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October 14, 2016 

 

Mr. Conor Neal 
Project Manager 
EPA Region 5 
Land & Chemicals Division 
77 West Jackson Blvd, LU-9J 
Chicago, IL 60604-3590 
 
Subject: Quarterly Progress Report (July through September 2016) 
 Administrative Order on Consent (February 26, 2009) 
 Tyco Fire Products LP 
 Stanton Street Facility 
 Marinette, Wisconsin 
 WID 006 125 215 
 
Dear Mr. Neal: 

Section VI, 21, b (Page 10) of the Administrative Order on Consent (AOC), dated 
February 26, 2009, requires Tyco Fire Products LP (Tyco) to submit quarterly progress 
reports to the U.S. Environmental Protection Agency (USEPA) Region 5 and the Wisconsin 
Department of Natural Resources (WDNR). The reports are required to document activities 
conducted as part of the Resource Conservation and Recovery Act (RCRA) Corrective 
Actions at the Tyco facility in Marinette, Wisconsin. The enclosed report covers the period 
from July 1, 2016 through September 30, 2016, and presents a brief description of the work 
completed to date, data collected, problems encountered, and schedule of activities as 
required by the February 2009 AOC. 

Work Completed During this Reporting Period 

Operation of the groundwater collection and treatment system (GWCTS) continued through 
the third quarter of 2016. A summary of the operational data is included as Attachment 1. 
The Discharge Monitoring Reports (DMRs) are included in Attachment 2. 

The Fall Phyto Plot Inspection was completed by Sand Creek Consultants on September 15, 
2016. A write up of all work performed for the 2016 year will be given in the Phyto Plot End 
of Year Report submitted in the January 15, 2017 quarterly report. 

Corrective actions were taken on all findings from the previous barrier wall, cover area, and 
monitoring well inspections. 

Additional Activities 

The extraction and management of impacted groundwater in the 8th Street slip and former 
Salt Vault areas of the site as part of the agreed upon pump down program began on June 
23, 2016. The target groundwater elevation within the Salt Vault area was achieved on July 
13th and within the 8th St. Slip on July 27th. Extraction is expected to continue until the week 
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of October 24th, at which point the system will be shut down for the winter. Tyco will 
monitor the groundwater elevations monthly until a determination can be made as to the 
need to continue any pump down operation. Through October 13, 2016, approximately 
1,007,438 gallons of groundwater had been extracted and appropriately managed as part of 
this project. 
 
Tyco, with the support of engineering consultant AECOM, completed a site assessment to 
evaluate the advantages and disadvantages of potential changes to surface water flow and 
the practicality of abandoning and/or sealing storm sewer lines. Tyco has shared a copy of 
the plan of proposed improvements with the agencies and has begun implementing this 
plan. During the week of September 26th, Tyco completed comprehensive improvements to 
the on-site industrial sewer system including abandonment, lining and replacement, as 
appropriate. 
 

Data Collected 

Extraction and treatment volumes, analytical testing, and discharge data are required as 
part of the Wisconsin Pollutant Discharge and Elimination System (WPDES) permits 
obtained from WDNR for operation of the GWCTS. The GWCTS operates under permit 
WPDES WI-0001040-07-0. Attachment 2 includes the monthly WPDES DMRs for June 2016 
through August 2016 for the GWCTS. Additional data on the operation of the GWCTS is 
included in Attachment 1. 

Groundwater elevation data recorded by installed transducers was downloaded on October 
6, 2016 and is under evaluation.  The site-wide data will be provided in the annual report.  

 

Problems Encountered 

On August 11th, Tyco discovered 3 samples from the GWCTS effluent monitoring had 
exceeded WPDES criteria. Tyco immediately shut down the process, notified the WDNR, 
and began investigation into the causes of the elevated levels of arsenic in the effluent 
stream. Tyco collected analytical data at various stages of system operation, verified all 
gauges and meters were operating correctly and replaced the membranes in both the 
Primary and Brine RO systems as a precaution. Tyco also completed analytical testing for 
speciation of arsenic in the water from the wells being utilized by the pump down program. 
The speciation results indicated higher than anticipated ratio of organic to inorganic arsenic.  
This explains why groundwater containing elevated concentrations of total arsenic did not 
have corresponding elevated conductivity values.  As currently designed, the GWCTS 
system uses conductivity as an indicator of arsenic concentrations to prevent potential 
exceedances. The laboratory report for the speciation results is included as Attachment 4. 
Tyco has discontinued the processing of any water generated by the pump down program, 
and ran system trials with the process in recycle before resuming operation on August 26th.  
The system has operated without an exceedance since making this operational change. 

 

Schedule of Upcoming Activities  
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The following is a summary of activities to be conducted during the next reporting period.  

 Submit the quarterly progress report. 

 Complete the second semi-annual barrier wall, cover area, and monitoring well 
inspections. 

 Complete the second Semi-Annual Barrier wall monitoring event. 

 Address inspection findings for the Vertical Barrier Wall, Cover Areas, and Monitoring 
Wells. 

 Implement the planned storm water management improvements. 

 

List of Key Correspondence and Document Submittals 

Table 1 
  

Documents Submitted 
  

July to September 2016, Tyco Fire Products LP Facility, Marinette, Wisconsin 

Description of Submittal Submitted To Date Submitted 

Quarterly Progress Report 
 USEPA July 15, 2016 

Extension Request – Response to 
Comments to EPA Review of Tyco 

Outfall Investigation Report 
USEPA August 2, 2016 

 
Bi-Weekly Pump Down Program 

Status report 
USEPA August 17,2016 

Bi-Weekly Pump Down Program 
Status report USEPA August 30,2016 

Response to Comments on Outfall 

Investigation Report USEPA September 8, 2016 

 
Bi-Weekly Pump Down Program 

Status Report 
 

WDNR September 15, 2016 

Bi-Weekly Pump Down Program 
Status Report 

USEPA September 27, 2016 

Bi-Weekly Pump Down Program 
Status Report 

USEPA October 11, 2016 

 
Table 2   
Correspondence from Agency 

  
July to September 2016, Tyco Fire Products LP Facility, Marinette, Wisconsin 

Description of Correspondence Received From Date Received 

Notification of change in Project 
Manager 

  
USEPA July 25, 2016 
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M E M O R A N D U M   

 

Groundwater Collection and Treatment System Operation 
SUBJECT: Groundwater Collection and Treatment System Operation for Tyco 

Fire Products LP, Marinette, Wisconsin  

DATE: October 14, 2016 

Operation of the groundwater collection and treatment system (GWCTS) occurring from 
July 1, 2016 through September 30, 2016 is summarized below: 

 The GWCTS operated for 25 days in July, 16 days in August, and 25 days in September, 
for a total of 66 days. The plant did not operate during the WPDES exceedance 
investigation. 

 Approximately 204,450 gallons of reject water was produced during system operations 
and subsequently disposed of offsite.  

 The precipitation recorded from the weather station in Marinette, Wisconsin was 11.41 
inches. (http://www.ncdc.noaa.gov/cdo-
web/datasets/GHCND/stations/GHCND:USC00475091/detail). 

 An estimated total of 995,771 gallons was discharged to the Menominee River as effluent 
under WPDES permit.  

 An estimated total of 795,651 gallons of groundwater were extracted (not including 
volumes extracted as part of the pump down program) from the site during the 
reporting period. Details of water volumes extracted from each area of the site and 
changes in water levels are shown in the Table 1 below. 

 
Table 1 – Extraction Well Data Summary 

Extraction Well 
Gallons Run Q3 2016 
(7/01/2016-9/30/2016) 

Gallons Run Q3 2015 
(7/01/2015-9/30/2015) 

EW-1 28,093 391,872 

EW-2 2,588 64,381 

EW-3 0 20,248 

EW-4 10,254 26,862 

EW-5 141,679 156,643 

EW-6 358,944 365,837 

EW-7 254,093 752,196 

Total 795,651 1,778,039 
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Attachment 2 

DMRs for the GWCTS 
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Attachment 3  

Laboratory Speciation Report 



 

 

 

Report of Arsenic Speciation in 
Groundwater 
 

 

Project Name: Tyco – Marinette 2016 
Project Number: 676354 
Samples Collected: August 22 and August 23, 2016 
Report Date: August 30, 2016 
 
 
Prepared for: 
Kaye Walker 
CH2M 
4121 Carmichael Road, Suite 400 
Montgomery, AL 36106 
kaye.walker@ch2m.com 
 
 
Brooks Applied Labs 
Project ID: CHM-MN1601 
Work Order: 1635021 
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Case Narrative 
 

Sample Reception 
Seven (7) water samples were received by Brooks Applied Labs (BAL) on August 24, 2016 in a 
sealed cooler at ambient temperature.  The samples were logged in for the analyses of total 
recoverable arsenic (As) and dissolved arsenic speciation in accordance with the submitted chain 
of custody (COC) forms.  All samples were received and stored securely according to BAL 
standard operating procedures (SOP). 
 
In accordance with the client’s request, all total recoverable arsenic fractions were placed on hold 
upon receipt.  Consequently, no total recoverable arsenic results have been included in this 
report. 
 
It should be noted that the samples were received at ambient temperature instead of at 4°C as 
recommended by BAL.  While refrigeration of the arsenic speciation fractions is recommended to 
minimize any potential molecular conversions, no qualification of the data was required. 
 
 
Arsenic Speciation 
All samples for arsenic speciation were directly analyzed by ion chromatography inductively 
coupled plasma collision reaction cell mass spectrometry (IC-ICP-CRC-MS).  In accordance with 
the quotation issued for this project, arsenic speciation was defined as the dissolved 
concentrations of arsenite [As(III)], arsenate [As(V)], monomethylarsonic acid [MMAs], and 
dimethylarsinic acid [DMAs]. 
 
The principles of IC-ICP-CRC-MS are as follows: aliquots of each sample are injected onto an 
anion exchange column and are mobilized by an alkaline (pH > 7) gradient.  The eluting arsenic 
species are then introduced into a radio frequency (RF) plasma where energy-transfer processes 
cause desolvation, atomization, and ionization.  The ions are extracted from the plasma through 
a differentially-pumped vacuum interface and travel through a pressurized chamber (CRC) 
containing a specific collision gas.  Polyatomic interferences, due to their inherently larger size, 
collide more frequently with the collision gas and therefore may be separated from the analyte of 
interest via kinetic energy discrimination (KED).  A solid-state detector detects ions transmitted 
through the mass analyzer on the basis of their mass-to-charge ratio (m/z), and the resulting 
current is processed by a data handling system.  Retention times for each eluting species are 
compared to known standards for species identification.   
 
 

Analytical Issues and Discussion 
Sequence 1600966 – Batch B162062 – Arsenic Speciation 
The COC form submitted by the client requested an MS/MSD set on the sample identified as EW-
14.  This request was mistakenly overlooked by the analyst when preparing the samples for 
arsenic speciation, and an MS/MSD set was instead performed on the sample identified as EW-
8.  The client was contacted about this issue and stated that no re-analyses should be necessary.  
Since all quality control results were within acceptance limits, no further action was taken. 
 
It should be noted that all submitted samples contained additional, unidentified arsenic species.  
While their identities are unknown at this time, the estimated concentration of arsenic associated 
with each unknown species is provided in the attached raw data (chromatograms).  Upon client 
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request Brooks Applied Labs may be able to pursue identification of these additional arsenical 
species. 
 
All sample results were not method blank corrected, as described in the calculations section of 
the relevant BAL SOPs, and have been evaluated using method detection limits (MDLs) and 
method reporting limits (MRLs) that have been adjusted to account for sample aliquot size.  
Please refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.   
 
We certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above.  BAL, an 
accredited laboratory, certifies that the reported results of all analyses for which BAL is NELAP 
accredited meet all NELAP requirements.  For more details, please see the Report Information 
page in your report. Please feel free to contact us if you have any questions regarding this report. 
 
Sincerely, 
     
 
 
 
Ben Wozniak        
Project Manager       
ben@brooksapplied.com 

BAL Report 1635021

4 of 97



Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Definition of Data Qualifiers
(Effective 9/23/09)

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida 
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is 
also certified by many other states to perform environmental analyses. For a current list of our accreditations /certifications, 
please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/> . Results reported relate only to 
the samples listed in the report.

Report Information

BLK

BAL

BS

CAL

CCV

D

DUP

ICV

MSD

ND

NR

PS

REC

RPD

SCV

SOP

method blank 
Brooks Applied Labs

laboratory fortified blank
calibration standard

continuing calibration verification

dissolved fraction
duplicate

initial calibration verification

matrix spike duplicate
non-detect
non-reportable

post preparation spike
percent recovery
relative percent difference
secondary calibration verification
standard operating procedure

MDL

MRL

MS

method detection limit
method reporting limit

matrix spike

SRM

T

COC

standard reference material

total recoverable fraction

chain of custody record 

Common Abbreviations

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA SOW ILM03.0, 
Exhibit B, Section III, pg. B-18, and the USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Superfund Data Review; USEPA; January 2010. These supersede all previous qualifiers ever employed by BAL.

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
H Holding time and/or preservation requirements not met. Result is estimated.
J-1 Estimated value. A full explanation is presented in the narrative.
J-M Duplicate precision (RPD) for associated QC sample was not within acceptance criteria. Result is estimated.
J-N Spike recovery for associated QC sample was not within acceptance criteria. Result is estimated.
M Duplicate precision (RPD) was not within acceptance criteria. Result is estimated.
N Spike recovery was not within acceptance criteria. Result is estimated.
R Rejected, unusable value. A full explanation is presented in the narrative.
U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type 
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be 
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field 
quality control samples.

IBL instrument blank

continuing calibration blankCCB not calculatedN/C

total fraction
TR
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID

1635021-01EW-10 08/23/2016 08/24/2016SampleWater
1635021-02EW-10 08/23/2016 08/24/2016SampleWater
1635021-03EW-14 08/23/2016 08/24/2016QC SampleWater
1635021-04EW-14 08/23/2016 08/24/2016QC SampleWater
1635021-05EW-13 08/23/2016 08/24/2016SampleWater
1635021-06EW-13 08/23/2016 08/24/2016SampleWater
1635021-07EW-9 08/23/2016 08/24/2016SampleWater
1635021-08EW-9 08/23/2016 08/24/2016SampleWater
1635021-09EW-11 08/22/2016 08/24/2016SampleWater
1635021-10EW-11 08/22/2016 08/24/2016SampleWater
1635021-11EW-11/D 08/22/2016 08/24/2016Field DuplicateWater
1635021-12EW-11/D 08/22/2016 08/24/2016Field DuplicateWater
1635021-13EW-8 08/22/2016 08/24/2016SampleWater
1635021-14EW-8 08/22/2016 08/24/2016SampleWater

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method

B16206208/24/2016 08/26/2016 1600966As(III) Water IC-ICP-MS
B16206208/24/2016 08/26/2016 1600966As(V) Water IC-ICP-MS
B16206208/24/2016 08/26/2016 1600966DMAs Water IC-ICP-MS
B16206208/24/2016 08/26/2016 1600966MMAs Water IC-ICP-MS
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

EW-10

149000D 1600966B162062Water 20002001635021-02 As(III) µg/L
≤ 200D U 1600966B162062Water 20002001635021-02 As(V) µg/L

97500D 1600966B162062Water 21003001635021-02 DMAs µg/L
1380000D 1600966B162062Water 23003001635021-02 MMAs µg/L

EW-11

6030D 1600966B162062Water 10001001635021-10 As(III) µg/L
≤ 100D U 1600966B162062Water 10001001635021-10 As(V) µg/L
6740D 1600966B162062Water 10501501635021-10 DMAs µg/L

64600D 1600966B162062Water 11501501635021-10 MMAs µg/L

EW-11/D

5770D 1600966B162062Water 10001001635021-12 As(III) µg/L
≤ 100D U 1600966B162062Water 10001001635021-12 As(V) µg/L
6270D 1600966B162062Water 10501501635021-12 DMAs µg/L

59300D 1600966B162062Water 11501501635021-12 MMAs µg/L

EW-13

164000D 1600966B162062Water 20002001635021-06 As(III) µg/L
≤ 200D U 1600966B162062Water 20002001635021-06 As(V) µg/L

151000D 1600966B162062Water 21003001635021-06 DMAs µg/L
1770000D 1600966B162062Water 23003001635021-06 MMAs µg/L

EW-14

25100D 1600966B162062Water 20020.01635021-04 As(III) µg/L
18300D 1600966B162062Water 20020.01635021-04 As(V) µg/L

9450D 1600966B162062Water 21030.01635021-04 DMAs µg/L
199000D 1600966B162062Water 23030.01635021-04 MMAs µg/L

EW-8

21400D 1600966B162062Water 20020.01635021-14 As(III) µg/L
1130D 1600966B162062Water 20020.01635021-14 As(V) µg/L
1160D 1600966B162062Water 21030.01635021-14 DMAs µg/L

17200D 1600966B162062Water 23030.01635021-14 MMAs µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

EW-9

1570D 1600966B162062Water 10010.01635021-08 As(III) µg/L
228D 1600966B162062Water 10010.01635021-08 As(V) µg/L

≤ 15.0D U 1600966B162062Water 10515.01635021-08 DMAs µg/L
200D 1600966B162062Water 11515.01635021-08 MMAs µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Accuracy & Precision Summary

Batch: B162062

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: IC-ICP-MS
Lab Matrix: Water

Sample

Laboratory Fortified Blank,  (NC00024)B162062-BS1

5.000 102%µg/L 75-125As(III) 5.081
5.000 104%µg/L 75-125As(V) 5.206
3.198 105%µg/L 75-125DMAs 3.361

Laboratory Fortified Blank,  (1545039)B162062-BS2

5.270 86%µg/L 75-125MMAs 4.544

Duplicate,  (1635021-14)B162062-DUP1

µg/L 2%As(III) 2103021350 25
µg/L 20%As(V) 929.11135 25
µg/L 1%DMAs 11441157 25
µg/L 0.3%MMAs 1726017210 25

Matrix Spike,  (1635021-14)B162062-MS1

10000 97%µg/L 75-125As(III) 3100021350
10000 109%µg/L 75-125As(V) 120001135
10420 98%µg/L 75-125DMAs 113401157
11730 98%µg/L 75-125MMAs 2875017210

Matrix Spike Duplicate,  (1635021-14)B162062-MSD1

10000 97%µg/L 75-125 0.09%As(III) 3103021350 25
10000 111%µg/L 75-125 2%As(V) 122401135 25
10420 98%µg/L 75-125 0.3%DMAs 113701157 25
11730 97%µg/L 75-125 0.4%MMAs 2863017210 25
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Method Blanks & Reporting Limits

Batch: B162062

Method: IC-ICP-MS
Matrix: Water

Analyte: As(III)

Result UnitsSample

B162062-BLK1 µg/L0.00
B162062-BLK2 µg/L0.00
B162062-BLK3 µg/L0.00
B162062-BLK4 µg/L0.00

MDL:  0.002Average: 0.000
Limit: 0.020 MRL:  0.020

Analyte: As(V)

Result UnitsSample

B162062-BLK1 µg/L0.001
B162062-BLK2 µg/L0.001
B162062-BLK3 µg/L0.001
B162062-BLK4 µg/L0.0006

MDL:  0.002Average: 0.001
Limit: 0.020 MRL:  0.020

Analyte: DMAs

Result UnitsSample

B162062-BLK1 µg/L0.001
B162062-BLK2 µg/L0.005
B162062-BLK3 µg/L0.001
B162062-BLK4 µg/L0.0005

MDL:  0.003Average: 0.002
Limit: 0.021 MRL:  0.021
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Method Blanks & Reporting Limits

Analyte: MMAs

Result UnitsSample

B162062-BLK1 µg/L0.00
B162062-BLK2 µg/L0.0005
B162062-BLK3 µg/L0.0007
B162062-BLK4 µg/L0.0005

MDL:  0.003Average: 0.000
Limit: 0.023 MRL:  0.023
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Instrument Calibration

Sequence: 1600966
Instrument: ICPMS6
Date: 08/26/2016

Arsenic Speciation by IC-ICPMS

Analyte: As(III)

REC & LimitsResultTrue ValueLab ID Units
1600966-ICB1 0.000 µg/L
1600966-CAL1 0.02000 0.022 µg/L 109%
1600966-CAL2 0.02000 0.021 µg/L 105%
1600966-CAL3 0.02000 0.021 µg/L 105%
1600966-CAL4 0.02000 0.020 µg/L 98%
1600966-CAL5 0.2000 0.195 µg/L 98%
1600966-CAL6 0.5000 0.478 µg/L 96%
1600966-CAL7 2.000 1.941 µg/L 97%
1600966-CAL8 5.000 4.994 µg/L 100%
1600966-CAL9 20.00 20.01 µg/L 100%
1600966-ICB2 0.002 µg/L
1600966-ICV1 5.000 5.081 µg/L 102% 80-120
1600966-ICB3 0.000 µg/L
1600966-CCV1 1.000 0.981 µg/L 98% 75-125
1600966-CCB1 0.00 µg/L
1600966-CCV2 1.000 0.989 µg/L 99% 75-125
1600966-CCB2 0.00 µg/L
1600966-CCV3 1.000 0.985 µg/L 98% 75-125
1600966-CCB3 0.00 µg/L
1600966-CCV4 1.000 1.002 µg/L 100% 75-125
1600966-CCB4 0.00 µg/L
1600966-CCV5 1.000 1.001 µg/L 100% 75-125
1600966-CCB5 0.00 µg/L
1600966-CCV6 1.000 0.994 µg/L 99% 75-125
1600966-CCB6 0.00 µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Instrument Calibration

Sequence: 1600966
Instrument: ICPMS6
Date: 08/26/2016

Arsenic Speciation by IC-ICPMS

Analyte: As(V)

REC & LimitsResultTrue ValueLab ID Units
1600966-ICB1 -0.000001 µg/L
1600966-CAL1 0.02000 0.023 µg/L 115%
1600966-CAL2 0.02000 0.020 µg/L 102%
1600966-CAL3 0.02000 0.021 µg/L 107%
1600966-CAL4 0.02000 0.021 µg/L 104%
1600966-CAL5 0.2000 0.193 µg/L 97%
1600966-CAL6 0.5000 0.489 µg/L 98%
1600966-CAL7 2.000 1.940 µg/L 97%
1600966-CAL8 5.000 5.008 µg/L 100%
1600966-CAL9 20.00 20.00 µg/L 100%
1600966-ICB2 0.013 µg/L
1600966-ICV1 5.000 5.206 µg/L 104% 80-120
1600966-ICB3 0.002 µg/L
1600966-CCV1 1.000 0.986 µg/L 99% 75-125
1600966-CCB1 0.001 µg/L
1600966-CCV2 1.000 0.994 µg/L 99% 75-125
1600966-CCB2 0.001 µg/L
1600966-CCV3 1.000 0.994 µg/L 99% 75-125
1600966-CCB3 0.001 µg/L
1600966-CCV4 1.000 1.003 µg/L 100% 75-125
1600966-CCB4 0.0009 µg/L
1600966-CCV5 1.000 1.006 µg/L 101% 75-125
1600966-CCB5 0.001 µg/L
1600966-CCV6 1.000 1.010 µg/L 101% 75-125
1600966-CCB6 0.002 µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Instrument Calibration

Sequence: 1600966
Instrument: ICPMS6
Date: 08/26/2016

Arsenic Speciation by IC-ICPMS

Analyte: DMAs

REC & LimitsResultTrue ValueLab ID Units
1600966-ICB1 0.000 µg/L
1600966-CAL1 0.02084 0.023 µg/L 110%
1600966-CAL2 0.02084 0.022 µg/L 107%
1600966-CAL3 0.02084 0.023 µg/L 111%
1600966-CAL4 0.02084 0.022 µg/L 107%
1600966-CAL5 0.2084 0.201 µg/L 96%
1600966-CAL6 0.5210 0.497 µg/L 95%
1600966-CAL7 2.084 2.029 µg/L 97%
1600966-CAL8 5.210 5.200 µg/L 100%
1600966-CAL9 20.84 20.85 µg/L 100%
1600966-ICB2 0.0009 µg/L
1600966-ICV1 3.198 3.361 µg/L 105% 80-120
1600966-ICB3 0.000 µg/L
1600966-CCV1 1.042 1.009 µg/L 97% 75-125
1600966-CCB1 0.00 µg/L
1600966-CCV2 1.042 1.023 µg/L 98% 75-125
1600966-CCB2 0.00 µg/L
1600966-CCV3 1.042 1.018 µg/L 98% 75-125
1600966-CCB3 0.00 µg/L
1600966-CCV4 1.042 1.026 µg/L 98% 75-125
1600966-CCB4 0.00 µg/L
1600966-CCV5 1.042 1.039 µg/L 100% 75-125
1600966-CCB5 0.001 µg/L
1600966-CCV6 1.042 1.040 µg/L 100% 75-125
1600966-CCB6 0.00 µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Instrument Calibration

Sequence: 1600966
Instrument: ICPMS6
Date: 08/26/2016

Arsenic Speciation by IC-ICPMS

Analyte: MMAs

REC & LimitsResultTrue ValueLab ID Units
1600966-ICB1 0.000 µg/L
1600966-CAL1 0.02346 0.027 µg/L 116%
1600966-CAL2 0.02346 0.026 µg/L 109%
1600966-CAL3 0.02346 0.026 µg/L 109%
1600966-CAL4 0.02346 0.025 µg/L 107%
1600966-CAL5 0.2346 0.224 µg/L 95%
1600966-CAL6 0.5865 0.568 µg/L 97%
1600966-CAL7 2.346 2.298 µg/L 98%
1600966-CAL8 5.865 5.899 µg/L 101%
1600966-CAL9 23.46 23.45 µg/L 100%
1600966-ICB2 0.001 µg/L
1600966-ICV2 5.270 4.544 µg/L 86% 80-120
1600966-ICB3 0.000 µg/L
1600966-CCV1 1.173 1.159 µg/L 99% 75-125
1600966-CCB1 0.00 µg/L
1600966-CCV2 1.173 1.174 µg/L 100% 75-125
1600966-CCB2 0.001 µg/L
1600966-CCV3 1.173 1.164 µg/L 99% 75-125
1600966-CCB3 0.0004 µg/L
1600966-CCV4 1.173 1.164 µg/L 99% 75-125
1600966-CCB4 0.0005 µg/L
1600966-CCV5 1.173 1.175 µg/L 100% 75-125
1600966-CCB5 0.0006 µg/L
1600966-CCV6 1.173 1.176 µg/L 100% 75-125
1600966-CCB6 0.00 µg/L
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Containers

Lab ID: 1635021-01 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-10

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL

Lab ID: 1635021-02 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-10

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL

Lab ID: 1635021-03 Report Matrix: Water
Sample Type: QC Sample Received: 08/24/2016Sample: EW-14

Collected: 08/23/2016

Comments: MS/MSD labeled as native sample per client.  Original samples labeled as extra vol.
Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

B 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLEXTRA_VOL

Comments: HIGH LEVEL

Lab ID: 1635021-04 Report Matrix: Water
Sample Type: QC Sample Received: 08/24/2016Sample: EW-14

Collected: 08/23/2016

Comments: MS/MSD labeled as native sample per client.  Original samples labeled as extra vol.
Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

B 16-0133 CoolerEDTA (PP) Not Provided10mLEXTRA_VOL

Comments: HIGH LEVEL
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Containers

Lab ID: 1635021-05 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-13

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL

Lab ID: 1635021-06 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-13

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL

Lab ID: 1635021-07 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-9

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL

Lab ID: 1635021-08 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-9

Collected: 08/23/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL

Lab ID: 1635021-09 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-11

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Sample Containers

Lab ID: 1635021-10 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-11

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL

Lab ID: 1635021-11 Report Matrix: Water
Sample Type: Field Duplicate Received: 08/24/2016Sample: EW-11/D

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL

Lab ID: 1635021-12 Report Matrix: Water
Sample Type: Field Duplicate Received: 08/24/2016Sample: EW-11/D

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL

Lab ID: 1635021-13 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-8

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 15-0056 Cooler1% HNO3 (BAL) 1630022 <260mLBottle HDPE ICP-W

Comments: HIGH LEVEL

Lab ID: 1635021-14 Report Matrix: Water
Sample Type: Sample Received: 08/24/2016Sample: EW-8

Collected: 08/22/2016

Ship. Cont.pHP-LotPreservationLotSizeContainerDes

A 16-0133 CoolerEDTA (PP) Not Provided10mLVacutainer

Comments: HIGH LEVEL
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Project ID: CHM-MN1601
PM: Ben Wozniak

Client PM: Kaye Walker

Shipping Containers

Cooler

Tracking No: 532177812010 via FedEx

Temperature:  ambient
Coolant Type: None

Comments: Ambient

Description: Cooler
Damaged in transit?  No
Returned to client?  No

Custody seals present? Yes
Custody seals intact? Yes

COC present? Yes

Received: August 24, 2016   9:15
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Sequence: 1600966 Analyst: JMA Date: 8/24/2016

Instrument ID: ICP‐6 Batch #:

Diluent:  1629009 Eluent: 1628022 Eluent: 1628023

Pipette ID: ICP Purple Balance ID: BL‐14

Sample ID Comments Dilution Spike Info LIMS ID Aliqout (uL) STD conc. (ppb)

8 SEQ‐ICB1 1

9 SEQ‐CAL1 1 1545040 5uL of 1545038 0.02

10 SEQ‐CAL2 1 1545040 5uL of 1545038 0.02

11 SEQ‐CAL3 1 As3 Cal ‐ NC00007 1545040 5uL of 1545038 0.02

12 SEQ‐CAL4 1 As5 Cal ‐ NC00006 1545040 5uL of 1545038 0.02

13 SEQ‐CAL5 1 DMA Cal ‐ NC00012 1545041 50uL of 1545038 0.2

14 SEQ‐CAL6 1 MMA CAL ‐ NC00011 1545042 125uL of 1545038 0.5

15 SEQ‐CAL7 1 1545043 500uL of 1545038 2

16 SEQ‐CAL8 1 1545044 25uL of 1545037 5

17 SEQ‐CAL9 1 As3 ICV ‐ NC00009 1545045 100uL of 1545037 20

18 SEQ‐ICB2 1 As5 ICV ‐ NC00008

19 SEQ‐ICV1 1 DMA ICV ‐ NC00013 NC00034 25uL of NC00024 5

20 SEQ‐ICV2 1 MMA ICV ‐ NC00010 1547081 25uL of 1545039 5

21 SEQ‐ICV3 1 AsB ICV ‐ NC00014 NC00036 25uL of NC00026 5

22 SEQ‐ICV4 1 TMAO ICV ‐ NC00015 NC00037 25uL of NC00015 5

23 SEQ‐ICB3 1 5000

24 SEQ‐SCV1 50 TMDA 70.2 ‐ NC00360 NC00360 100uL of NC00360

25 SEQ‐CCV1 1 CCV (1ppb) 1619062  250uL of 1545038

26 SEQ‐CCB1 1

27 B162062‐BLK1 Diluent 1

28 B162062‐BLK2 B162062 1

29 B162062‐BLK3 1

30 B162062‐BLK4 1

31 1635021‐02 100000 100x (50uL), 1000x (5uL)

32 1635021‐04 10000 (50uL) 100x, 100x

33 1635021‐06 100000 100x (50uL), 1000x (5uL)

34 1635021‐08 5000 100x (50uL), 500x (10uL)

35 SEQ‐CCV2 1 CCV (1ppb) 1619062  250uL of 1545038

36 SEQ‐CCB2 1

37 1635021‐10 50000 500x (10uL), 1000x (5uL)

38 1635021‐12 50000 500x (10uL), 1000x (5uL)

39 1635021‐14 10000 (50uL) 100x, 100x

40 B162062‐DUP1 1635021‐14 10000 (50uL) 100x, 100x

41 B162062‐MS1 1635021‐14 10000 (50uL) 100x, 100x  250uL of 1545038

42 B162062‐MSD1 1635021‐14 10000 (50uL) 100x, 100x  250uL of 1545038

43 SEQ‐CCV3 1 CCV (1ppb) 1619062  250uL of 1545038

44 SEQ‐CCB3 1

B162046, B162047, B162062

As Speciation (Basic Anion Exchange) Analysis Benchsheet SOP: BAL‐4100‐001
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