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Project Sample Count Tables per Round 
  



5/17/2018 5:43 PM
Table 2-3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Biochemical Oxygen Demand 1 1 1 1 1 1 0 0 0 2 2 2
Enterococci 1 1 1 1 1 1 0 0 0 2 2 2
Fecal Coliform 1 1 1 1 1 1 0 0 0 2 2 2
Total Suspended Solids 1 1 1 1 1 1 0 0 0 2 2 2
Ammonia as N 1 1 1 1 1 1 0 0 0 2 2 2
Total Residual Chlorine 0 1 1 0 1 1 0 0 0 0 2 2
Total Kjeldhal Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Nitrate plus Nitrite Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Oil and Grease 1 1 1 1 1 1 0 0 0 2 2 2
Total Phosphorus 1 1 1 1 1 1 0 0 0 2 2 2
Total Dissolved Solids 1 1 1 1 1 1 0 0 0 2 2 2
Turbidity (NTU) 1 1 1 1 1 1 0 0 0 2 2 2

Metals 1 1 1 1 1 1 2 3 2 3 2 3 4 4 4

Cyanide 1 1 1 1 1 1 2 4 1 5 1 5 4 3 3

Total Phenolic Compounds 1 1 1 1 1 1 2 4 1 5 1 5 4 3 3

Volatile Organic Compounds 1 1 1 1 1 1 2 4 1 5 1 5 4 3 3

Acid Extactable Compounds 1 1 1 1 1 1 2 4 1 5 1 5 4 3 3

Base-Neutral Compounds 1 1 1 1 1 1 2 4 1 5 1 5 4 3 3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Dissolved Oxygen 1 1 1 1 1 1 0 0 0 2 2 2
pH 1 1 1 1 1 1 0 0 0 2 2 2
Conductivity 1 1 1 1 1 1 0 0 0 2 2 2
Temperature 1 1 1 1 1 1 0 0 0 2 2 2

1 - Includes Field Duplicates for Laboratory Samples and Field Replicates for Field Samples (In-situ)
2 - Includes Trip Blanks (T), Equipment blanks (E), and Matrix Spike/Matrix Spike Duplicates(S)
3 - Includes Equipment blank (E), and Matrix Spike/Matrix Spike Duplicates(S)
4 - Includes Trip Blank (T) and Equipment blank (E)
5 - Includes Equipment blank (E)

Laboratory Parameters

Field Parameters

First Sample Round

Total Sampling Frequency No. Field Replicates 1 No of Other QC Samples 2 Total No. of Samples in Field

Total Sampling Frequency No. of Field Duplicates1 No of Other QC Samples 2
First Sample Round

Total No. of Samples to Laboratory
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5/17/2018 5:43 PM
Table 2-3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Biochemical Oxygen Demand 1 1 1 0 0 0 0 0 0 1 1 1
Enterococci 1 1 1 0 0 0 0 0 0 1 1 1
Fecal Coliform 1 1 1 0 0 0 0 0 0 1 1 1
Total Suspended Solids 1 1 1 0 0 0 0 0 0 1 1 1
Ammonia as N 1 1 1 1 1 1 0 0 0 2 2 2
Total Residual Chlorine 0 1 1 0 0 0 0 0 0 0 1 1
Total Kjeldhal Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Nitrate plus Nitrite Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Oil and Grease 1 1 1 0 0 0 0 0 0 1 1 1
Total Phosphorus 1 1 1 1 1 1 0 0 0 2 2 2
Total Dissolved Solids 1 1 1 0 0 0 0 0 0 1 1 1
Turbidity (NTU) 1 1 1 0 0 0 0 0 0 1 1 1

Metals 1 1 1 1 1 1 2 3 2 3 2 3 4 4 4

Cyanide 1 1 1 0 0 0 1 6 0 0 2 1 1

Total Phenolic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Volatile Organic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Acid Extactable Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Base-Neutral Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Dissolved Oxygen 1 1 1 1 1 1 0 0 0 2 2 2
pH 1 1 1 1 1 1 0 0 0 2 2 2
Conductivity 1 1 1 1 1 1 0 0 0 2 2 2
Temperature 1 1 1 1 1 1 0 0 0 2 2 2
1 - Includes Field Duplicates for Laboratory Samples and Field Replicates for Field Samples (In-situ)
2 - Includes Trip Blanks (T), Equipment blanks (E), and Matrix Spike/Matrix Spike Duplicates(S)
3 - Includes Equipment blank (E), and Matrix Spike/Matrix Spike Duplicates(S)
4 - Includes Trip Blank (T) and Equipment blank (E)
5 - Includes Equipment blank (E)
6 - Includes Trip blank (T)

Field Parameters

Second Sample Round

Total Sampling Frequency No. Field Replicates 1 No of Other QC Samples 2 Total No. of Samples in Field

Laboratory Parameters

Second Sample Round

Total Sampling Frequency No. of Field Duplicates1 No of Other QC Samples 2 Total No. of Samples to Laboratory
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5/17/2018 5:43 PM
Table 2-3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Biochemical Oxygen Demand 1 1 1 0 0 0 0 0 0 1 1 1
Enterococci 1 1 1 0 0 0 0 0 0 1 1 1
Fecal Coliform 1 1 1 0 0 0 0 0 0 1 1 1
Total Suspended Solids 1 1 1 0 0 0 0 0 0 1 1 1
Ammonia as N 1 1 1 1 1 1 0 0 0 2 2 2
Total Residual Chlorine 0 1 1 0 0 0 0 0 0 0 1 1
Total Kjeldhal Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Nitrate plus Nitrite Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Oil and Grease 1 1 1 0 0 0 0 0 0 1 1 1
Total Phosphorus 1 1 1 1 1 1 0 0 0 2 2 2
Total Dissolved Solids 1 1 1 0 0 0 0 0 0 1 1 1
Turbidity (NTU) 1 1 1 0 0 0 0 0 0 1 1 1

Metals 1 1 1 1 1 1 2 3 2 3 2 3 4 4 4

Cyanide 1 1 1 0 0 0 1 6 0 0 2 1 1

Total Phenolic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Volatile Organic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Acid Extactable Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Base-Neutral Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Dissolved Oxygen 1 1 1 1 1 1 0 0 0 2 2 2
pH 1 1 1 1 1 1 0 0 0 2 2 2
Conductivity 1 1 1 1 1 1 0 0 0 2 2 2
Temperature 1 1 1 1 1 1 0 0 0 2 2 2
1 - Includes Field Duplicates for Laboratory Samples and Field Replicates for Field Samples (In-situ)
2 - Includes Trip Blanks (T), Equipment blanks (E), and Matrix Spike/Matrix Spike Duplicates(S)
3 - Includes Equipment blank (E), and Matrix Spike/Matrix Spike Duplicates(S)
4 - Includes Trip Blank (T) and Equipment blank (E)
5 - Includes Equipment blank (E)
6 - Includes Trip blank (T)

Field Parameters

Third Sample Round

Total Sampling Frequency No. Field Replicates 1 No of Other QC Samples 2 Total No. of Samples in Field

Laboratory Parameters

Third Sample Round

Total Sampling Frequency No. of Field Duplicates1 No of Other QC Samples 2 Total No. of Samples to Laboratory
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5/17/2018 5:43 PM
Table 2-3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Biochemical Oxygen Demand 1 1 1 0 0 0 0 0 0 1 1 1
Enterococci 1 1 1 0 0 0 0 0 0 1 1 1
Fecal Coliform 1 1 1 0 0 0 0 0 0 1 1 1
Total Suspended Solids 1 1 1 0 0 0 0 0 0 1 1 1
Ammonia as N 1 1 1 1 1 1 0 0 0 2 2 2
Total Residual Chlorine 0 1 1 0 0 0 0 0 0 0 1 1
Total Kjeldhal Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Nitrate plus Nitrite Nitrogen 1 1 1 1 1 1 0 0 0 2 2 2
Oil and Grease 1 1 1 0 0 0 0 0 0 1 1 1
Total Phosphorus 1 1 1 1 1 1 0 0 0 2 2 2
Total Dissolved Solids 1 1 1 0 0 0 0 0 0 1 1 1
Turbidity (NTU) 1 1 1 0 0 0 0 0 0 1 1 1

Metals 1 1 1 1 1 1 2 3 2 3 2 3 4 4 4

Cyanide 1 1 1 0 0 0 1 6 0 0 2 1 1

Total Phenolic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Volatile Organic Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Acid Extactable Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

Base-Neutral Compounds 1 1 1 0 0 0 1 6 0 0 2 1 1

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Dissolved Oxygen 1 1 1 1 1 1 0 0 0 2 2 2
pH 1 1 1 1 1 1 0 0 0 2 2 2
Conductivity 1 1 1 1 1 1 0 0 0 2 2 2
Temperature 1 1 1 1 1 1 0 0 0 2 2 2
1 - Includes Field Duplicates for Laboratory Samples and Field Replicates for Field Samples (In-situ)
2 - Includes Trip Blanks (T), Equipment blanks (E), and Matrix Spike/Matrix Spike Duplicates(S)
3 - Includes Equipment blank (E), and Matrix Spike/Matrix Spike Duplicates(S)
4 - Includes Trip Blank (T) and Equipment blank (E)
5 - Includes Equipment blank (E)
6 - Includes Trip blank (T)

Field Parameters

Fourth Sample Round

Total Sampling Frequency No. Field Replicates 1 No of Other QC Samples 2 Total No. of Samples in Field

Laboratory Parameters

Fourth Sample Round

Total Sampling Frequency No. of Field Duplicates1 No of Other QC Samples 2 Total No. of Samples to Laboratory

C:\Users\tap\Desktop\Table 2-1 SOPs and Table 2-3 Envirosystems_temp copy



5/17/2018 5:43 PM
Table 2-3

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Total

Biochemical Oxygen Demand 4 4 4 1 1 1 0 0 0 5 5 5 15
Enterococci 4 4 4 1 1 1 0 0 0 5 5 5 15
Fecal Coliform 4 4 4 1 1 1 0 0 0 5 5 5 15
Total Suspended Solids 4 4 4 1 1 1 0 0 0 5 5 5 15
Ammonia as N 4 4 4 4 4 4 0 0 0 8 8 8 24
Total Residual Chlorine 0 4 4 0 1 1 0 0 0 0 5 5 10
Total Kjeldhal Nitrogen 4 4 4 4 4 4 0 0 0 8 8 8 24
Nitrate plus Nitrite Nitrogen 4 4 4 4 4 4 0 0 0 8 8 8 24
Oil and Grease 4 4 4 1 1 1 0 0 0 5 5 5 15
Total Phosphorus 4 4 4 4 4 4 0 0 0 8 8 8 24
Total Dissolved Solids 4 4 4 1 1 1 0 0 0 5 5 5 15
Turbidity (NTU) 4 4 4 1 1 1 0 0 0 5 5 5 15
Metals 4 4 4 4 4 4 8 8 8 16 16 16 48

Seawater 4 4 8 16 0 0 16
WWTF 4 4 4 4 8 8 0 16 16 32

Cyanide 4 4 4 1 1 1 5 1 1 10 6 6 22
Total Phenolic Compounds 4 4 4 1 1 1 5 1 1 10 6 6 22
Volatile Organic Compounds 4 4 4 1 1 1 5 1 1 10 6 6 22
Acid Extactable Compounds 4 4 4 1 1 1 5 1 1 10 6 6 22
Base-Neutral Compounds 4 4 4 1 1 1 5 1 1 10 6 6 22

River
WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease WWTF Newington River

WWTF 
Pease

WWTF 
Newingto

n River
WWTF 
Pease

WWTF 
Newington

Total

Dissolved Oxygen 4 4 4 4 4 4 0 0 0 8 8 8 24
pH 4 4 4 4 4 4 0 0 0 8 8 8 24
Conductivity 4 4 4 4 4 4 0 0 0 8 8 8 24
Temperature 4 4 4 4 4 4 0 0 0 8 8 8 24
1 - Includes Field Duplicates for Laboratory Samples and Field Replicates for Field Samples (In-situ)
2 - Includes Trip Blanks (T), Equipment blanks (E), and Matrix Spike/Matrix Spike Duplicates(S)
3 - Includes Equipment blank (E), and Matrix Spike/Matrix Spike Duplicates(S)
4 - Includes Trip Blank (T) and Equipment blank (E)
5 - Includes Equipment blank (E)

Field Parameters

Laboratory Parameters

Project Total Sample Count

Total Sampling Frequency No. of Field Duplicates1 No of Other QC Samples 2 Total No. of Samples to Laboratory

Project Total Sample Count

Total Sampling Frequency No. Field Replicates 1 Total No. of Samples in FieldNo of Other QC Samples 2
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APPENDIX B 
 

Laboratory Reports of Sample Results and Chain of Custody 
 

Round 1 – September 16-17, 2018 
  





























































































































































































































































11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Steven Clifton

Maricris dela Rosa

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

24 October 2018
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

NEW-EB-01 NEW-EB-TM 8I00809-02 16-Sep-18 07:00 19-Sep-18 10:20Water

NEW-EB-01 NEW-EB-Hg 8I00809-03 16-Sep-18 07:00 19-Sep-18 10:20Water

PEASE-EB-01 PEASE-EB-TM 8I00809-05 16-Sep-18 08:00 19-Sep-18 10:20Water

PEASE-EB-01 PEASE-EB-Hg 8I00809-06 16-Sep-18 08:00 19-Sep-18 10:20Water

NEW-COMP-01 NEW-01-TM 8I00809-09 17-Sep-18 07:30 19-Sep-18 10:20Water

NEW-COMP-01 NEW-02-TM 8I00809-10 17-Sep-18 07:30 19-Sep-18 10:20Water

NEW-COMP-01 NEW-01-Hg 8I00809-11 17-Sep-18 07:30 19-Sep-18 10:20Water

NEW-COMP-01 NEW-02-Hg 8I00809-12 17-Sep-18 07:30 19-Sep-18 10:20Water

PEASE-COMP-01 PEASE-01-TM 8I00809-14 17-Sep-18 08:45 19-Sep-18 10:20Water

PEASE-COMP-01 PEASE-02-TM 8I00809-15 17-Sep-18 08:45 19-Sep-18 10:20Water

PEASE-COMP-01 PEASE-01-Hg 8I00809-16 17-Sep-18 08:45 19-Sep-18 10:20Water

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 19-Sep-18 10:20.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler 8.0

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-EB-01 NEW-EB-TM

Limit

Detection

8I00809-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.009 8J15014Antimony

ND 15-Oct-18 16-Oct-180.30 UEPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.007 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.008 8J15014Cadmium

0.03 15-Oct-18 16-Oct-180.10 JEPA 200.8F8103061µg/L0.02 8J15014Chromium

0.07 15-Oct-18 16-Oct-180.10 JEPA 200.8F8103061µg/L0.02 8J15014Copper

2 15-Oct-18 16-Oct-1810 JEPA 200.8F8103061µg/L1 8J15014Iron

ND 15-Oct-18 16-Oct-180.040 UEPA 200.8F8103061µg/L0.005 8J15014Lead

0.13 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.04 8J15014Nickel

ND 15-Oct-18 16-Oct-180.61 UEPA 200.8F8103061µg/L0.44 8J15014Selenium

0.002 15-Oct-18 16-Oct-180.020 JEPA 200.8F8103061µg/L0.002 8J15014Silver

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.006 8J15014Thallium

1.53 15-Oct-18 16-Oct-180.50 EPA 200.8F8103061µg/L0.16 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-EB-01 NEW-EB-Hg

Limit

Detection

8I00809-03

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 25-Sep-18 01-Oct-180.50 UEPA 1631EF8101841ng/L0.08 8J02006Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE-EB-01 PEASE-EB-TM

Limit

Detection

8I00809-05

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.009 8J15014Antimony

ND 15-Oct-18 16-Oct-180.30 UEPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.008 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.008 8J15014Cadmium

ND 15-Oct-18 16-Oct-180.10 UEPA 200.8F8103061µg/L0.02 8J15014Chromium

0.05 15-Oct-18 16-Oct-180.10 JEPA 200.8F8103061µg/L0.02 8J15014Copper

ND 15-Oct-18 16-Oct-1810 UEPA 200.8F8103061µg/L1 8J15014Iron

ND 15-Oct-18 16-Oct-180.040 UEPA 200.8F8103061µg/L0.005 8J15014Lead

ND 15-Oct-18 16-Oct-180.10 UEPA 200.8F8103061µg/L0.04 8J15014Nickel

ND 15-Oct-18 16-Oct-180.61 UEPA 200.8F8103061µg/L0.44 8J15014Selenium

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.002 8J15014Silver

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.006 8J15014Thallium

15.6 15-Oct-18 16-Oct-180.50 EPA 200.8F8103061µg/L0.16 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE-EB-01 PEASE-EB-Hg

Limit

Detection

8I00809-06

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.11 25-Sep-18 01-Oct-180.50 JEPA 1631EF8101841ng/L0.08 8J02006Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-COMP-01 NEW-01-TM

Limit

Detection

8I00809-09

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.118 15-Oct-18 16-Oct-180.020 EPA 200.8F8103061µg/L0.009 8J15014Antimony

1.28 15-Oct-18 16-Oct-180.30 EPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.005 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

0.014 15-Oct-18 16-Oct-180.020 JEPA 200.8F8103061µg/L0.008 8J15014Cadmium

0.39 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Chromium

2.16 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Copper

63 15-Oct-18 16-Oct-1810 EPA 200.8F8103061µg/L1 8J15014Iron

0.400 15-Oct-18 16-Oct-180.040 EPA 200.8F8103061µg/L0.005 8J15014Lead

2.22 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.04 8J15014Nickel

1.09 15-Oct-18 16-Oct-180.61 EPA 200.8F8103061µg/L0.44 8J15014Selenium

0.217 15-Oct-18 16-Oct-180.020 EPA 200.8F8103061µg/L0.002 8J15014Silver

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.006 8J15014Thallium

85.4 15-Oct-18 16-Oct-185.05 EPA 200.8F81030610µg/L1.62 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-COMP-01 NEW-02-TM

Limit

Detection

8I00809-10

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.116 15-Oct-18 16-Oct-180.020 EPA 200.8F8103061µg/L0.009 8J15014Antimony

1.30 15-Oct-18 16-Oct-180.30 EPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.006 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

0.014 15-Oct-18 16-Oct-180.020 JEPA 200.8F8103061µg/L0.008 8J15014Cadmium

0.41 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Chromium

2.13 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Copper

63 15-Oct-18 16-Oct-1810 EPA 200.8F8103061µg/L1 8J15014Iron

0.401 15-Oct-18 16-Oct-180.040 EPA 200.8F8103061µg/L0.005 8J15014Lead

2.21 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.04 8J15014Nickel

1.12 15-Oct-18 16-Oct-180.61 EPA 200.8F8103061µg/L0.44 8J15014Selenium

0.224 15-Oct-18 16-Oct-180.020 EPA 200.8F8103061µg/L0.002 8J15014Silver

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.006 8J15014Thallium

106 15-Oct-18 16-Oct-185.05 EPA 200.8F81030610µg/L1.62 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-COMP-01 NEW-01-Hg

Limit

Detection

8I00809-11

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.99 25-Sep-18 01-Oct-180.50 EPA 1631EF8101841ng/L0.08 8J02006Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW-COMP-01 NEW-02-Hg

Limit

Detection

8I00809-12

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.06 25-Sep-18 01-Oct-180.50 EPA 1631EF8101841ng/L0.08 8J02006Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE-COMP-01 PEASE-01-TM

Limit

Detection

8I00809-14

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.230 15-Oct-18 16-Oct-180.202 EPA 200.8F81030610µg/L0.091 8J15014Antimony

3.64 15-Oct-18 16-Oct-180.30 EPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.004 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

ND 15-Oct-18 16-Oct-180.202 UEPA 200.8F81030610µg/L0.081 8J15014Cadmium

0.73 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Chromium

10.8 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Copper

802 15-Oct-18 16-Oct-1810 EPA 200.8F8103061µg/L1 8J15014Iron

1.03 15-Oct-18 16-Oct-180.404 EPA 200.8F81030610µg/L0.050 8J15014Lead

8.31 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.04 8J15014Nickel

1.45 15-Oct-18 16-Oct-180.61 EPA 200.8F8103061µg/L0.44 8J15014Selenium

0.027 15-Oct-18 16-Oct-180.202 JEPA 200.8F81030610µg/L0.020 8J15014Silver

ND 15-Oct-18 16-Oct-180.202 UEPA 200.8F81030610µg/L0.061 8J15014Thallium

96.4 15-Oct-18 16-Oct-185.05 EPA 200.8F81030610µg/L1.62 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE-COMP-01 PEASE-02-TM

Limit

Detection

8I00809-15

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.541 15-Oct-18 16-Oct-180.202 EPA 200.8F81030610µg/L0.091 8J15014Antimony

3.66 15-Oct-18 16-Oct-180.30 EPA 200.8F8103061µg/L0.10 8J15014Arsenic

0.004 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

0.059 15-Oct-18 16-Oct-180.020 EPA 200.8F8103061µg/L0.008 8J15014Cadmium

0.75 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Chromium

10.7 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.02 8J15014Copper

814 15-Oct-18 16-Oct-1810 EPA 200.8F8103061µg/L1 8J15014Iron

1.06 15-Oct-18 16-Oct-180.404 EPA 200.8F81030610µg/L0.050 8J15014Lead

8.29 15-Oct-18 16-Oct-180.10 EPA 200.8F8103061µg/L0.04 8J15014Nickel

1.53 15-Oct-18 16-Oct-180.61 EPA 200.8F8103061µg/L0.44 8J15014Selenium

0.031 15-Oct-18 16-Oct-180.202 JEPA 200.8F81030610µg/L0.020 8J15014Silver

ND 15-Oct-18 16-Oct-180.202 UEPA 200.8F81030610µg/L0.061 8J15014Thallium

101 15-Oct-18 16-Oct-185.05 EPA 200.8F81030610µg/L1.62 8J15014Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE-COMP-01 PEASE-01-Hg

Limit

Detection

8I00809-16

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

3.17 25-Sep-18 01-Oct-180.50 EPA 1631EF8101841ng/L0.08 8J02006Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810184 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F810184-BLK1) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810184-BLK2) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810184-BLK3) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810184-BLK4) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.52 QB-06, Ung/L0.09

LCS (F810184-BS1) Prepared & Analyzed: 01-Oct-18

Mercury 16.46 0.50 14.688 80-120112ng/L0.08

LCS Dup (F810184-BSD1) Prepared & Analyzed: 01-Oct-18

Mercury 15.02 0.50 14.688 2480-120102 9.18ng/L0.08

Duplicate (F810184-DUP1) Prepared & Analyzed: 01-Oct-18Source: 8I00630-01

Mercury 1.67 0.50 1.19 24 AD, QR-0733.1ng/L0.08

Matrix Spike (F810184-MS1) Prepared & Analyzed: 01-Oct-18Source: 8I00809-12

Mercury 5.87 0.50 5.0702 1.06 AS71-12594.8ng/L0.08

Matrix Spike (F810184-MS2) Prepared & Analyzed: 01-Oct-18Source: 8I00809-16

Mercury 12.48 0.50 10.140 3.17 AS71-12591.8ng/L0.08

Matrix Spike Dup (F810184-MSD1) Prepared & Analyzed: 01-Oct-18Source: 8I00809-12

Mercury 6.11 0.50 5.0702 1.06 24 AS71-12599.6 4.10ng/L0.08

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810184 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F810184-MSD2) Prepared & Analyzed: 01-Oct-18Source: 8I00809-16

Mercury 12.28 0.50 10.140 3.17 24 AS71-12589.8 1.65ng/L0.08

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F810306-BLK1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Silver 0.002 0.020 Jµg/L0.002

Blank (F810306-BLK2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

LCS (F810306-BS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Arsenic 44.96 1.50 50.000 85-11589.9µg/L0.50

Silver 22.93 0.100 25.000 85-11591.7µg/L0.010

LCS Dup (F810306-BSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Arsenic 47.23 1.50 50.000 2085-11594.5 4.91µg/L0.50

Silver 23.98 0.100 25.000 2085-11595.9 4.45µg/L0.010

Matrix Spike (F810306-MS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Arsenic 47.33 3.04 50.000 ND 70-13094.7µg/L1.01

Silver 23.70 0.202 25.000 0.220 70-13093.9µg/L0.020

Matrix Spike (F810306-MS2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Arsenic 47.25 3.04 50.000 2.89 70-13088.7µg/L1.01

Silver 21.98 0.202 25.000 0.031 70-13087.8µg/L0.020

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F810306-MS4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Arsenic 383.3 3.03 410.00 ND AS70-13093.5µg/L1.01

Silver 19.90 0.202 20.500 0.220 AS70-13096.0µg/L0.020

Matrix Spike (F810306-MS5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Arsenic 383.6 3.03 410.00 2.89 AS70-13092.9µg/L1.01

Silver 19.03 0.202 20.500 0.031 AS70-13092.7µg/L0.020

Matrix Spike (F810306-MS8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Arsenic 51.11 7.59 50.000 3.16 70-13095.9µg/L2.53

Silver 21.26 0.506 25.000 ND 70-13085.0µg/L0.051

Matrix Spike (F810306-MSA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Arsenic 1004 7.57 1025.0 3.16 AS70-13097.6µg/L2.52

Matrix Spike Dup (F810306-MSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Arsenic 47.49 3.04 50.000 ND 2070-13095.0 0.341µg/L1.01

Silver 23.64 0.202 25.000 0.220 2070-13093.7 0.270µg/L0.020

Matrix Spike Dup (F810306-MSD2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Arsenic 49.48 3.04 50.000 2.89 2070-13093.2 4.60µg/L1.01

Silver 22.66 0.202 25.000 0.031 2070-13090.5 3.04µg/L0.020

Matrix Spike Dup (F810306-MSD4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Arsenic 378.3 3.03 410.00 ND 20 AS70-13092.3 1.32µg/L1.01

Silver 19.57 0.202 20.500 0.220 20 AS70-13094.4 1.68µg/L0.020

Matrix Spike Dup (F810306-MSD5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Arsenic 384.2 3.03 410.00 2.89 20 AS70-13093.0 0.157µg/L1.01

Silver 18.80 0.202 20.500 0.031 20 AS70-13091.6 1.22µg/L0.020

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F810306-MSD8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Arsenic 52.74 7.59 50.000 3.16 2070-13099.2 3.14µg/L2.53

Silver 21.90 0.506 25.000 ND 2070-13087.6 2.97µg/L0.051

Matrix Spike Dup (F810306-MSDA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Arsenic 1012 7.57 1025.0 3.16 20 AS70-13098.5 0.879µg/L2.52

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F810306-BLK2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron 3 10 Jµg/L1

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc ND 0.50 Uµg/L0.16

Selenium ND 0.60 Uµg/L0.44

Cadmium ND 0.020 Uµg/L0.008

Antimony ND 0.020 Uµg/L0.009

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

LCS (F810306-BS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium 38.06 0.301 40.010 85-11595.1µg/L0.020

Chromium 48.54 0.50 49.990 85-11597.1µg/L0.10

Iron 1125 50 1250.0 85-11590.0µg/L6

Nickel 48.32 0.50 50.010 85-11596.6µg/L0.20

Copper 48.41 0.50 50.000 85-11596.8µg/L0.10

Zinc 46.53 2.50 50.010 85-11593.1µg/L0.80

Selenium 48.47 3.01 49.990 85-11597.0µg/L2.20

Cadmium 38.25 0.100 40.010 85-11595.6µg/L0.040

Antimony 41.01 0.100 40.030 QB-0185-115102µg/L0.045

Thallium 36.59 0.100 39.990 85-11591.5µg/L0.030

Lead 47.08 0.200 50.010 85-11594.1µg/L0.025

LCS Dup (F810306-BSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium 40.12 0.301 40.010 2085-115100 5.28µg/L0.020

Chromium 51.15 0.50 49.990 2085-115102 5.24µg/L0.10

Iron 1134 50 1250.0 2085-11590.7 0.826µg/L6

Nickel 49.97 0.50 50.010 2085-11599.9 3.36µg/L0.20

Copper 50.53 0.50 50.000 2085-115101 4.29µg/L0.10

Zinc 48.05 2.50 50.010 2085-11596.1 3.20µg/L0.80

Selenium 49.59 3.01 49.990 2085-11599.2 2.29µg/L2.20

Cadmium 40.00 0.100 40.010 2085-115100 4.49µg/L0.040

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS Dup (F810306-BSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Antimony 41.99 0.100 40.030 20 QB-0185-115105 2.37µg/L0.045

Thallium 38.15 0.100 39.990 2085-11595.4 4.18µg/L0.030

Lead 48.70 0.200 50.010 2085-11597.4 3.39µg/L0.025

Matrix Spike (F810306-MS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 39.06 0.607 40.010 0.073 70-13097.4µg/L0.040

Chromium 50.57 1.01 49.990 0.38 70-130100µg/L0.20

Iron 1207 101 1250.0 115 70-13087.4µg/L11

Nickel 51.70 1.01 50.010 2.56 70-13098.2µg/L0.40

Copper 51.98 1.01 50.000 2.29 70-13099.4µg/L0.20

Zinc 149.7 5.06 50.010 106.2 70-13087.0µg/L1.62

Selenium 50.97 6.07 49.990 ND 70-130102µg/L4.45

Cadmium 39.89 0.202 40.010 ND 70-13099.7µg/L0.081

Antimony 40.29 0.202 40.030 0.296 QB-0170-13099.9µg/L0.091

Thallium 38.85 0.202 39.990 ND 70-13097.1µg/L0.061

Lead 49.12 0.405 50.010 0.390 70-13097.4µg/L0.051

Matrix Spike (F810306-MS2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 36.50 0.607 40.010 0.044 70-13091.1µg/L0.040

Chromium 47.37 1.01 49.990 0.69 70-13093.4µg/L0.20

Iron 1796 101 1250.0 764 70-13082.5µg/L11

Nickel 55.82 1.01 50.010 8.59 70-13094.4µg/L0.40

Copper 56.86 1.01 50.000 11.81 70-13090.1µg/L0.20

Selenium 49.15 6.07 49.990 ND 70-13098.3µg/L4.45

Cadmium 37.51 0.202 40.010 ND 70-13093.7µg/L0.081

Antimony 37.71 0.202 40.030 0.541 70-13092.8µg/L0.091

Thallium 37.46 0.202 39.990 ND 70-13093.7µg/L0.061

Lead 47.23 0.405 50.010 1.057 70-13092.3µg/L0.051

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F810306-MS4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 19.83 0.606 20.500 0.073 AS70-13096.4µg/L0.040

Chromium 400.2 1.01 410.00 0.38 AS70-13097.5µg/L0.20

Iron 1959 101 2050.0 115 AS70-13089.9µg/L11

Nickel 491.8 1.01 512.50 2.56 AS70-13095.5µg/L0.40

Copper 492.6 1.01 512.50 2.29 AS70-13095.7µg/L0.20

Zinc 1062 5.05 1025.0 106.2 AS70-13093.3µg/L1.62

Selenium 406.8 6.06 410.00 ND AS70-13099.2µg/L4.44

Cadmium 40.10 0.202 41.000 ND AS70-13097.8µg/L0.081

Antimony 19.19 0.202 20.500 0.296 AS70-13092.2µg/L0.091

Thallium 19.38 0.202 20.500 ND AS70-13094.6µg/L0.061

Lead 98.13 0.404 102.50 0.390 AS70-13095.4µg/L0.050

Matrix Spike (F810306-MS5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 19.30 0.606 20.500 0.044 AS70-13093.9µg/L0.040

Chromium 394.6 1.01 410.00 0.69 AS70-13096.1µg/L0.20

Iron 2571 101 2050.0 764 AS70-13088.2µg/L11

Nickel 480.8 1.01 512.50 8.59 AS70-13092.1µg/L0.40

Copper 484.2 1.01 512.50 11.81 AS70-13092.2µg/L0.20

Selenium 405.4 6.06 410.00 ND AS70-13098.9µg/L4.44

Cadmium 39.47 0.202 41.000 ND AS70-13096.3µg/L0.081

Antimony 19.49 0.202 20.500 0.541 AS70-13092.4µg/L0.091

Thallium 19.45 0.202 20.500 ND AS70-13094.9µg/L0.061

Lead 98.28 0.404 102.50 1.057 AS70-13094.9µg/L0.050

Matrix Spike (F810306-MS7) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15RE2

Zinc 134.0 5.06 50.010 95.49 70-13077.1µg/L1.62

Matrix Spike (F810306-MS8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 40.03 1.52 40.010 ND 70-130100µg/L0.101

Chromium 52.27 2.53 49.990 ND 70-130105µg/L0.51

Iron 1286 253 1250.0 128 70-13092.6µg/L28

Nickel 45.67 2.53 50.010 ND 70-13091.3µg/L1.01

Copper 44.37 2.53 50.000 0.57 70-13087.6µg/L0.51

Zinc 45.85 12.6 50.010 ND 70-13091.7µg/L4.05

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F810306-MS8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Cadmium 36.89 0.506 40.010 ND 70-13092.2µg/L0.202

Antimony 39.09 0.506 40.030 0.904 70-13095.4µg/L0.228

Matrix Spike (F810306-MS9) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15RE2

Zinc 932.2 5.05 1025.0 95.49 AS70-13081.6µg/L1.62

Matrix Spike (F810306-MSA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 45.15 1.51 51.250 ND AS70-13088.1µg/L0.101

Chromium 995.5 2.52 1025.0 ND AS70-13097.1µg/L0.50

Iron 4751 252 5125.0 128 AS70-13090.2µg/L28

Nickel 1131 2.52 1281.2 ND AS70-13088.3µg/L1.01

Copper 1113 2.52 1281.2 0.57 AS70-13086.8µg/L0.50

Cadmium 93.08 0.505 102.50 ND AS70-13090.8µg/L0.202

Antimony 46.56 0.505 51.250 0.904 AS70-13089.1µg/L0.227

Matrix Spike (F810306-MSB) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 36.21 0.506 39.990 ND 70-13090.5µg/L0.152

Lead 43.87 1.01 50.010 0.260 70-13087.2µg/L0.126

Matrix Spike (F810306-MSC) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 43.15 0.505 51.250 ND AS70-13084.2µg/L0.151

Lead 208.1 1.01 256.25 0.260 AS70-13081.1µg/L0.126

Matrix Spike (F810306-MSD) Prepared: 15-Oct-18 Analyzed: 20-Oct-18Source: 8I00810-04RE2

Selenium 111.7 30.4 49.990 ND QM-0770-130223µg/L22.3

Matrix Spike Dup (F810306-MSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 38.78 0.607 40.010 0.073 2070-13096.7 0.732µg/L0.040

Chromium 50.37 1.01 49.990 0.38 2070-130100 0.388µg/L0.20

Iron 1834 101 1250.0 115 20 QM-07, 

QR-08

70-130138 41.2µg/L11

Nickel 52.02 1.01 50.010 2.56 2070-13098.9 0.619µg/L0.40

Copper 52.06 1.01 50.000 2.29 2070-13099.5 0.143µg/L0.20

Zinc 150.0 5.06 50.010 106.2 2070-13087.8 0.261µg/L1.62

Selenium 50.38 6.07 49.990 ND 2070-130101 1.15µg/L4.45

Cadmium 40.45 0.202 40.010 ND 2070-130101 1.39µg/L0.081

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F810306-MSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Antimony 40.51 0.202 40.030 0.296 20 QB-0170-130100 0.533µg/L0.091

Thallium 38.92 0.202 39.990 ND 2070-13097.3 0.181µg/L0.061

Lead 48.70 0.405 50.010 0.390 2070-13096.6 0.843µg/L0.051

Matrix Spike Dup (F810306-MSD2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 37.05 0.607 40.010 0.044 2070-13092.5 1.50µg/L0.040

Chromium 49.46 1.01 49.990 0.69 2070-13097.6 4.32µg/L0.20

Iron 1845 101 1250.0 764 2070-13086.4 2.69µg/L11

Nickel 55.64 1.01 50.010 8.59 2070-13094.1 0.308µg/L0.40

Copper 58.75 1.01 50.000 11.81 2070-13093.9 3.27µg/L0.20

Selenium 53.20 6.07 49.990 ND 2070-130106 7.90µg/L4.45

Cadmium 39.34 0.202 40.010 ND 2070-13098.3 4.78µg/L0.081

Antimony 39.77 0.202 40.030 0.541 2070-13098.0 5.34µg/L0.091

Thallium 38.10 0.202 39.990 ND 2070-13095.3 1.70µg/L0.061

Lead 48.98 0.405 50.010 1.057 2070-13095.8 3.64µg/L0.051

Matrix Spike Dup (F810306-MSD4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 19.15 0.606 20.500 0.073 20 AS70-13093.1 3.45µg/L0.040

Chromium 389.6 1.01 410.00 0.38 20 AS70-13094.9 2.68µg/L0.20

Iron 1920 101 2050.0 115 20 AS70-13088.0 2.01µg/L11

Nickel 482.9 1.01 512.50 2.56 20 AS70-13093.7 1.84µg/L0.40

Copper 490.3 1.01 512.50 2.29 20 AS70-13095.2 0.467µg/L0.20

Zinc 1048 5.05 1025.0 106.2 20 AS70-13091.9 1.35µg/L1.62

Selenium 397.4 6.06 410.00 ND 20 AS70-13096.9 2.33µg/L4.44

Cadmium 39.55 0.202 41.000 ND 20 AS70-13096.5 1.37µg/L0.081

Antimony 19.17 0.202 20.500 0.296 20 AS70-13092.1 0.111µg/L0.091

Thallium 19.35 0.202 20.500 ND 20 AS70-13094.4 0.194µg/L0.061

Lead 96.94 0.404 102.50 0.390 20 AS70-13094.2 1.22µg/L0.050

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F810306-MSD5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 19.09 0.606 20.500 0.044 20 AS70-13092.9 1.10µg/L0.040

Chromium 391.8 1.01 410.00 0.69 20 AS70-13095.4 0.714µg/L0.20

Iron 2586 101 2050.0 764 20 AS70-13088.9 0.549µg/L11

Nickel 481.7 1.01 512.50 8.59 20 AS70-13092.3 0.189µg/L0.40

Copper 488.0 1.01 512.50 11.81 20 AS70-13092.9 0.779µg/L0.20

Selenium 411.3 6.06 410.00 ND 20 AS70-130100 1.45µg/L4.44

Cadmium 39.26 0.202 41.000 ND 20 AS70-13095.7 0.543µg/L0.081

Antimony 19.03 0.202 20.500 0.541 20 AS70-13090.2 2.42µg/L0.091

Thallium 19.26 0.202 20.500 ND 20 AS70-13094.0 0.955µg/L0.061

Lead 96.72 0.404 102.50 1.057 20 AS70-13093.3 1.60µg/L0.050

Matrix Spike Dup (F810306-MSD7) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15RE2

Zinc 125.8 5.06 50.010 95.49 20 QM-0770-13060.7 6.31µg/L1.62

Matrix Spike Dup (F810306-MSD8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 41.51 1.52 40.010 ND 2070-130104 3.63µg/L0.101

Chromium 53.92 2.53 49.990 ND 2070-130108 3.10µg/L0.51

Iron 1350 253 1250.0 128 2070-13097.7 4.87µg/L28

Nickel 47.07 2.53 50.010 ND 2070-13094.1 3.02µg/L1.01

Copper 45.15 2.53 50.000 0.57 2070-13089.1 1.73µg/L0.51

Zinc 47.77 12.6 50.010 ND 2070-13095.5 4.11µg/L4.05

Cadmium 38.08 0.506 40.010 ND 2070-13095.2 3.18µg/L0.202

Antimony 38.36 0.506 40.030 0.904 2070-13093.6 1.90µg/L0.228

Matrix Spike Dup (F810306-MSD9) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15RE2

Zinc 962.0 5.05 1025.0 95.49 20 AS70-13084.5 3.15µg/L1.62

Matrix Spike Dup (F810306-MSDA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 43.33 1.51 51.250 ND 20 AS70-13084.6 4.11µg/L0.101

Chromium 999.9 2.52 1025.0 ND 20 AS70-13097.6 0.446µg/L0.50

Iron 4846 252 5125.0 128 20 AS70-13092.0 1.98µg/L28

Nickel 1138 2.52 1281.2 ND 20 AS70-13088.8 0.606µg/L1.01

Copper 1121 2.52 1281.2 0.57 20 AS70-13087.5 0.714µg/L0.50

Cadmium 93.85 0.505 102.50 ND 20 AS70-13091.6 0.825µg/L0.202

Antimony 46.54 0.505 51.250 0.904 20 AS70-13089.0 0.0605µg/L0.227

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F810306-MSDB) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 37.10 0.506 39.990 ND 2070-13092.8 2.45µg/L0.152

Lead 45.16 1.01 50.010 0.260 2070-13089.8 2.90µg/L0.126

Matrix Spike Dup (F810306-MSDC) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 45.31 0.505 51.250 ND 20 AS70-13088.4 4.90µg/L0.151

Lead 219.3 1.01 256.25 0.260 20 AS70-13085.5 5.22µg/L0.126

Matrix Spike Dup (F810306-MSDD) Prepared: 15-Oct-18 Analyzed: 20-Oct-18Source: 8I00810-04RE2

Selenium 118.2 30.4 49.990 ND 20 QM-0770-130236 5.66µg/L22.3

Matrix Spike Dup (F810306-MSDE) Prepared: 15-Oct-18 Analyzed: 20-Oct-18Source: 8I00810-04RE2

Zinc 5119 25.2 5125.0 ND 20 AS70-13099.9 126µg/L8.08

Selenium 2271 30.3 2050.0 ND 20 AS70-130111 2.13µg/L22.2

Matrix Spike (F810306-MSE) Prepared: 15-Oct-18 Analyzed: 20-Oct-18Source: 8I00810-04RE2

Selenium 2223 30.3 2050.0 ND AS70-130108µg/L22.2

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

24-Oct-18 12:43Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

QR-08 The RPD value for the MS/MSD was outside of acceptance limits.  Batch QC acceptable based on matrix duplicate and/or LCS/LCSD 

RPD values within control limits.

QR-07 The RPD/RSD value for the matrix duplicate/triplicate was outside of acceptance limits.  Batch QC acceptable based on MS/MSD 

and/or LCS/LCSD RPD values within control limits.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QB-06 The blank was preserved to 5% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the preservation 

percentage multiplied by the MRL.

QB-01 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. However, the blank 

concentration(s) are less than 10% of the sample result.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-09-2104

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8I00809
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

Page 1 of 13

10/19/2018

Supplemental Report 1

The original report has been
revised/corrected.
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 09/28/18. They were assigned to Work Order 18-09-2104. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-09-2104 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

NEW-EB-01 NEW-EB-Cn 18-09-2104-1 09/16/18 07:00 1 Aqueous

PEASE-EB-01 PEASE-EB-Cn 18-09-2104-2 09/16/18 08:00 1 Aqueous

NEW-COMP-01 NEW-01-Cn 18-09-2104-3 09/17/18 07:30 1 Aqueous

NEW-COMP-01 NEW-02-Cn 18-09-2104-4 09/17/18 07:30 1 Aqueous

PEASE-COMP-01 PEASE-01-Cn 18-09-2104-5 09/17/18 08:45 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-09-2104

Project Name: 8I00809

PO Number:

Date/Time
Received:

09/28/18 11:00

Number of
Containers:

5

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

NEW-EB-01 NEW-EB-Cn 18-09-2104-1-A 09/16/18
07:00

Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

PEASE-EB-01 PEASE-EB-Cn 18-09-2104-2-A 09/16/18
08:00

Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

NEW-COMP-01 NEW-01-Cn 18-09-2104-3-A 09/17/18
07:30

Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

NEW-COMP-01 NEW-02-Cn 18-09-2104-4-A 09/17/18
07:30

Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

PEASE-COMP-01 PEASE-01-Cn 18-09-2104-5-A 09/17/18
08:45

Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total 0.012 0.020 0.0070 1.00 J

Method Blank 099-05-061-4297 N/A Aqueous UV 9 09/28/18 09/28/18
19:14

I0928CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 09/28/18

Work Order: 18-09-2104

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8I00809 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4297 LCS Aqueous UV 9 09/28/18 09/28/18 19:14 I0928CNL2

099-05-061-4297 LCSD Aqueous UV 9 09/28/18 09/28/18 19:14 I0928CNL2

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1885 94 0.2166 108 80-120 14 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 09/28/18

Work Order: 18-09-2104

Preparation: N/A

Method: SM 4500-CN E

Project: 8I00809 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-09-2104 Page 1 of 1
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Steven Clifton

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

05 December 2018

Page 1 of 37



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

River-01 Dissolved-1 8I00810-01 17-Sep-18 13:23 19-Sep-18 10:20Water

River-01 Dissolved-2 8I00810-02 17-Sep-18 13:23 19-Sep-18 10:20Water

River-01 TM-1 8I00810-03 17-Sep-18 13:38 19-Sep-18 10:20Water

River-01 TM-2 8I00810-04 17-Sep-18 13:38 19-Sep-18 10:20Water

River-01 TM-Blank 8I00810-05 17-Sep-18 13:38 19-Sep-18 10:20Water

River-01 Dissolved Hg-1 8I00810-06 17-Sep-18 13:33 19-Sep-18 10:20Water

River-01 Dissolved Hg-2 8I00810-07 17-Sep-18 13:33 19-Sep-18 10:20Water

River-01 Dissolved Hg-Blank 8I00810-08 17-Sep-18 13:33 19-Sep-18 10:20Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 19-Sep-18 10:20.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler 8.0

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 1638 (EFGS-054).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 Dissolved-1

Limit

Detection

8I00810-01

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.97 30-Oct-18 01-Nov-180.38 EPA 1640F8104625µg/L0.04 8K02008Arsenic

0.135 30-Oct-18 01-Nov-180.100 EPA 1640F8104625µg/L0.020 8K02008Cadmium

0.71 30-Oct-18 01-Nov-180.25 EPA 1640F8104625µg/L0.08 8K02008Copper

0.021 30-Oct-18 01-Nov-180.100 JEPA 1640F8104625µg/L0.020 8K02008Lead

0.48 30-Oct-18 01-Nov-180.25 EPA 1640F8104625µg/L0.08 8K02008Nickel

ND 30-Oct-18 01-Nov-181.50 UEPA 1640 Mod.F8104625µg/L0.16 8K02008Selenium

0.09 30-Oct-18 01-Nov-180.10 JEPA 1640F8104625µg/L0.01 8K02008Silver

0.57 12-Nov-18 15-Nov-180.50 EPA 1640F8111915µg/L0.14 8K26019Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 Dissolved-2

Limit

Detection

8I00810-02

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.99 30-Oct-18 01-Nov-180.38 EPA 1640F8104625µg/L0.04 8K02008Arsenic

1.64 30-Oct-18 01-Nov-180.100 EPA 1640F8104625µg/L0.020 8K02008Cadmium

1.27 30-Oct-18 01-Nov-180.25 EPA 1640F8104625µg/L0.08 8K02008Copper

0.080 30-Oct-18 01-Nov-180.100 JEPA 1640F8104625µg/L0.020 8K02008Lead

0.42 30-Oct-18 01-Nov-180.25 EPA 1640F8104625µg/L0.08 8K02008Nickel

0.17 30-Oct-18 01-Nov-181.50 JEPA 1640 Mod.F8104625µg/L0.16 8K02008Selenium

0.09 30-Oct-18 01-Nov-180.10 JEPA 1640F8104625µg/L0.01 8K02008Silver

0.91 12-Nov-18 15-Nov-181.00 JEPA 1640F8111915µg/L0.28 8K26019Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 TM-1

Limit

Detection

8I00810-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.356 15-Oct-18 16-Oct-180.505 R-05, JEPA 200.8F81030625µg/L0.227 8J15014Antimony

ND 15-Oct-18 16-Oct-180.606 U, R-05EPA 200.8F81030610µg/L0.040 8J15014Beryllium

0.38 15-Oct-18 16-Oct-181.01 R-05, JEPA 200.8F81030610µg/L0.20 8J15014Chromium

142 15-Oct-18 16-Oct-18101 R-05EPA 200.8F81030610µg/L11 8J15014Iron

ND 15-Oct-18 18-Oct-180.505 U, R-05EPA 200.8F81030625µg/L0.151 8J19007Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 TM-2

Limit

Detection

8I00810-04

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 15-Oct-18 18-Oct-180.505 U, R-05EPA 200.8F81030625µg/L0.227 8J19007Antimony

ND 15-Oct-18 16-Oct-181.51 U, R-05EPA 200.8F81030625µg/L0.101 8J15014Beryllium

ND 15-Oct-18 16-Oct-182.52 U, R-05EPA 200.8F81030625µg/L0.50 8J15014Chromium

128 15-Oct-18 16-Oct-18252 R-05, JEPA 200.8F81030625µg/L28 8J15014Iron

ND 15-Oct-18 18-Oct-180.505 U, R-05EPA 200.8F81030625µg/L0.151 8J19007Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 TM-Blank

Limit

Detection

8I00810-05

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.009 8J15014Antimony

0.007 15-Oct-18 16-Oct-180.061 JEPA 200.8F8103061µg/L0.004 8J15014Beryllium

ND 15-Oct-18 16-Oct-180.10 UEPA 200.8F8103061µg/L0.02 8J15014Chromium

2 15-Oct-18 16-Oct-1810 JEPA 200.8F8103061µg/L1 8J15014Iron

ND 15-Oct-18 16-Oct-180.020 UEPA 200.8F8103061µg/L0.006 8J15014Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 Dissolved Hg-1

Limit

Detection

8I00810-06

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.35 25-Sep-18 01-Oct-180.50 JEPA 1631EF8101851ng/L0.08 8J02006Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 Dissolved Hg-2

Limit

Detection

8I00810-07

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.38 25-Sep-18 01-Oct-180.50 JEPA 1631EF8101851ng/L0.08 8J02006Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

River-01 Dissolved Hg-Blank

Limit

Detection

8I00810-08

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 25-Sep-18 01-Oct-180.50 UEPA 1631EF8101851ng/L0.08 8J02006Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810185 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F810185-BLK1) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810185-BLK2) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810185-BLK3) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810185-BLK4) Prepared & Analyzed: 01-Oct-18

Mercury ND 0.52 U, QB-06ng/L0.09

LCS (F810185-BS1) Prepared & Analyzed: 01-Oct-18

Mercury 15.70 0.50 14.688 80-120107ng/L0.08

LCS Dup (F810185-BSD1) Prepared & Analyzed: 01-Oct-18

Mercury 16.29 0.50 14.688 2480-120111 3.72ng/L0.08

Duplicate (F810185-DUP1) Prepared & Analyzed: 01-Oct-18Source: 8I00842-01

Mercury 29.34 0.50 30.35 24 AD3.39ng/L0.08

Matrix Spike (F810185-MS1) Prepared & Analyzed: 01-Oct-18Source: 8I00810-07

Mercury 4.47 0.50 2.5351 0.38 AS, QM-0771-125162ng/L0.08

Matrix Spike (F810185-MS2) Prepared & Analyzed: 01-Oct-18Source: 8I00842-01

Mercury 132.0 5.00 101.40 30.35 AS71-125100ng/L0.83

Matrix Spike (F810185-MS3) Prepared & Analyzed: 01-Oct-18Source: 8I00810-07

Mercury 3.44 0.50 2.5351 0.38 AS71-125121ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810185 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F810185-MSD1) Prepared & Analyzed: 01-Oct-18Source: 8I00810-07

Mercury 3.49 0.50 2.5351 0.38 24 AS, QR-0871-125123 24.6ng/L0.08

Matrix Spike Dup (F810185-MSD2) Prepared & Analyzed: 01-Oct-18Source: 8I00842-01

Mercury 136.2 5.00 101.40 30.35 24 AS71-125104 3.08ng/L0.83

Matrix Spike Dup (F810185-MSD3) Prepared & Analyzed: 01-Oct-18Source: 8I00810-07

Mercury 3.68 0.50 2.5351 0.38 24 AS, QM-0771-125130 6.96ng/L0.08

Batch F810462 - EFGS SOP2820 Reductive Precipitation

Blank (F810462-BLK1) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Nickel 0.09 0.10 Jµg/L0.03

Copper 0.07 0.10 Jµg/L0.03

Arsenic ND 0.15 Uµg/L0.02

Selenium ND 0.60 Uµg/L0.06

Cadmium ND 0.040 Uµg/L0.008

Lead 0.010 0.040 Jµg/L0.008

Blank (F810462-BLK2) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Nickel 0.07 0.10 Jµg/L0.03

Copper 0.09 0.10 Jµg/L0.03

Arsenic ND 0.15 Uµg/L0.02

Selenium 0.10 0.60 Jµg/L0.06

Cadmium 0.013 0.040 Jµg/L0.008

Lead ND 0.040 Uµg/L0.008

Blank (F810462-BLK3) Prepared: 30-Oct-18 Analyzed: 02-Nov-18

Silver 0.08 0.10 J, QM-12µg/L0.01

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810462 - EFGS SOP2820 Reductive Precipitation

Blank (F810462-BLK4) Prepared: 30-Oct-18 Analyzed: 02-Nov-18

Silver 0.08 0.10 J, QM-12µg/L0.01

LCS (F810462-BS1) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Silver 6.15 0.50 6.2500 30-15198.4µg/L0.05

Cadmium 9.081 0.500 10.002 73-10590.8µg/L0.101

Lead 12.00 0.500 12.502 62-12996.0µg/L0.100

LCS (F810462-BS2) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Nickel 8.67 0.10 12.502 26-14769.3µg/L0.03

Copper 12.86 0.10 12.500 77-109103µg/L0.03

Arsenic 10.16 0.15 12.500 58-11081.3µg/L0.02

Selenium 11.22 0.60 12.498 55-12089.8µg/L0.06

LCS Dup (F810462-BSD1) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Silver 6.25 0.50 6.2500 2030-151100 1.62µg/L0.05

Cadmium 9.031 0.500 10.002 2073-10590.3 0.556µg/L0.101

Lead 12.16 0.500 12.502 2062-12997.2 1.26µg/L0.100

LCS Dup (F810462-BSD2) Prepared: 30-Oct-18 Analyzed: 01-Nov-18

Nickel 8.97 0.10 12.502 2026-14771.7 3.39µg/L0.03

Copper 12.78 0.10 12.500 2077-109102 0.648µg/L0.03

Arsenic 10.42 0.15 12.500 2058-11083.4 2.54µg/L0.02

Selenium 11.60 0.60 12.498 2555-12092.8 3.28µg/L0.06

Matrix Spike (F810462-MS1) Prepared: 30-Oct-18 Analyzed: 01-Nov-18Source: 8I00810-02

Silver 6.06 0.50 6.2500 0.09 30-15195.5µg/L0.05

Cadmium 9.365 0.500 10.002 1.644 73-10577.2µg/L0.101

Lead 12.31 0.500 12.502 ND 62-12998.5µg/L0.100

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810462 - EFGS SOP2820 Reductive Precipitation

Matrix Spike (F810462-MS2) Prepared: 30-Oct-18 Analyzed: 01-Nov-18Source: 8I00810-02

Nickel 10.78 0.10 12.502 0.42 71-13082.9µg/L0.03

Copper 12.59 0.10 12.500 1.27 77-10990.6µg/L0.03

Arsenic 12.74 0.15 12.500 0.99 58-11094.0µg/L0.02

Selenium 11.94 0.60 12.498 0.17 25-13594.1µg/L0.06

Matrix Spike Dup (F810462-MSD1) Prepared: 30-Oct-18 Analyzed: 01-Nov-18Source: 8I00810-02

Silver 5.69 0.50 6.2500 0.09 2030-15189.7 6.21µg/L0.05

Cadmium 9.351 0.500 10.002 1.644 2073-10577.0 0.159µg/L0.101

Lead 12.33 0.500 12.502 ND 2062-12998.7 0.179µg/L0.100

Matrix Spike Dup (F810462-MSD2) Prepared: 30-Oct-18 Analyzed: 01-Nov-18Source: 8I00810-02

Nickel 11.29 0.10 12.502 0.42 2071-13087.0 4.63µg/L0.03

Copper 13.02 0.10 12.500 1.27 2077-10994.0 3.32µg/L0.03

Arsenic 13.03 0.15 12.500 0.99 2058-11096.3 2.25µg/L0.02

Selenium 11.09 0.60 12.498 0.17 2525-13587.3 7.38µg/L0.06

Batch F811191 - EFGS SOP2820 Reductive Precipitation

Blank (F811191-BLK1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 0.19 0.50 Jµg/L0.14

LCS (F811191-BS1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 10.78 2.50 12.502 75-9586.2µg/L0.69

LCS (F811191-BS3) Prepared: 12-Nov-18 Analyzed: 03-Dec-18

Zinc 11.51 0.50 12.502 75-9592.1µg/L0.14

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811191 - EFGS SOP2820 Reductive Precipitation

LCS Dup (F811191-BSD1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 10.29 2.50 12.502 2075-9582.3 4.65µg/L0.69

LCS Dup (F811191-BSD3) Prepared: 12-Nov-18 Analyzed: 03-Dec-18

Zinc 11.02 0.50 12.502 2075-9588.1 4.37µg/L0.14

Matrix Spike (F811191-MS1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18Source: 8I00810-02RE1

Zinc 23.15 5.00 25.005 ND 75-9592.6µg/L1.39

Matrix Spike (F811191-MS3) Prepared: 12-Nov-18 Analyzed: 03-Dec-18Source: 8I00810-02RE1

Zinc 23.51 1.00 25.005 0.91 75-9590.4µg/L0.28

Matrix Spike Dup (F811191-MSD1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18Source: 8I00810-02RE1

Zinc 18.00 5.00 25.005 ND 20 QM-05, 

QR-08

75-9572.0 25.0µg/L1.39

Matrix Spike Dup (F811191-MSD3) Prepared: 12-Nov-18 Analyzed: 03-Dec-18Source: 8I00810-02RE1

Zinc 18.40 1.00 25.005 0.91 20 QM-05, 

QR-08

75-9569.9 24.4µg/L0.28

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F810306-BLK2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron 3 10 Jµg/L1

Antimony ND 0.020 Uµg/L0.009

Thallium ND 0.020 Uµg/L0.006

LCS (F810306-BS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium 38.06 0.301 40.010 85-11595.1µg/L0.020

Chromium 48.54 0.50 49.990 85-11597.1µg/L0.10

Iron 1125 50 1250.0 85-11590.0µg/L6

Antimony 41.01 0.100 40.030 QB-0185-115102µg/L0.045

Thallium 36.59 0.100 39.990 85-11591.5µg/L0.030

LCS Dup (F810306-BSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18

Beryllium 40.12 0.301 40.010 2085-115100 5.28µg/L0.020

Chromium 51.15 0.50 49.990 2085-115102 5.24µg/L0.10

Iron 1134 50 1250.0 2085-11590.7 0.826µg/L6

Antimony 41.99 0.100 40.030 20 QB-0185-115105 2.37µg/L0.045

Thallium 38.15 0.100 39.990 2085-11595.4 4.18µg/L0.030

Matrix Spike (F810306-MS1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 39.06 0.607 40.010 0.073 70-13097.4µg/L0.040

Chromium 50.57 1.01 49.990 0.38 70-130100µg/L0.20

Iron 1207 101 1250.0 115 70-13087.4µg/L11

Antimony 40.29 0.202 40.030 0.296 QB-0170-13099.9µg/L0.091

Thallium 38.85 0.202 39.990 ND 70-13097.1µg/L0.061

Matrix Spike (F810306-MS2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 36.50 0.607 40.010 0.044 70-13091.1µg/L0.040

Chromium 47.37 1.01 49.990 0.69 70-13093.4µg/L0.20

Iron 1796 101 1250.0 764 70-13082.5µg/L11

Antimony 37.71 0.202 40.030 0.541 70-13092.8µg/L0.091

Thallium 37.46 0.202 39.990 ND 70-13093.7µg/L0.061

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F810306-MS4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 19.83 0.606 20.500 0.073 AS70-13096.4µg/L0.040

Chromium 400.2 1.01 410.00 0.38 AS70-13097.5µg/L0.20

Iron 1959 101 2050.0 115 AS70-13089.9µg/L11

Antimony 19.19 0.202 20.500 0.296 AS70-13092.2µg/L0.091

Thallium 19.38 0.202 20.500 ND AS70-13094.6µg/L0.061

Matrix Spike (F810306-MS5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 19.30 0.606 20.500 0.044 AS70-13093.9µg/L0.040

Chromium 394.6 1.01 410.00 0.69 AS70-13096.1µg/L0.20

Iron 2571 101 2050.0 764 AS70-13088.2µg/L11

Antimony 19.49 0.202 20.500 0.541 AS70-13092.4µg/L0.091

Thallium 19.45 0.202 20.500 ND AS70-13094.9µg/L0.061

Matrix Spike (F810306-MS8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 40.03 1.52 40.010 ND 70-130100µg/L0.101

Chromium 52.27 2.53 49.990 ND 70-130105µg/L0.51

Iron 1286 253 1250.0 128 70-13092.6µg/L28

Antimony 39.09 0.506 40.030 0.904 70-13095.4µg/L0.228

Matrix Spike (F810306-MSA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 45.15 1.51 51.250 ND AS70-13088.1µg/L0.101

Chromium 995.5 2.52 1025.0 ND AS70-13097.1µg/L0.50

Iron 4751 252 5125.0 128 AS70-13090.2µg/L28

Antimony 46.56 0.505 51.250 0.904 AS70-13089.1µg/L0.227

Matrix Spike (F810306-MSB) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 36.21 0.506 39.990 ND 70-13090.5µg/L0.152

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F810306-MSC) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 43.15 0.505 51.250 ND AS70-13084.2µg/L0.151

Matrix Spike Dup (F810306-MSD1) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 38.78 0.607 40.010 0.073 2070-13096.7 0.732µg/L0.040

Chromium 50.37 1.01 49.990 0.38 2070-130100 0.388µg/L0.20

Iron 1834 101 1250.0 115 20 QM-07, 

QR-08

70-130138 41.2µg/L11

Antimony 40.51 0.202 40.030 0.296 20 QB-0170-130100 0.533µg/L0.091

Thallium 38.92 0.202 39.990 ND 2070-13097.3 0.181µg/L0.061

Matrix Spike Dup (F810306-MSD2) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 37.05 0.607 40.010 0.044 2070-13092.5 1.50µg/L0.040

Chromium 49.46 1.01 49.990 0.69 2070-13097.6 4.32µg/L0.20

Iron 1845 101 1250.0 764 2070-13086.4 2.69µg/L11

Antimony 39.77 0.202 40.030 0.541 2070-13098.0 5.34µg/L0.091

Thallium 38.10 0.202 39.990 ND 2070-13095.3 1.70µg/L0.061

Matrix Spike Dup (F810306-MSD4) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-10

Beryllium 19.15 0.606 20.500 0.073 20 AS70-13093.1 3.45µg/L0.040

Chromium 389.6 1.01 410.00 0.38 20 AS70-13094.9 2.68µg/L0.20

Iron 1920 101 2050.0 115 20 AS70-13088.0 2.01µg/L11

Antimony 19.17 0.202 20.500 0.296 20 AS70-13092.1 0.111µg/L0.091

Thallium 19.35 0.202 20.500 ND 20 AS70-13094.4 0.194µg/L0.061

Matrix Spike Dup (F810306-MSD5) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00809-15

Beryllium 19.09 0.606 20.500 0.044 20 AS70-13092.9 1.10µg/L0.040

Chromium 391.8 1.01 410.00 0.69 20 AS70-13095.4 0.714µg/L0.20

Iron 2586 101 2050.0 764 20 AS70-13088.9 0.549µg/L11

Antimony 19.03 0.202 20.500 0.541 20 AS70-13090.2 2.42µg/L0.091

Thallium 19.26 0.202 20.500 ND 20 AS70-13094.0 0.955µg/L0.061

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810306 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F810306-MSD8) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 41.51 1.52 40.010 ND 2070-130104 3.63µg/L0.101

Chromium 53.92 2.53 49.990 ND 2070-130108 3.10µg/L0.51

Iron 1350 253 1250.0 128 2070-13097.7 4.87µg/L28

Antimony 38.36 0.506 40.030 0.904 2070-13093.6 1.90µg/L0.228

Matrix Spike Dup (F810306-MSDA) Prepared: 15-Oct-18 Analyzed: 16-Oct-18Source: 8I00810-04RE1

Beryllium 43.33 1.51 51.250 ND 20 AS70-13084.6 4.11µg/L0.101

Chromium 999.9 2.52 1025.0 ND 20 AS70-13097.6 0.446µg/L0.50

Iron 4846 252 5125.0 128 20 AS70-13092.0 1.98µg/L28

Antimony 46.54 0.505 51.250 0.904 20 AS70-13089.0 0.0605µg/L0.227

Matrix Spike Dup (F810306-MSDB) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 37.10 0.506 39.990 ND 2070-13092.8 2.45µg/L0.152

Matrix Spike Dup (F810306-MSDC) Prepared: 15-Oct-18 Analyzed: 18-Oct-18Source: 8I00810-04RE1

Thallium 45.31 0.505 51.250 ND 20 AS70-13088.4 4.90µg/L0.151

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Steven Clifton

Trace Metals In Wastewater

05-Dec-18 12:27Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

R-05 The sample was diluted due to the presence of high levels of non-target analytes or particulates resulting in elevated reporting limits.

QR-08 The RPD value for the MS/MSD was outside of acceptance limits.  Batch QC acceptable based on matrix duplicate and/or LCS/LCSD 

RPD values within control limits.

QM-12 Continuing calibration verification (CCV) and/or blank spike/blank spike duplicate (BS/BSD) recoveries above upper control limits.  

All reported sample concentrations were below the reporting limit.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

QB-06 The blank was preserved to 5% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the preservation 

percentage multiplied by the MRL.

QB-01 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. However, the blank 

concentration(s) are less than 10% of the sample result.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 25 of 37



WORK ORDER NUMBER: 18-09-2146

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8I00810
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

Page 1 of 12

10/19/2018

Supplemental Report 1

The original report has been
revised/corrected.
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 09/28/18. They were assigned to Work Order 18-09-2146. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-09-2146 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

River-01 Total Cn-1 18-09-2146-1 09/17/18 13:40 1 Aqueous

River-01 Total Cn-2 18-09-2146-2 09/17/18 13:40 1 Aqueous

River-01 Total Cn-Blank 18-09-2146-3 09/17/18 13:40 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-09-2146

Project Name: 8I00810

PO Number:

Date/Time
Received:

09/28/18 11:00

Number of
Containers:

3

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

River-01 Total Cn-1 18-09-2146-1-A 09/17/18
13:40

Aqueous UV 9 10/01/18 10/01/18
18:08

I1001CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

River-01 Total Cn-2 18-09-2146-2-A 09/17/18
13:40

Aqueous UV 9 10/01/18 10/01/18
18:08

I1001CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

River-01 Total Cn-Blank 18-09-2146-3-A 09/17/18
13:40

Aqueous UV 9 10/01/18 10/01/18
18:08

I1001CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

Method Blank 099-05-061-4300 N/A Aqueous UV 9 10/01/18 10/01/18
18:08

I1001CNL2

Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qualifiers

Cyanide, Total ND 0.020 0.0070 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 09/28/18

Work Order: 18-09-2146

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8I00810 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4300 LCS Aqueous UV 9 10/01/18 10/01/18 18:08 I1001CNL2

099-05-061-4300 LCSD Aqueous UV 9 10/01/18 10/01/18 18:08 I1001CNL2

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1710 85 0.1727 86 80-120 1 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 09/28/18

Work Order: 18-09-2146

Preparation: N/A

Method: SM 4500-CN E

Project: 8I00810 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-09-2146 Page 1 of 1
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APPENDIX B 
 

Laboratory Reports of Sample Results and Chain of Custody 
 

Round 2 – October 17-18, 2018 
 
  























































































































































11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

02 January 2019
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

NEW_02 NEW_01_TM 8J01082-01 18-Oct-18 00:00 29-Oct-18 10:10Water

NEW_02 NEW_02_TM 8J01082-02 18-Oct-18 00:00 29-Oct-18 10:10Water

NEW_02 NEW_EB_TM 8J01082-03 17-Oct-18 06:50 29-Oct-18 10:10Water

NEW_02 NEW_01_THg 8J01082-06 18-Oct-18 00:00 29-Oct-18 10:10Water

NEW_02 NEW_02_THg 8J01082-07 18-Oct-18 00:00 29-Oct-18 10:10Water

NEW_02 NEW_EB_THg 8J01082-08 17-Oct-18 06:55 29-Oct-18 10:10Water

PEASE_02 PEASE_01_TM 8J01082-10 18-Oct-18 00:00 29-Oct-18 10:10Water

PEASE_02 PEASE_02_TM 8J01082-11 18-Oct-18 00:00 29-Oct-18 10:10Water

PEASE_02  PEASE_EB_TM 8J01082-12 17-Oct-18 07:40 29-Oct-18 10:10Water

PEASE_02 PEASE_01_THg 8J01082-15 18-Oct-18 00:00 29-Oct-18 10:10Water

PEASE_02 PEASE_02_THg 8J01082-16 18-Oct-18 00:00 29-Oct-18 10:10Water

PEASE_02 PEASE_EB_THg 8J01082-17 17-Oct-18 07:45 29-Oct-18 10:10Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 29-Oct-18 10:10.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler 16.2

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_01_TM

Limit

Detection

8J01082-01

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.160 12-Nov-18 16-Nov-180.020 EPA 200.8F8113251µg/L0.009 8K16011Antimony

0.87 12-Nov-18 14-Nov-180.30 EPA 200.8F8112711µg/L0.10 8K15007Arsenic

0.007 12-Nov-18 20-Nov-180.061 JEPA 200.8F8113251µg/L0.004 8K26022Beryllium

0.015 12-Nov-18 14-Nov-180.020 JEPA 200.8F8112711µg/L0.008 8K15007Cadmium

0.42 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Chromium

2.40 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Copper

57 12-Nov-18 20-Nov-1810 EPA 200.8F8113251µg/L1 8K26022Iron

2.00 12-Nov-18 14-Nov-180.040 EPA 200.8F8112711µg/L0.005 8K15007Lead

2.31 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.04 8K15007Nickel

1.11 12-Nov-18 20-Nov-180.61 EPA 200.8F8113251µg/L0.44 8K26022Selenium

0.267 12-Nov-18 14-Nov-180.020 EPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K15007Thallium

93.2 12-Nov-18 14-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_02_TM

Limit

Detection

8J01082-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.169 12-Nov-18 16-Nov-180.020 EPA 200.8F8113251µg/L0.009 8K16011Antimony

0.85 12-Nov-18 21-Nov-180.30 EPA 200.8F8112711µg/L0.10 8K26023Arsenic

0.005 12-Nov-18 21-Nov-180.061 JEPA 200.8F8113251µg/L0.004 8K26022Beryllium

0.016 12-Nov-18 14-Nov-180.020 JEPA 200.8F8112711µg/L0.008 8K15007Cadmium

0.29 12-Nov-18 21-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K26023Chromium

2.30 12-Nov-18 21-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K26023Copper

57 12-Nov-18 21-Nov-1810 EPA 200.8F8113251µg/L1 8K26022Iron

1.96 12-Nov-18 14-Nov-180.040 EPA 200.8F8112711µg/L0.005 8K15007Lead

2.12 12-Nov-18 21-Nov-180.10 EPA 200.8F8112711µg/L0.04 8K26023Nickel

1.31 12-Nov-18 21-Nov-180.61 EPA 200.8F8113251µg/L0.44 8K26022Selenium

0.263 12-Nov-18 14-Nov-180.020 EPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K15007Thallium

91.2 12-Nov-18 21-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K26023Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_EB_TM

Limit

Detection

8J01082-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8113251µg/L0.009 8K16011Antimony

ND 12-Nov-18 15-Nov-180.30 UEPA 200.8F8112711µg/L0.10 8K16013Arsenic

ND 12-Nov-18 15-Nov-180.061 UEPA 200.8F8113251µg/L0.004 8K16011Beryllium

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8112711µg/L0.008 8K16013Cadmium

ND 12-Nov-18 15-Nov-180.10 UEPA 200.8F8112711µg/L0.02 8K16013Chromium

0.03 12-Nov-18 15-Nov-180.10 JEPA 200.8F8112711µg/L0.02 8K16013Copper

ND 12-Nov-18 15-Nov-1810 UEPA 200.8F8113251µg/L1 8K16011Iron

ND 12-Nov-18 15-Nov-180.040 UEPA 200.8F8112711µg/L0.005 8K16013Lead

ND 12-Nov-18 15-Nov-180.10 UEPA 200.8F8112711µg/L0.04 8K16013Nickel

ND 12-Nov-18 15-Nov-180.61 UEPA 200.8F8113251µg/L0.44 8K16011Selenium

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K16013Thallium

9.86 12-Nov-18 15-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K16013Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_01_THg

Limit

Detection

8J01082-06

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.45 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_02_THg

Limit

Detection

8J01082-07

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.75 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 13 of 52



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

NEW_02 NEW_EB_THg

Limit

Detection

8J01082-08

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 29-Oct-18 31-Oct-180.50 UEPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02 PEASE_01_TM

Limit

Detection

8J01082-10

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.315 12-Nov-18 20-Nov-180.020 EPA 200.8F8113251µg/L0.009 8K26022Antimony

4.57 12-Nov-18 14-Nov-180.30 EPA 200.8F8112711µg/L0.10 8K15007Arsenic

ND 12-Nov-18 20-Nov-180.061 UEPA 200.8F8113251µg/L0.004 8K26022Beryllium

0.095 12-Nov-18 14-Nov-180.020 EPA 200.8F8112711µg/L0.008 8K15007Cadmium

0.48 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Chromium

19.8 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Copper

254 12-Nov-18 20-Nov-1810 EPA 200.8F8113251µg/L1 8K26022Iron

0.224 12-Nov-18 14-Nov-180.040 EPA 200.8F8112711µg/L0.005 8K15007Lead

4.61 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.04 8K15007Nickel

1.35 12-Nov-18 20-Nov-180.61 EPA 200.8F8113251µg/L0.44 8K26022Selenium

0.016 12-Nov-18 14-Nov-180.020 JEPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K15007Thallium

84.9 12-Nov-18 14-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02 PEASE_02_TM

Limit

Detection

8J01082-11

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.193 12-Nov-18 21-Nov-180.020 EPA 200.8F8113251µg/L0.009 8K26022Antimony

4.52 12-Nov-18 14-Nov-180.30 EPA 200.8F8112711µg/L0.10 8K15007Arsenic

ND 12-Nov-18 21-Nov-180.061 UEPA 200.8F8113251µg/L0.004 8K26022Beryllium

0.098 12-Nov-18 14-Nov-180.020 EPA 200.8F8112711µg/L0.008 8K15007Cadmium

0.50 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Chromium

19.1 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.02 8K15007Copper

234 12-Nov-18 21-Nov-1810 EPA 200.8F8113251µg/L1 8K26022Iron

0.322 12-Nov-18 14-Nov-180.040 EPA 200.8F8112711µg/L0.005 8K15007Lead

4.56 12-Nov-18 14-Nov-180.10 EPA 200.8F8112711µg/L0.04 8K15007Nickel

1.45 12-Nov-18 21-Nov-180.61 EPA 200.8F8113251µg/L0.44 8K26022Selenium

0.013 12-Nov-18 14-Nov-180.020 JEPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K15007Thallium

84.6 12-Nov-18 14-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02  PEASE_EB_TM

Limit

Detection

8J01082-12

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8113251µg/L0.009 8K16011Antimony

0.14 12-Nov-18 15-Nov-180.30 JEPA 200.8F8112711µg/L0.10 8K16013Arsenic

ND 12-Nov-18 15-Nov-180.061 UEPA 200.8F8113251µg/L0.004 8K16011Beryllium

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.008 8K15007Cadmium

0.05 12-Nov-18 15-Nov-180.10 JEPA 200.8F8112711µg/L0.02 8K16013Chromium

0.07 12-Nov-18 15-Nov-180.10 JEPA 200.8F8112711µg/L0.02 8K16013Copper

3 12-Nov-18 15-Nov-1810 JEPA 200.8F8113251µg/L1 8K16011Iron

0.010 12-Nov-18 15-Nov-180.040 JEPA 200.8F8112711µg/L0.005 8K16013Lead

0.20 12-Nov-18 15-Nov-180.10 EPA 200.8F8112711µg/L0.04 8K16013Nickel

1.71 12-Nov-18 15-Nov-180.61 EPA 200.8F8113251µg/L0.44 8K16011Selenium

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.002 8K15007Silver

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K16013Thallium

9.25 12-Nov-18 15-Nov-180.50 EPA 200.8F8112711µg/L0.16 8K16013Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02 PEASE_01_THg

Limit

Detection

8J01082-15

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

2.16 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02 PEASE_02_THg

Limit

Detection

8J01082-16

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

2.14 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

PEASE_02 PEASE_EB_THg

Limit

Detection

8J01082-17

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 29-Oct-18 31-Oct-180.50 UEPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810476 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F810476-BLK1) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK2) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK3) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK4) Prepared & Analyzed: 31-Oct-18

Mercury ND 9.90 QB-08, Ung/L1.65

LCS (F810476-BS1) Prepared & Analyzed: 31-Oct-18

Mercury 14.30 0.50 14.688 80-12097.4ng/L0.08

LCS Dup (F810476-BSD1) Prepared & Analyzed: 31-Oct-18

Mercury 14.37 0.50 14.688 2480-12097.8 0.481ng/L0.08

Duplicate (F810476-DUP1) Prepared & Analyzed: 31-Oct-18Source: 8J00788-06

Mercury 7.83 0.50 7.96 24 AD1.66ng/L0.08

Matrix Spike (F810476-MS1) Prepared & Analyzed: 31-Oct-18Source: 8J01082-06

Mercury 5.83 0.50 5.0702 1.45 AS71-12586.5ng/L0.08

Matrix Spike (F810476-MS2) Prepared & Analyzed: 31-Oct-18Source: 8J01082-15

Mercury 11.16 0.50 10.140 2.16 AS71-12588.7ng/L0.08

Matrix Spike (F810476-MS3) Prepared & Analyzed: 31-Oct-18Source: 8J01083-11

Mercury 5.99 0.50 5.0702 1.38 AS71-12590.9ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810476 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F810476-MSD1) Prepared & Analyzed: 31-Oct-18Source: 8J01082-06

Mercury 5.72 0.50 5.0702 1.45 24 AS71-12584.3 1.90ng/L0.08

Matrix Spike Dup (F810476-MSD2) Prepared & Analyzed: 31-Oct-18Source: 8J01082-15

Mercury 11.42 0.50 10.140 2.16 24 AS71-12591.3 2.33ng/L0.08

Matrix Spike Dup (F810476-MSD3) Prepared & Analyzed: 31-Oct-18Source: 8J01083-11

Mercury 5.71 0.50 5.0702 1.38 24 AS71-12585.3 4.83ng/L0.08

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811271-BLK1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 0.002 0.020 Jµg/L0.002

Blank (F811271-BLK2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver ND 0.020 Uµg/L0.002

Blank (F811271-BLK3) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

Blank (F811271-BLK4) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

LCS (F811271-BS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 25.00 0.100 25.000 85-115100µg/L0.010

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS (F811271-BS2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic 43.99 1.50 50.000 85-11588.0µg/L0.50

Silver 22.77 0.100 25.000 85-11591.1µg/L0.010

LCS (F811271-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Arsenic 46.85 1.50 50.000 85-11593.7µg/L0.50

LCS Dup (F811271-BSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 24.71 0.100 25.000 2085-11598.8 1.18µg/L0.010

LCS Dup (F811271-BSD2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic 42.68 1.50 50.000 2085-11585.4 3.03µg/L0.50

Silver 21.80 0.100 25.000 2085-11587.2 4.33µg/L0.010

LCS Dup (F811271-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Arsenic 47.99 1.50 50.000 2085-11596.0 2.40µg/L0.50

Matrix Spike (F811271-MS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 25.05 0.202 25.000 0.267 70-13099.1µg/L0.020

Matrix Spike (F811271-MS2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 23.85 0.202 25.000 ND 70-13095.4µg/L0.020

Matrix Spike (F811271-MS3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 58.20 3.04 50.000 3.36 70-130110µg/L1.01

Silver 21.78 0.202 25.000 ND 70-13087.1µg/L0.020

Matrix Spike (F811271-MS4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 59.38 3.04 50.000 3.47 70-130112µg/L1.01

Silver 21.63 0.202 25.000 ND 70-13086.5µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 16.82 0.202 20.500 0.267 AS70-13080.7µg/L0.020

Matrix Spike (F811271-MS6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 14.78 0.202 20.500 ND AS70-13072.1µg/L0.020

Matrix Spike (F811271-MS7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 371.4 3.03 410.00 3.36 AS70-13089.8µg/L1.01

Silver 15.09 0.202 20.500 ND AS70-13073.6µg/L0.020

Matrix Spike (F811271-MS8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 363.2 3.03 410.00 3.47 AS70-13087.7µg/L1.01

Silver 14.85 0.202 20.500 ND AS70-13072.4µg/L0.020

Matrix Spike (F811271-MS9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 47.34 3.04 50.000 ND 70-13094.7µg/L1.01

Silver 23.28 0.202 25.000 0.267 70-13092.1µg/L0.020

Matrix Spike (F811271-MSA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 53.92 3.04 50.000 4.57 70-13098.7µg/L1.01

Silver 23.56 0.202 25.000 ND 70-13094.2µg/L0.020

Matrix Spike (F811271-MSB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 402.8 3.03 410.00 ND AS70-13098.2µg/L1.01

Silver 20.62 0.202 20.500 0.267 AS70-13099.3µg/L0.020

Matrix Spike (F811271-MSC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 419.0 3.03 410.00 4.57 AS70-130101µg/L1.01

Silver 20.11 0.202 20.500 ND AS70-13098.1µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 47.99 7.59 50.000 ND 70-13096.0µg/L2.53

Matrix Spike Dup (F811271-MSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 25.17 0.202 25.000 0.267 2070-13099.6 0.485µg/L0.020

Matrix Spike Dup (F811271-MSD2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 24.91 0.202 25.000 ND 2070-13099.6 4.33µg/L0.020

Matrix Spike Dup (F811271-MSD3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 57.97 3.04 50.000 3.36 2070-130109 0.401µg/L1.01

Silver 21.73 0.202 25.000 ND 2070-13086.9 0.206µg/L0.020

Matrix Spike Dup (F811271-MSD4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 58.98 3.04 50.000 3.47 2070-130111 0.674µg/L1.01

Silver 22.47 0.202 25.000 ND 2070-13089.9 3.80µg/L0.020

Matrix Spike Dup (F811271-MSD5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 16.03 0.202 20.500 0.267 20 AS70-13076.9 4.77µg/L0.020

Matrix Spike Dup (F811271-MSD6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 15.97 0.202 20.500 ND 20 AS70-13077.9 7.76µg/L0.020

Matrix Spike Dup (F811271-MSD7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 340.7 3.03 410.00 3.36 20 AS70-13082.3 8.64µg/L1.01

Silver 13.99 0.202 20.500 ND 20 AS, QM-0570-13068.2 7.60µg/L0.020

Matrix Spike Dup (F811271-MSD8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 368.5 3.03 410.00 3.47 20 AS70-13089.0 1.46µg/L1.01

Silver 14.91 0.202 20.500 ND 20 AS70-13072.7 0.386µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 49.40 3.04 50.000 ND 2070-13098.8 4.27µg/L1.01

Silver 24.61 0.202 25.000 0.267 2070-13097.4 5.52µg/L0.020

Matrix Spike Dup (F811271-MSDA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 53.57 3.04 50.000 4.57 2070-13098.0 0.649µg/L1.01

Silver 23.92 0.202 25.000 ND 2070-13095.7 1.54µg/L0.020

Matrix Spike Dup (F811271-MSDB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 403.7 3.03 410.00 ND 20 AS70-13098.5 0.219µg/L1.01

Silver 20.79 0.202 20.500 0.267 20 AS70-130100 0.794µg/L0.020

Matrix Spike Dup (F811271-MSDC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 421.7 3.03 410.00 4.57 20 AS70-130102 0.650µg/L1.01

Silver 20.20 0.202 20.500 ND 20 AS70-13098.6 0.470µg/L0.020

Matrix Spike Dup (F811271-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 47.81 7.59 50.000 ND 2070-13095.6 0.386µg/L2.53

Matrix Spike Dup (F811271-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 51.28 7.59 50.000 4.57 2070-13093.4 1.98µg/L2.53

Matrix Spike Dup (F811271-MSDF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 1003 7.57 1025.0 ND 20 AS70-13097.9 0.485µg/L2.52

Matrix Spike Dup (F811271-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 1020 7.57 1025.0 4.57 20 AS70-13099.0 0.361µg/L2.52

Matrix Spike (F811271-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 52.30 7.59 50.000 4.57 70-13095.5µg/L2.53

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MSF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 1008 7.57 1025.0 ND AS70-13098.3µg/L2.52

Matrix Spike (F811271-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 1016 7.57 1025.0 4.57 AS70-13098.7µg/L2.52

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811271-BLK2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Cadmium ND 0.020 Uµg/L0.008

Blank (F811271-BLK3) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Chromium ND 0.10 Uµg/L0.02

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc 0.16 0.50 Jµg/L0.16

Cadmium ND 0.020 Uµg/L0.008

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F811271-BLK4) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Chromium ND 0.10 Uµg/L0.02

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc 0.32 0.50 Jµg/L0.16

Cadmium ND 0.020 Uµg/L0.008

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

LCS (F811271-BS2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 47.20 2.50 50.010 85-11594.4µg/L0.80

Cadmium 36.41 0.100 40.010 85-11591.0µg/L0.040

Thallium 35.20 0.100 39.990 85-11588.0µg/L0.030

Lead 46.08 0.200 50.010 85-11592.1µg/L0.025

LCS (F811271-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Chromium 48.05 0.50 49.990 85-11596.1µg/L0.10

Nickel 49.10 0.50 50.010 85-11598.2µg/L0.20

Copper 48.43 0.50 50.000 85-11596.9µg/L0.10

Zinc 48.46 2.50 50.010 85-11596.9µg/L0.80

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS Dup (F811271-BSD2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 43.41 2.50 50.010 2085-11586.8 8.36µg/L0.80

Cadmium 35.03 0.100 40.010 2085-11587.6 3.86µg/L0.040

Thallium 36.16 0.100 39.990 2085-11590.4 2.68µg/L0.030

Lead 46.71 0.200 50.010 2085-11593.4 1.36µg/L0.025

LCS Dup (F811271-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Chromium 49.37 0.50 49.990 2085-11598.8 2.70µg/L0.10

Nickel 50.87 0.50 50.010 2085-115102 3.53µg/L0.20

Copper 50.70 0.50 50.000 2085-115101 4.57µg/L0.10

Zinc 49.72 2.50 50.010 2085-11599.4 2.56µg/L0.80

Matrix Spike (F811271-MS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Thallium 38.04 0.202 39.990 ND 70-13095.1µg/L0.061

Lead 51.14 0.405 50.010 2.002 70-13098.2µg/L0.051

Matrix Spike (F811271-MS2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 39.59 0.202 39.990 ND 70-13099.0µg/L0.061

Lead 51.25 0.405 50.010 0.224 70-130102µg/L0.051

Matrix Spike (F811271-MS3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 48.61 1.01 49.990 0.43 70-13096.4µg/L0.20

Nickel 44.70 1.01 50.010 0.62 70-13088.1µg/L0.40

Copper 44.41 1.01 50.000 0.61 70-13087.6µg/L0.20

Zinc 57.34 5.06 50.010 2.90 70-130109µg/L1.62

Cadmium 37.45 0.202 40.010 ND 70-13093.6µg/L0.081

Thallium 45.92 0.202 39.990 ND 70-130115µg/L0.061

Lead 55.39 0.405 50.010 0.314 70-130110µg/L0.051

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 48.26 1.01 49.990 ND 70-13096.5µg/L0.20

Nickel 44.11 1.01 50.010 0.63 70-13087.0µg/L0.40

Copper 43.40 1.01 50.000 0.55 70-13085.7µg/L0.20

Zinc 60.07 5.06 50.010 2.43 70-130115µg/L1.62

Cadmium 37.46 0.202 40.010 ND 70-13093.6µg/L0.081

Thallium 46.91 0.202 39.990 ND 70-130117µg/L0.061

Lead 55.92 0.405 50.010 ND 70-130112µg/L0.051

Matrix Spike (F811271-MS5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Cadmium 33.90 0.202 41.000 ND AS70-13082.7µg/L0.081

Thallium 15.39 0.202 20.500 ND AS70-13075.1µg/L0.061

Lead 80.71 0.404 102.50 2.002 AS70-13076.8µg/L0.050

Matrix Spike (F811271-MS6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 14.36 0.202 20.500 ND AS70-13070.0µg/L0.061

Lead 73.06 0.404 102.50 0.224 AS70-13071.1µg/L0.050

Matrix Spike (F811271-MS7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 307.1 1.01 410.00 0.43 AS70-13074.8µg/L0.20

Nickel 353.2 1.01 512.50 0.62 AS, QM-0570-13068.8µg/L0.40

Copper 351.0 1.01 512.50 0.61 AS, QM-0570-13068.4µg/L0.20

Zinc 842.1 5.05 1025.0 2.90 AS70-13081.9µg/L1.62

Cadmium 31.02 0.202 41.000 ND AS70-13075.7µg/L0.081

Thallium 19.00 0.202 20.500 ND AS70-13092.7µg/L0.061

Lead 90.68 0.404 102.50 0.314 AS70-13088.2µg/L0.050

Matrix Spike (F811271-MS8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 301.3 1.01 410.00 ND AS70-13073.5µg/L0.20

Nickel 348.5 1.01 512.50 0.63 AS, QM-0570-13067.9µg/L0.40

Copper 346.0 1.01 512.50 0.55 AS, QM-0570-13067.4µg/L0.20

Zinc 833.5 5.05 1025.0 2.43 AS70-13081.1µg/L1.62

Cadmium 30.12 0.202 41.000 ND AS70-13073.5µg/L0.081

Thallium 18.75 0.202 20.500 ND AS70-13091.5µg/L0.061

Lead 89.91 0.404 102.50 ND AS70-13087.7µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 126.5 5.06 50.010 93.15 QM-0770-13066.6µg/L1.62

Cadmium 37.58 0.202 40.010 ND 70-13093.9µg/L0.081

Thallium 39.55 0.202 39.990 ND 70-13098.9µg/L0.061

Lead 53.44 0.405 50.010 2.002 70-130103µg/L0.051

Matrix Spike (F811271-MSA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 129.0 5.06 50.010 84.88 70-13088.3µg/L1.62

Cadmium 40.99 0.202 40.010 0.095 70-130102µg/L0.081

Thallium 40.03 0.202 39.990 ND 70-130100µg/L0.061

Lead 51.59 0.405 50.010 0.224 70-130103µg/L0.051

Matrix Spike (F811271-MSB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 1073 5.05 1025.0 93.15 AS70-13095.6µg/L1.62

Cadmium 40.16 0.202 41.000 ND AS70-13098.0µg/L0.081

Thallium 19.88 0.202 20.500 ND AS70-13097.0µg/L0.061

Lead 104.1 0.404 102.50 2.002 AS70-13099.6µg/L0.050

Matrix Spike (F811271-MSC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 1091 5.05 1025.0 84.88 AS70-13098.1µg/L1.62

Cadmium 41.27 0.202 41.000 0.095 AS70-130100µg/L0.081

Thallium 20.16 0.202 20.500 ND AS70-13098.4µg/L0.061

Lead 103.5 0.404 102.50 0.224 AS70-130101µg/L0.050

Matrix Spike (F811271-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 49.48 2.53 49.990 ND 70-13099.0µg/L0.51

Nickel 51.31 2.53 50.010 2.31 70-13098.0µg/L1.01

Copper 51.23 2.53 50.000 2.40 70-13097.7µg/L0.51

Zinc 130.5 12.6 50.010 93.15 70-13074.6µg/L4.05

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Thallium 38.24 0.202 39.990 ND 2070-13095.6 0.530µg/L0.061

Lead 51.64 0.405 50.010 2.002 2070-13099.3 0.985µg/L0.051

Matrix Spike Dup (F811271-MSD2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 39.04 0.202 39.990 ND 2070-13097.6 1.41µg/L0.061

Lead 50.73 0.405 50.010 0.224 2070-130101 1.02µg/L0.051

Matrix Spike Dup (F811271-MSD3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 47.60 1.01 49.990 0.43 2070-13094.4 2.11µg/L0.20

Nickel 43.85 1.01 50.010 0.62 2070-13086.5 1.91µg/L0.40

Copper 43.86 1.01 50.000 0.61 2070-13086.5 1.25µg/L0.20

Zinc 53.91 5.06 50.010 2.90 2070-130102 6.17µg/L1.62

Cadmium 37.70 0.202 40.010 ND 2070-13094.2 0.660µg/L0.081

Thallium 45.45 0.202 39.990 ND 2070-130114 1.02µg/L0.061

Lead 54.63 0.405 50.010 0.314 2070-130109 1.38µg/L0.051

Matrix Spike Dup (F811271-MSD4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 48.85 1.01 49.990 ND 2070-13097.7 1.21µg/L0.20

Nickel 44.40 1.01 50.010 0.63 2070-13087.5 0.663µg/L0.40

Copper 44.52 1.01 50.000 0.55 2070-13087.9 2.55µg/L0.20

Zinc 56.63 5.06 50.010 2.43 2070-130108 5.89µg/L1.62

Cadmium 37.94 0.202 40.010 ND 2070-13094.8 1.25µg/L0.081

Thallium 46.85 0.202 39.990 ND 2070-130117 0.126µg/L0.061

Lead 56.12 0.405 50.010 ND 2070-130112 0.354µg/L0.051

Matrix Spike Dup (F811271-MSD5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Cadmium 31.78 0.202 41.000 ND 20 AS70-13077.5 6.45µg/L0.081

Thallium 14.64 0.202 20.500 ND 20 AS70-13071.4 4.96µg/L0.061

Lead 76.99 0.404 102.50 2.002 20 AS70-13073.2 4.72µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 15.24 0.202 20.500 ND 20 AS70-13074.4 6.01µg/L0.061

Lead 78.52 0.404 102.50 0.224 20 AS70-13076.4 7.21µg/L0.050

Matrix Spike Dup (F811271-MSD7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 282.3 1.01 410.00 0.43 20 AS, QM-0570-13068.7 8.44µg/L0.20

Nickel 326.0 1.01 512.50 0.62 20 AS, QM-0570-13063.5 8.02µg/L0.40

Copper 323.1 1.01 512.50 0.61 20 AS, QM-0570-13062.9 8.30µg/L0.20

Zinc 770.4 5.05 1025.0 2.90 20 AS70-13074.9 8.89µg/L1.62

Cadmium 27.78 0.202 41.000 ND 20 AS, QM-0570-13067.8 11.0µg/L0.081

Thallium 17.22 0.202 20.500 ND 20 AS70-13084.0 9.81µg/L0.061

Lead 83.23 0.404 102.50 0.314 20 AS70-13080.9 8.57µg/L0.050

Matrix Spike Dup (F811271-MSD8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 306.8 1.01 410.00 ND 20 AS70-13074.8 1.82µg/L0.20

Nickel 356.0 1.01 512.50 0.63 20 AS, QM-0570-13069.3 2.14µg/L0.40

Copper 349.5 1.01 512.50 0.55 20 AS, QM-0570-13068.1 1.01µg/L0.20

Zinc 839.5 5.05 1025.0 2.43 20 AS70-13081.7 0.716µg/L1.62

Cadmium 31.09 0.202 41.000 ND 20 AS70-13075.8 3.16µg/L0.081

Thallium 18.99 0.202 20.500 ND 20 AS70-13092.6 1.26µg/L0.061

Lead 91.16 0.404 102.50 ND 20 AS70-13088.9 1.39µg/L0.050

Matrix Spike Dup (F811271-MSD9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 131.8 5.06 50.010 93.15 2070-13077.2 4.10µg/L1.62

Cadmium 40.24 0.202 40.010 ND 2070-130101 6.85µg/L0.081

Thallium 39.37 0.202 39.990 ND 2070-13098.5 0.452µg/L0.061

Lead 52.54 0.405 50.010 2.002 2070-130101 1.71µg/L0.051

Matrix Spike Dup (F811271-MSDA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 127.5 5.06 50.010 84.88 2070-13085.1 1.22µg/L1.62

Cadmium 40.31 0.202 40.010 0.095 2070-130101 1.67µg/L0.081

Thallium 39.14 0.202 39.990 ND 2070-13097.9 2.25µg/L0.061

Lead 50.67 0.405 50.010 0.224 2070-130101 1.79µg/L0.051

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSDB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 1066 5.05 1025.0 93.15 20 AS70-13094.9 0.616µg/L1.62

Cadmium 40.21 0.202 41.000 ND 20 AS70-13098.1 0.114µg/L0.081

Thallium 20.00 0.202 20.500 ND 20 AS70-13097.6 0.618µg/L0.061

Lead 104.3 0.404 102.50 2.002 20 AS70-13099.8 0.215µg/L0.050

Matrix Spike Dup (F811271-MSDC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 1097 5.05 1025.0 84.88 20 AS70-13098.7 0.586µg/L1.62

Cadmium 41.36 0.202 41.000 0.095 20 AS70-130101 0.225µg/L0.081

Thallium 20.43 0.202 20.500 ND 20 AS70-13099.7 1.31µg/L0.061

Lead 104.6 0.404 102.50 0.224 20 AS70-130102 1.04µg/L0.050

Matrix Spike Dup (F811271-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 50.95 2.53 49.990 ND 2070-130102 2.92µg/L0.51

Nickel 51.12 2.53 50.010 2.31 2070-13097.6 0.371µg/L1.01

Copper 51.66 2.53 50.000 2.40 2070-13098.5 0.826µg/L0.51

Zinc 125.6 12.6 50.010 93.15 20 QM-0570-13064.9 3.79µg/L4.05

Matrix Spike Dup (F811271-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 50.28 2.53 49.990 ND 2070-130101 0.459µg/L0.51

Nickel 55.05 2.53 50.010 4.61 2070-130101 0.976µg/L1.01

Copper 70.51 2.53 50.000 19.84 2070-130101 1.15µg/L0.51

Zinc 123.6 12.6 50.010 84.88 2070-13077.5 0.0994µg/L4.05

Matrix Spike Dup (F811271-MSDF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 1003 2.52 1025.0 ND 20 AS70-13097.8 2.36µg/L0.50

Nickel 1250 2.52 1281.2 2.31 20 AS70-13097.4 1.73µg/L1.01

Copper 1276 2.52 1281.2 2.40 20 AS70-13099.4 0.872µg/L0.50

Zinc 2587 12.6 2562.5 93.15 20 AS70-13097.3 1.28µg/L4.04

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 1015 2.52 1025.0 ND 20 AS70-13099.0 0.647µg/L0.50

Nickel 1273 2.52 1281.2 4.61 20 AS70-13099.0 0.468µg/L1.01

Copper 1279 2.52 1281.2 19.84 20 AS70-13098.3 0.984µg/L0.50

Zinc 2597 12.6 2562.5 84.88 20 AS70-13098.0 1.18µg/L4.04

Matrix Spike (F811271-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 50.51 2.53 49.990 ND 70-130101µg/L0.51

Nickel 54.52 2.53 50.010 4.61 70-13099.8µg/L1.01

Copper 71.32 2.53 50.000 19.84 70-130103µg/L0.51

Zinc 123.5 12.6 50.010 84.88 70-13077.2µg/L4.05

Matrix Spike (F811271-MSF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 1027 2.52 1025.0 ND AS70-130100µg/L0.50

Nickel 1272 2.52 1281.2 2.31 AS70-13099.1µg/L1.01

Copper 1287 2.52 1281.2 2.40 AS70-130100µg/L0.50

Zinc 2620 12.6 2562.5 93.15 AS70-13098.6µg/L4.04

Matrix Spike (F811271-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 1022 2.52 1025.0 ND AS70-13099.7µg/L0.50

Nickel 1279 2.52 1281.2 4.61 AS70-13099.5µg/L1.01

Copper 1292 2.52 1281.2 19.84 AS70-13099.3µg/L0.50

Zinc 2628 12.6 2562.5 84.88 AS70-13099.2µg/L4.04

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811325-BLK1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Beryllium ND 0.060 Uµg/L0.004

Iron ND 10 Uµg/L1

Selenium ND 0.60 Uµg/L0.44

Antimony 0.013 0.020 Jµg/L0.009

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811325-BLK2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Beryllium ND 0.060 Uµg/L0.004

Iron ND 10 Uµg/L1

Selenium ND 0.60 Uµg/L0.44

Antimony ND 0.020 Uµg/L0.009

LCS (F811325-BS1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Antimony 38.26 0.100 40.030 85-11595.6µg/L0.045

LCS (F811325-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Beryllium 42.22 0.301 40.010 85-115106µg/L0.020

Iron 1166 50 1250.0 85-11593.3µg/L6

Selenium 49.14 3.01 49.990 85-11598.3µg/L2.20

LCS Dup (F811325-BSD1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Antimony 38.90 0.100 40.030 2085-11597.2 1.68µg/L0.045

LCS Dup (F811325-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Beryllium 42.41 0.301 40.010 2085-115106 0.441µg/L0.020

Iron 1184 50 1250.0 2085-11594.7 1.51µg/L6

Selenium 48.99 3.01 49.990 2085-11598.0 0.306µg/L2.20

Matrix Spike (F811325-MS1) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 42.47 0.202 40.030 0.160 70-130106µg/L0.091

Matrix Spike (F811325-MS2) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 40.01 0.202 40.030 0.272 70-13099.3µg/L0.091

Matrix Spike (F811325-MS5) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 19.46 0.202 20.500 0.160 AS70-13094.2µg/L0.091

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:
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Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result
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%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MS6) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 19.42 0.202 20.500 0.272 AS70-13093.4µg/L0.091

Matrix Spike (F811325-MS7) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-01RE1

Antimony 18.93 0.202 20.500 0.409 AS70-13090.3µg/L0.091

Matrix Spike (F811325-MS8) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-07RE1

Antimony 19.04 0.202 20.500 0.263 AS70-13091.6µg/L0.091

Matrix Spike (F811325-MS9) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 42.94 1.52 40.010 ND 70-130107µg/L0.101

Iron 1241 253 1250.0 62 70-13094.4µg/L28

Selenium 50.13 15.2 49.990 ND 70-130100µg/L11.1

Matrix Spike (F811325-MSA) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 40.52 1.52 40.010 ND 70-130101µg/L0.101

Iron 1461 253 1250.0 274 70-13094.9µg/L28

Selenium 51.93 15.2 49.990 ND 70-130104µg/L11.1

Matrix Spike (F811325-MSB) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 41.33 1.52 40.010 ND 70-130103µg/L0.101

Iron 1423 253 1250.0 213 70-13096.8µg/L28

Selenium 65.49 15.2 49.990 13.20 70-130105µg/L11.1

Antimony 40.96 0.506 40.030 0.409 70-130101µg/L0.228

Matrix Spike (F811325-MSC) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 41.60 1.52 40.010 ND 70-130104µg/L0.101

Iron 1262 253 1250.0 66 70-13095.7µg/L28

Selenium 70.66 15.2 49.990 22.60 70-13096.1µg/L11.1

Antimony 40.98 0.506 40.030 0.263 70-130102µg/L0.228

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 51.90 1.51 51.250 ND AS70-130101µg/L0.101

Iron 5033 252 5125.0 62 AS70-13097.0µg/L28

Selenium 1023 15.1 1025.0 ND AS70-13099.8µg/L11.1

Matrix Spike Dup (F811325-MSD1) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 40.49 0.202 40.030 0.160 2070-130101 4.77µg/L0.091

Matrix Spike Dup (F811325-MSD2) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 39.90 0.202 40.030 0.272 2070-13099.0 0.274µg/L0.091

Matrix Spike Dup (F811325-MSD5) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 19.32 0.202 20.500 0.160 20 AS70-13093.5 0.732µg/L0.091

Matrix Spike Dup (F811325-MSD6) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 19.76 0.202 20.500 0.272 20 AS70-13095.1 1.73µg/L0.091

Matrix Spike Dup (F811325-MSD7) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-01RE1

Antimony 18.86 0.202 20.500 0.409 20 AS70-13090.0 0.380µg/L0.091

Matrix Spike Dup (F811325-MSD8) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-07RE1

Antimony 18.57 0.202 20.500 0.263 20 AS70-13089.3 2.47µg/L0.091

Matrix Spike Dup (F811325-MSD9) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 44.18 1.52 40.010 ND 2070-130110 2.85µg/L0.101

Iron 1252 253 1250.0 62 2070-13095.3 0.883µg/L28

Selenium 49.17 15.2 49.990 ND 2070-13098.4 1.94µg/L11.1

Matrix Spike Dup (F811325-MSDA) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 39.78 1.52 40.010 ND 2070-13099.4 1.82µg/L0.101

Iron 1427 253 1250.0 274 2070-13092.2 2.34µg/L28

Selenium 49.34 15.2 49.990 ND 2070-13098.7 5.13µg/L11.1

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:
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25 Vaughan Mall Trace Metals In Wastewater
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Bothell, WA 98011

425.686.1996 Phone
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Result Limit
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RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811325-MSDB) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 40.99 1.52 40.010 ND 2070-130102 0.825µg/L0.101

Iron 1394 253 1250.0 213 2070-13094.5 2.03µg/L28

Selenium 68.03 15.2 49.990 13.20 2070-130110 3.81µg/L11.1

Antimony 40.42 0.506 40.030 0.409 2070-130100 1.33µg/L0.228

Matrix Spike Dup (F811325-MSDC) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 43.37 1.52 40.010 ND 2070-130108 4.16µg/L0.101

Iron 4735 253 1250.0 66 20 QM-07, 

QR-08

70-130374 116µg/L28

Selenium 69.05 15.2 49.990 22.60 2070-13092.9 2.30µg/L11.1

Antimony 41.58 0.506 40.030 0.263 2070-130103 1.46µg/L0.228

Matrix Spike Dup (F811325-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 52.13 1.51 51.250 ND 20 AS70-130102 0.445µg/L0.101

Iron 4921 252 5125.0 62 20 AS70-13094.8 2.26µg/L28

Selenium 1014 15.1 1025.0 ND 20 AS70-13098.9 0.860µg/L11.1

Matrix Spike Dup (F811325-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 52.24 1.51 51.250 ND 20 AS70-130102 1.51µg/L0.101

Iron 5144 252 5125.0 274 20 AS70-13095.0 0.963µg/L28

Selenium 1039 15.1 1025.0 ND 20 AS70-130101 0.861µg/L11.1

Matrix Spike Dup (F811325-MSDF) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 55.85 1.51 51.250 ND 20 AS70-130109 0.545µg/L0.101

Iron 5154 252 5125.0 213 20 AS70-13096.4 1.56µg/L28

Selenium 1073 15.1 1025.0 13.20 20 AS70-130103 1.22µg/L11.1

Antimony 50.93 0.505 51.250 0.409 20 AS70-13098.6 1.10µg/L0.227

Matrix Spike Dup (F811325-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 53.78 1.51 51.250 ND 20 AS70-130105 2.62µg/L0.101

Iron 4975 252 5125.0 66 20 AS70-13095.8 1.58µg/L28

Selenium 1084 15.1 1025.0 22.60 20 AS70-130104 0.949µg/L11.1

Antimony 51.26 0.505 51.250 0.263 20 AS70-13099.5 2.33µg/L0.227

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Result Limit
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Spike

Result
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%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 53.03 1.51 51.250 ND AS70-130103µg/L0.101

Iron 5194 252 5125.0 274 AS70-13096.0µg/L28

Selenium 1030 15.1 1025.0 ND AS70-130101µg/L11.1

Matrix Spike (F811325-MSF) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 55.54 1.51 51.250 ND AS70-130108µg/L0.101

Iron 5235 252 5125.0 213 AS70-13098.0µg/L28

Selenium 1086 15.1 1025.0 13.20 AS70-130105µg/L11.1

Antimony 50.38 0.505 51.250 0.409 AS70-13097.5µg/L0.227

Matrix Spike (F811325-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 55.21 1.51 51.250 ND AS70-130108µg/L0.101

Iron 5054 252 5125.0 66 AS70-13097.3µg/L28

Selenium 1094 15.1 1025.0 22.60 AS70-130105µg/L11.1

Antimony 50.08 0.505 51.250 0.263 AS70-13097.2µg/L0.227

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:
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Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

02-Jan-19 15:03Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

QR-08 The RPD value for the MS/MSD was outside of acceptance limits.  Batch QC acceptable based on matrix duplicate and/or LCS/LCSD 

RPD values within control limits.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

QB-08 The blank was preserved to 50% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the 

preservation percentage multiplied by the MRL.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-10-2295

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8J01082
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 10/31/18. They were assigned to Work Order 18-10-2295. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-10-2295 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

NEW_02 NEW_01_TCn 18-10-2295-1 10/18/18 00:00 1 Aqueous

PEASE_02 PEASE_01_TCn 18-10-2295-2 10/18/18 00:00 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-10-2295

Project Name: 8J01082

PO Number:

Date/Time
Received:

10/31/18 10:00

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

NEW_02 NEW_01_TCn 18-10-2295-1-A 10/18/18
00:00

Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

PEASE_02 PEASE_01_TCn 18-10-2295-2-A 10/18/18
00:00

Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4307 N/A Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 10/31/18

Work Order: 18-10-2295

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8J01082 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4307 LCS Aqueous UV 9 11/01/18 11/01/18 12:35 I1101CNL1

099-05-061-4307 LCSD Aqueous UV 9 11/01/18 11/01/18 12:35 I1101CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1660 83 0.1688 84 80-120 2 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 10/31/18

Work Order: 18-10-2295

Preparation: N/A

Method: SM 4500-CN E

Project: 8J01082 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-10-2295 Page 1 of 1
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

15 January 2019

Page 1 of 54



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

RIVER-02 RIV_01_TM 8J01083-01 18-Oct-18 15:35 29-Oct-18 10:10Water

RIVER-02 RIV_02_TM 8J01083-02 18-Oct-18 15:35 29-Oct-18 10:10Water

RIVER-02 RIV_EB_TM 8J01083-03 18-Oct-18 15:35 29-Oct-18 10:10Water

RIVER-02 RIV_01_DM 8J01083-07 18-Oct-18 15:45 29-Oct-18 10:10Water

RIVER-02 RIV_02_DM 8J01083-08 18-Oct-18 15:45 29-Oct-18 10:10Water

RIVER-02 RIV_EB_DM 8J01083-09 18-Oct-18 15:55 29-Oct-18 10:10Water

RIVER-02 RIV_01_DHg 8J01083-11 18-Oct-18 15:55 29-Oct-18 10:10Water

RIVER-02 RIV_02_DHg 8J01083-12 18-Oct-18 15:55 29-Oct-18 10:10Water

RIVER-02 RIV_EB_DHg 8J01083-13 18-Oct-18 16:00 29-Oct-18 10:10Water

RIVER-02 RIV_MS_DHg 8J01083-14 18-Oct-18 16:00 29-Oct-18 10:10Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 29-Oct-18 10:10.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler 16.2

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

Samples were prepared and analyzed for total metals by preconcentration followed by analysis via inductively coupled plasma mass 

spectrometry (ICP-MS) in accordance with EPA 1640 Mod.

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_01_TM

Limit

Detection

8J01083-01

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.624 12-Nov-18 21-Nov-180.202 R-05EPA 200.8F81132510µg/L0.091 8K26022Antimony

ND 12-Nov-18 21-Nov-180.606 U, R-05EPA 200.8F81132510µg/L0.040 8K26022Beryllium

0.43 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.20 8K15007Chromium

189 12-Nov-18 21-Nov-18101 R-05EPA 200.8F81132510µg/L11 8K26022Iron

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.061 8K15007Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_02_TM

Limit

Detection

8J01083-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.240 12-Nov-18 21-Nov-180.202 R-05EPA 200.8F81132510µg/L0.091 8K26022Antimony

ND 12-Nov-18 21-Nov-180.606 U, R-05EPA 200.8F81132510µg/L0.040 8K26022Beryllium

0.47 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.20 8K15007Chromium

173 12-Nov-18 21-Nov-18101 R-05EPA 200.8F81132510µg/L11 8K26022Iron

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.061 8K15007Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_EB_TM

Limit

Detection

8J01083-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8113251µg/L0.009 8K16011Antimony

ND 12-Nov-18 15-Nov-180.061 UEPA 200.8F8113251µg/L0.004 8K16011Beryllium

0.06 12-Nov-18 15-Nov-180.10 JEPA 200.8F8112711µg/L0.02 8K16013Chromium

ND 12-Nov-18 15-Nov-1810 UEPA 200.8F8113251µg/L1 8K16011Iron

ND 12-Nov-18 15-Nov-180.020 UEPA 200.8F8112711µg/L0.006 8K16013Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_01_DM

Limit

Detection

8J01083-07

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.88 02-Jan-19 07-Jan-190.38 EPA 1640F8124865µg/L0.04 9A07016Arsenic

0.038 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.13 02-Jan-19 04-Jan-190.25 JEPA 1640F8124865µg/L0.01 9A04012Chromium

0.53 02-Jan-19 07-Jan-190.25 EPA 1640F8124865µg/L0.08 9A07016Copper

0.024 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Lead

0.41 02-Jan-19 04-Jan-190.25 EPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.02 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

0.91 02-Jan-19 04-Jan-190.50 EPA 1640F8124865µg/L0.14 9A04012Zinc

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

3.47 12-Nov-18 14-Nov-183.03 R-05EPA 200.8F81127110µg/L1.01 8K15007Arsenic

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.081 8K15007Cadmium

0.55 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.20 8K15007Copper

ND 12-Nov-18 14-Nov-180.404 U, R-05EPA 200.8F81127110µg/L0.050 8K15007Lead

0.63 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.40 8K15007Nickel

14.3 12-Nov-18 21-Nov-186.06 R-05EPA 200.8F81132510µg/L4.44 8K26022Selenium

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.020 8K15007Silver

2.43 12-Nov-18 14-Nov-185.05 R-05, JEPA 200.8F81127110µg/L1.62 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_02_DM

Limit

Detection

8J01083-08

Sample Preparation: EFGS SOP2820 Reductive Precipitation

1.02 02-Jan-19 07-Jan-190.38 EPA 1640F8124865µg/L0.04 9A07016Arsenic

0.042 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.17 02-Jan-19 04-Jan-190.25 JEPA 1640F8124865µg/L0.01 9A04012Chromium

0.52 02-Jan-19 07-Jan-190.25 EPA 1640F8124865µg/L0.08 9A07016Copper

0.028 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Lead

0.41 02-Jan-19 04-Jan-190.25 EPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.02 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

1.24 02-Jan-19 04-Jan-190.50 EPA 1640F8124865µg/L0.14 9A04012Zinc

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

3.45 12-Nov-18 14-Nov-183.03 R-05EPA 200.8F81127110µg/L1.01 8K15007Arsenic

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.081 8K15007Cadmium

0.56 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.20 8K15007Copper

ND 12-Nov-18 14-Nov-180.404 U, R-05EPA 200.8F81127110µg/L0.050 8K15007Lead

0.64 12-Nov-18 14-Nov-181.01 R-05, JEPA 200.8F81127110µg/L0.40 8K15007Nickel

16.9 12-Nov-18 21-Nov-186.06 R-05EPA 200.8F81132510µg/L4.44 8K26022Selenium

ND 12-Nov-18 14-Nov-180.202 U, R-05EPA 200.8F81127110µg/L0.020 8K15007Silver

2.92 12-Nov-18 14-Nov-185.05 R-05, JEPA 200.8F81127110µg/L1.62 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_EB_DM

Limit

Detection

8J01083-09

Sample Preparation: EFGS SOP2820 Reductive Precipitation

ND 02-Jan-19 07-Jan-190.38 UEPA 1640F8124865µg/L0.04 9A07016Arsenic

0.026 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.06 02-Jan-19 04-Jan-190.25 JEPA 1640F8124865µg/L0.01 9A04012Chromium

ND 02-Jan-19 07-Jan-190.25 UEPA 1640F8124865µg/L0.08 9A07016Copper

ND 02-Jan-19 04-Jan-190.100 UEPA 1640F8124865µg/L0.020 9A04012Lead

0.17 02-Jan-19 04-Jan-190.25 JEPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.03 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

0.32 02-Jan-19 04-Jan-190.50 JEPA 1640F8124865µg/L0.14 9A04012Zinc

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 12-Nov-18 14-Nov-180.30 UEPA 200.8F8112711µg/L0.10 8K15007Arsenic

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.008 8K15007Cadmium

ND 12-Nov-18 14-Nov-180.10 UEPA 200.8F8112711µg/L0.02 8K15007Copper

ND 12-Nov-18 16-Nov-180.040 UEPA 200.8F8112711µg/L0.005 8K16013Lead

ND 12-Nov-18 14-Nov-180.10 UEPA 200.8F8112711µg/L0.04 8K15007Nickel

ND 12-Nov-18 16-Nov-180.61 UEPA 200.8F8113251µg/L0.44 8K16011Selenium

ND 12-Nov-18 14-Nov-180.020 UEPA 200.8F8112711µg/L0.002 8K15007Silver

0.26 12-Nov-18 14-Nov-180.50 JEPA 200.8F8112711µg/L0.16 8K15007Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 14 of 54



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_01_DHg

Limit

Detection

8J01083-11

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.38 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_02_DHg

Limit

Detection

8J01083-12

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.21 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_EB_DHg

Limit

Detection

8J01083-13

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 29-Oct-18 31-Oct-180.50 UEPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

RIVER-02 RIV_MS_DHg

Limit

Detection

8J01083-14

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.18 29-Oct-18 31-Oct-180.50 EPA 1631EF8104761ng/L0.08 8K01002Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810476 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F810476-BLK1) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK2) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK3) Prepared & Analyzed: 31-Oct-18

Mercury ND 0.50 Ung/L0.08

Blank (F810476-BLK4) Prepared & Analyzed: 31-Oct-18

Mercury ND 9.90 QB-08, Ung/L1.65

LCS (F810476-BS1) Prepared & Analyzed: 31-Oct-18

Mercury 14.30 0.50 14.688 80-12097.4ng/L0.08

LCS Dup (F810476-BSD1) Prepared & Analyzed: 31-Oct-18

Mercury 14.37 0.50 14.688 2480-12097.8 0.481ng/L0.08

Duplicate (F810476-DUP1) Prepared & Analyzed: 31-Oct-18Source: 8J00788-06

Mercury 7.83 0.50 7.96 24 AD1.66ng/L0.08

Matrix Spike (F810476-MS1) Prepared & Analyzed: 31-Oct-18Source: 8J01082-06

Mercury 5.83 0.50 5.0702 1.45 AS71-12586.5ng/L0.08

Matrix Spike (F810476-MS2) Prepared & Analyzed: 31-Oct-18Source: 8J01082-15

Mercury 11.16 0.50 10.140 2.16 AS71-12588.7ng/L0.08

Matrix Spike (F810476-MS3) Prepared & Analyzed: 31-Oct-18Source: 8J01083-11

Mercury 5.99 0.50 5.0702 1.38 AS71-12590.9ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F810476 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F810476-MSD1) Prepared & Analyzed: 31-Oct-18Source: 8J01082-06

Mercury 5.72 0.50 5.0702 1.45 24 AS71-12584.3 1.90ng/L0.08

Matrix Spike Dup (F810476-MSD2) Prepared & Analyzed: 31-Oct-18Source: 8J01082-15

Mercury 11.42 0.50 10.140 2.16 24 AS71-12591.3 2.33ng/L0.08

Matrix Spike Dup (F810476-MSD3) Prepared & Analyzed: 31-Oct-18Source: 8J01083-11

Mercury 5.71 0.50 5.0702 1.38 24 AS71-12585.3 4.83ng/L0.08

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811271-BLK1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 0.002 0.020 Jµg/L0.002

Blank (F811271-BLK2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver ND 0.020 Uµg/L0.002

Blank (F811271-BLK3) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

Blank (F811271-BLK4) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

LCS (F811271-BS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 25.00 0.100 25.000 85-115100µg/L0.010

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS (F811271-BS2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic 43.99 1.50 50.000 85-11588.0µg/L0.50

Silver 22.77 0.100 25.000 85-11591.1µg/L0.010

LCS (F811271-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Arsenic 46.85 1.50 50.000 85-11593.7µg/L0.50

LCS Dup (F811271-BSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Silver 24.71 0.100 25.000 2085-11598.8 1.18µg/L0.010

LCS Dup (F811271-BSD2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Arsenic 42.68 1.50 50.000 2085-11585.4 3.03µg/L0.50

Silver 21.80 0.100 25.000 2085-11587.2 4.33µg/L0.010

LCS Dup (F811271-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Arsenic 47.99 1.50 50.000 2085-11596.0 2.40µg/L0.50

Matrix Spike (F811271-MS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 25.05 0.202 25.000 0.267 70-13099.1µg/L0.020

Matrix Spike (F811271-MS2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 23.85 0.202 25.000 ND 70-13095.4µg/L0.020

Matrix Spike (F811271-MS3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 58.20 3.04 50.000 3.36 70-130110µg/L1.01

Silver 21.78 0.202 25.000 ND 70-13087.1µg/L0.020

Matrix Spike (F811271-MS4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 59.38 3.04 50.000 3.47 70-130112µg/L1.01

Silver 21.63 0.202 25.000 ND 70-13086.5µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 16.82 0.202 20.500 0.267 AS70-13080.7µg/L0.020

Matrix Spike (F811271-MS6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 14.78 0.202 20.500 ND AS70-13072.1µg/L0.020

Matrix Spike (F811271-MS7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 371.4 3.03 410.00 3.36 AS70-13089.8µg/L1.01

Silver 15.09 0.202 20.500 ND AS70-13073.6µg/L0.020

Matrix Spike (F811271-MS8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 363.2 3.03 410.00 3.47 AS70-13087.7µg/L1.01

Silver 14.85 0.202 20.500 ND AS70-13072.4µg/L0.020

Matrix Spike (F811271-MS9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 47.34 3.04 50.000 ND 70-13094.7µg/L1.01

Silver 23.28 0.202 25.000 0.267 70-13092.1µg/L0.020

Matrix Spike (F811271-MSA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 53.92 3.04 50.000 4.57 70-13098.7µg/L1.01

Silver 23.56 0.202 25.000 ND 70-13094.2µg/L0.020

Matrix Spike (F811271-MSB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 402.8 3.03 410.00 ND AS70-13098.2µg/L1.01

Silver 20.62 0.202 20.500 0.267 AS70-13099.3µg/L0.020

Matrix Spike (F811271-MSC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 419.0 3.03 410.00 4.57 AS70-130101µg/L1.01

Silver 20.11 0.202 20.500 ND AS70-13098.1µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 47.99 7.59 50.000 ND 70-13096.0µg/L2.53

Matrix Spike Dup (F811271-MSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 25.17 0.202 25.000 0.267 2070-13099.6 0.485µg/L0.020

Matrix Spike Dup (F811271-MSD2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 24.91 0.202 25.000 ND 2070-13099.6 4.33µg/L0.020

Matrix Spike Dup (F811271-MSD3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 57.97 3.04 50.000 3.36 2070-130109 0.401µg/L1.01

Silver 21.73 0.202 25.000 ND 2070-13086.9 0.206µg/L0.020

Matrix Spike Dup (F811271-MSD4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 58.98 3.04 50.000 3.47 2070-130111 0.674µg/L1.01

Silver 22.47 0.202 25.000 ND 2070-13089.9 3.80µg/L0.020

Matrix Spike Dup (F811271-MSD5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Silver 16.03 0.202 20.500 0.267 20 AS70-13076.9 4.77µg/L0.020

Matrix Spike Dup (F811271-MSD6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Silver 15.97 0.202 20.500 ND 20 AS70-13077.9 7.76µg/L0.020

Matrix Spike Dup (F811271-MSD7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Arsenic 340.7 3.03 410.00 3.36 20 AS70-13082.3 8.64µg/L1.01

Silver 13.99 0.202 20.500 ND 20 AS, QM-0570-13068.2 7.60µg/L0.020

Matrix Spike Dup (F811271-MSD8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Arsenic 368.5 3.03 410.00 3.47 20 AS70-13089.0 1.46µg/L1.01

Silver 14.91 0.202 20.500 ND 20 AS70-13072.7 0.386µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 49.40 3.04 50.000 ND 2070-13098.8 4.27µg/L1.01

Silver 24.61 0.202 25.000 0.267 2070-13097.4 5.52µg/L0.020

Matrix Spike Dup (F811271-MSDA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 53.57 3.04 50.000 4.57 2070-13098.0 0.649µg/L1.01

Silver 23.92 0.202 25.000 ND 2070-13095.7 1.54µg/L0.020

Matrix Spike Dup (F811271-MSDB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Arsenic 403.7 3.03 410.00 ND 20 AS70-13098.5 0.219µg/L1.01

Silver 20.79 0.202 20.500 0.267 20 AS70-130100 0.794µg/L0.020

Matrix Spike Dup (F811271-MSDC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Arsenic 421.7 3.03 410.00 4.57 20 AS70-130102 0.650µg/L1.01

Silver 20.20 0.202 20.500 ND 20 AS70-13098.6 0.470µg/L0.020

Matrix Spike Dup (F811271-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 47.81 7.59 50.000 ND 2070-13095.6 0.386µg/L2.53

Matrix Spike Dup (F811271-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 51.28 7.59 50.000 4.57 2070-13093.4 1.98µg/L2.53

Matrix Spike Dup (F811271-MSDF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 1003 7.57 1025.0 ND 20 AS70-13097.9 0.485µg/L2.52

Matrix Spike Dup (F811271-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 1020 7.57 1025.0 4.57 20 AS70-13099.0 0.361µg/L2.52

Matrix Spike (F811271-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 52.30 7.59 50.000 4.57 70-13095.5µg/L2.53

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MSF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Arsenic 1008 7.57 1025.0 ND AS70-13098.3µg/L2.52

Matrix Spike (F811271-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Arsenic 1016 7.57 1025.0 4.57 AS70-13098.7µg/L2.52

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Blank (F812486-BLK1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Chromium 0.07 0.25 Jµg/L0.01

Nickel 0.23 0.25 Jµg/L0.08

Zinc 0.47 0.50 Jµg/L0.14

Silver 0.02 0.10 Jµg/L0.01

Cadmium 0.022 0.100 Jµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812486-BLK2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Chromium 0.05 0.25 Jµg/L0.01

Nickel 0.21 0.25 Jµg/L0.08

Zinc 0.31 0.50 Jµg/L0.14

Silver 0.02 0.10 Jµg/L0.01

Cadmium 0.020 0.100 Jµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812486-BLK3) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper ND 0.25 Uµg/L0.08

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Blank (F812486-BLK4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper ND 0.25 Uµg/L0.08

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

LCS (F812486-BS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Silver 4.68 0.50 6.2500 30-15174.9µg/L0.05

LCS (F812486-BS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Chromium 10.47 0.25 12.498 75-12583.8µg/L0.01

Nickel 9.55 0.25 12.502 71-13076.4µg/L0.08

Lead 10.58 0.100 12.502 62-12984.6µg/L0.020

LCS (F812486-BS3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Zinc 11.13 2.50 12.502 75-9589.0µg/L0.69

Cadmium 8.920 0.500 10.002 73-10589.2µg/L0.101

LCS (F812486-BS4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper 10.92 0.25 12.500 77-10987.4µg/L0.08

Arsenic 9.84 0.38 12.500 58-11078.8µg/L0.04

Selenium 11.11 1.50 12.498 70-12088.9µg/L0.16

LCS Dup (F812486-BSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Silver 2.54 0.50 6.2500 20 QR-0630-15140.7 59.2µg/L0.05

LCS Dup (F812486-BSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Chromium 10.12 0.25 12.498 2075-12580.9 3.43µg/L0.01

Nickel 9.17 0.25 12.502 2071-13073.4 4.04µg/L0.08

Lead 10.26 0.100 12.502 2062-12982.1 3.06µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

LCS Dup (F812486-BSD3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Zinc 9.46 2.50 12.502 2075-9575.7 16.2µg/L0.69

Cadmium 8.082 0.500 10.002 2073-10580.8 9.86µg/L0.101

LCS Dup (F812486-BSD4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper 12.19 0.25 12.500 2077-10997.5 11.0µg/L0.08

Arsenic 9.93 0.38 12.500 2058-11079.4 0.825µg/L0.04

Selenium 11.07 1.50 12.498 2570-12088.6 0.327µg/L0.16

Matrix Spike (F812486-MS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Silver 4.40 0.50 6.2500 ND 30-15170.4µg/L0.05

Cadmium 9.480 0.500 10.002 ND 73-10594.8µg/L0.101

Matrix Spike (F812486-MS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Silver 5.83 0.50 6.2500 ND 30-15193.2µg/L0.05

Cadmium 9.482 0.500 10.002 ND 73-10594.8µg/L0.101

Matrix Spike (F812486-MS3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Chromium 11.63 0.25 12.498 0.13 75-12592.0µg/L0.01

Nickel 6.93 0.25 12.502 0.41 QM-0571-13052.2µg/L0.08

Zinc 12.02 0.50 12.502 0.91 75-9588.9µg/L0.14

Lead 11.71 0.100 12.502 0.024 62-12993.5µg/L0.020

Matrix Spike (F812486-MS4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Chromium 12.04 0.25 12.498 0.22 75-12594.5µg/L0.01

Nickel 10.72 0.25 12.502 0.68 71-13080.3µg/L0.08

Zinc 13.54 0.50 12.502 2.11 75-9591.4µg/L0.14

Lead 11.97 0.100 12.502 0.103 62-12994.9µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Matrix Spike (F812486-MS5) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8J01083-07RE1

Copper 13.48 0.25 12.500 0.53 77-109104µg/L0.08

Arsenic 11.88 0.38 12.500 0.88 58-11088.0µg/L0.04

Selenium 8.22 1.50 12.498 ND 42-13165.8µg/L0.16

Matrix Spike (F812486-MS6) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8K00762-08RE1

Copper 13.24 0.25 12.500 0.58 77-109101µg/L0.08

Arsenic 12.14 0.38 12.500 0.76 58-11091.0µg/L0.04

Selenium 11.75 1.50 12.498 ND 42-13194.0µg/L0.16

Matrix Spike Dup (F812486-MSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Silver 5.27 0.50 6.2500 ND 2030-15184.3 17.9µg/L0.05

Cadmium 9.298 0.500 10.002 ND 2073-10593.0 1.93µg/L0.101

Matrix Spike Dup (F812486-MSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Silver 5.48 0.50 6.2500 ND 2030-15187.7 6.10µg/L0.05

Cadmium 8.670 0.500 10.002 ND 2073-10586.7 8.94µg/L0.101

Matrix Spike Dup (F812486-MSD3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Chromium 12.13 0.25 12.498 0.13 2075-12596.0 4.20µg/L0.01

Nickel 8.43 0.25 12.502 0.41 20 QM-0571-13064.2 19.5µg/L0.08

Zinc 12.08 0.50 12.502 0.91 2075-9589.3 0.499µg/L0.14

Lead 12.27 0.100 12.502 0.024 2062-12998.0 4.67µg/L0.020

Matrix Spike Dup (F812486-MSD4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Chromium 11.57 0.25 12.498 0.22 2075-12590.8 3.99µg/L0.01

Nickel 10.56 0.25 12.502 0.68 2071-13079.0 1.53µg/L0.08

Zinc 12.85 0.50 12.502 2.11 2075-9585.9 5.21µg/L0.14

Lead 11.54 0.100 12.502 0.103 2062-12991.5 3.61µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Matrix Spike Dup (F812486-MSD5) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8J01083-07RE1

Copper 13.63 0.25 12.500 0.53 2077-109105 1.10µg/L0.08

Arsenic 12.09 0.38 12.500 0.88 2058-11089.6 1.71µg/L0.04

Selenium 8.23 1.50 12.498 ND 2542-13165.8 0.0359µg/L0.16

Matrix Spike Dup (F812486-MSD6) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8K00762-08RE1

Copper 13.39 0.25 12.500 0.58 2077-109102 1.14µg/L0.08

Arsenic 12.22 0.38 12.500 0.76 2058-11091.7 0.696µg/L0.04

Selenium 11.41 1.50 12.498 ND 2542-13191.3 2.92µg/L0.16

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811271-BLK2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18

Cadmium ND 0.020 Uµg/L0.008

Blank (F811271-BLK3) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Chromium ND 0.10 Uµg/L0.02

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc 0.16 0.50 Jµg/L0.16

Cadmium ND 0.020 Uµg/L0.008

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F811271-BLK4) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Chromium ND 0.10 Uµg/L0.02

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc 0.32 0.50 Jµg/L0.16

Cadmium ND 0.020 Uµg/L0.008

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

LCS (F811271-BS2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 47.20 2.50 50.010 85-11594.4µg/L0.80

Cadmium 36.41 0.100 40.010 85-11591.0µg/L0.040

Thallium 35.20 0.100 39.990 85-11588.0µg/L0.030

Lead 46.08 0.200 50.010 85-11592.1µg/L0.025

LCS (F811271-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Chromium 48.05 0.50 49.990 85-11596.1µg/L0.10

Nickel 49.10 0.50 50.010 85-11598.2µg/L0.20

Copper 48.43 0.50 50.000 85-11596.9µg/L0.10

Zinc 48.46 2.50 50.010 85-11596.9µg/L0.80

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS Dup (F811271-BSD2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Zinc 43.41 2.50 50.010 2085-11586.8 8.36µg/L0.80

Cadmium 35.03 0.100 40.010 2085-11587.6 3.86µg/L0.040

Thallium 36.16 0.100 39.990 2085-11590.4 2.68µg/L0.030

Lead 46.71 0.200 50.010 2085-11593.4 1.36µg/L0.025

LCS Dup (F811271-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Chromium 49.37 0.50 49.990 2085-11598.8 2.70µg/L0.10

Nickel 50.87 0.50 50.010 2085-115102 3.53µg/L0.20

Copper 50.70 0.50 50.000 2085-115101 4.57µg/L0.10

Zinc 49.72 2.50 50.010 2085-11599.4 2.56µg/L0.80

Matrix Spike (F811271-MS1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Thallium 38.04 0.202 39.990 ND 70-13095.1µg/L0.061

Lead 51.14 0.405 50.010 2.002 70-13098.2µg/L0.051

Matrix Spike (F811271-MS2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 39.59 0.202 39.990 ND 70-13099.0µg/L0.061

Lead 51.25 0.405 50.010 0.224 70-130102µg/L0.051

Matrix Spike (F811271-MS3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 48.61 1.01 49.990 0.43 70-13096.4µg/L0.20

Nickel 44.70 1.01 50.010 0.62 70-13088.1µg/L0.40

Copper 44.41 1.01 50.000 0.61 70-13087.6µg/L0.20

Zinc 57.34 5.06 50.010 2.90 70-130109µg/L1.62

Cadmium 37.45 0.202 40.010 ND 70-13093.6µg/L0.081

Thallium 45.92 0.202 39.990 ND 70-130115µg/L0.061

Lead 55.39 0.405 50.010 0.314 70-130110µg/L0.051

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 48.26 1.01 49.990 ND 70-13096.5µg/L0.20

Nickel 44.11 1.01 50.010 0.63 70-13087.0µg/L0.40

Copper 43.40 1.01 50.000 0.55 70-13085.7µg/L0.20

Zinc 60.07 5.06 50.010 2.43 70-130115µg/L1.62

Cadmium 37.46 0.202 40.010 ND 70-13093.6µg/L0.081

Thallium 46.91 0.202 39.990 ND 70-130117µg/L0.061

Lead 55.92 0.405 50.010 ND 70-130112µg/L0.051

Matrix Spike (F811271-MS5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Cadmium 33.90 0.202 41.000 ND AS70-13082.7µg/L0.081

Thallium 15.39 0.202 20.500 ND AS70-13075.1µg/L0.061

Lead 80.71 0.404 102.50 2.002 AS70-13076.8µg/L0.050

Matrix Spike (F811271-MS6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 14.36 0.202 20.500 ND AS70-13070.0µg/L0.061

Lead 73.06 0.404 102.50 0.224 AS70-13071.1µg/L0.050

Matrix Spike (F811271-MS7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 307.1 1.01 410.00 0.43 AS70-13074.8µg/L0.20

Nickel 353.2 1.01 512.50 0.62 AS, QM-0570-13068.8µg/L0.40

Copper 351.0 1.01 512.50 0.61 AS, QM-0570-13068.4µg/L0.20

Zinc 842.1 5.05 1025.0 2.90 AS70-13081.9µg/L1.62

Cadmium 31.02 0.202 41.000 ND AS70-13075.7µg/L0.081

Thallium 19.00 0.202 20.500 ND AS70-13092.7µg/L0.061

Lead 90.68 0.404 102.50 0.314 AS70-13088.2µg/L0.050

Matrix Spike (F811271-MS8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 301.3 1.01 410.00 ND AS70-13073.5µg/L0.20

Nickel 348.5 1.01 512.50 0.63 AS, QM-0570-13067.9µg/L0.40

Copper 346.0 1.01 512.50 0.55 AS, QM-0570-13067.4µg/L0.20

Zinc 833.5 5.05 1025.0 2.43 AS70-13081.1µg/L1.62

Cadmium 30.12 0.202 41.000 ND AS70-13073.5µg/L0.081

Thallium 18.75 0.202 20.500 ND AS70-13091.5µg/L0.061

Lead 89.91 0.404 102.50 ND AS70-13087.7µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811271-MS9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 126.5 5.06 50.010 93.15 QM-0770-13066.6µg/L1.62

Cadmium 37.58 0.202 40.010 ND 70-13093.9µg/L0.081

Thallium 39.55 0.202 39.990 ND 70-13098.9µg/L0.061

Lead 53.44 0.405 50.010 2.002 70-130103µg/L0.051

Matrix Spike (F811271-MSA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 129.0 5.06 50.010 84.88 70-13088.3µg/L1.62

Cadmium 40.99 0.202 40.010 0.095 70-130102µg/L0.081

Thallium 40.03 0.202 39.990 ND 70-130100µg/L0.061

Lead 51.59 0.405 50.010 0.224 70-130103µg/L0.051

Matrix Spike (F811271-MSB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 1073 5.05 1025.0 93.15 AS70-13095.6µg/L1.62

Cadmium 40.16 0.202 41.000 ND AS70-13098.0µg/L0.081

Thallium 19.88 0.202 20.500 ND AS70-13097.0µg/L0.061

Lead 104.1 0.404 102.50 2.002 AS70-13099.6µg/L0.050

Matrix Spike (F811271-MSC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 1091 5.05 1025.0 84.88 AS70-13098.1µg/L1.62

Cadmium 41.27 0.202 41.000 0.095 AS70-130100µg/L0.081

Thallium 20.16 0.202 20.500 ND AS70-13098.4µg/L0.061

Lead 103.5 0.404 102.50 0.224 AS70-130101µg/L0.050

Matrix Spike (F811271-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 49.48 2.53 49.990 ND 70-13099.0µg/L0.51

Nickel 51.31 2.53 50.010 2.31 70-13098.0µg/L1.01

Copper 51.23 2.53 50.000 2.40 70-13097.7µg/L0.51

Zinc 130.5 12.6 50.010 93.15 70-13074.6µg/L4.05

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD1) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Thallium 38.24 0.202 39.990 ND 2070-13095.6 0.530µg/L0.061

Lead 51.64 0.405 50.010 2.002 2070-13099.3 0.985µg/L0.051

Matrix Spike Dup (F811271-MSD2) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 39.04 0.202 39.990 ND 2070-13097.6 1.41µg/L0.061

Lead 50.73 0.405 50.010 0.224 2070-130101 1.02µg/L0.051

Matrix Spike Dup (F811271-MSD3) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 47.60 1.01 49.990 0.43 2070-13094.4 2.11µg/L0.20

Nickel 43.85 1.01 50.010 0.62 2070-13086.5 1.91µg/L0.40

Copper 43.86 1.01 50.000 0.61 2070-13086.5 1.25µg/L0.20

Zinc 53.91 5.06 50.010 2.90 2070-130102 6.17µg/L1.62

Cadmium 37.70 0.202 40.010 ND 2070-13094.2 0.660µg/L0.081

Thallium 45.45 0.202 39.990 ND 2070-130114 1.02µg/L0.061

Lead 54.63 0.405 50.010 0.314 2070-130109 1.38µg/L0.051

Matrix Spike Dup (F811271-MSD4) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 48.85 1.01 49.990 ND 2070-13097.7 1.21µg/L0.20

Nickel 44.40 1.01 50.010 0.63 2070-13087.5 0.663µg/L0.40

Copper 44.52 1.01 50.000 0.55 2070-13087.9 2.55µg/L0.20

Zinc 56.63 5.06 50.010 2.43 2070-130108 5.89µg/L1.62

Cadmium 37.94 0.202 40.010 ND 2070-13094.8 1.25µg/L0.081

Thallium 46.85 0.202 39.990 ND 2070-130117 0.126µg/L0.061

Lead 56.12 0.405 50.010 ND 2070-130112 0.354µg/L0.051

Matrix Spike Dup (F811271-MSD5) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-01

Cadmium 31.78 0.202 41.000 ND 20 AS70-13077.5 6.45µg/L0.081

Thallium 14.64 0.202 20.500 ND 20 AS70-13071.4 4.96µg/L0.061

Lead 76.99 0.404 102.50 2.002 20 AS70-13073.2 4.72µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSD6) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01082-10

Thallium 15.24 0.202 20.500 ND 20 AS70-13074.4 6.01µg/L0.061

Lead 78.52 0.404 102.50 0.224 20 AS70-13076.4 7.21µg/L0.050

Matrix Spike Dup (F811271-MSD7) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-01

Chromium 282.3 1.01 410.00 0.43 20 QM-05, AS70-13068.7 8.44µg/L0.20

Nickel 326.0 1.01 512.50 0.62 20 AS, QM-0570-13063.5 8.02µg/L0.40

Copper 323.1 1.01 512.50 0.61 20 AS, QM-0570-13062.9 8.30µg/L0.20

Zinc 770.4 5.05 1025.0 2.90 20 AS70-13074.9 8.89µg/L1.62

Cadmium 27.78 0.202 41.000 ND 20 AS, QM-0570-13067.8 11.0µg/L0.081

Thallium 17.22 0.202 20.500 ND 20 AS70-13084.0 9.81µg/L0.061

Lead 83.23 0.404 102.50 0.314 20 AS70-13080.9 8.57µg/L0.050

Matrix Spike Dup (F811271-MSD8) Prepared: 12-Nov-18 Analyzed: 14-Nov-18Source: 8J01083-07

Chromium 306.8 1.01 410.00 ND 20 AS70-13074.8 1.82µg/L0.20

Nickel 356.0 1.01 512.50 0.63 20 AS, QM-0570-13069.3 2.14µg/L0.40

Copper 349.5 1.01 512.50 0.55 20 AS, QM-0570-13068.1 1.01µg/L0.20

Zinc 839.5 5.05 1025.0 2.43 20 AS70-13081.7 0.716µg/L1.62

Cadmium 31.09 0.202 41.000 ND 20 AS70-13075.8 3.16µg/L0.081

Thallium 18.99 0.202 20.500 ND 20 AS70-13092.6 1.26µg/L0.061

Lead 91.16 0.404 102.50 ND 20 AS70-13088.9 1.39µg/L0.050

Matrix Spike Dup (F811271-MSD9) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 131.8 5.06 50.010 93.15 2070-13077.2 4.10µg/L1.62

Cadmium 40.24 0.202 40.010 ND 2070-130101 6.85µg/L0.081

Thallium 39.37 0.202 39.990 ND 2070-13098.5 0.452µg/L0.061

Lead 52.54 0.405 50.010 2.002 2070-130101 1.71µg/L0.051

Matrix Spike Dup (F811271-MSDA) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 127.5 5.06 50.010 84.88 2070-13085.1 1.22µg/L1.62

Cadmium 40.31 0.202 40.010 0.095 2070-130101 1.67µg/L0.081

Thallium 39.14 0.202 39.990 ND 2070-13097.9 2.25µg/L0.061

Lead 50.67 0.405 50.010 0.224 2070-130101 1.79µg/L0.051

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSDB) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01

Zinc 1066 5.05 1025.0 93.15 20 AS70-13094.9 0.616µg/L1.62

Cadmium 40.21 0.202 41.000 ND 20 AS70-13098.1 0.114µg/L0.081

Thallium 20.00 0.202 20.500 ND 20 AS70-13097.6 0.618µg/L0.061

Lead 104.3 0.404 102.50 2.002 20 AS70-13099.8 0.215µg/L0.050

Matrix Spike Dup (F811271-MSDC) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10

Zinc 1097 5.05 1025.0 84.88 20 AS70-13098.7 0.586µg/L1.62

Cadmium 41.36 0.202 41.000 0.095 20 AS70-130101 0.225µg/L0.081

Thallium 20.43 0.202 20.500 ND 20 AS70-13099.7 1.31µg/L0.061

Lead 104.6 0.404 102.50 0.224 20 AS70-130102 1.04µg/L0.050

Matrix Spike Dup (F811271-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 50.95 2.53 49.990 ND 2070-130102 2.92µg/L0.51

Nickel 51.12 2.53 50.010 2.31 2070-13097.6 0.371µg/L1.01

Copper 51.66 2.53 50.000 2.40 2070-13098.5 0.826µg/L0.51

Zinc 125.6 12.6 50.010 93.15 20 QM-0570-13064.9 3.79µg/L4.05

Matrix Spike Dup (F811271-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 50.28 2.53 49.990 ND 2070-130101 0.459µg/L0.51

Nickel 55.05 2.53 50.010 4.61 2070-130101 0.976µg/L1.01

Copper 70.51 2.53 50.000 19.84 2070-130101 1.15µg/L0.51

Zinc 123.6 12.6 50.010 84.88 2070-13077.5 0.0994µg/L4.05

Matrix Spike Dup (F811271-MSDF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 1003 2.52 1025.0 ND 20 AS70-13097.8 2.36µg/L0.50

Nickel 1250 2.52 1281.2 2.31 20 AS70-13097.4 1.73µg/L1.01

Copper 1276 2.52 1281.2 2.40 20 AS70-13099.4 0.872µg/L0.50

Zinc 2587 12.6 2562.5 93.15 20 AS70-13097.3 1.28µg/L4.04

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811271 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811271-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 1015 2.52 1025.0 ND 20 AS70-13099.0 0.647µg/L0.50

Nickel 1273 2.52 1281.2 4.61 20 AS70-13099.0 0.468µg/L1.01

Copper 1279 2.52 1281.2 19.84 20 AS70-13098.3 0.984µg/L0.50

Zinc 2597 12.6 2562.5 84.88 20 AS70-13098.0 1.18µg/L4.04

Matrix Spike (F811271-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 50.51 2.53 49.990 ND 70-130101µg/L0.51

Nickel 54.52 2.53 50.010 4.61 70-13099.8µg/L1.01

Copper 71.32 2.53 50.000 19.84 70-130103µg/L0.51

Zinc 123.5 12.6 50.010 84.88 70-13077.2µg/L4.05

Matrix Spike (F811271-MSF) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01

Chromium 1027 2.52 1025.0 ND AS70-130100µg/L0.50

Nickel 1272 2.52 1281.2 2.31 AS70-13099.1µg/L1.01

Copper 1287 2.52 1281.2 2.40 AS70-130100µg/L0.50

Zinc 2620 12.6 2562.5 93.15 AS70-13098.6µg/L4.04

Matrix Spike (F811271-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10

Chromium 1022 2.52 1025.0 ND AS70-13099.7µg/L0.50

Nickel 1279 2.52 1281.2 4.61 AS70-13099.5µg/L1.01

Copper 1292 2.52 1281.2 19.84 AS70-13099.3µg/L0.50

Zinc 2628 12.6 2562.5 84.88 AS70-13099.2µg/L4.04

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811325-BLK1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Beryllium ND 0.060 Uµg/L0.004

Iron ND 10 Uµg/L1

Selenium ND 0.60 Uµg/L0.44

Antimony 0.013 0.020 Jµg/L0.009

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F811325-BLK2) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Beryllium ND 0.060 Uµg/L0.004

Iron ND 10 Uµg/L1

Selenium ND 0.60 Uµg/L0.44

Antimony ND 0.020 Uµg/L0.009

LCS (F811325-BS1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Antimony 38.26 0.100 40.030 85-11595.6µg/L0.045

LCS (F811325-BS3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Beryllium 42.22 0.301 40.010 85-115106µg/L0.020

Iron 1166 50 1250.0 85-11593.3µg/L6

Selenium 49.14 3.01 49.990 85-11598.3µg/L2.20

LCS Dup (F811325-BSD1) Prepared: 12-Nov-18 Analyzed: 15-Nov-18

Antimony 38.90 0.100 40.030 2085-11597.2 1.68µg/L0.045

LCS Dup (F811325-BSD3) Prepared: 12-Nov-18 Analyzed: 20-Nov-18

Beryllium 42.41 0.301 40.010 2085-115106 0.441µg/L0.020

Iron 1184 50 1250.0 2085-11594.7 1.51µg/L6

Selenium 48.99 3.01 49.990 2085-11598.0 0.306µg/L2.20

Matrix Spike (F811325-MS1) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 42.47 0.202 40.030 0.160 70-130106µg/L0.091

Matrix Spike (F811325-MS2) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 40.01 0.202 40.030 0.272 70-13099.3µg/L0.091

Matrix Spike (F811325-MS5) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 19.46 0.202 20.500 0.160 AS70-13094.2µg/L0.091

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MS6) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 19.42 0.202 20.500 0.272 AS70-13093.4µg/L0.091

Matrix Spike (F811325-MS7) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-01RE1

Antimony 18.93 0.202 20.500 0.409 AS70-13090.3µg/L0.091

Matrix Spike (F811325-MS8) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-07RE1

Antimony 19.04 0.202 20.500 0.263 AS70-13091.6µg/L0.091

Matrix Spike (F811325-MS9) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 42.94 1.52 40.010 ND 70-130107µg/L0.101

Iron 1241 253 1250.0 62 70-13094.4µg/L28

Selenium 50.13 15.2 49.990 ND 70-130100µg/L11.1

Matrix Spike (F811325-MSA) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 40.52 1.52 40.010 ND 70-130101µg/L0.101

Iron 1461 253 1250.0 274 70-13094.9µg/L28

Selenium 51.93 15.2 49.990 ND 70-130104µg/L11.1

Matrix Spike (F811325-MSB) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 41.33 1.52 40.010 ND 70-130103µg/L0.101

Iron 1423 253 1250.0 213 70-13096.8µg/L28

Selenium 65.49 15.2 49.990 13.20 70-130105µg/L11.1

Antimony 40.96 0.506 40.030 0.409 70-130101µg/L0.228

Matrix Spike (F811325-MSC) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 41.60 1.52 40.010 ND 70-130104µg/L0.101

Iron 1262 253 1250.0 66 70-13095.7µg/L28

Selenium 70.66 15.2 49.990 22.60 70-13096.1µg/L11.1

Antimony 40.98 0.506 40.030 0.263 70-130102µg/L0.228

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MSD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 51.90 1.51 51.250 ND AS70-130101µg/L0.101

Iron 5033 252 5125.0 62 AS70-13097.0µg/L28

Selenium 1023 15.1 1025.0 ND AS70-13099.8µg/L11.1

Matrix Spike Dup (F811325-MSD1) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 40.49 0.202 40.030 0.160 2070-130101 4.77µg/L0.091

Matrix Spike Dup (F811325-MSD2) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 39.90 0.202 40.030 0.272 2070-13099.0 0.274µg/L0.091

Matrix Spike Dup (F811325-MSD5) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-01RE1

Antimony 19.32 0.202 20.500 0.160 20 AS70-13093.5 0.732µg/L0.091

Matrix Spike Dup (F811325-MSD6) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01082-10RE1

Antimony 19.76 0.202 20.500 0.272 20 AS70-13095.1 1.73µg/L0.091

Matrix Spike Dup (F811325-MSD7) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-01RE1

Antimony 18.86 0.202 20.500 0.409 20 AS70-13090.0 0.380µg/L0.091

Matrix Spike Dup (F811325-MSD8) Prepared: 12-Nov-18 Analyzed: 16-Nov-18Source: 8J01083-07RE1

Antimony 18.57 0.202 20.500 0.263 20 AS70-13089.3 2.47µg/L0.091

Matrix Spike Dup (F811325-MSD9) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 44.18 1.52 40.010 ND 2070-130110 2.85µg/L0.101

Iron 1252 253 1250.0 62 2070-13095.3 0.883µg/L28

Selenium 49.17 15.2 49.990 ND 2070-13098.4 1.94µg/L11.1

Matrix Spike Dup (F811325-MSDA) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 39.78 1.52 40.010 ND 2070-13099.4 1.82µg/L0.101

Iron 1427 253 1250.0 274 2070-13092.2 2.34µg/L28

Selenium 49.34 15.2 49.990 ND 2070-13098.7 5.13µg/L11.1

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F811325-MSDB) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 40.99 1.52 40.010 ND 2070-130102 0.825µg/L0.101

Iron 1394 253 1250.0 213 2070-13094.5 2.03µg/L28

Selenium 68.03 15.2 49.990 13.20 2070-130110 3.81µg/L11.1

Antimony 40.42 0.506 40.030 0.409 2070-130100 1.33µg/L0.228

Matrix Spike Dup (F811325-MSDC) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 43.37 1.52 40.010 ND 2070-130108 4.16µg/L0.101

Iron 4735 253 1250.0 66 20 QM-07, 

QR-08

70-130374 116µg/L28

Selenium 69.05 15.2 49.990 22.60 2070-13092.9 2.30µg/L11.1

Antimony 41.58 0.506 40.030 0.263 2070-130103 1.46µg/L0.228

Matrix Spike Dup (F811325-MSDD) Prepared: 12-Nov-18 Analyzed: 20-Nov-18Source: 8J01082-01RE1

Beryllium 52.13 1.51 51.250 ND 20 AS70-130102 0.445µg/L0.101

Iron 4921 252 5125.0 62 20 AS70-13094.8 2.26µg/L28

Selenium 1014 15.1 1025.0 ND 20 AS70-13098.9 0.860µg/L11.1

Matrix Spike Dup (F811325-MSDE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 52.24 1.51 51.250 ND 20 AS70-130102 1.51µg/L0.101

Iron 5144 252 5125.0 274 20 AS70-13095.0 0.963µg/L28

Selenium 1039 15.1 1025.0 ND 20 AS70-130101 0.861µg/L11.1

Matrix Spike Dup (F811325-MSDF) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 55.85 1.51 51.250 ND 20 AS70-130109 0.545µg/L0.101

Iron 5154 252 5125.0 213 20 AS70-13096.4 1.56µg/L28

Selenium 1073 15.1 1025.0 13.20 20 AS70-130103 1.22µg/L11.1

Antimony 50.93 0.505 51.250 0.409 20 AS70-13098.6 1.10µg/L0.227

Matrix Spike Dup (F811325-MSDG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 53.78 1.51 51.250 ND 20 AS70-130105 2.62µg/L0.101

Iron 4975 252 5125.0 66 20 AS70-13095.8 1.58µg/L28

Selenium 1084 15.1 1025.0 22.60 20 AS70-130104 0.949µg/L11.1

Antimony 51.26 0.505 51.250 0.263 20 AS70-13099.5 2.33µg/L0.227

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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25 Vaughan Mall Trace Metals In Wastewater
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Trace Metals In Wastewater
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Bothell, WA 98011
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425.686.3096 Fax

Result Limit
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Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F811325 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F811325-MSE) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01082-10RE1

Beryllium 53.03 1.51 51.250 ND AS70-130103µg/L0.101

Iron 5194 252 5125.0 274 AS70-13096.0µg/L28

Selenium 1030 15.1 1025.0 ND AS70-130101µg/L11.1

Matrix Spike (F811325-MSF) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-01RE1

Beryllium 55.54 1.51 51.250 ND AS70-130108µg/L0.101

Iron 5235 252 5125.0 213 AS70-13098.0µg/L28

Selenium 1086 15.1 1025.0 13.20 AS70-130105µg/L11.1

Antimony 50.38 0.505 51.250 0.409 AS70-13097.5µg/L0.227

Matrix Spike (F811325-MSG) Prepared: 12-Nov-18 Analyzed: 21-Nov-18Source: 8J01083-07RE1

Beryllium 55.21 1.51 51.250 ND AS70-130108µg/L0.101

Iron 5054 252 5125.0 66 AS70-13097.3µg/L28

Selenium 1094 15.1 1025.0 22.60 AS70-130105µg/L11.1

Antimony 50.08 0.505 51.250 0.263 AS70-13097.2µg/L0.227

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:30Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

R-05 The sample was diluted due to the presence of high levels of non-target analytes or particulates resulting in elevated reporting limits.

QR-08 The RPD value for the MS/MSD was outside of acceptance limits.  Batch QC acceptable based on matrix duplicate and/or LCS/LCSD 

RPD values within control limits.

QR-06 The RPD value for the LCS/LCSD was outside of acceptance limits.  Batch QC acceptable based on MS/MSD, and where applicable, 

matrix duplicate RPD value(s) within control limits.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

QB-08 The blank was preserved to 50% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the 

preservation percentage multiplied by the MRL.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-10-2296

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8J01083
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

Page 1 of 11

11/07/2018
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 10/31/18. They were assigned to Work Order 18-10-2296. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-10-2296 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

RIVER-02 RIV_01_TCn 18-10-2296-1 10/18/18 15:40 1 Aqueous

RIVER-02 RIV_TB_TCn 18-10-2296-2 10/18/18 15:45 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-10-2296

Project Name: 8J01083

PO Number:

Date/Time
Received:

10/31/18 10:00

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

RIVER-02 RIV_01_TCn 18-10-2296-1-A 10/18/18
15:40

Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

RIVER-02 RIV_TB_TCn 18-10-2296-2-A 10/18/18
15:45

Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4307 N/A Aqueous UV 9 11/01/18 11/01/18
12:35

I1101CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 10/31/18

Work Order: 18-10-2296

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8J01083 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4307 LCS Aqueous UV 9 11/01/18 11/01/18 12:35 I1101CNL1

099-05-061-4307 LCSD Aqueous UV 9 11/01/18 11/01/18 12:35 I1101CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1660 83 0.1688 84 80-120 2 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 10/31/18

Work Order: 18-10-2296

Preparation: N/A

Method: SM 4500-CN E

Project: 8J01083 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-10-2296 Page 1 of 1
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Laboratory Reports of Sample Results and Chain of Custody 
 

Round 3 – November 14-15, 2018 
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Maricris dela Rosa

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

21 January 2019
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

B182042 NEW_01_TM 8K00745-01 15-Nov-18 00:00 21-Nov-18 10:30Water

B182043 NEW_02_TM 8K00745-02 15-Nov-18 00:00 21-Nov-18 10:30Water

B182044 NEW_EB_TM 8K00745-03 14-Nov-18 09:15 21-Nov-18 10:30Water

B182046 NEW_MS_TM 8K00745-04 15-Nov-18 00:00 21-Nov-18 10:30Water

B181937 NEW_01_THg 8K00745-06 15-Nov-18 00:00 21-Nov-18 10:30Water

B181959 NEW_02_THg 8K00745-07 15-Nov-18 00:00 21-Nov-18 10:30Water

B181960 NEW_EB_THg 8K00745-08 14-Nov-18 09:17 21-Nov-18 10:30Water

B181961 NEW_MS_THg 8K00745-09 15-Nov-18 00:00 21-Nov-18 10:30Water

B181962 PEASE_01_TM 8K00745-10 15-Nov-18 00:00 21-Nov-18 10:30Water

B181965 PEASE_02_TM 8K00745-11 15-Nov-18 00:00 21-Nov-18 10:30Water

B181967 PEASE_EB_TM 8K00745-12 14-Nov-18 08:27 21-Nov-18 10:30Water

B181969 PEASE_MS_TM 8K00745-13 15-Nov-18 00:00 21-Nov-18 10:30Water

B181970 PEASE_01_THg 8K00745-15 15-Nov-18 00:00 21-Nov-18 10:30Water

B181971 PEASE_02_THg 8K00745-16 15-Nov-18 00:00 21-Nov-18 10:30Water

B181972 PEASE_EB_THg 8K00745-17 14-Nov-18 08:29 21-Nov-18 10:30Water

B181973 PEASE_MS_THg 8K00745-18 15-Nov-18 00:00 21-Nov-18 10:30Water

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 21-Nov-18 10:30.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Cooler #1 3.3

Cooler #2 11.5

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182042 NEW_01_TM

Limit

Detection

8K00745-01

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.114 03-Dec-18 10-Dec-180.040 EPA 200.8F8121772µg/L0.018 8L10010Antimony

1.00 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.050 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.29 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

6.03 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

142 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

1.30 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

1.59 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.953 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

85.5 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182043 NEW_02_TM

Limit

Detection

8K00745-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.124 03-Dec-18 10-Dec-180.040 EPA 200.8F8121772µg/L0.018 8L10010Antimony

1.02 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.046 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.28 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

5.91 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

139 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

1.30 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

1.58 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.844 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

85.0 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182044 NEW_EB_TM

Limit

Detection

8K00745-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.009 8L04026Antimony

ND 03-Dec-18 05-Dec-180.30 UEPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.008 8L04026Cadmium

ND 03-Dec-18 05-Dec-180.10 UEPA 200.8F8121771µg/L0.02 8L04026Chromium

0.05 03-Dec-18 05-Dec-180.10 JEPA 200.8F8121771µg/L0.02 8L04026Copper

ND 03-Dec-18 05-Dec-1810 UEPA 200.8F8121771µg/L1 8L04026Iron

ND 03-Dec-18 05-Dec-180.040 UEPA 200.8F8121771µg/L0.005 8L04026Lead

ND 03-Dec-18 05-Dec-180.61 UEPA 200.8F8121771µg/L0.44 8L04026Selenium

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

5.51 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182046 NEW_MS_TM

Limit

Detection

8K00745-04

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.114 03-Dec-18 07-Dec-180.020 EPA 200.8F8121771µg/L0.009 8L08005Antimony

1.04 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.054 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.28 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

5.91 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

139 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

1.39 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

1.54 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.889 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

86.2 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181937 NEW_01_THg

Limit

Detection

8K00745-06

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

12.6 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181959 NEW_02_THg

Limit

Detection

8K00745-07

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

8.55 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181960 NEW_EB_THg

Limit

Detection

8K00745-08

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 06-Dec-18 07-Dec-180.50 UEPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181961 NEW_MS_THg

Limit

Detection

8K00745-09

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

8.59 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181962 PEASE_01_TM

Limit

Detection

8K00745-10

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.197 03-Dec-18 10-Dec-180.040 EPA 200.8F8121772µg/L0.018 8L10010Antimony

4.63 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.118 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.59 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

17.5 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

271 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

0.304 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

2.23 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.030 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

117 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181965 PEASE_02_TM

Limit

Detection

8K00745-11

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.206 03-Dec-18 10-Dec-180.040 EPA 200.8F8121772µg/L0.018 8L10010Antimony

4.64 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.110 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.57 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

17.4 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

272 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

0.320 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

2.58 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.020 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

117 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181967 PEASE_EB_TM

Limit

Detection

8K00745-12

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.009 8L04026Antimony

ND 03-Dec-18 05-Dec-180.30 UEPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.008 8L04026Cadmium

ND 03-Dec-18 05-Dec-180.10 UEPA 200.8F8121771µg/L0.02 8L04026Chromium

0.04 03-Dec-18 05-Dec-180.10 JEPA 200.8F8121771µg/L0.02 8L04026Copper

ND 03-Dec-18 05-Dec-1810 UEPA 200.8F8121771µg/L1 8L04026Iron

ND 03-Dec-18 05-Dec-180.040 UEPA 200.8F8121771µg/L0.005 8L04026Lead

ND 03-Dec-18 05-Dec-180.61 UEPA 200.8F8121771µg/L0.44 8L04026Selenium

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

31.3 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181969 PEASE_MS_TM

Limit

Detection

8K00745-13

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.214 03-Dec-18 10-Dec-180.040 EPA 200.8F8121772µg/L0.018 8L10010Antimony

4.52 03-Dec-18 05-Dec-180.30 EPA 200.8F8121771µg/L0.10 8L04026Arsenic

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

0.109 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.008 8L04026Cadmium

0.56 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Chromium

17.1 03-Dec-18 05-Dec-180.10 EPA 200.8F8121771µg/L0.02 8L04026Copper

261 03-Dec-18 05-Dec-1810 EPA 200.8F8121771µg/L1 8L04026Iron

0.305 03-Dec-18 05-Dec-180.040 EPA 200.8F8121771µg/L0.005 8L04026Lead

1.99 03-Dec-18 05-Dec-180.61 EPA 200.8F8121771µg/L0.44 8L04026Selenium

0.032 03-Dec-18 05-Dec-180.020 EPA 200.8F8121771µg/L0.002 8L04026Silver

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

115 03-Dec-18 05-Dec-180.50 EPA 200.8F8121771µg/L0.16 8L04026Zinc

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181970 PEASE_01_THg

Limit

Detection

8K00745-15

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

5.15 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181971 PEASE_02_THg

Limit

Detection

8K00745-16

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

4.83 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181972 PEASE_EB_THg

Limit

Detection

8K00745-17

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 06-Dec-18 07-Dec-180.50 UEPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 23 of 43



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B181973 PEASE_MS_THg

Limit

Detection

8K00745-18

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

5.10 06-Dec-18 07-Dec-180.50 EPA 1631EF8122711ng/L0.08 8L08004Mercury

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812177-BLK1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Arsenic ND 0.30 Uµg/L0.10

Silver 0.012 0.020 Jµg/L0.002

Blank (F812177-BLK2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Silver 0.007 0.020 Jµg/L0.002

Blank (F812177-BLK3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Arsenic ND 0.30 Uµg/L0.10

LCS (F812177-BS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Arsenic 50.41 1.50 50.000 85-115101µg/L0.50

Silver 24.76 0.100 25.000 85-11599.0µg/L0.010

LCS Dup (F812177-BSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Arsenic 50.50 1.50 50.000 2085-115101 0.187µg/L0.50

Silver 24.88 0.100 25.000 2085-11599.5 0.475µg/L0.010

Matrix Spike (F812177-MS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Arsenic 53.52 1.52 50.000 1.04 70-130105µg/L0.51

Silver 25.54 0.101 25.000 0.889 70-13098.6µg/L0.010

Matrix Spike (F812177-MS2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Arsenic 58.54 1.52 50.000 4.52 70-130108µg/L0.51

Silver 24.22 0.101 25.000 0.032 70-13096.7µg/L0.010

Matrix Spike (F812177-MS3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Arsenic 219.8 1.51 205.00 1.04 AS70-130107µg/L0.50

Silver 11.14 0.101 10.250 0.889 AS70-130100µg/L0.010

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812177-MS4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Arsenic 226.0 1.51 205.00 4.52 AS70-130108µg/L0.50

Silver 10.09 0.101 10.250 0.032 AS70-13098.1µg/L0.010

Matrix Spike Dup (F812177-MSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Arsenic 56.14 1.52 50.000 1.04 2070-130110 4.78µg/L0.51

Silver 25.93 0.101 25.000 0.889 2070-130100 1.52µg/L0.010

Matrix Spike Dup (F812177-MSD2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Arsenic 58.88 1.52 50.000 4.52 2070-130109 0.568µg/L0.51

Silver 24.39 0.101 25.000 0.032 2070-13097.4 0.701µg/L0.010

Matrix Spike Dup (F812177-MSD3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Arsenic 219.2 1.51 205.00 1.04 20 AS70-130106 0.289µg/L0.50

Silver 11.35 0.101 10.250 0.889 20 AS70-130102 1.89µg/L0.010

Matrix Spike Dup (F812177-MSD4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Arsenic 227.6 1.51 205.00 4.52 20 AS70-130109 0.713µg/L0.50

Silver 10.10 0.101 10.250 0.032 20 AS70-13098.3 0.131µg/L0.010

Batch F812271 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812271-BLK1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812271-BLK2) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury ND 0.50 Ung/L0.08

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812271 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812271-BLK3) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812271-BLK4) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury ND 0.52 QB-06, Ung/L0.09

LCS (F812271-BS1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury 15.41 0.50 14.688 80-120105ng/L0.08

LCS Dup (F812271-BSD1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18

Mercury 15.48 0.50 14.688 2480-120105 0.428ng/L0.08

Duplicate (F812271-DUP1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-06

Mercury 12.48 0.50 12.62 24 AD1.08ng/L0.08

Matrix Spike (F812271-MS1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-09

Mercury 27.11 0.50 20.281 8.59 AS71-12591.3ng/L0.08

Matrix Spike (F812271-MS2) Prepared: 06-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-18

Mercury 24.25 0.50 20.281 5.10 AS71-12594.4ng/L0.08

Matrix Spike Dup (F812271-MSD1) Prepared: 06-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-09

Mercury 27.79 0.50 20.281 8.59 24 AS71-12594.7 2.49ng/L0.08

Matrix Spike Dup (F812271-MSD2) Prepared: 06-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-18

Mercury 24.59 0.50 20.281 5.10 24 AS71-12596.1 1.40ng/L0.08

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812177-BLK1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Copper ND 0.10 Uµg/L0.02

Zinc ND 0.50 Uµg/L0.16

Selenium ND 0.60 Uµg/L0.44

Cadmium ND 0.020 Uµg/L0.008

Antimony 0.011 0.020 Jµg/L0.009

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F812177-BLK2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Copper ND 0.10 Uµg/L0.02

Zinc 0.19 0.50 Jµg/L0.16

Antimony ND 0.020 Uµg/L0.009

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F812177-BLK3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Selenium ND 0.60 Uµg/L0.44

Cadmium ND 0.020 Uµg/L0.008

LCS (F812177-BS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium 42.21 0.301 40.010 85-115105µg/L0.020

Chromium 46.78 0.50 49.990 85-11593.6µg/L0.10

Iron 1178 50 1250.0 85-11594.2µg/L6

Copper 53.36 0.50 50.000 85-115107µg/L0.10

Zinc 52.44 2.50 50.010 85-115105µg/L0.80

Selenium 52.64 3.01 49.990 85-115105µg/L2.20

Cadmium 39.05 0.100 40.010 85-11597.6µg/L0.040

Antimony 42.72 0.100 40.030 85-115107µg/L0.045

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS (F812177-BS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Thallium 39.17 0.100 39.990 85-11597.9µg/L0.030

Lead 50.12 0.200 50.010 85-115100µg/L0.025

LCS Dup (F812177-BSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium 42.53 0.301 40.010 2085-115106 0.756µg/L0.020

Chromium 47.02 0.50 49.990 2085-11594.0 0.502µg/L0.10

Iron 1180 50 1250.0 2085-11594.4 0.178µg/L6

Copper 53.57 0.50 50.000 2085-115107 0.384µg/L0.10

Zinc 52.43 2.50 50.010 2085-115105 0.0113µg/L0.80

Selenium 52.92 3.01 49.990 2085-115106 0.525µg/L2.20

Cadmium 38.56 0.100 40.010 2085-11596.4 1.26µg/L0.040

Antimony 42.77 0.100 40.030 2085-115107 0.126µg/L0.045

Thallium 39.61 0.100 39.990 2085-11599.0 1.12µg/L0.030

Lead 50.89 0.200 50.010 2085-115102 1.53µg/L0.025

Matrix Spike (F812177-MS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 42.88 0.304 40.010 ND 70-130107µg/L0.020

Chromium 47.84 0.51 49.990 0.28 70-13095.1µg/L0.10

Iron 1246 51 1250.0 139 70-13088.6µg/L6

Copper 58.34 0.51 50.000 5.91 70-130105µg/L0.10

Zinc 128.1 2.53 50.010 86.18 70-13083.8µg/L0.81

Selenium 56.52 3.04 49.990 ND 70-130113µg/L2.23

Cadmium 40.09 0.101 40.010 0.054 70-130100µg/L0.040

Thallium 38.29 0.101 39.990 ND 70-13095.8µg/L0.030

Lead 50.54 0.202 50.010 1.391 70-13098.3µg/L0.025

Matrix Spike (F812177-MS2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 41.54 0.304 40.010 ND 70-130104µg/L0.020

Chromium 47.11 0.51 49.990 0.56 70-13093.1µg/L0.10

Iron 1344 51 1250.0 261 70-13086.7µg/L6

Copper 67.91 0.51 50.000 17.12 70-130102µg/L0.10

Zinc 158.2 2.53 50.010 115.0 70-13086.6µg/L0.81

Selenium 58.16 3.04 49.990 ND 70-130116µg/L2.23

Cadmium 39.64 0.101 40.010 0.109 70-13098.8µg/L0.040

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812177-MS2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Thallium 37.24 0.101 39.990 ND 70-13093.1µg/L0.030

Lead 48.06 0.202 50.010 0.305 70-13095.5µg/L0.025

Matrix Spike (F812177-MS3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 10.83 0.303 10.250 ND AS70-130106µg/L0.020

Chromium 192.8 0.50 205.00 0.28 AS70-13093.9µg/L0.10

Iron 1115 50 1025.0 139 AS70-13095.2µg/L6

Copper 269.9 0.50 256.25 5.91 AS70-130103µg/L0.10

Zinc 620.7 2.52 512.50 86.18 AS70-130104µg/L0.81

Selenium 220.6 3.03 205.00 ND AS70-130108µg/L2.22

Cadmium 20.42 0.101 20.500 0.054 AS70-13099.3µg/L0.040

Thallium 9.824 0.101 10.250 ND AS70-13095.8µg/L0.030

Lead 51.86 0.202 51.250 1.391 AS70-13098.5µg/L0.025

Matrix Spike (F812177-MS4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 10.21 0.303 10.250 ND AS70-13099.6µg/L0.020

Chromium 224.5 0.50 205.00 0.56 AS70-130109µg/L0.10

Iron 1331 50 1025.0 261 AS70-130104µg/L6

Copper 275.2 0.50 256.25 17.12 AS70-130101µg/L0.10

Zinc 680.2 2.52 512.50 115.0 AS70-130110µg/L0.81

Selenium 223.7 3.03 205.00 ND AS70-130109µg/L2.22

Cadmium 20.04 0.101 20.500 0.109 AS70-13097.2µg/L0.040

Thallium 9.262 0.101 10.250 ND AS70-13090.4µg/L0.030

Lead 48.09 0.202 51.250 0.305 AS70-13093.2µg/L0.025

Matrix Spike (F812177-MS9) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 41.43 0.101 40.030 0.124 70-130103µg/L0.046

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812177-MSA) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-13

Antimony 40.14 0.101 40.030 0.229 70-13099.7µg/L0.046

Matrix Spike (F812177-MSB) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 10.05 0.101 10.250 0.124 AS70-13096.9µg/L0.045

Matrix Spike Dup (F812177-MSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 43.21 0.304 40.010 ND 2070-130108 0.780µg/L0.020

Chromium 49.02 0.51 49.990 0.28 2070-13097.5 2.44µg/L0.10

Iron 1255 51 1250.0 139 2070-13089.3 0.741µg/L6

Copper 59.45 0.51 50.000 5.91 2070-130107 1.89µg/L0.10

Zinc 131.9 2.53 50.010 86.18 2070-13091.3 2.89µg/L0.81

Selenium 57.19 3.04 49.990 ND 2070-130114 1.19µg/L2.23

Cadmium 40.91 0.101 40.010 0.054 2070-130102 2.02µg/L0.040

Thallium 39.00 0.101 39.990 ND 2070-13097.5 1.83µg/L0.030

Lead 51.41 0.202 50.010 1.391 2070-130100 1.71µg/L0.025

Matrix Spike Dup (F812177-MSD2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 40.87 0.304 40.010 ND 2070-130102 1.62µg/L0.020

Chromium 48.69 0.51 49.990 0.56 2070-13096.3 3.29µg/L0.10

Iron 1373 51 1250.0 261 2070-13089.0 2.12µg/L6

Copper 69.47 0.51 50.000 17.12 2070-130105 2.26µg/L0.10

Zinc 162.1 2.53 50.010 115.0 2070-13094.3 2.41µg/L0.81

Selenium 58.59 3.04 49.990 ND 2070-130117 0.734µg/L2.23

Cadmium 40.69 0.101 40.010 0.109 2070-130101 2.61µg/L0.040

Thallium 36.50 0.101 39.990 ND 2070-13091.3 1.98µg/L0.030

Lead 47.19 0.202 50.010 0.305 2070-13093.8 1.83µg/L0.025

Matrix Spike Dup (F812177-MSD3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 10.69 0.303 10.250 ND 20 AS70-130104 1.29µg/L0.020

Chromium 191.4 0.50 205.00 0.28 20 AS70-13093.2 0.730µg/L0.10

Iron 1120 50 1025.0 139 20 AS70-13095.7 0.404µg/L6

Copper 269.0 0.50 256.25 5.91 20 AS70-130103 0.335µg/L0.10

Zinc 623.3 2.52 512.50 86.18 20 AS70-130105 0.424µg/L0.81

Selenium 220.0 3.03 205.00 ND 20 AS70-130107 0.264µg/L2.22

Cadmium 20.10 0.101 20.500 0.054 20 AS70-13097.8 1.58µg/L0.040

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812177-MSD3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Thallium 9.603 0.101 10.250 ND 20 AS70-13093.7 2.27µg/L0.030

Lead 50.47 0.202 51.250 1.391 20 AS70-13095.8 2.72µg/L0.025

Matrix Spike Dup (F812177-MSD4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 10.32 0.303 10.250 ND 20 AS70-130101 1.10µg/L0.020

Chromium 192.5 0.50 205.00 0.56 20 AS70-13093.6 15.4µg/L0.10

Iron 1227 50 1025.0 261 20 AS70-13094.2 8.13µg/L6

Copper 274.1 0.50 256.25 17.12 20 AS70-130100 0.402µg/L0.10

Zinc 646.4 2.52 512.50 115.0 20 AS70-130104 5.09µg/L0.81

Selenium 227.9 3.03 205.00 ND 20 AS70-130111 1.87µg/L2.22

Cadmium 20.33 0.101 20.500 0.109 20 AS70-13098.6 1.39µg/L0.040

Thallium 9.383 0.101 10.250 ND 20 AS70-13091.5 1.29µg/L0.030

Lead 48.28 0.202 51.250 0.305 20 AS70-13093.6 0.405µg/L0.025

Matrix Spike Dup (F812177-MSD9) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 38.63 0.101 40.030 0.124 2070-13096.2 6.99µg/L0.046

Matrix Spike Dup (F812177-MSDA) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-13

Antimony 42.92 0.101 40.030 0.229 2070-130107 6.70µg/L0.046

Matrix Spike Dup (F812177-MSDB) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 10.56 0.101 10.250 0.124 20 AS70-130102 4.92µg/L0.045

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

21-Jan-19 11:44Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

QB-06 The blank was preserved to 5% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the preservation 

percentage multiplied by the MRL.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Maricris dela Rosa, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-11-1947

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8K00745
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

12/05/2018
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 11/27/18. They were assigned to Work Order 18-11-1947. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-11-1947 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

002256 NEW_01_TCn 18-11-1947-1 11/15/18 00:00 1 Aqueous

002268 PEASE_01_TCn 18-11-1947-2 11/15/18 00:00 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-11-1947

Project Name: 8K00745

PO Number:

Date/Time
Received:

11/27/18 10:15

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

002256 NEW_01_TCn 18-11-1947-1-A 11/15/18
00:00

Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

002268 PEASE_01_TCn 18-11-1947-2-A 11/15/18
00:00

Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4315 N/A Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 11/27/18

Work Order: 18-11-1947

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8K00745 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4315 LCS Aqueous UV 9 11/29/18 11/29/18 14:28 I1129CNL1

099-05-061-4315 LCSD Aqueous UV 9 11/29/18 11/29/18 14:28 I1129CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1705 85 0.1662 83 80-120 3 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 11/27/18

Work Order: 18-11-1947

Preparation: N/A

Method: SM 4500-CN E

Project: 8K00745 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-11-1947 Page 1 of 1
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

15 January 2019

Page 1 of 39



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

B182032 RIVER_02_TM 8K00762-02 15-Nov-18 13:02 21-Nov-18 10:30Water

B182033 RIVER_EB_TM 8K00762-03 15-Nov-18 12:37 21-Nov-18 10:30Water

B182034 RIVER_MS_TM 8K00762-04 15-Nov-18 13:07 21-Nov-18 10:30Water

D2852 RIVER_01_DM Dissolved 8K00762-05 15-Nov-18 12:48 21-Nov-18 10:30Water

D2854 RIVER_02_DM Dissolved 8K00762-06 15-Nov-18 12:51 21-Nov-18 10:30Water

D2856 RIVER_EB_DM Dissolved 8K00762-07 15-Nov-18 12:35 21-Nov-18 10:30Water

D2858 RIVER_MS_DM Dissolved 8K00762-08 15-Nov-18 12:55 21-Nov-18 10:30Water

B182035 RIVER_01_DHg Dissolved 8K00762-09 15-Nov-18 13:09 21-Nov-18 10:30Water

B182037 RIVER_02_DHg Dissolved 8K00762-10 15-Nov-18 13:11 21-Nov-18 10:30Water

B182038 RIVER_EB_DHg Dissolved 8K00762-11 15-Nov-18 12:39 21-Nov-18 10:30Water

B182039 RIVER_MS_DHg Dissolved 8K00762-12 15-Nov-18 13:13 21-Nov-18 10:30Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 21-Nov-18 10:30.  The samples were received intact, on-ice within 

two sealed coolers at 

Cooler Temp C°

Cooler #1 3.3

Cooler #2 11.5

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

Samples were prepared and analyzed for total metals by preconcentration followed by analysis via inductively coupled plasma mass 

spectrometry (ICP-MS) in accordance with EPA 1640 Mod.

Client was contacted during the analysis of the 1st sample, 8K00762-01, as the results did not match 8K00762-02 or the MS/MSD sample.  

Client requested that we cancel the analysis of this sample and only report the EB and the field duplicate.

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182032 RIVER_02_TM

Limit

Detection

8K00762-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.159 03-Dec-18 05-Dec-180.202 QM-12, 

R-05, J

EPA 200.8F81217710µg/L0.091 8L04026Antimony

ND 03-Dec-18 05-Dec-180.606 U, R-05EPA 200.8F81217710µg/L0.040 8L04026Beryllium

0.67 03-Dec-18 05-Dec-181.01 R-05, JEPA 200.8F81217710µg/L0.20 8L04026Chromium

284 03-Dec-18 05-Dec-18101 R-05EPA 200.8F81217710µg/L11 8L04026Iron

ND 03-Dec-18 05-Dec-180.202 U, R-05EPA 200.8F81217710µg/L0.061 8L04026Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182033 RIVER_EB_TM

Limit

Detection

8K00762-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.010 03-Dec-18 05-Dec-180.020 JEPA 200.8F8121771µg/L0.009 8L04026Antimony

ND 03-Dec-18 05-Dec-180.061 UEPA 200.8F8121771µg/L0.004 8L04026Beryllium

ND 03-Dec-18 05-Dec-180.10 UEPA 200.8F8121771µg/L0.02 8L04026Chromium

ND 03-Dec-18 05-Dec-1810 UEPA 200.8F8121771µg/L1 8L04026Iron

ND 03-Dec-18 05-Dec-180.020 UEPA 200.8F8121771µg/L0.006 8L04026Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182034 RIVER_MS_TM

Limit

Detection

8K00762-04

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.154 03-Dec-18 05-Dec-180.202 QM-12, 

R-05, J

EPA 200.8F81217710µg/L0.091 8L04026Antimony

ND 03-Dec-18 05-Dec-180.606 U, R-05EPA 200.8F81217710µg/L0.040 8L04026Beryllium

0.71 03-Dec-18 05-Dec-181.01 R-05, JEPA 200.8F81217710µg/L0.20 8L04026Chromium

304 03-Dec-18 05-Dec-18101 R-05EPA 200.8F81217710µg/L11 8L04026Iron

ND 03-Dec-18 05-Dec-180.202 R-05, UEPA 200.8F81217710µg/L0.061 8L04026Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2852 RIVER_01_DM Dissolved

Limit

Detection

8K00762-05

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.76 02-Jan-19 07-Jan-190.38 EPA 1640F8124865µg/L0.04 9A07016Arsenic

0.051 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.60 02-Jan-19 08-Jan-190.25 EPA 1640F8124865µg/L0.08 9A08016Copper

0.105 02-Jan-19 04-Jan-190.100 EPA 1640F8124865µg/L0.020 9A04012Lead

0.68 02-Jan-19 04-Jan-190.25 EPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.02 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

2.39 02-Jan-19 04-Jan-190.50 EPA 1640F8124865µg/L0.14 9A04012Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2854 RIVER_02_DM Dissolved

Limit

Detection

8K00762-06

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.76 02-Jan-19 07-Jan-190.38 EPA 1640F8124865µg/L0.04 9A07016Arsenic

0.040 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.58 02-Jan-19 08-Jan-190.25 EPA 1640F8124865µg/L0.08 9A08016Copper

0.105 02-Jan-19 04-Jan-190.100 EPA 1640F8124865µg/L0.020 9A04012Lead

0.73 02-Jan-19 04-Jan-190.25 EPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.03 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

2.31 02-Jan-19 04-Jan-190.50 EPA 1640F8124865µg/L0.14 9A04012Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2856 RIVER_EB_DM Dissolved

Limit

Detection

8K00762-07

Sample Preparation: EFGS SOP2820 Reductive Precipitation

ND 02-Jan-19 07-Jan-190.38 UEPA 1640F8124865µg/L0.04 9A07016Arsenic

0.123 02-Jan-19 04-Jan-190.100 EPA 1640F8124865µg/L0.020 9A04012Cadmium

ND 02-Jan-19 07-Jan-190.25 UEPA 1640F8124865µg/L0.08 9A07016Copper

ND 02-Jan-19 04-Jan-190.100 UEPA 1640F8124865µg/L0.020 9A04012Lead

0.20 02-Jan-19 04-Jan-190.25 JEPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.02 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

0.24 02-Jan-19 04-Jan-190.50 JEPA 1640F8124865µg/L0.14 9A04012Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2858 RIVER_MS_DM Dissolved

Limit

Detection

8K00762-08

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.76 02-Jan-19 07-Jan-190.38 EPA 1640F8124865µg/L0.04 9A07016Arsenic

0.039 02-Jan-19 04-Jan-190.100 JEPA 1640F8124865µg/L0.020 9A04012Cadmium

0.58 02-Jan-19 07-Jan-190.25 EPA 1640F8124865µg/L0.08 9A07016Copper

0.103 02-Jan-19 04-Jan-190.100 EPA 1640F8124865µg/L0.020 9A04012Lead

0.68 02-Jan-19 04-Jan-190.25 EPA 1640F8124865µg/L0.08 9A04012Nickel

ND 02-Jan-19 07-Jan-191.50 UEPA 1640 Mod.F8124865µg/L0.16 9A07016Selenium

0.02 02-Jan-19 04-Jan-190.10 JEPA 1640F8124865µg/L0.01 9A04012Silver

2.11 02-Jan-19 04-Jan-190.50 EPA 1640F8124865µg/L0.14 9A04012Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182035 RIVER_01_DHg Dissolved

Limit

Detection

8K00762-09

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.23 20-Nov-18 08-Dec-180.50 EPA 1631EF8122911ng/L0.08 8L08008Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182037 RIVER_02_DHg Dissolved

Limit

Detection

8K00762-10

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.19 20-Nov-18 08-Dec-180.50 EPA 1631EF8122911ng/L0.08 8L08008Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182038 RIVER_EB_DHg Dissolved

Limit

Detection

8K00762-11

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 20-Nov-18 08-Dec-180.50 UEPA 1631EF8122911ng/L0.08 8L08008Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182039 RIVER_MS_DHg Dissolved

Limit

Detection

8K00762-12

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

1.23 26-Nov-18 10-Dec-180.50 EPA 1631EF8122961ng/L0.08 8L11018Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812291 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812291-BLK1) Prepared & Analyzed: 08-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812291-BLK2) Prepared & Analyzed: 08-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812291-BLK3) Prepared & Analyzed: 08-Dec-18

Mercury ND 0.50 Ung/L0.08

LCS (F812291-BS1) Prepared & Analyzed: 08-Dec-18

Mercury 14.30 0.50 14.688 80-12097.3ng/L0.08

LCS Dup (F812291-BSD1) Prepared & Analyzed: 08-Dec-18

Mercury 14.41 0.50 14.688 2480-12098.1 0.771ng/L0.08

Duplicate (F812291-DUP1) Prepared & Analyzed: 08-Dec-18Source: 8K00376-09

Mercury 1.61 0.50 1.65 24 AD2.83ng/L0.08

Matrix Spike (F812291-MS1) Prepared & Analyzed: 08-Dec-18Source: 8K00376-09

Mercury 6.38 0.50 5.0702 1.65 AS71-12593.3ng/L0.08

Matrix Spike (F812291-MS2) Prepared & Analyzed: 08-Dec-18Source: 8K00376-12

Mercury 2.73 0.50 2.5351 0.24 AS71-12598.1ng/L0.08

Matrix Spike Dup (F812291-MSD1) Prepared & Analyzed: 08-Dec-18Source: 8K00376-09

Mercury 6.58 0.50 5.0702 1.65 24 AS71-12597.1 2.98ng/L0.08

Matrix Spike Dup (F812291-MSD2) Prepared & Analyzed: 08-Dec-18Source: 8K00376-12

Mercury 2.64 0.50 2.5351 0.24 24 AS71-12594.6 3.23ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812296 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812296-BLK1) Prepared & Analyzed: 10-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812296-BLK2) Prepared & Analyzed: 10-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812296-BLK3) Prepared & Analyzed: 10-Dec-18

Mercury ND 0.50 Ung/L0.08

LCS (F812296-BS1) Prepared & Analyzed: 10-Dec-18

Mercury 14.85 0.50 14.688 80-120101ng/L0.08

LCS Dup (F812296-BSD1) Prepared & Analyzed: 10-Dec-18

Mercury 14.95 0.50 14.688 2480-120102 0.684ng/L0.08

Duplicate (F812296-DUP1) Prepared & Analyzed: 10-Dec-18Source: 8L00092-01

Mercury 12.72 0.50 12.42 24 AD2.39ng/L0.08

Matrix Spike (F812296-MS1) Prepared & Analyzed: 10-Dec-18Source: 8K00369-05

Mercury 11.72 0.50 10.140 2.50 AS71-12590.9ng/L0.08

Matrix Spike (F812296-MS2) Prepared & Analyzed: 10-Dec-18Source: 8K00762-12RE1

Mercury 6.16 0.50 5.0702 1.23 AS71-12597.2ng/L0.08

Matrix Spike Dup (F812296-MSD1) Prepared & Analyzed: 10-Dec-18Source: 8K00369-05

Mercury 11.52 0.50 10.140 2.50 24 AS71-12589.0 1.64ng/L0.08

Matrix Spike Dup (F812296-MSD2) Prepared & Analyzed: 10-Dec-18Source: 8K00762-12RE1

Mercury 6.12 0.50 5.0702 1.23 24 AS71-12596.4 0.644ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Blank (F812486-BLK1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 0.23 0.25 Jµg/L0.08

Zinc 0.47 0.50 Jµg/L0.14

Silver 0.02 0.10 Jµg/L0.01

Cadmium 0.022 0.100 Jµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812486-BLK2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 0.21 0.25 Jµg/L0.08

Zinc 0.31 0.50 Jµg/L0.14

Silver 0.02 0.10 Jµg/L0.01

Cadmium 0.020 0.100 Jµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812486-BLK3) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper ND 0.25 Uµg/L0.08

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

Blank (F812486-BLK4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper ND 0.25 Uµg/L0.08

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

LCS (F812486-BS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Silver 4.68 0.50 6.2500 30-15174.9µg/L0.05

LCS (F812486-BS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 9.55 0.25 12.502 71-13076.4µg/L0.08

Lead 10.58 0.100 12.502 62-12984.6µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

LCS (F812486-BS3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Zinc 11.13 2.50 12.502 75-9589.0µg/L0.69

Cadmium 8.920 0.500 10.002 73-10589.2µg/L0.101

LCS (F812486-BS4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper 10.92 0.25 12.500 77-10987.4µg/L0.08

Arsenic 9.84 0.38 12.500 58-11078.8µg/L0.04

Selenium 11.11 1.50 12.498 70-12088.9µg/L0.16

LCS Dup (F812486-BSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Silver 2.54 0.50 6.2500 20 QR-0630-15140.7 59.2µg/L0.05

LCS Dup (F812486-BSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 9.17 0.25 12.502 2071-13073.4 4.04µg/L0.08

Lead 10.26 0.100 12.502 2062-12982.1 3.06µg/L0.020

LCS Dup (F812486-BSD3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Zinc 9.46 2.50 12.502 2075-9575.7 16.2µg/L0.69

Cadmium 8.082 0.500 10.002 2073-10580.8 9.86µg/L0.101

LCS Dup (F812486-BSD4) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Copper 12.19 0.25 12.500 2077-10997.5 11.0µg/L0.08

Arsenic 9.93 0.38 12.500 2058-11079.4 0.825µg/L0.04

Selenium 11.07 1.50 12.498 2570-12088.6 0.327µg/L0.16

Matrix Spike (F812486-MS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Silver 4.40 0.50 6.2500 ND 30-15170.4µg/L0.05

Cadmium 9.480 0.500 10.002 ND 73-10594.8µg/L0.101

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Matrix Spike (F812486-MS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Silver 5.83 0.50 6.2500 ND 30-15193.2µg/L0.05

Cadmium 9.482 0.500 10.002 ND 73-10594.8µg/L0.101

Matrix Spike (F812486-MS3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Nickel 6.93 0.25 12.502 0.41 QM-0571-13052.2µg/L0.08

Zinc 12.02 0.50 12.502 0.91 75-9588.9µg/L0.14

Lead 11.71 0.100 12.502 0.024 62-12993.5µg/L0.020

Matrix Spike (F812486-MS4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Nickel 10.72 0.25 12.502 0.68 71-13080.3µg/L0.08

Zinc 13.54 0.50 12.502 2.11 75-9591.4µg/L0.14

Lead 11.97 0.100 12.502 0.103 62-12994.9µg/L0.020

Matrix Spike (F812486-MS5) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8J01083-07RE1

Copper 13.48 0.25 12.500 0.53 77-109104µg/L0.08

Arsenic 11.88 0.38 12.500 0.88 58-11088.0µg/L0.04

Selenium 8.22 1.50 12.498 ND 42-13165.8µg/L0.16

Matrix Spike (F812486-MS6) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8K00762-08RE1

Copper 13.24 0.25 12.500 0.58 77-109101µg/L0.08

Arsenic 12.14 0.38 12.500 0.76 58-11091.0µg/L0.04

Selenium 11.75 1.50 12.498 ND 42-13194.0µg/L0.16

Matrix Spike Dup (F812486-MSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Silver 5.27 0.50 6.2500 ND 2030-15184.3 17.9µg/L0.05

Cadmium 9.298 0.500 10.002 ND 2073-10593.0 1.93µg/L0.101

Matrix Spike Dup (F812486-MSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Silver 5.48 0.50 6.2500 ND 2030-15187.7 6.10µg/L0.05

Cadmium 8.670 0.500 10.002 ND 2073-10586.7 8.94µg/L0.101

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812486 - EFGS SOP2820 Reductive Precipitation

Matrix Spike Dup (F812486-MSD3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8J01083-07

Nickel 8.43 0.25 12.502 0.41 20 QM-0571-13064.2 19.5µg/L0.08

Zinc 12.08 0.50 12.502 0.91 2075-9589.3 0.499µg/L0.14

Lead 12.27 0.100 12.502 0.024 2062-12998.0 4.67µg/L0.020

Matrix Spike Dup (F812486-MSD4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8K00762-08

Nickel 10.56 0.25 12.502 0.68 2071-13079.0 1.53µg/L0.08

Zinc 12.85 0.50 12.502 2.11 2075-9585.9 5.21µg/L0.14

Lead 11.54 0.100 12.502 0.103 2062-12991.5 3.61µg/L0.020

Matrix Spike Dup (F812486-MSD5) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8J01083-07RE1

Copper 13.63 0.25 12.500 0.53 2077-109105 1.10µg/L0.08

Arsenic 12.09 0.38 12.500 0.88 2058-11089.6 1.71µg/L0.04

Selenium 8.23 1.50 12.498 ND 2542-13165.8 0.0359µg/L0.16

Matrix Spike Dup (F812486-MSD6) Prepared: 02-Jan-19 Analyzed: 07-Jan-19Source: 8K00762-08RE1

Copper 13.39 0.25 12.500 0.58 2077-109102 1.14µg/L0.08

Arsenic 12.22 0.38 12.500 0.76 2058-11091.7 0.696µg/L0.04

Selenium 11.41 1.50 12.498 ND 2542-13191.3 2.92µg/L0.16

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 25 of 39



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812177-BLK1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Antimony 0.011 0.020 Jµg/L0.009

Thallium ND 0.020 Uµg/L0.006

Blank (F812177-BLK2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium ND 0.060 Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Antimony ND 0.020 Uµg/L0.009

Thallium ND 0.020 Uµg/L0.006

LCS (F812177-BS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium 42.21 0.301 40.010 85-115105µg/L0.020

Chromium 46.78 0.50 49.990 85-11593.6µg/L0.10

Iron 1178 50 1250.0 85-11594.2µg/L6

Antimony 42.72 0.100 40.030 85-115107µg/L0.045

Thallium 39.17 0.100 39.990 85-11597.9µg/L0.030

LCS Dup (F812177-BSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18

Beryllium 42.53 0.301 40.010 2085-115106 0.756µg/L0.020

Chromium 47.02 0.50 49.990 2085-11594.0 0.502µg/L0.10

Iron 1180 50 1250.0 2085-11594.4 0.178µg/L6

Antimony 42.77 0.100 40.030 2085-115107 0.126µg/L0.045

Thallium 39.61 0.100 39.990 2085-11599.0 1.12µg/L0.030

Matrix Spike (F812177-MS1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 42.88 0.304 40.010 ND 70-130107µg/L0.020

Chromium 47.84 0.51 49.990 0.28 70-13095.1µg/L0.10

Iron 1246 51 1250.0 139 70-13088.6µg/L6

Thallium 38.29 0.101 39.990 ND 70-13095.8µg/L0.030

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812177-MS2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 41.54 0.304 40.010 ND 70-130104µg/L0.020

Chromium 47.11 0.51 49.990 0.56 70-13093.1µg/L0.10

Iron 1344 51 1250.0 261 70-13086.7µg/L6

Thallium 37.24 0.101 39.990 ND 70-13093.1µg/L0.030

Matrix Spike (F812177-MS3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 10.83 0.303 10.250 ND AS70-130106µg/L0.020

Chromium 192.8 0.50 205.00 0.28 AS70-13093.9µg/L0.10

Iron 1115 50 1025.0 139 AS70-13095.2µg/L6

Thallium 9.824 0.101 10.250 ND AS70-13095.8µg/L0.030

Matrix Spike (F812177-MS4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 10.21 0.303 10.250 ND AS70-13099.6µg/L0.020

Chromium 224.5 0.50 205.00 0.56 AS70-130109µg/L0.10

Iron 1331 50 1025.0 261 AS70-130104µg/L6

Thallium 9.262 0.101 10.250 ND AS70-13090.4µg/L0.030

Matrix Spike (F812177-MS9) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 41.43 0.101 40.030 0.124 70-130103µg/L0.046

Matrix Spike (F812177-MSA) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-13

Antimony 40.14 0.101 40.030 0.229 70-13099.7µg/L0.046

Matrix Spike (F812177-MSB) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 10.05 0.101 10.250 0.124 AS70-13096.9µg/L0.045

Matrix Spike Dup (F812177-MSD1) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 43.21 0.304 40.010 ND 2070-130108 0.780µg/L0.020

Chromium 49.02 0.51 49.990 0.28 2070-13097.5 2.44µg/L0.10

Iron 1255 51 1250.0 139 2070-13089.3 0.741µg/L6

Thallium 39.00 0.101 39.990 ND 2070-13097.5 1.83µg/L0.030

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812177 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812177-MSD2) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 40.87 0.304 40.010 ND 2070-130102 1.62µg/L0.020

Chromium 48.69 0.51 49.990 0.56 2070-13096.3 3.29µg/L0.10

Iron 1373 51 1250.0 261 2070-13089.0 2.12µg/L6

Thallium 36.50 0.101 39.990 ND 2070-13091.3 1.98µg/L0.030

Matrix Spike Dup (F812177-MSD3) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-04

Beryllium 10.69 0.303 10.250 ND 20 AS70-130104 1.29µg/L0.020

Chromium 191.4 0.50 205.00 0.28 20 AS70-13093.2 0.730µg/L0.10

Iron 1120 50 1025.0 139 20 AS70-13095.7 0.404µg/L6

Thallium 9.603 0.101 10.250 ND 20 AS70-13093.7 2.27µg/L0.030

Matrix Spike Dup (F812177-MSD4) Prepared: 03-Dec-18 Analyzed: 05-Dec-18Source: 8K00745-13

Beryllium 10.32 0.303 10.250 ND 20 AS70-130101 1.10µg/L0.020

Chromium 192.5 0.50 205.00 0.56 20 AS70-13093.6 15.4µg/L0.10

Iron 1227 50 1025.0 261 20 AS70-13094.2 8.13µg/L6

Thallium 9.383 0.101 10.250 ND 20 AS70-13091.5 1.29µg/L0.030

Matrix Spike Dup (F812177-MSD9) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 38.63 0.101 40.030 0.124 2070-13096.2 6.99µg/L0.046

Matrix Spike Dup (F812177-MSDA) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-13

Antimony 42.92 0.101 40.030 0.229 2070-130107 6.70µg/L0.046

Matrix Spike Dup (F812177-MSDB) Prepared: 03-Dec-18 Analyzed: 07-Dec-18Source: 8K00745-04

Antimony 10.56 0.101 10.250 0.124 20 AS70-130102 4.92µg/L0.045

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Trace Metals In Wastewater

Tim Puls

Trace Metals In Wastewater

15-Jan-19 17:37Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

R-05 The sample was diluted due to the presence of high levels of non-target analytes or particulates resulting in elevated reporting limits.

QR-06 The RPD value for the LCS/LCSD was outside of acceptance limits.  Batch QC acceptable based on MS/MSD, and where applicable, 

matrix duplicate RPD value(s) within control limits.

QM-12 Continuing calibration verification (CCV) and/or blank spike/blank spike duplicate (BS/BSD) recoveries above upper control limits.  

All reported sample concentrations were below the reporting limit.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-11-1948

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8K00762
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

12/05/2018
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 11/27/18. They were assigned to Work Order 18-11-1948. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-11-1948 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

002258 RIVER_01_TCn 18-11-1948-1 11/15/18 12:42 1 Aqueous

002259 RIVER_TB_TCn 18-11-1948-2 11/15/18 11:45 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-11-1948

Project Name: 8K00762

PO Number:

Date/Time
Received:

11/27/18 10:15

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

002258 RIVER_01_TCn 18-11-1948-1-A 11/15/18
12:42

Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

002259 RIVER_TB_TCn 18-11-1948-2-A 11/15/18
11:45

Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4315 N/A Aqueous UV 9 11/29/18 11/29/18
14:28

I1129CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 11/27/18

Work Order: 18-11-1948

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8K00762 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4315 LCS Aqueous UV 9 11/29/18 11/29/18 14:28 I1129CNL1

099-05-061-4315 LCSD Aqueous UV 9 11/29/18 11/29/18 14:28 I1129CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1705 85 0.1662 83 80-120 3 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 11/27/18

Work Order: 18-11-1948

Preparation: N/A

Method: SM 4500-CN E

Project: 8K00762 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-11-1948 Page 1 of 1
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APPENDIX B 
 

Laboratory Reports of Sample Results and Chain of Custody 
 

Round 4 – December 11-12, 2018 
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater - WWTF

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

16 January 2019
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

B182588 NEW_01_TM 8L00520-01 12-Dec-18 00:00 14-Dec-18 10:40Water

B182590 NEW_02_TM 8L00520-02 12-Dec-18 00:00 14-Dec-18 10:40Water

B182591 NEW_EB_TM 8L00520-03 11-Dec-18 07:05 14-Dec-18 10:40Water

B182585 NEW_01_THg 8L00520-06 12-Dec-18 00:00 14-Dec-18 10:40Water

B182582 NEW_02_THg 8L00520-07 12-Dec-18 00:00 14-Dec-18 10:40Water

B182583 NEW_EB_THg 8L00520-08 11-Dec-18 07:05 14-Dec-18 10:40Water

B182593 PEASE_01_TM 8L00520-10 12-Dec-18 00:00 14-Dec-18 10:40Water

B182570 PEASE_02_TM 8L00520-11 12-Dec-18 00:00 14-Dec-18 10:40Water

B182571 PEASE_EB_TM 8L00520-12 11-Dec-18 08:05 14-Dec-18 10:40Water

B182579 PEASE_01_THg 8L00520-15 12-Dec-18 00:00 14-Dec-18 10:40Water

B182581 PEASE_02_THg 8L00520-16 12-Dec-18 00:00 14-Dec-18 10:40Water

B182580 PEASE_EB_THg 8L00520-17 11-Dec-18 08:05 14-Dec-18 10:40Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 14-Dec-18 10:40.  The samples were received intact, on-ice within 

two sealed coolers at 

Cooler Temp C°

Default Cooler 10.4

New Cooler 2 5.3

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182588 NEW_01_TM

Limit

Detection

8L00520-01

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.125 27-Dec-18 03-Jan-190.101 R-05EPA 200.8F8124325µg/L0.045 9A04007Antimony

0.70 27-Dec-18 29-Dec-180.30 EPA 200.8F8124321µg/L0.10 8L28010Arsenic

0.004 27-Dec-18 31-Dec-180.061 JEPA 200.8F8124321µg/L0.004 9A02014Beryllium

0.053 27-Dec-18 29-Dec-180.020 EPA 200.8F8124321µg/L0.008 8L28010Cadmium

0.26 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.02 8L28010Chromium

5.94 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.02 8L28010Copper

159 27-Dec-18 29-Dec-1810 EPA 200.8F8124321µg/L1 8L28010Iron

0.820 27-Dec-18 29-Dec-180.040 EPA 200.8F8124321µg/L0.005 8L28010Lead

2.72 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.04 8L28010Nickel

1.20 27-Dec-18 29-Dec-180.61 EPA 200.8F8124321µg/L0.44 8L28010Selenium

2.75 27-Dec-18 31-Dec-180.020 EPA 200.8F8124321µg/L0.002 9A02014Silver

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.006 8L28010Thallium

80.5 27-Dec-18 29-Dec-180.50 EPA 200.8F8124321µg/L0.16 8L28010Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182590 NEW_02_TM

Limit

Detection

8L00520-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.135 27-Dec-18 03-Jan-190.101 R-05EPA 200.8F8124325µg/L0.045 9A04007Antimony

0.69 27-Dec-18 29-Dec-180.30 EPA 200.8F8124321µg/L0.10 8L28010Arsenic

0.004 27-Dec-18 01-Jan-190.061 JEPA 200.8F8124321µg/L0.004 9A02014Beryllium

0.053 27-Dec-18 29-Dec-180.020 EPA 200.8F8124321µg/L0.008 8L28010Cadmium

0.32 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.02 8L28010Chromium

6.08 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.02 8L28010Copper

159 27-Dec-18 29-Dec-1810 EPA 200.8F8124321µg/L1 8L28010Iron

0.828 27-Dec-18 29-Dec-180.040 EPA 200.8F8124321µg/L0.005 8L28010Lead

2.76 27-Dec-18 29-Dec-180.10 EPA 200.8F8124321µg/L0.04 8L28010Nickel

1.06 27-Dec-18 29-Dec-180.61 EPA 200.8F8124321µg/L0.44 8L28010Selenium

2.79 27-Dec-18 01-Jan-190.020 EPA 200.8F8124321µg/L0.002 9A02014Silver

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.006 8L28010Thallium

83.2 27-Dec-18 29-Dec-180.50 EPA 200.8F8124321µg/L0.16 8L28010Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182591 NEW_EB_TM

Limit

Detection

8L00520-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 27-Dec-18 29-Dec-180.020 QB-02, UEPA 200.8F8124321µg/L0.009 8L28010Antimony

ND 27-Dec-18 29-Dec-180.30 UEPA 200.8F8124321µg/L0.10 8L28010Arsenic

ND 27-Dec-18 29-Dec-180.061 QM-12, UEPA 200.8F8124321µg/L0.004 8L28010Beryllium

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.008 8L28010Cadmium

ND 27-Dec-18 29-Dec-180.10 UEPA 200.8F8124321µg/L0.02 8L28010Chromium

0.04 27-Dec-18 29-Dec-180.10 JEPA 200.8F8124321µg/L0.02 8L28010Copper

ND 27-Dec-18 29-Dec-1810 UEPA 200.8F8124321µg/L1 8L28010Iron

ND 27-Dec-18 29-Dec-180.040 UEPA 200.8F8124321µg/L0.005 8L28010Lead

ND 27-Dec-18 29-Dec-180.10 UEPA 200.8F8124321µg/L0.04 8L28010Nickel

ND 27-Dec-18 29-Dec-180.61 UEPA 200.8F8124321µg/L0.44 8L28010Selenium

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.002 8L28010Silver

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.006 8L28010Thallium

5.38 27-Dec-18 29-Dec-180.50 EPA 200.8F8124321µg/L0.16 8L28010Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182585 NEW_01_THg

Limit

Detection

8L00520-06

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

6.82 17-Dec-18 30-Dec-180.50 EPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182582 NEW_02_THg

Limit

Detection

8L00520-07

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

6.21 17-Dec-18 30-Dec-180.50 EPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 13 of 45



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182583 NEW_EB_THg

Limit

Detection

8L00520-08

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 17-Dec-18 30-Dec-180.50 UEPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182593 PEASE_01_TM

Limit

Detection

8L00520-10

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.158 27-Dec-18 04-Jan-190.101 R-05EPA 200.8F8124325µg/L0.045 9A04007Antimony

3.15 27-Dec-18 01-Jan-190.30 EPA 200.8F8124321µg/L0.10 9A02014Arsenic

ND 27-Dec-18 04-Jan-190.303 U, R-05EPA 200.8F8124325µg/L0.020 9A04007Beryllium

0.052 27-Dec-18 01-Jan-190.020 EPA 200.8F8124321µg/L0.008 9A02014Cadmium

0.49 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.02 9A02014Chromium

9.76 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.02 9A02014Copper

215 27-Dec-18 01-Jan-1910 EPA 200.8F8124321µg/L1 9A02014Iron

0.211 27-Dec-18 01-Jan-190.040 EPA 200.8F8124321µg/L0.005 9A02014Lead

3.58 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.04 9A02014Nickel

1.44 27-Dec-18 01-Jan-190.61 EPA 200.8F8124321µg/L0.44 9A02014Selenium

0.019 27-Dec-18 01-Jan-190.020 JEPA 200.8F8124321µg/L0.002 9A02014Silver

ND 27-Dec-18 01-Jan-190.020 UEPA 200.8F8124321µg/L0.006 9A02014Thallium

71.4 27-Dec-18 01-Jan-190.50 EPA 200.8F8124321µg/L0.16 9A02014Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182570 PEASE_02_TM

Limit

Detection

8L00520-11

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

0.161 27-Dec-18 04-Jan-190.101 R-05EPA 200.8F8124325µg/L0.045 9A04007Antimony

3.15 27-Dec-18 01-Jan-190.30 EPA 200.8F8124321µg/L0.10 9A02014Arsenic

ND 27-Dec-18 04-Jan-190.303 U, R-05EPA 200.8F8124325µg/L0.020 9A04007Beryllium

0.058 27-Dec-18 01-Jan-190.020 EPA 200.8F8124321µg/L0.008 9A02014Cadmium

0.48 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.02 9A02014Chromium

9.88 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.02 9A02014Copper

223 27-Dec-18 01-Jan-1910 EPA 200.8F8124321µg/L1 9A02014Iron

0.224 27-Dec-18 01-Jan-190.040 EPA 200.8F8124321µg/L0.005 9A02014Lead

3.68 27-Dec-18 01-Jan-190.10 EPA 200.8F8124321µg/L0.04 9A02014Nickel

1.36 27-Dec-18 01-Jan-190.61 EPA 200.8F8124321µg/L0.44 9A02014Selenium

0.021 27-Dec-18 01-Jan-190.020 EPA 200.8F8124321µg/L0.002 9A02014Silver

ND 27-Dec-18 01-Jan-190.020 UEPA 200.8F8124321µg/L0.006 9A02014Thallium

72.1 27-Dec-18 01-Jan-190.50 EPA 200.8F8124321µg/L0.16 9A02014Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182571 PEASE_EB_TM

Limit

Detection

8L00520-12

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 27-Dec-18 29-Dec-180.020 U, QB-02EPA 200.8F8124321µg/L0.009 8L28010Antimony

ND 27-Dec-18 29-Dec-180.30 UEPA 200.8F8124321µg/L0.10 8L28010Arsenic

ND 27-Dec-18 29-Dec-180.061 U, QM-12EPA 200.8F8124321µg/L0.004 8L28010Beryllium

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.008 8L28010Cadmium

ND 27-Dec-18 29-Dec-180.10 UEPA 200.8F8124321µg/L0.02 8L28010Chromium

0.02 27-Dec-18 29-Dec-180.10 JEPA 200.8F8124321µg/L0.02 8L28010Copper

ND 27-Dec-18 29-Dec-1810 UEPA 200.8F8124321µg/L1 8L28010Iron

ND 27-Dec-18 29-Dec-180.040 UEPA 200.8F8124321µg/L0.005 8L28010Lead

ND 27-Dec-18 29-Dec-180.10 UEPA 200.8F8124321µg/L0.04 8L28010Nickel

ND 27-Dec-18 29-Dec-180.61 UEPA 200.8F8124321µg/L0.44 8L28010Selenium

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.002 8L28010Silver

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.006 8L28010Thallium

22.3 27-Dec-18 29-Dec-180.50 EPA 200.8F8124321µg/L0.16 8L28010Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182579 PEASE_01_THg

Limit

Detection

8L00520-15

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

6.49 17-Dec-18 30-Dec-180.50 EPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182581 PEASE_02_THg

Limit

Detection

8L00520-16

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

9.61 17-Dec-18 30-Dec-180.50 EPA 1631EF8124961ng/L0.08 8L31003Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182580 PEASE_EB_THg

Limit

Detection

8L00520-17

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 17-Dec-18 30-Dec-180.50 UEPA 1631EF8124961ng/L0.08 8L31003Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812432-BLK1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

Blank (F812432-BLK2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Arsenic ND 0.30 Uµg/L0.10

Silver ND 0.020 Uµg/L0.002

LCS (F812432-BS1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Arsenic 50.24 1.50 50.000 85-115100µg/L0.50

Silver 25.21 0.100 25.000 85-115101µg/L0.010

LCS Dup (F812432-BSD1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Arsenic 45.54 1.50 50.000 2085-11591.1 9.81µg/L0.50

Silver 25.54 0.100 25.000 2085-115102 1.31µg/L0.010

Matrix Spike (F812432-MS2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Arsenic 43.77 3.04 50.000 ND 70-13087.5µg/L1.01

Silver 26.78 0.202 25.000 3.003 70-13095.1µg/L0.020

Matrix Spike (F812432-MS3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Arsenic 46.64 3.04 50.000 3.34 70-13086.6µg/L1.01

Silver 23.95 0.202 25.000 0.022 70-13095.7µg/L0.020

Matrix Spike (F812432-MS5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Arsenic 372.6 3.03 410.00 ND AS70-13090.9µg/L1.01

Silver 23.33 0.202 20.500 3.003 AS70-13099.2µg/L0.020

Matrix Spike (F812432-MS6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Arsenic 378.5 3.03 410.00 3.34 AS70-13091.5µg/L1.01

Silver 20.16 0.202 20.500 0.022 AS70-13098.2µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812432-MS7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Arsenic 58.54 7.59 50.000 2.59 70-130112µg/L2.53

Silver 22.13 0.506 25.000 ND 70-13088.5µg/L0.051

Matrix Spike (F812432-MSA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Arsenic 1161 7.57 1025.0 2.59 AS70-130113µg/L2.52

Silver 46.49 0.505 51.250 ND AS70-13090.7µg/L0.050

Matrix Spike Dup (F812432-MSD2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Arsenic 44.40 3.04 50.000 ND 2070-13088.8 1.44µg/L1.01

Silver 26.99 0.202 25.000 3.003 2070-13095.9 0.763µg/L0.020

Matrix Spike Dup (F812432-MSD3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Arsenic 47.71 3.04 50.000 3.34 2070-13088.7 2.26µg/L1.01

Silver 24.52 0.202 25.000 0.022 2070-13098.0 2.36µg/L0.020

Matrix Spike Dup (F812432-MSD5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Arsenic 366.8 3.03 410.00 ND 20 AS70-13089.5 1.58µg/L1.01

Silver 23.24 0.202 20.500 3.003 20 AS70-13098.7 0.394µg/L0.020

Matrix Spike Dup (F812432-MSD6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Arsenic 372.8 3.03 410.00 3.34 20 AS70-13090.1 1.52µg/L1.01

Silver 20.25 0.202 20.500 0.022 20 AS70-13098.7 0.462µg/L0.020

Matrix Spike Dup (F812432-MSD7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Arsenic 58.24 7.59 50.000 2.59 2070-130111 0.508µg/L2.53

Silver 21.85 0.506 25.000 ND 2070-13087.4 1.30µg/L0.051

Matrix Spike Dup (F812432-MSDA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Arsenic 1156 7.57 1025.0 2.59 20 AS70-130113 0.404µg/L2.52

Silver 46.67 0.505 51.250 ND 20 AS70-13091.1 0.382µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812496 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812496-BLK1) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812496-BLK2) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812496-BLK3) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

LCS (F812496-BS1) Prepared & Analyzed: 30-Dec-18

Mercury 15.39 0.50 14.688 80-120105ng/L0.08

LCS Dup (F812496-BSD1) Prepared & Analyzed: 30-Dec-18

Mercury 15.23 0.50 14.688 2480-120104 1.03ng/L0.08

Duplicate (F812496-DUP1) Prepared & Analyzed: 30-Dec-18Source: 8K00927-41

Mercury 0.93 0.52 1.14 24 AD20.5ng/L0.09

Duplicate (F812496-DUP2) Prepared & Analyzed: 30-Dec-18Source: 8K00927-41

Mercury 0.92 0.52 1.14 24 AD21.1ng/L0.09

Matrix Spike (F812496-MS1) Prepared & Analyzed: 30-Dec-18Source: 8K00981-01RE1

Mercury 26.04 0.50 20.200 6.10 AS71-12598.7ng/L0.08

Matrix Spike (F812496-MS2) Prepared & Analyzed: 30-Dec-18Source: 8K00982-01RE1

Mercury 13.68 0.50 10.100 3.82 AS71-12597.7ng/L0.08

Matrix Spike (F812496-MS3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-16RE1

Mercury 28.63 0.50 20.200 9.61 AS71-12594.2ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812496 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F812496-MSD1) Prepared & Analyzed: 30-Dec-18Source: 8K00981-01RE1

Mercury 25.81 0.50 20.200 6.10 24 AS71-12597.6 0.890ng/L0.08

Matrix Spike Dup (F812496-MSD2) Prepared & Analyzed: 30-Dec-18Source: 8K00982-01RE1

Mercury 13.89 0.50 10.100 3.82 24 AS71-12599.7 1.49ng/L0.08

Matrix Spike Dup (F812496-MSD3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-16RE1

Mercury 28.06 0.50 20.200 9.61 24 AS71-12591.3 2.01ng/L0.08

Batch F812497 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812497-BLK1) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812497-BLK2) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812497-BLK3) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812497-BLK4) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.52 U, QB-06ng/L0.09

LCS (F812497-BS1) Prepared & Analyzed: 30-Dec-18

Mercury 14.67 0.50 14.688 80-12099.9ng/L0.08

LCS Dup (F812497-BSD1) Prepared & Analyzed: 30-Dec-18

Mercury 14.57 0.50 14.688 2480-12099.2 0.665ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812497 - EFGS SOP2796 EPA 1631 Oxidation

Duplicate (F812497-DUP1) Prepared & Analyzed: 30-Dec-18Source: 8L00059-14

Mercury 8.11 0.50 8.20 24 AD1.07ng/L0.08

Matrix Spike (F812497-MS1) Prepared & Analyzed: 30-Dec-18Source: 8L00519-09

Mercury 2.82 0.50 2.5250 0.59 AS71-12588.5ng/L0.08

Matrix Spike (F812497-MS2) Prepared & Analyzed: 30-Dec-18Source: 8L00520-06

Mercury 23.71 0.50 20.200 6.82 AS71-12583.6ng/L0.08

Matrix Spike (F812497-MS3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-15

Mercury 22.91 0.50 20.200 6.49 AS71-12581.3ng/L0.08

Matrix Spike Dup (F812497-MSD1) Prepared & Analyzed: 30-Dec-18Source: 8L00519-09

Mercury 2.86 0.50 2.5250 0.59 24 AS71-12590.1 1.39ng/L0.08

Matrix Spike Dup (F812497-MSD2) Prepared & Analyzed: 30-Dec-18Source: 8L00520-06

Mercury 23.29 0.50 20.200 6.82 24 AS71-12581.5 1.78ng/L0.08

Matrix Spike Dup (F812497-MSD3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-15

Mercury 22.96 0.50 20.200 6.49 24 AS71-12581.5 0.217ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812432-BLK1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium ND 0.060 QM-12, Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc 0.18 0.50 Jµg/L0.16

Selenium ND 0.60 Uµg/L0.44

Cadmium ND 0.020 Uµg/L0.008

Antimony 0.030 0.020 QB-10µg/L0.009

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F812432-BLK2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium ND 0.060 QM-12, Uµg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Nickel ND 0.10 Uµg/L0.04

Copper ND 0.10 Uµg/L0.02

Zinc ND 0.50 Uµg/L0.16

Selenium ND 0.60 Uµg/L0.44

Cadmium ND 0.020 Uµg/L0.008

Antimony ND 0.020 QB-02, Uµg/L0.009

Thallium ND 0.020 Uµg/L0.006

Lead ND 0.040 Uµg/L0.005

Blank (F812432-BLK3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Nickel ND 0.10 Uµg/L0.04

Antimony 0.011 0.020 Jµg/L0.009

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS (F812432-BS1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium 51.58 0.301 40.010 QM-1285-115129µg/L0.020

Chromium 47.07 0.50 49.990 85-11594.2µg/L0.10

Iron 1179 50 1250.0 85-11594.3µg/L6

Nickel 47.94 0.50 50.010 85-11595.9µg/L0.20

Copper 49.13 0.50 50.000 85-11598.3µg/L0.10

Zinc 51.17 2.50 50.010 85-115102µg/L0.80

Selenium 55.13 3.01 49.990 85-115110µg/L2.20

Cadmium 39.43 0.100 40.010 85-11598.6µg/L0.040

Thallium 37.47 0.100 39.990 85-11593.7µg/L0.030

Lead 48.09 0.200 50.010 85-11596.2µg/L0.025

LCS (F812432-BS3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Nickel 47.48 0.50 50.010 85-11594.9µg/L0.20

Antimony 35.53 0.100 40.030 85-11588.8µg/L0.045

LCS Dup (F812432-BSD1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium 39.74 0.301 40.010 20 QR-0685-11599.3 25.9µg/L0.020

Chromium 54.93 0.50 49.990 2085-115110 15.4µg/L0.10

Iron 1313 50 1250.0 2085-115105 10.8µg/L6

Nickel 53.00 0.50 50.010 2085-115106 10.0µg/L0.20

Copper 53.50 0.50 50.000 2085-115107 8.53µg/L0.10

Zinc 47.20 2.50 50.010 2085-11594.4 8.07µg/L0.80

Selenium 45.05 3.01 49.990 20 QR-0685-11590.1 20.1µg/L2.20

Cadmium 36.72 0.100 40.010 2085-11591.8 7.12µg/L0.040

Thallium 40.64 0.100 39.990 2085-115102 8.11µg/L0.030

Lead 53.35 0.200 50.010 2085-115107 10.4µg/L0.025

LCS Dup (F812432-BSD3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Nickel 50.45 0.50 50.010 2085-115101 6.07µg/L0.20

Antimony 36.98 0.100 40.030 2085-11592.4 4.00µg/L0.045

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812432-MS2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 38.36 0.607 40.010 ND 70-13095.9µg/L0.040

Chromium 52.38 1.01 49.990 0.26 70-130104µg/L0.20

Iron 1371 101 1250.0 159 70-13097.0µg/L11

Nickel 52.36 1.01 50.010 2.72 70-13099.3µg/L0.40

Copper 55.29 1.01 50.000 5.94 70-13098.7µg/L0.20

Zinc 103.8 5.06 50.010 80.52 QM-0770-13046.5µg/L1.62

Selenium 45.66 6.07 49.990 ND 70-13091.3µg/L4.45

Cadmium 33.02 0.202 40.010 ND 70-13082.5µg/L0.081

Thallium 40.52 0.202 39.990 ND 70-130101µg/L0.061

Lead 51.94 0.405 50.010 0.820 70-130102µg/L0.051

Matrix Spike (F812432-MS3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 40.70 0.607 40.010 ND 70-130102µg/L0.040

Chromium 53.05 1.01 49.990 0.49 70-130105µg/L0.20

Iron 1447 101 1250.0 227 70-13097.6µg/L11

Nickel 53.63 1.01 50.010 4.09 70-13099.1µg/L0.40

Copper 60.50 1.01 50.000 10.49 70-130100µg/L0.20

Zinc 104.9 5.06 50.010 75.75 QM-0770-13058.4µg/L1.62

Selenium 44.23 6.07 49.990 ND 70-13088.5µg/L4.45

Cadmium 34.14 0.202 40.010 ND 70-13085.3µg/L0.081

Thallium 41.77 0.202 39.990 ND 70-130104µg/L0.061

Lead 53.25 0.405 50.010 0.245 70-130106µg/L0.051

Matrix Spike (F812432-MS5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 21.22 0.606 20.500 ND AS70-130104µg/L0.040

Chromium 438.8 1.01 410.00 0.26 AS70-130107µg/L0.20

Iron 2334 101 2050.0 159 AS70-130106µg/L11

Nickel 519.4 1.01 512.50 2.72 AS70-130101µg/L0.40

Copper 520.4 1.01 512.50 5.94 AS70-130100µg/L0.20

Zinc 981.8 5.05 1025.0 80.52 AS70-13087.9µg/L1.62

Selenium 371.1 6.06 410.00 ND AS70-13090.5µg/L4.44

Cadmium 35.97 0.202 41.000 ND AS70-13087.7µg/L0.081

Thallium 21.54 0.202 20.500 ND AS70-130105µg/L0.061

Lead 109.5 0.404 102.50 0.820 AS70-130106µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812432-MS6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 21.51 0.606 20.500 ND AS70-130105µg/L0.040

Chromium 437.3 1.01 410.00 0.49 AS70-130107µg/L0.20

Iron 2350 101 2050.0 227 AS70-130104µg/L11

Nickel 516.1 1.01 512.50 4.09 AS70-13099.9µg/L0.40

Copper 521.9 1.01 512.50 10.49 AS70-13099.8µg/L0.20

Zinc 1004 5.05 1025.0 75.75 AS70-13090.6µg/L1.62

Selenium 372.9 6.06 410.00 ND AS70-13091.0µg/L4.44

Cadmium 35.90 0.202 41.000 ND AS70-13087.6µg/L0.081

Thallium 21.94 0.202 20.500 ND AS70-130107µg/L0.061

Lead 109.7 0.404 102.50 0.245 AS70-130107µg/L0.050

Matrix Spike (F812432-MS7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 40.00 1.52 40.010 ND 70-130100µg/L0.101

Chromium 53.35 2.53 49.990 0.97 70-130105µg/L0.51

Iron 1372 253 1250.0 105 70-130101µg/L28

Nickel 47.91 2.53 50.010 1.83 70-13092.1µg/L1.01

Copper 45.81 2.53 50.000 0.52 70-13090.6µg/L0.51

Zinc 56.40 12.6 50.010 10.46 70-13091.8µg/L4.05

Selenium 74.51 15.2 49.990 11.45 70-130126µg/L11.1

Cadmium 40.61 0.506 40.010 ND 70-130101µg/L0.202

Thallium 37.31 0.506 39.990 ND 70-13093.3µg/L0.152

Lead 46.92 1.01 50.010 0.188 70-13093.4µg/L0.126

Matrix Spike (F812432-MS8) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00520-01

Antimony 41.19 0.506 40.030 ND 70-130103µg/L0.228

Matrix Spike (F812432-MS9) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 43.01 0.506 40.030 ND 70-130107µg/L0.228

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812432-MSA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 54.11 1.51 51.250 ND AS70-130106µg/L0.101

Chromium 1088 2.52 1025.0 0.97 AS70-130106µg/L0.50

Iron 5313 252 5125.0 105 AS70-130102µg/L28

Nickel 1230 2.52 1281.2 1.83 AS70-13095.8µg/L1.01

Copper 1179 2.52 1281.2 0.52 AS70-13092.0µg/L0.50

Zinc 2735 12.6 2562.5 10.46 AS70-130106µg/L4.04

Selenium 1301 15.1 1025.0 11.45 AS70-130126µg/L11.1

Cadmium 106.8 0.505 102.50 ND AS70-130104µg/L0.202

Antimony 56.12 0.505 51.250 ND AS70-130109µg/L0.227

Thallium 47.29 0.505 51.250 ND AS70-13092.3µg/L0.151

Lead 241.4 1.01 256.25 0.188 AS70-13094.1µg/L0.126

Matrix Spike (F812432-MSB) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-01

Antimony 53.48 0.505 51.250 ND AS70-130104µg/L0.227

Matrix Spike (F812432-MSC) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 52.54 0.505 51.250 ND AS70-130103µg/L0.227

Matrix Spike (F812432-MSD) Prepared: 27-Dec-18 Analyzed: 03-Jan-19Source: 8L00519-01

Antimony 40.68 1.01 40.030 ND 70-130102µg/L0.455

Matrix Spike Dup (F812432-MSD2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 40.14 0.607 40.010 ND 2070-130100 4.54µg/L0.040

Chromium 53.11 1.01 49.990 0.26 2070-130106 1.37µg/L0.20

Iron 1410 101 1250.0 159 2070-130100 2.79µg/L11

Nickel 53.66 1.01 50.010 2.72 2070-130102 2.45µg/L0.40

Copper 56.34 1.01 50.000 5.94 2070-130101 1.89µg/L0.20

Zinc 105.8 5.06 50.010 80.52 20 QM-0770-13050.6 1.98µg/L1.62

Selenium 47.13 6.07 49.990 ND 2070-13094.3 3.18µg/L4.45

Cadmium 33.80 0.202 40.010 ND 2070-13084.5 2.32µg/L0.081

Thallium 41.46 0.202 39.990 ND 2070-130104 2.29µg/L0.061

Lead 53.58 0.405 50.010 0.820 2070-130105 3.11µg/L0.051

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812432-MSD3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 41.71 0.607 40.010 ND 2070-130104 2.46µg/L0.040

Chromium 53.68 1.01 49.990 0.49 2070-130106 1.17µg/L0.20

Iron 1481 101 1250.0 227 2070-130100 2.36µg/L11

Nickel 55.42 1.01 50.010 4.09 2070-130103 3.29µg/L0.40

Copper 61.43 1.01 50.000 10.49 2070-130102 1.51µg/L0.20

Zinc 104.9 5.06 50.010 75.75 20 QM-0770-13058.3 0.0267µg/L1.62

Selenium 45.61 6.07 49.990 ND 2070-13091.2 3.07µg/L4.45

Cadmium 35.46 0.202 40.010 ND 2070-13088.6 3.77µg/L0.081

Thallium 41.57 0.202 39.990 ND 2070-130104 0.496µg/L0.061

Lead 53.26 0.405 50.010 0.245 2070-130106 0.0228µg/L0.051

Matrix Spike Dup (F812432-MSD5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 20.99 0.606 20.500 ND 20 AS70-130102 1.10µg/L0.040

Chromium 434.2 1.01 410.00 0.26 20 AS70-130106 1.06µg/L0.20

Iron 2275 101 2050.0 159 20 AS70-130103 2.53µg/L11

Nickel 515.8 1.01 512.50 2.72 20 AS70-130100 0.694µg/L0.40

Copper 516.5 1.01 512.50 5.94 20 AS70-13099.6 0.751µg/L0.20

Zinc 975.8 5.05 1025.0 80.52 20 AS70-13087.3 0.614µg/L1.62

Selenium 362.9 6.06 410.00 ND 20 AS70-13088.5 2.24µg/L4.44

Cadmium 35.47 0.202 41.000 ND 20 AS70-13086.5 1.40µg/L0.081

Thallium 21.38 0.202 20.500 ND 20 AS70-130104 0.730µg/L0.061

Lead 109.1 0.404 102.50 0.820 20 AS70-130106 0.313µg/L0.050

Matrix Spike Dup (F812432-MSD6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 21.70 0.606 20.500 ND 20 AS70-130106 0.902µg/L0.040

Chromium 435.2 1.01 410.00 0.49 20 AS70-130106 0.490µg/L0.20

Iron 2340 101 2050.0 227 20 AS70-130103 0.411µg/L11

Nickel 514.6 1.01 512.50 4.09 20 AS70-13099.6 0.286µg/L0.40

Copper 516.7 1.01 512.50 10.49 20 AS70-13098.8 1.00µg/L0.20

Zinc 998.3 5.05 1025.0 75.75 20 AS70-13090.0 0.589µg/L1.62

Selenium 372.1 6.06 410.00 ND 20 AS70-13090.7 0.227µg/L4.44

Cadmium 35.75 0.202 41.000 ND 20 AS70-13087.2 0.434µg/L0.081

Thallium 21.74 0.202 20.500 ND 20 AS70-130106 0.910µg/L0.061

Lead 108.8 0.404 102.50 0.245 20 AS70-130106 0.832µg/L0.050

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812432-MSD7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 40.34 1.52 40.010 ND 2070-130101 0.846µg/L0.101

Chromium 52.05 2.53 49.990 0.97 2070-130102 2.47µg/L0.51

Iron 1353 253 1250.0 105 2070-13099.8 1.44µg/L28

Nickel 47.45 2.53 50.010 1.83 2070-13091.2 0.976µg/L1.01

Copper 45.16 2.53 50.000 0.52 2070-13089.3 1.41µg/L0.51

Zinc 54.29 12.6 50.010 10.46 2070-13087.6 3.81µg/L4.05

Selenium 74.55 15.2 49.990 11.45 2070-130126 0.0468µg/L11.1

Cadmium 40.00 0.506 40.010 ND 2070-130100 1.52µg/L0.202

Thallium 36.16 0.506 39.990 ND 2070-13090.4 3.12µg/L0.152

Lead 45.89 1.01 50.010 0.188 2070-13091.4 2.21µg/L0.126

Matrix Spike Dup (F812432-MSD8) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00520-01

Antimony 41.94 0.506 40.030 ND 2070-130105 1.80µg/L0.228

Matrix Spike Dup (F812432-MSD9) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 43.78 0.506 40.030 ND 2070-130109 1.77µg/L0.228

Matrix Spike Dup (F812432-MSDA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 57.08 1.51 51.250 ND 20 AS70-130111 5.35µg/L0.101

Chromium 1081 2.52 1025.0 0.97 20 AS70-130105 0.661µg/L0.50

Iron 5310 252 5125.0 105 20 AS70-130102 0.0680µg/L28

Nickel 1213 2.52 1281.2 1.83 20 AS70-13094.6 1.35µg/L1.01

Copper 1181 2.52 1281.2 0.52 20 AS70-13092.1 0.110µg/L0.50

Zinc 2748 12.6 2562.5 10.46 20 AS70-130107 0.478µg/L4.04

Selenium 1288 15.1 1025.0 11.45 20 AS70-130125 0.992µg/L11.1

Cadmium 103.5 0.505 102.50 ND 20 AS70-130101 3.12µg/L0.202

Antimony 55.26 0.505 51.250 ND 20 AS70-130108 1.54µg/L0.227

Thallium 47.30 0.505 51.250 ND 20 AS70-13092.3 0.0195µg/L0.151

Lead 239.3 1.01 256.25 0.188 20 AS70-13093.3 0.875µg/L0.126

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812432-MSDB) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-01

Antimony 53.79 0.505 51.250 ND 20 AS70-130105 0.585µg/L0.227

Matrix Spike Dup (F812432-MSDC) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 53.82 0.505 51.250 ND 20 AS70-130105 2.39µg/L0.227

Matrix Spike Dup (F812432-MSDD) Prepared: 27-Dec-18 Analyzed: 03-Jan-19Source: 8L00519-01

Antimony 41.32 1.01 40.030 ND 2070-130103 1.56µg/L0.455

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - WWTF

Tim Puls

Trace Metals In Wastewater - WWTF

16-Jan-19 16:53Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

R-05 The sample was diluted due to the presence of high levels of non-target analytes or particulates resulting in elevated reporting limits.

QR-06 The RPD value for the LCS/LCSD was outside of acceptance limits.  Batch QC acceptable based on MS/MSD, and where applicable, 

matrix duplicate RPD value(s) within control limits.

QM-12 Continuing calibration verification (CCV) and/or blank spike/blank spike duplicate (BS/BSD) recoveries above upper control limits.  

All reported sample concentrations were below the reporting limit.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QB-10 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. Only report sample 

results greater than 10 times the contamination value (QB-01), or samples less than the MRL (QB-02).

QB-06 The blank was preserved to 5% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the preservation 

percentage multiplied by the MRL.

QB-02 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. However, the sample 

concentrations are less than the MRL.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-12-1711

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8L00520
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

01/06/2019

Page 35 of 45



Contents

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 12/19/18. They were assigned to Work Order 18-12-1711. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-12-1711 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

008508 NEW_01_TCn 18-12-1711-1 12/12/18 00:00 1 Aqueous

008527 PEASE_01_TCn 18-12-1711-2 12/12/18 00:00 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-12-1711

Project Name: 8L00520

PO Number:

Date/Time
Received:

12/19/18 11:00

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

008508 NEW_01_TCn 18-12-1711-1-A 12/12/18
00:00

Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

008527 PEASE_01_TCn 18-12-1711-2-A 12/12/18
00:00

Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4319 N/A Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1711

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8L00520 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.

R
et

ur
n 

to
 C

on
te

nt
s

Page 39 of 45



Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

18-12-1739-6 Sample Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

18-12-1739-6 Matrix Spike Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

18-12-1739-6 Matrix Spike Duplicate Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total ND 0.2000 0.1856 93 0.1868 93 70-130 1 0-25

Quality Control - Spike/Spike Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1711

Preparation: N/A

Method: SM 4500-CN E

Project: 8L00520 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4319 LCS Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CNL1

099-05-061-4319 LCSD Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1621 81 0.1640 82 80-120 1 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1711

Preparation: N/A

Method: SM 4500-CN E

Project: 8L00520 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-12-1711 Page 1 of 1
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11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Underwood Engineers

RE: Trace Metals In Wastewater - River

Portsmouth, NH 03801

25 Vaughan Mall

Tim Puls

Amy Goodall

Project Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

16 January 2019
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

B182586 River_01_TM 8L00519-01 12-Dec-18 10:30 14-Dec-18 10:40Water

B182572 River_02_TM 8L00519-02 12-Dec-18 10:31 14-Dec-18 10:40Water

B182573 River_EB_TM 8L00519-03 12-Dec-18 00:00 14-Dec-18 10:40Water

D2889 River_01_DM Dissolved 8L00519-05 12-Dec-18 10:20 14-Dec-18 10:40Water

D2886 River_02_DM Dissolved 8L00519-06 12-Dec-18 10:20 14-Dec-18 10:40Water

D2887 River_EB_DM Dissolved 8L00519-08 12-Dec-18 00:00 14-Dec-18 10:40Water

B182574 River_01_DHgf Dissolved 8L00519-09 12-Dec-18 10:26 14-Dec-18 10:40Water

B182575 River_02_DHg Dissolved 8L00519-10 12-Dec-18 10:27 14-Dec-18 10:40Water

B182576 River_EB_DHg Dissolved 8L00519-11 12-Dec-18 00:00 14-Dec-18 10:40Water

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 14-Dec-18 10:40.  The samples were received intact, on-ice within 

two sealed coolers at 

Cooler Temp C°

Default Cooler 10.4

New Cooler 2 5.3

Samples were shipped to Eurofins Calscience in Garden Grove, CA for the EPA SM4500 Total CN analysis per the initial project setup.  

The subcontract report is located after the notes and definitions section of the EFGS report.

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for total recoverable metals by inductively coupled plasma mass spectrometry (ICP-MS) in 

accordance with EPA 200.8 (EFGS-054).

Samples were prepared and analyzed for total metals by preconcentration followed by analysis via inductively coupled plasma mass 

spectrometry (ICP-MS) in accordance with EPA 1640 Mod.

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 3 of 40



Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182586 River_01_TM

Limit

Detection

8L00519-01

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 27-Dec-18 03-Jan-190.505 U, R-05EPA 200.8F81243225µg/L0.227 9A04007Antimony

ND 27-Dec-18 03-Jan-191.51 U, R-05EPA 200.8F81243225µg/L0.101 9A04007Beryllium

0.93 27-Dec-18 31-Dec-181.01 R-05, JEPA 200.8F81243210µg/L0.20 9A02014Chromium

145 27-Dec-18 31-Dec-18101 R-05EPA 200.8F81243210µg/L11 9A02014Iron

ND 27-Dec-18 31-Dec-180.202 U, R-05EPA 200.8F81243210µg/L0.061 9A02014Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182572 River_02_TM

Limit

Detection

8L00519-02

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 27-Dec-18 03-Jan-190.505 U, R-05EPA 200.8F81243225µg/L0.227 9A04007Antimony

ND 27-Dec-18 01-Jan-190.606 U, R-05EPA 200.8F81243210µg/L0.040 9A02014Beryllium

0.37 27-Dec-18 01-Jan-191.01 R-05, JEPA 200.8F81243210µg/L0.20 9A02014Chromium

154 27-Dec-18 01-Jan-19101 R-05EPA 200.8F81243210µg/L11 9A02014Iron

ND 27-Dec-18 01-Jan-190.202 U, R-05EPA 200.8F81243210µg/L0.061 9A02014Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182573 River_EB_TM

Limit

Detection

8L00519-03

Sample Preparation: EFGS SOP2836 Closed Vessel Water Oven Digestion

ND 27-Dec-18 29-Dec-180.020 U, QB-02EPA 200.8F8124321µg/L0.009 8L28010Antimony

ND 27-Dec-18 29-Dec-180.061 U, QM-12EPA 200.8F8124321µg/L0.004 8L28010Beryllium

ND 27-Dec-18 29-Dec-180.10 UEPA 200.8F8124321µg/L0.02 8L28010Chromium

ND 27-Dec-18 29-Dec-1810 UEPA 200.8F8124321µg/L1 8L28010Iron

ND 27-Dec-18 29-Dec-180.020 UEPA 200.8F8124321µg/L0.006 8L28010Thallium

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2889 River_01_DM Dissolved

Limit

Detection

8L00519-05

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.85 02-Jan-19 04-Jan-190.38 EPA 1640F8124875µg/L0.04 9A04012Arsenic

0.040 02-Jan-19 04-Jan-190.100 JEPA 1640F8124875µg/L0.020 9A04012Cadmium

0.44 02-Jan-19 04-Jan-190.25 EPA 1640F8124875µg/L0.08 9A04012Copper

0.030 02-Jan-19 04-Jan-190.100 JEPA 1640F8124875µg/L0.020 9A04012Lead

0.54 02-Jan-19 04-Jan-190.25 EPA 1640F8124875µg/L- 9A04012Nickel

ND 02-Jan-19 04-Jan-191.50 UEPA 1640 Mod.F8124875µg/L0.16 9A04012Selenium

0.03 02-Jan-19 04-Jan-190.10 JEPA 1640F8124875µg/L0.01 9A04012Silver

1.80 02-Jan-19 07-Jan-190.50 EPA 1640F8124875µg/L0.14 9A07016Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2886 River_02_DM Dissolved

Limit

Detection

8L00519-06

Sample Preparation: EFGS SOP2820 Reductive Precipitation

0.96 02-Jan-19 04-Jan-190.38 EPA 1640F8124875µg/L0.04 9A04012Arsenic

0.053 02-Jan-19 04-Jan-190.100 JEPA 1640F8124875µg/L0.020 9A04012Cadmium

0.55 02-Jan-19 08-Jan-190.25 EPA 1640F8124875µg/L0.08 9A08016Copper

0.045 02-Jan-19 04-Jan-190.100 JEPA 1640F8124875µg/L0.020 9A04012Lead

0.65 02-Jan-19 04-Jan-190.25 EPA 1640F8124875µg/L- 9A04012Nickel

ND 02-Jan-19 04-Jan-191.50 UEPA 1640 Mod.F8124875µg/L0.16 9A04012Selenium

0.04 02-Jan-19 04-Jan-190.10 JEPA 1640F8124875µg/L0.01 9A04012Silver

1.90 02-Jan-19 07-Jan-190.50 EPA 1640F8124875µg/L0.14 9A07016Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

D2887 River_EB_DM Dissolved

Limit

Detection

8L00519-08

Sample Preparation: EFGS SOP2820 Reductive Precipitation

ND 02-Jan-19 04-Jan-190.38 UEPA 1640F8124875µg/L0.04 9A04012Arsenic

0.020 02-Jan-19 04-Jan-190.100 JEPA 1640F8124875µg/L0.020 9A04012Cadmium

ND 02-Jan-19 04-Jan-190.25 UEPA 1640F8124875µg/L0.08 9A04012Copper

ND 02-Jan-19 04-Jan-190.100 UEPA 1640F8124875µg/L0.020 9A04012Lead

ND 02-Jan-19 04-Jan-190.25 UEPA 1640F8124875µg/L- 9A04012Nickel

ND 02-Jan-19 04-Jan-191.50 UEPA 1640 Mod.F8124875µg/L0.16 9A04012Selenium

0.03 02-Jan-19 04-Jan-190.10 JEPA 1640F8124875µg/L0.01 9A04012Silver

0.31 02-Jan-19 04-Jan-190.50 QB-02, JEPA 1640F8124875µg/L0.14 9A04012Zinc

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182574 River_01_DHgf Dissolved

Limit

Detection

8L00519-09

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.59 17-Dec-18 30-Dec-180.50 EPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182575 River_02_DHg Dissolved

Limit

Detection

8L00519-10

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

0.59 17-Dec-18 30-Dec-180.50 EPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

B182576 River_EB_DHg Dissolved

Limit

Detection

8L00519-11

Sample Preparation: EFGS SOP2796 EPA 1631 Oxidation

ND 17-Dec-18 30-Dec-180.50 UEPA 1631EF8124971ng/L0.08 8L31004Mercury

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812487 - EFGS SOP2820 Reductive Precipitation

Blank (F812487-BLK1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel ND 0.25 Uµg/L-

Copper ND 0.25 Uµg/L0.08

Zinc 0.27 0.50 J, QB-02µg/L0.14

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

Silver 0.02 0.10 Jµg/L0.01

Cadmium 0.020 0.100 Jµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812487-BLK2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel ND 0.25 Uµg/L-

Copper 0.19 0.25 Jµg/L0.08

Zinc 0.51 0.50 QB-10µg/L0.14

Arsenic ND 0.38 Uµg/L0.04

Selenium ND 1.50 Uµg/L0.16

Silver 0.03 0.10 Jµg/L0.01

Cadmium ND 0.100 Uµg/L0.020

Lead ND 0.100 Uµg/L0.020

Blank (F812487-BLK3) Prepared: 02-Jan-19 Analyzed: 07-Jan-19

Zinc 0.27 0.50 Jµg/L0.14

LCS (F812487-BS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 9.95 1.25 12.502 71-13079.6µg/L-

Silver 6.61 0.50 6.2500 30-151106µg/L0.05

Cadmium 9.197 0.500 10.002 73-10591.9µg/L0.101

LCS (F812487-BS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Copper 11.65 0.25 12.500 77-10993.2µg/L0.08

Zinc 10.45 0.50 12.502 QB-0175-9583.6µg/L0.14

Arsenic 10.73 0.38 12.500 58-11085.8µg/L0.04

Selenium 10.83 1.50 12.498 70-12086.7µg/L0.16

Lead 11.13 0.100 12.502 62-12989.0µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812487 - EFGS SOP2820 Reductive Precipitation

LCS Dup (F812487-BSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Nickel 11.68 1.25 12.502 2071-13093.5 16.0µg/L-

Silver 6.22 0.50 6.2500 2030-15199.6 6.04µg/L0.05

Cadmium 8.938 0.500 10.002 2073-10589.4 2.86µg/L0.101

LCS Dup (F812487-BSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19

Copper 12.21 0.25 12.500 2077-10997.7 4.67µg/L0.08

Zinc 11.23 0.50 12.502 20 QB-0175-9589.8 7.22µg/L0.14

Arsenic 9.69 0.38 12.500 2058-11077.6 10.1µg/L0.04

Selenium 11.17 1.50 12.498 2570-12089.4 3.04µg/L0.16

Lead 11.59 0.100 12.502 2062-12992.7 4.04µg/L0.020

Matrix Spike (F812487-MS1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00425-03

Silver 4.55 0.50 6.2500 ND 30-15172.8µg/L0.05

Cadmium 9.008 0.500 10.002 ND 73-10590.1µg/L0.101

Matrix Spike (F812487-MS2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00519-05

Silver 5.80 0.50 6.2500 ND 30-15192.8µg/L0.05

Cadmium 9.598 0.500 10.002 ND 73-10596.0µg/L0.101

Matrix Spike (F812487-MS3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00425-03

Nickel 6.29 0.25 12.502 0.30 QM-0571-13047.9µg/L-

Copper 11.80 0.25 12.500 1.10 77-10985.6µg/L0.08

Zinc 10.69 0.50 12.502 0.62 QB-0175-9580.5µg/L0.14

Arsenic 11.74 0.38 12.500 1.59 58-11081.2µg/L0.04

Selenium 9.46 1.50 12.498 ND 42-13175.7µg/L0.16

Lead 11.47 0.100 12.502 ND 62-12991.7µg/L0.020

Matrix Spike (F812487-MS4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00519-05

Nickel 11.36 0.25 12.502 0.54 71-13086.5µg/L-

Copper 12.20 0.25 12.500 0.44 77-10994.0µg/L0.08

Zinc 13.47 0.50 12.502 1.64 QB-0175-9594.6µg/L0.14

Arsenic 12.37 0.38 12.500 0.85 58-11092.2µg/L0.04

Selenium 10.16 1.50 12.498 ND 42-13181.3µg/L0.16

Lead 12.23 0.100 12.502 0.030 62-12997.6µg/L0.020

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812487 - EFGS SOP2820 Reductive Precipitation

Matrix Spike Dup (F812487-MSD1) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00425-03

Silver 4.28 0.50 6.2500 ND 2030-15168.4 6.26µg/L0.05

Cadmium 7.595 0.500 10.002 ND 2073-10575.9 17.0µg/L0.101

Matrix Spike Dup (F812487-MSD2) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00519-05

Silver 5.29 0.50 6.2500 ND 2030-15184.6 9.24µg/L0.05

Cadmium 9.570 0.500 10.002 ND 2073-10595.7 0.297µg/L0.101

Matrix Spike Dup (F812487-MSD3) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00425-03

Nickel 5.04 0.25 12.502 0.30 20 QM-05, 

QR-08

71-13037.9 22.0µg/L-

Copper 10.05 0.25 12.500 1.10 20 QM-0577-10971.6 16.1µg/L0.08

Zinc 9.49 0.50 12.502 0.62 20 QB-01, 

QM-05

75-9571.0 11.9µg/L0.14

Arsenic 11.69 0.38 12.500 1.59 2058-11080.8 0.428µg/L0.04

Selenium 9.69 1.50 12.498 ND 2542-13177.5 2.42µg/L0.16

Lead 11.76 0.100 12.502 ND 2062-12994.0 2.48µg/L0.020

Matrix Spike Dup (F812487-MSD4) Prepared: 02-Jan-19 Analyzed: 04-Jan-19Source: 8L00519-05

Nickel 10.88 0.25 12.502 0.54 2071-13082.7 4.27µg/L-

Copper 11.64 0.25 12.500 0.44 2077-10989.6 4.65µg/L0.08

Zinc 12.81 0.50 12.502 1.64 20 QB-0175-9589.4 5.02µg/L0.14

Arsenic 11.86 0.38 12.500 0.85 2058-11088.0 4.25µg/L0.04

Selenium 9.69 1.50 12.498 ND 2542-13177.5 4.75µg/L0.16

Lead 11.79 0.100 12.502 0.030 2062-12994.0 3.68µg/L0.020

Batch F812497 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812497-BLK1) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812497 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F812497-BLK2) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812497-BLK3) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.50 Ung/L0.08

Blank (F812497-BLK4) Prepared & Analyzed: 30-Dec-18

Mercury ND 0.52 U, QB-06ng/L0.09

LCS (F812497-BS1) Prepared & Analyzed: 30-Dec-18

Mercury 14.67 0.50 14.688 80-12099.9ng/L0.08

LCS Dup (F812497-BSD1) Prepared & Analyzed: 30-Dec-18

Mercury 14.57 0.50 14.688 2480-12099.2 0.665ng/L0.08

Duplicate (F812497-DUP1) Prepared & Analyzed: 30-Dec-18Source: 8L00059-14

Mercury 8.11 0.50 8.20 24 AD1.07ng/L0.08

Matrix Spike (F812497-MS1) Prepared & Analyzed: 30-Dec-18Source: 8L00519-09

Mercury 2.82 0.50 2.5250 0.59 AS71-12588.5ng/L0.08

Matrix Spike (F812497-MS2) Prepared & Analyzed: 30-Dec-18Source: 8L00520-06

Mercury 23.71 0.50 20.200 6.82 AS71-12583.6ng/L0.08

Matrix Spike (F812497-MS3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-15

Mercury 22.91 0.50 20.200 6.49 AS71-12581.3ng/L0.08

Matrix Spike Dup (F812497-MSD1) Prepared & Analyzed: 30-Dec-18Source: 8L00519-09

Mercury 2.86 0.50 2.5250 0.59 24 AS71-12590.1 1.39ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812497 - EFGS SOP2796 EPA 1631 Oxidation

Matrix Spike Dup (F812497-MSD2) Prepared & Analyzed: 30-Dec-18Source: 8L00520-06

Mercury 23.29 0.50 20.200 6.82 24 AS71-12581.5 1.78ng/L0.08

Matrix Spike Dup (F812497-MSD3) Prepared & Analyzed: 30-Dec-18Source: 8L00520-15

Mercury 22.96 0.50 20.200 6.49 24 AS71-12581.5 0.217ng/L0.08

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Blank (F812432-BLK1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium ND 0.060 U, QM-12µg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Antimony 0.030 0.020 QB-10µg/L0.009

Thallium ND 0.020 Uµg/L0.006

Blank (F812432-BLK2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium ND 0.060 U, QM-12µg/L0.004

Chromium ND 0.10 Uµg/L0.02

Iron ND 10 Uµg/L1

Antimony ND 0.020 U, QB-02µg/L0.009

Thallium ND 0.020 Uµg/L0.006

Blank (F812432-BLK3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Antimony 0.011 0.020 Jµg/L0.009

LCS (F812432-BS1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium 51.58 0.301 40.010 QM-1285-115129µg/L0.020

Chromium 47.07 0.50 49.990 85-11594.2µg/L0.10

Iron 1179 50 1250.0 85-11594.3µg/L6

Thallium 37.47 0.100 39.990 85-11593.7µg/L0.030

LCS (F812432-BS3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Antimony 35.53 0.100 40.030 85-11588.8µg/L0.045

LCS Dup (F812432-BSD1) Prepared: 27-Dec-18 Analyzed: 29-Dec-18

Beryllium 39.74 0.301 40.010 20 QR-0685-11599.3 25.9µg/L0.020

Chromium 54.93 0.50 49.990 2085-115110 15.4µg/L0.10

Iron 1313 50 1250.0 2085-115105 10.8µg/L6

Thallium 40.64 0.100 39.990 2085-115102 8.11µg/L0.030

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

LCS Dup (F812432-BSD3) Prepared: 27-Dec-18 Analyzed: 31-Dec-18

Antimony 36.98 0.100 40.030 2085-11592.4 4.00µg/L0.045

Matrix Spike (F812432-MS2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 38.36 0.607 40.010 ND 70-13095.9µg/L0.040

Chromium 52.38 1.01 49.990 0.26 70-130104µg/L0.20

Iron 1371 101 1250.0 159 70-13097.0µg/L11

Thallium 40.52 0.202 39.990 ND 70-130101µg/L0.061

Matrix Spike (F812432-MS3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 40.70 0.607 40.010 ND 70-130102µg/L0.040

Chromium 53.05 1.01 49.990 0.49 70-130105µg/L0.20

Iron 1447 101 1250.0 227 70-13097.6µg/L11

Thallium 41.77 0.202 39.990 ND 70-130104µg/L0.061

Matrix Spike (F812432-MS5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 21.22 0.606 20.500 ND AS70-130104µg/L0.040

Chromium 438.8 1.01 410.00 0.26 AS70-130107µg/L0.20

Iron 2334 101 2050.0 159 AS70-130106µg/L11

Thallium 21.54 0.202 20.500 ND AS70-130105µg/L0.061

Matrix Spike (F812432-MS6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 21.51 0.606 20.500 ND AS70-130105µg/L0.040

Chromium 437.3 1.01 410.00 0.49 AS70-130107µg/L0.20

Iron 2350 101 2050.0 227 AS70-130104µg/L11

Thallium 21.94 0.202 20.500 ND AS70-130107µg/L0.061

Matrix Spike (F812432-MS7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 40.00 1.52 40.010 ND 70-130100µg/L0.101

Chromium 53.35 2.53 49.990 0.97 70-130105µg/L0.51

Iron 1372 253 1250.0 105 70-130101µg/L28

Thallium 37.31 0.506 39.990 ND 70-13093.3µg/L0.152

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike (F812432-MS8) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00520-01

Antimony 41.19 0.506 40.030 ND 70-130103µg/L0.228

Matrix Spike (F812432-MS9) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 43.01 0.506 40.030 ND 70-130107µg/L0.228

Matrix Spike (F812432-MSA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 54.11 1.51 51.250 ND AS70-130106µg/L0.101

Chromium 1088 2.52 1025.0 0.97 AS70-130106µg/L0.50

Iron 5313 252 5125.0 105 AS70-130102µg/L28

Antimony 56.12 0.505 51.250 ND AS70-130109µg/L0.227

Thallium 47.29 0.505 51.250 ND AS70-13092.3µg/L0.151

Matrix Spike (F812432-MSB) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-01

Antimony 53.48 0.505 51.250 ND AS70-130104µg/L0.227

Matrix Spike (F812432-MSC) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 52.54 0.505 51.250 ND AS70-130103µg/L0.227

Matrix Spike (F812432-MSD) Prepared: 27-Dec-18 Analyzed: 03-Jan-19Source: 8L00519-01

Antimony 40.68 1.01 40.030 ND 70-130102µg/L0.455

Matrix Spike Dup (F812432-MSD2) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 40.14 0.607 40.010 ND 2070-130100 4.54µg/L0.040

Chromium 53.11 1.01 49.990 0.26 2070-130106 1.37µg/L0.20

Iron 1410 101 1250.0 159 2070-130100 2.79µg/L11

Thallium 41.46 0.202 39.990 ND 2070-130104 2.29µg/L0.061

Matrix Spike Dup (F812432-MSD3) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 41.71 0.607 40.010 ND 2070-130104 2.46µg/L0.040

Chromium 53.68 1.01 49.990 0.49 2070-130106 1.17µg/L0.20

Iron 1481 101 1250.0 227 2070-130100 2.36µg/L11

Thallium 41.57 0.202 39.990 ND 2070-130104 0.496µg/L0.061

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812432-MSD5) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-01

Beryllium 20.99 0.606 20.500 ND 20 AS70-130102 1.10µg/L0.040

Chromium 434.2 1.01 410.00 0.26 20 AS70-130106 1.06µg/L0.20

Iron 2275 101 2050.0 159 20 AS70-130103 2.53µg/L11

Thallium 21.38 0.202 20.500 ND 20 AS70-130104 0.730µg/L0.061

Matrix Spike Dup (F812432-MSD6) Prepared: 27-Dec-18 Analyzed: 29-Dec-18Source: 8L00520-10

Beryllium 21.70 0.606 20.500 ND 20 AS70-130106 0.902µg/L0.040

Chromium 435.2 1.01 410.00 0.49 20 AS70-130106 0.490µg/L0.20

Iron 2340 101 2050.0 227 20 AS70-130103 0.411µg/L11

Thallium 21.74 0.202 20.500 ND 20 AS70-130106 0.910µg/L0.061

Matrix Spike Dup (F812432-MSD7) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 40.34 1.52 40.010 ND 2070-130101 0.846µg/L0.101

Chromium 52.05 2.53 49.990 0.97 2070-130102 2.47µg/L0.51

Iron 1353 253 1250.0 105 2070-13099.8 1.44µg/L28

Thallium 36.16 0.506 39.990 ND 2070-13090.4 3.12µg/L0.152

Matrix Spike Dup (F812432-MSD8) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00520-01

Antimony 41.94 0.506 40.030 ND 2070-130105 1.80µg/L0.228

Matrix Spike Dup (F812432-MSD9) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 43.78 0.506 40.030 ND 2070-130109 1.77µg/L0.228

Matrix Spike Dup (F812432-MSDA) Prepared: 27-Dec-18 Analyzed: 31-Dec-18Source: 8L00519-01

Beryllium 57.08 1.51 51.250 ND 20 AS70-130111 5.35µg/L0.101

Chromium 1081 2.52 1025.0 0.97 20 AS70-130105 0.661µg/L0.50

Iron 5310 252 5125.0 105 20 AS70-130102 0.0680µg/L28

Antimony 55.26 0.505 51.250 ND 20 AS70-130108 1.54µg/L0.227

Thallium 47.30 0.505 51.250 ND 20 AS70-13092.3 0.0195µg/L0.151

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F812432 - EFGS SOP2836 Closed Vessel Water Oven Digestion

Matrix Spike Dup (F812432-MSDB) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-01

Antimony 53.79 0.505 51.250 ND 20 AS70-130105 0.585µg/L0.227

Matrix Spike Dup (F812432-MSDC) Prepared: 27-Dec-18 Analyzed: 01-Jan-19Source: 8L00520-10

Antimony 53.82 0.505 51.250 ND 20 AS70-130105 2.39µg/L0.227

Matrix Spike Dup (F812432-MSDD) Prepared: 27-Dec-18 Analyzed: 03-Jan-19Source: 8L00519-01

Antimony 41.32 1.01 40.030 ND 2070-130103 1.56µg/L0.455

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Underwood Engineers

25 Vaughan Mall Anti-Degradation - River

Tim Puls

Trace Metals In Wastewater - River

16-Jan-19 16:45Portsmouth NH, 03801

11720 Northcreek Pkwy N, Suite 400

Bothell, WA 98011

425.686.1996 Phone

425.686.3096 Fax

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

R-05 The sample was diluted due to the presence of high levels of non-target analytes or particulates resulting in elevated reporting limits.

QR-08 The RPD value for the MS/MSD was outside of acceptance limits.  Batch QC acceptable based on matrix duplicate and/or LCS/LCSD 

RPD values within control limits.

QR-06 The RPD value for the LCS/LCSD was outside of acceptance limits.  Batch QC acceptable based on MS/MSD, and where applicable, 

matrix duplicate RPD value(s) within control limits.

QM-12 Continuing calibration verification (CCV) and/or blank spike/blank spike duplicate (BS/BSD) recoveries above upper control limits.  

All reported sample concentrations were below the reporting limit.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

QB-10 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. Only report sample 

results greater than 10 times the contamination value (QB-01), or samples less than the MRL (QB-02).

QB-06 The blank was preserved to 5% BrCl rather than 1%.  The control limit for blanks preserved to greater than 1% BrCl is the preservation 

percentage multiplied by the MRL.

QB-02 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. However, the sample 

concentrations are less than the MRL.

QB-01 The method blank and/or initial/continuing calibration blank contains analyte at a concentration above the MRL. However, the blank 

concentration(s) are less than 10% of the sample result.

J The result is an estimated concentration.

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate.

AD This matrix duplicate is an analytical duplicate.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Amy Goodall, Project Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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WORK ORDER NUMBER: 18-12-1710

Analytical Report For
Client: Eurofins Frontier Global Sciences, Inc.

Client Project Name: 8L00519
Attention: Amy Goodall

11720 North Creek Parkway North
Suite 4
Bothell, WA 98011-8244

Approved for release on                    by:
Carla Hollowell
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience (Calscience) certifies that the test results provided in this report meet all NELAC Institute requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC Institute requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is
attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient
of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible,
legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.

01/06/2019
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 12/19/18. They were assigned to Work Order 18-12-1710. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
DoD Projects: 
The test results contained in this report are accredited under the laboratory’s ISO/IEC 17025:2005 and DoD-ELAP

accreditation issued by the ANSI-ASQ National Accreditation Board.  Refer to certificate and scope of accreditation ADE-1864. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-12-1710 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers

Matrix

008545 River_01_TCn 18-12-1710-1 12/12/18 10:25 1 Aqueous

008492 River_TB_TCn 18-12-1710-2 12/12/18 10:25 1 Aqueous

Sample Summary

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Client: Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Work Order: 18-12-1710

Project Name: 8L00519

PO Number:

Date/Time
Received:

12/19/18 11:00

Number of
Containers:

2

Attn: Amy Goodall
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

008545 River_01_TCn 18-12-1710-1-A 12/12/18
10:25

Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

008492 River_TB_TCn 18-12-1710-2-A 12/12/18
10:25

Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Method Blank 099-05-061-4319 N/A Aqueous UV 9 12/24/18 12/24/18
14:01

I1224CNL1

Parameter Result RL DF Qualifiers

Cyanide, Total ND 0.020 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1710

Preparation: N/A

Method: SM 4500-CN E

Units: mg/L

Project: 8L00519 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

18-12-1739-6 Sample Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

18-12-1739-6 Matrix Spike Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

18-12-1739-6 Matrix Spike Duplicate Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CHS1

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total ND 0.2000 0.1856 93 0.1868 93 70-130 1 0-25

Quality Control - Spike/Spike Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1710

Preparation: N/A

Method: SM 4500-CN E

Project: 8L00519 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-05-061-4319 LCS Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CNL1

099-05-061-4319 LCSD Aqueous UV 9 12/24/18 12/24/18 14:01 I1224CNL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Cyanide, Total 0.2000 0.1621 81 0.1640 82 80-120 1 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Eurofins Frontier Global Sciences, Inc.

11720 North Creek Parkway North, Suite 4

Bothell, WA 98011-8244

Date Received: 12/19/18

Work Order: 18-12-1710

Preparation: N/A

Method: SM 4500-CN E

Project: 8L00519 Page 1 of 1

   RPD: Relative Percent Difference.     CL: Control Limits
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

CI See case narrative.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 18-12-1710 Page 1 of 1
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