS-MTOA6-25093-GEL)
Client SDG: 2016-1776 GEL Work Order: 402359

The Qualifiers in this report are defined as follows:

* A quality control analyte recovery is outside of specified acceptance criteria

E %difference of sample and SD is >10%. Sample concentration must meet flagging criteria
J  Value is estimated

N  Metals--The Matrix spike sample recovery is not within specified control limits

U Analyte was analyzed for, but not detected above the MDL, MDA, MDC or LOD.

Review/Validation

GEL requires all analytical data to be verified by a qualified data reviewer. In addition, all CLP-like deliverables
receive a third level review of the fractional data package.

The following data validator verified the information presented in this data report:

Signature: mmaﬁﬂmm Name: Nik-Cole Elmore

Date: 29 JUL 2016 Title: Data Validator



Sample Data Summary




GEL Laboratories LLC

SDG No: 2016-1776

INORGANICS ANALYSIS DATA PACKAGE

CONTRACT:

METALS

-1-

LANLO0114

METHOD TYPE: SW846

SAMPLE 1D:402359001
CLIENT ID: WST48-16—124425
MATRIX: SO
CAS No. Analyte Result Units = Qual
7429-90-5 Aluminum 151000 ug/kg
7440-36-0 IAmimony 556000 ug/kg
7440~38-2 Arsenic 806 ug/kg J
7440-39-3 Barium 575 ug/kg
7440-41-7 “eryllium 24.7 ug/kg J
7440—43-9 Cadmium 12100 ug/kg ]
7440-70-2 Calcium 189000 ug/kg
7440-47-3 IChromium 46800 ug/kg
7440-48—4 Cobalt 67000000  ug/kg
7440-50-8 Copper 689 ug/kg J
7439-89—6 Iron 1210000 | ug/kg U
7439-92-1 _ead 97100 ug/kg U
7439-95-4 Magnesium 29100 ug/kg uU
7439-96-5 Manganese 10900 ug/kg
7439-97-6 Mercury 11.7 ug/kg ]
7440—02—0 Nickel 13300 ug/kg
7440—09-7 Potassium 59300 ug/kg
7782-49-2 Selenium 994 ug/kg §)
7440-22-4 Silver 1120000 = ug/kg
7440-23-5 Sodium 1270000 = ug/kg
7440—28—0 Thallium 398 ug/kg U
7440—62-2 Vanadium 15100 ug/kg
7440-66-6 Zinc 2630 ug/kg
Prep Information:
Analytical Prep Prep
Batch Batch Method
1584909 1584908 SW846 3050B
1584912 1584911 SW846 3050B
1585179 1585170 SW846 7471A Prep
*Analytical Methods:
P SW846 3050B/6010C
MS SW846 3050B/6020A

AV SW846 7471A

LEVEL:

MDL

6600
320
199

97.1
19.9

9710

7770
146

14600
291

388000 1210000

32000
8250
194
39
99.4
6210
328
4860
6800
59.7
97.1
388

Initial wt./vol.

0.515

0.503

0.515

BASIS: Dry Weight

Low

PQL CRDL

19400 19400
971 971
994 994
486 486
99.4 99.4

48600 48600
24300 24300
486 486
48600 48600
971 971

97100 97100
29100 29100

971 971
1.7 1.7
398 398
24300 24300
994 994

24300 24300
24300 24300

398 398
486 486
971 971
Units
g
g
g

1210000

DATE COLLECTED 25-JUL-16

DATE RECEIVED  26-JUL-16

%SOLIDS:
DF M*  Analyst
1 P HSC
1 P HSC
2 MS BAJ
1 P HSC
2 MS BAJ
100 P HSC
1 P HSC
I P HSC
100 P HSC
1 P HSC
50 P HSC
100 P HSC
1 P HSC
1 P HSC
1 AV | MTM1
2 MS BAJ
1 P HSC
2 MS BAJ
50 P HSC
1 P HSC
2 MS BAJ
1 P HSC
1 P HSC

Final wt./vol.

50
50

30

Units

mL
mL

mL

99.985
Run Analytical
Date Run

07/28/16 07:48  072816A-1
07/28/16 07:48  072816A-1
07/27/16 21:27| 1607272
07/28/16 07:48  072816A—1
07/27/16 21:27 1607272
07/28/16 08:22 | 072816A-1
07/28/16 07:48| 072816A-1
07/28/16 07:48  072816A—1
07/28/16 08:22  072816A—1
07/28/16 07:48 ' 072816A—1
07/28/16 07:54 | 072816A-1
07/28/16 08:22| 072816A—1
07/28/16 07:48  072816A-1
07/28/16 07:48| 072816A—1
07/28/16 10:15| 072816S1-3
07/27/16 21:27 . 1607272
07/28/16 07:48 ' 072816A~1
07/27/16 21:27,  160727-2
07/28/16 07:54  072816A—1
07/28/16 07:48  072816A—1
07/27/16 21:27 1607272
07/28/16 07:48  072816A-1
07/28/16 07:48 | 072816A-1

Date

07/27/16
07/27/16

07/27/16

Analytical
Batch
1584909
1584909
1584912
1584909
1584912
1584909
1584909
1584909
1584909
1584909
1584909
1584909
1584909
1584909
1585179
1584912
1584909
1584912
1584909
1584909
1584912
1584909
1584909

Analyst

SXW1
SXW1

AXS5



Quality Control
Summary




GEL Laboratories LLC

SDG NO. 2016—-1776
Contract: LANLOO114

METALS

PREPARATION BLANK SUMMARY

Matrix: SO
Sample ID Analyte Reult  Unis  wigew ou Mt MDL RDL
1203592747
Aluminum 6590 ug/kg +/—19400 U P 6590 19400
Antimony 320 ug/kg +/—969 U P 320 969
Barium 96.9 ug/kg +/—484 U P 96.9 484
Cadmium 96.9 ug/kg +/—484 U P 96.9 484
Calcium 7750 ug/kg +/—24200 U P 7750 24200
Chromium 145 ug/kg +/—-484 U P 145 484
Cobalt 145 ug/kg +/—-484 U P 145 484
Copper 291 ug/kg +/—969 U P 291 969
Iron 7750 ug/kg +/—24200 U P 7750 24200
Lead 320 ug/kg +/-969 U P 320 969
Magnesium 8240 ug/kg +/—29100 8} P 8240 29100
Manganese 194 ug/kg +/—969 U P 194 969
Potassium 6200 ug/kg +/—24200 U P 6200 24200
Silver 96.9 ug/kg +/—484 U P 96.9 484
Sodium 6780 ug/kg +/—24200 U P 6780 24200
Vanadium 96.9 ug/kg +/—484 U P 96.9 484
Zinc 536 ug/kg +/—969 J P 388 969
1203592752
Arsenic 189 ug/kg +/-947 U MS 189 947
Beryllium 18.9 ug/kg +/-94.7 U MS 18.9 94.7
Nickel 94.7 ug/kg +—379 U MS 94.7 379
Selenium 313 ug/kg +/—947 U MS 313 947
Thallium 56.8 ug/kg +/-379 U MS 56.8 379
1203593301
Mercury 3.76 ug/kg +/-11.2 U AV 3.76 11.2
*Analytical Methods:
P SW846 3050B/6010C
MS SW846 3050B/6020A
AV SW846 7471A

SW846



GEL Laboratories LLC

METALS
—-5q—
Matrix Spike Summary
SDG NO. 2016-1776 Client ID WST53-16-124424S
Contract: LANLOO114 Level: Low
Matrix: SOIL % Solids:  99.48
Sample ID: 402358002 Spike ID: 1203592750
Analyte Units -ILiefllﬁlTncs %Dﬁ < I::slullt = Aésl:i!(_zq Rec%t'ery Qual M=
Aluminum ug/kg 75-125 127000 45500 461000 17.6 N P
Antimony ug/kg 75-125 3180 386 J 46100 6.06 N P
Barium ug/kg 75—-125 8600 1570 46100 15.2 N P
Cadmium ugkg 75-125 10300 242 J 46100 21.7 N P
Calcium ug/kg 75-125 224000 186000 461000 8.21 N P
Chromium ug’kg 75-125 10600 11100 46100 -1.11 N P
Cobalt ug’kg 75—-125 9040 1690 46100 15.9 N P
Copper ug/kg 75-125 15400 8820 46100 14.3 N P
Iron ug/kg 75125 399000 453000 461000 ~11.8 N P
Lead ug’kg 75-125 12800 3570 46100 20.1 N P
Magnesium ug/kg 75-125 98300 26300 J 461000 15.6 N P
Manganese ug/kg 75125 17100 11200 46100 12.8 N P
Potassium ug’kg 75-125 115000 37600 461000 16.8 N P
Silver ug’kg 75-125 8890 255 J 46100 18.7 N P
Sodium ug’kg 75-125 498000 517000 461000 —4.01 N P
Vanadium ug/kg 75-125 7320 216 J 46100 154 N P
Zinc ug/kg 75-125 18800 12800 46100 13.1 N P

*Analytical Methods:

P

SW846 3050B/6010C

SW846



GEL Laboratories LLC

METALS

_5 a—

Matrix Spike Summary

SDG NO. 20161776 Client ID WST53—-16—-124424S
Contract: LANLOO114 Level: Low
Matrix: SOIL % Solids:  99.48
Sample ID: 402358002 Spike ID: 1203592755

. Acceptance Spiked Sample Spike %
Analyte Units Limit esult Result Added  Recovery Qual m*
Arsenic ug/kg 75-125 2970 479 J 4670 533 N MS
Beryllium ug/kg 75-125 2730 36.7 J 4670 57.7 N MS
Nickel ug/kg 75-125 3910 1680 4670 47.7 N MS
Selenium ug/kg 75-125 2700 314 U 4670 55.5 N MS
Thallium ug/kg 75125 2700 57.1 U 4670 56.6 N MS

*Analytical Methods:

MS

SW846 3050B/6020A

SW846



GEL Laboratories LLC

METALS
_Sa_

Matrix Spike Summary

SDG NO. 2016-1776 Client ID WST48-16-124425S

Contract: LANLO00114 Level: Low

Matrix: SOIL % Solids:  99.985

Sample ID: 402359001 Spike ID: 1203593304

Mercury ug/kg 80-120 121 3.9 U 119 102 AV

*Analytical Methods:

AV

SW846 7471A

SW846



GEL Laboratories LLC

METALS

_5 a—

Spike Summary

SDG NO. 2016—-1776 Client ID WST53-16—124424PS
Contract: LANLO0114 Level: Low
Matrix: SOIL % Solids:  99.48
Sample ID: 402358002 Spike ID: 1203593974

. Acceptance  Spiked Sample Spike %
Analyte Units imit Result ¢ Result Added Recovery Qual M=
Arsenic ug/L 80-120 25.4 2.52 25 91.4 MS
Beryllium ug/L 80-120 229 0.193 25 90.9 MS
Nickel ug/L 80-120 33.1 8.81 25 97.2 MS
Selenium ug/L 80—-120 24.9 314 25 97.4 MS
Thallium ug/L 80-120 249 57.1 25 98.3 MS

*Analytical Methods:

MS

SW846 3050B/6020A

SWsg46



GEL Laboratories LLC

METALS
—5g—
Spike Summary
SDG NO. 2016-1776 ClientID  WST53-16-124424PS
Contract: LANLOO0114 Level: Low
Matrix: SOIL % Solids:  99.48
Sample ID; 402358002 Spike ID: 1203594016
Acceptance Spiked ampl Spike %
Fnliiis Units  Limit  Result Result Added  Recovery Qual I
Aluminum ug/L 80-120 5320 465 5000 97.1 P
Antimony ug/L 80-120 480 3.94 500 95.3 P
Barium ug/L 80-120 111 16 500 19 N P
Cadmium ug/L 80-120 492 247 500 97.9 P
Calcium ug/L 80-120 6810 1900 5000 98.4 P
Chromium ug/L 80—120 597 113 500 96.8 P
Cobalt ug/L 80-120 503 17.3 500 97.1 P
Copper ug/L 80-120 593 90 500 101 P
Iron ug/L 80-120 9360 4620 5000 94.7 P
Lead ug/L 80-120 391 36.4 500 70.9 N P
Magnesium ug/L 80-120 5230 268 5000 99.3 P
Manganese ug/L 80-120 592 114 500 95.7 P
Potassium ug/L 80-120 5270 383 5000 97.8 P
Silver ug/L 80-120 418 2.6 500 83 P
Sodium ug/L 80-120 9850 5270 5000 91.5 P
Vanadium ug/L 80-120 493 22 500 98.1 P
Zinc ug/L 80-120 615 130 500 97 P
*Analytical Methods:
P SW846 3050B/6010C

SW846



GEL Laboratories LLC

Metals
._.6._
Duplicate Sample Summary

SDG No.: 20161776 Lab Code: GEL
Contract: LANLOO114 Client ID: WST53-16-124424D
Matrix: SOIL Level: Low
Sample ID: 402358002 Duplicate ID: 1203592749 Percent Solids for Dup: 99.48
. Acceptance Sample Duplicate

Analyte Units Limit Result C Result C RPD Qual M*
Aluminum ug’kg +/—19700 45500 59300 26.4 P
Antimony ug/kg +/—984 38617 496 J 25 P
Barium ug/kg +/-492 1570 1820 14.5 P
Cadmium ug/kg +/—-492 242] 288 J 17.3 P
Calcium ug/kg +/-20% 186000 265000 35.1 * P
Chromium ug/kg +/-20% 11100 5760 63.1 * P
Cobalt ug/kg +/-492 1690 2360 33 * P
Copper ug/kg +/-20% 8820 11900 29.9 . P
Iron ug/kg +-20% 453000 579000 244 N P
Lead ug/kg +/—984 3570 4730 28.1 * P
Magnesium ug/kg +/—-29500 263007J 33600 24.4 P
Manganese ug/kg +-20% © 11200 15000 29.5 * P
Potassium ug/kg +/—24600 37600 39900 5.93 P
Silver ug/kg +/—492 25517 162 J 443 P
Sodium ug/kg +-20% 517000 511000 1.18 P
Vanadium ug/kg +/-492 21617 239 ] 10.3 P
Zinc ug/kg +-20% 12800 10800 16.2 P

*Analytical Methods:
P SW846 3050B/6010C

SW846



GEL Laboratories LLC

Metals
_6_
Duplicate Sample Summary

SDG No.:  2016-1776 Lab Code: GEL

Contract: LANLO00114 Client ID: WST53-16-124424D

Matrix: SOIL Level: Low

Sample ID: 402358002 Duplicate ID: 1203592754 Percent Solids for Dup: 99.48

. Acceptance Sample Duplicate
Analyte Units Limit Result C Result C RPD Qual M*
Arsenic ug/kg +/-955 479 242 ] 65.7 MS
Beryllium ug/kg +/-95.5 36.7] 3231 12.9 MS
Nickel ug/kg +/—-382 1680 1220 31.6 * MS
Selenium ug/kg 314U 315 U MS
Thallium ug/kg 57.1U 573 U MS
*Analytical Methods:
MS SW846 3050B/6020A

SW846



GEL Laboratories LLC

Metals
_..6_.
Duplicate Sample Summary

SDG No.: 20161776 Lab Code: GEL

Contract: LANLO00114 Client ID: WST48-16-124425D

Matrix: SOIL Level: Low
Sample ID: 402359001 Duplicate ID: 1203593303 Percent Solids for Dup: 99.985
. Acceptance Sample Duplicate
Analyte Units Limit Resll:lt C Result C RPD Qual M*
Mercury ug/kg 39U 366 U AV
*Analytical Methods:

AV SW846 7471A

SW846




GEL Laboratories LLC

Laboratory Control Sample Summary

METALS

_7_

SDG NO. 2016-1776

Contract: LANLOO114

Aqueous LCS Source: Solid LCS Source: ERA

True % Acceptance
Sample ID Analyte Units Value Result Recovery Limit M*
1203592748
Antimony ug/kg 74000 135000 182 20254 P
Barium ug/kg 345000 339000 98.3 74-126 P
Cadmium ug’kg 63900 66800 105 73-127 P
Calcium ug/kg 5330000 5570000 105 74-126 P
Chromium ug/kg 127000 131000 104 71-130 P
Aluminum ug/kg 7340000 5670000 77.2 39-161 P
Cobalt ug/kg 113000 115000 102 74125 P
Copper ug/kg 102000 110000 108 75-125 P
Iron ug/kg 14600000 17500000 120 36—-164 P
Lead ug/kg 176000 178000 101 73-127 P
Magnesium ug/kg 2430000 2340000 96.1 64—-140 P
Manganese ug/kg 508000 497000 97.7 76-124 P
Potassium ug/kg 2190000 1970000 89.8 61-139 P
Silver ug/kg 48900 52500 107 66—134 P
Sodium ug/kg 366000 368000 100 65-134 P
Vanadium ug/kg 88700 98400 111 65-135 P
Zinc ug/kg 219000 222000 101 70-130 P
*Analytical Methods:
P SW846 3050B/6010C

SW846



GEL Laboratories LLC

METALS
_7__
Laboratory Control Sample Summary

SDG NO. 2016-1776
Contract: LANLOO114
Aqueous LCS Source: Solid LCS Source: ERA
True % Acceptance
Sample ID Analyte Units Value Result C Recovery Limit M*
1203592753
Arsenic ug’kg 98500 96300 97.7 69-145 MS
Beryllium ug/kg 66000 63400 96.1 74-126 MS
Nickel ug’kg 149000 146000 98.2 73-127 MS
Selenium ug’kg 154000 149000 96.8 68—132 MS
Thallium ug/kg 175000 166000 94.8 69-131 MS
*Analytical Methods:
MS SW846 3050B/6020A

SW846



GEL Laboratories LLC
METALS
_7_
Laboratery Control Sample Summary
SDG NO. 2016-1776
Contract: LANLOO114
Aqueous LCS Source: Solid LCS Source: ERA
True % Acceptance
Units Value Result C Recovery Limit 7
86.7 51-149 AV

Sample ID Analyte
ug’kg 7100 6150

1203593302
Mercury

*Analytical Methods:
AV SW846 7471A

SW846




GEL Laboratories LLC

METALS

Serial Dilution Sample Summary

SDG NO. 2016—1776 Client ID  WST53-16—-124424L
Contract: LANLO0114
Matrix: SOLID Level:
Sample ID: 402358002 Serial Dilution ID: 1203592751
" . o
Analyte %{/‘ﬂ%‘ = % = Di Aence % M=
Aluminum 465 631 J 35.868 P
Antimony 3.94 J 16.5 U 6.198 P
Barium 16 16.4 J 2.074 P
Cadmium 247 J 5 U 13.287 P
Calcium 1900 2080 9.614 P
Chromium 113 125 10.253 10 P
Cobalt 17.3 19.5 J 12.869 P
Copper 90 96.1 6.796 P
Iron 4620 4960 7.289 10 P
Lead 36.4 313 J 13.866 P
Magnesium 268 J 425 U 23.945 P
Manganese 114 121 6.55 10 P
Potassium 383 601 J 56.79 P
Silver 2.6 J 5 U 48.818 P
Sodium 5270 6320 19.857 10 P
Vanadium 22 J 5 U .59 P
Zinc 130 147 12.742 P
*Analytical Methods:
P SW846 3050B/6010C

SW846



GEL Laboratories LLC

METALS

—-9—

Serial Dilution Sample Summary

SDG NO. 20161776 Client ID WST53-16-124424L
Contract: LANLOO114
Matrix: SOLID Level: Low
Sample ID: 402358002 Serial Dilution ID: 1203592756
Initial Serial % Acceptance
Analyte vibe € Value € Difference Qual Limit M*
ug/l, ug/L,
Arsenic 2.52 J 5 U 43.34 MS
Beryllium .193 J .5 U 45.078 MS
Nickel 8.81 8.44 J 4.289 MS
Selenium 1.65 U 8.25 U MS
Thallium 3 U 1.5 U MS
*Analytical Methods:
MS SW846 3050B/6020A

SW846



GEL Laboratories LLC

METALS
_9_
Serial Dilution Sample Summary

SDG NO. 2016-1776 Client ID WST48-16-124425L

Contract: LANLOO114

Matrix: SOLID Level: Low
Sample ID: 402359001 Serial Dilution ID: 1203593305
Initial Serial % Acceptance
Analyte Value = Yalue < Difference  Qual Limit M*
ug/L ug/L,
Mercury .067 U 335 U AV

*Analytical Methods:
AV SW846 7471A

SW846



Miscellaneous






