
Appendix I: ALS Analytical Reports



Gross Alpha/Beta
Case Narrative 

Tidewater, Inc. 
Phase 1 RI OU2 Great Kills Park – 2016-007 

Work Order Number:  1810475 

1. This report consists of the analytical results and supporting documentation for six water samples 
received by ALS on 10/20/2018. 

2. These samples were prepared according to the current revision of SOP 702. 

3. The samples were analyzed for gross alpha and beta activity by gas flow proportional counting 
according to the current revision of SOP 724.  The analyses were completed on 11/21/2018.  
Gross alpha results are referenced to 241Am.   Gross beta results are referenced to 90Sr/Y. 

4. The analysis results for these samples are reported in units of pCi/L.  The samples were not 
filtered prior to analysis. 

5. The requested MDC for gross alpha and/or beta for samples 1810475-1, -2, and -6 was not 
achieved.  These samples were counted for a maximum count time of 1000 minutes and 
results are reported without further qualification. The results are flagged with an “M” and/or 
“M3” qualifier on the final reports.  The reported activity with an “M3” qualifier exceeds the 
achieved MDC.

6. No further anomalous situations were encountered during the preparation or analysis of these 
samples.  All remaining quality control criteria were met. 
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The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 

______________________________    __12/5/18___ 
Pik Yee Yuen       Date 
Radiochemistry Primary Data Reviewer   

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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Section 1 
 
 

CHAIN OF CUSTODY 
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OrderNum: 1810475
Client Name: Tidewater, Inc.

Client Project Name: Phase 1 RI OU2 Great Kills Park
Client Project Number: 2016-007

Client PO Number:

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1810475-1OU2-1-SW001 WATER 18-Oct-18 10:10
1810475-2OU2-1-SW003 WATER 18-Oct-18 11:40
1810475-3OU2-1-SW004 WATER 18-Oct-18 13:55
1810475-4REF-1-SW001 WATER 18-Oct-18 15:40
1810475-5OU1-1-SW005 WATER 19-Oct-18 9:10
1810475-6OU2-1-SW002 WATER 19-Oct-18 12:50

Page 1 of 1 Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

ALS -- Fort Collins
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SAMPLE  RESULTS SUMMARY 
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Gross Alpha/Beta by GFPC

PAI 724 Rev 13Method Blank Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 200 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Lab ID: AB181117-1MB

Date Analyzed: 21-Nov-18

Date Collected: 17-Nov-18

Sample Matrix: WATER

Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1 Result Units: pCi/l

File Name: ABC1121

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

PAI 724 Rev 13

CASNO Requested
MDC

ALS -- Fort Collins

DL

GROSS ALPHA12587-46-1 U0.760.59 +/- 0.48 3 NA

GROSS BETA12587-47-2 U1.07-0.03 +/- 0.64 4 NA

Data Package ID: AB1810475-1

Page 1 of 1Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

13 of 223



Gross Alpha/Beta by GFPC
PAI 724 Rev 13

Laboratory Control Sample(s)

Prep SOP: PAI 702 Rev 21
Final Aliquot: 200 ml

Count Time: 30 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Lab ID: AB181117-1LCS

Date Analyzed: 20-Nov-18

Date Collected: 17-Nov-18

Sample Matrix: WATER

Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1 Result Units: pCi/l

File Name: ABC1120A

ALS -- Fort Collins

Target
Nuclide

Lab
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

GROSS ALPHA 277 50 7 P,M3232.9 119 72 - 130+/-12587-46-1

GROSS BETA 208 36 13 P,M3211.8 98.4 86 - 115+/-12587-47-2

Data Package ID: AB1810475-1

Page 1 of 1Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS -- Fort Collins
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 60.0 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: OU2-1-SW001

Lab ID: 1810475-1

Date Analyzed: 20-Nov-18

Date Collected: 18-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA U,M3.72.1 +/- 2.312587-46-1 3 NA

GROSS BETA 3.38.5 +/- 2.512587-47-2 4 NA

Data Package ID: AB1810475-1

Page 1 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 30.0 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: OU2-1-SW003

Lab ID: 1810475-2

Date Analyzed: 20-Nov-18

Date Collected: 18-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA M36.810.2 +/- 4.812587-46-1 3 NA

GROSS BETA M36.921.3 +/- 5.712587-47-2 4 NA

Data Package ID: AB1810475-1

Page 2 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 200 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: OU2-1-SW004

Lab ID: 1810475-3

Date Analyzed: 20-Nov-18

Date Collected: 18-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA LT1.141.17 +/- 0.7512587-46-1 3 NA

GROSS BETA 1.17.3 +/- 1.412587-47-2 4 NA

Data Package ID: AB1810475-1

Page 3 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 120 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: REF-1-SW001

Lab ID: 1810475-4

Date Analyzed: 20-Nov-18

Date Collected: 18-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA 2.03.4 +/- 1.512587-46-1 3 NA

GROSS BETA 1.94.9 +/- 1.512587-47-2 4 NA

Data Package ID: AB1810475-1

Page 4 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 90.0 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: OU1-1-SW005

Lab ID: 1810475-5

Date Analyzed: 20-Nov-18

Date Collected: 19-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA U2.60.6 +/- 1.512587-46-1 3 NA

GROSS BETA 2.45.1 +/- 1.712587-47-2 4 NA

Data Package ID: AB1810475-1

Page 5 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Gross Alpha/Beta by GFPC
PAI 724 Rev 13
Sample Results

Prep SOP: PAI 702 Rev 21
Final Aliquot: 90.0 ml

Count Time: 1000 minutes

Lab Name:

Client Name: Tidewater, Inc.
ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Field ID: OU2-1-SW002

Lab ID: 1810475-6

Date Analyzed: 20-Nov-18

Date Collected: 19-Oct-18

Sample Matrix: WATER

Report Basis: Unfiltered
Date Prepared: 17-Nov-18

Prep Batch: AB181117-1

Run ID: AB181117-1A
QCBatchID: AB181117-1-1

Result Units: pCi/l
File Name: ABC1120C

Target Nuclide Lab
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Unfiltered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested
MDC

DL

GROSS ALPHA M33.13.5 +/- 2.112587-46-1 3 NA

GROSS BETA 2.55.8 +/- 1.912587-47-2 4 NA

Data Package ID: AB1810475-1

Page 6 of 6Wednesday, December 05, 2018Date Printed:
LIMS Version:  6.886

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U   - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 

 

34 of 223



 
 

 
 

Section 7 
 
 

LABORATORY BENCH SHEETS 

35 of 223



36 of 223



37 of 223



38 of 223



39 of 223



40 of 223



41 of 223



42 of 223



43 of 223



44 of 223



 
 

 
 

Section 8 
 
 

STANDARDS TRACEABILITY 
DOCUMENTS 

45 of 223



46 of 223



47 of 223



48 of 223



49 of 223



50 of 223



51 of 223



 
 

 
 

Section 9 
 
 

ADDITIONAL SUPPORTING 
DOCUMENTATION 

 
 

 
 
 

52 of 223



 
 

 
 

Gas Proportional Counter 

 
Instrument Calibration 

 
Background Calibration 

53 of 223



54 of 223



55 of 223



 
 

 
 

Gas Proportional Counter 

 
Quality Control Data 

 
Daily Instrument Performance Checks 

 

56 of 223



57 of 223



58 of 223



59 of 223



60 of 223



61 of 223



62 of 223



63 of 223



64 of 223



65 of 223



 
 

 
 

Gas Proportional Counter 

 
Instrument Calibration 

 
Initial Efficiency Calibration  

Standards Traceability 

66 of 223



67 of 223



68 of 223



69 of 223



70 of 223



71 of 223



72 of 223



73 of 223



74 of 223



75 of 223



76 of 223



77 of 223



78 of 223



79 of 223



80 of 223



81 of 223



82 of 223



83 of 223



84 of 223



85 of 223



86 of 223



87 of 223



88 of 223



89 of 223



90 of 223



91 of 223



92 of 223



93 of 223



94 of 223



95 of 223



96 of 223



97 of 223



98 of 223



99 of 223



100 of 223



101 of 223



102 of 223



103 of 223



104 of 223



105 of 223



106 of 223



107 of 223



108 of 223



109 of 223



110 of 223



111 of 223



112 of 223



113 of 223



114 of 223



115 of 223



116 of 223



117 of 223



118 of 223



119 of 223



120 of 223



121 of 223



122 of 223



123 of 223



124 of 223



125 of 223



126 of 223



127 of 223



128 of 223



129 of 223



130 of 223



131 of 223



132 of 223



133 of 223



134 of 223



135 of 223



136 of 223



137 of 223



138 of 223



139 of 223



140 of 223



141 of 223



142 of 223



143 of 223



144 of 223



145 of 223



146 of 223



147 of 223



148 of 223



149 of 223



150 of 223



151 of 223



152 of 223



153 of 223



154 of 223



155 of 223



156 of 223



157 of 223



158 of 223



159 of 223



160 of 223



161 of 223



162 of 223



163 of 223



164 of 223



165 of 223



166 of 223



167 of 223



168 of 223



169 of 223



170 of 223



171 of 223



172 of 223



173 of 223



174 of 223



175 of 223



176 of 223



177 of 223



178 of 223



179 of 223



180 of 223



181 of 223



182 of 223



183 of 223



184 of 223



185 of 223



186 of 223



187 of 223



188 of 223



189 of 223



190 of 223



191 of 223



192 of 223



193 of 223



194 of 223



195 of 223



196 of 223



197 of 223



198 of 223



199 of 223



200 of 223



201 of 223



202 of 223



203 of 223



204 of 223



205 of 223



206 of 223



207 of 223



208 of 223



209 of 223



210 of 223



211 of 223



212 of 223



213 of 223



214 of 223



215 of 223



216 of 223



217 of 223



218 of 223



219 of 223



220 of 223



221 of 223



222 of 223



223 of 223



 

 
Metals 

Case Narrative 

Tidewater, Inc.
Phase 1 RI OU2 Great Kills Park -- 2016-007 

Work Order Number:  1810475 
 
1. This report consists of 6 water samples. 
 
2. The samples were received intact at ambient temperature by ALS on 10/20/18. 
 
3. The samples had a pH less than 2 upon receipt. 
 
4. The samples were prepared and analyzed based on Methods for the Determination of Metals in 

Environmental Samples – Supplement 1 procedures. 
  
 For analysis by ICP-MS, the samples were digested following method 200.2 and the current 

revision of SOP 806. 
 

5. Analysis by ICP-MS followed method 200.8 and the current revision of SOP 827. 
 
6. All standards and solutions are NIST traceable and were used within their recommended shelf 

life. 
 
7. The samples were prepared and analyzed within the established hold times.  
 
All in house quality control procedures were followed, as described below. 
 
8. General quality control procedures. 
 

 A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in this digestion batch. 

 The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes.  
 

 All laboratory control sample criteria were met. 
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 All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes.  

 All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes. 

 The interference check samples associated with Method 200.8 were analyzed. 

9. Matrix specific quality control procedures. 

Per method requirements, matrix QC was performed for this analysis.  Since a sample from 
this order number was not the selected quality control (QC) sample, matrix specific QC 
results are not included in this report. 

10. It is a standard practice that samples for ICP-MS are analyzed at a dilution.   

The data contained in the following report have been reviewed and approved by the personnel listed 
below.  In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 

_______________________________   __11/28/18____ 
Megan Johnstone      Date 
Inorganics Primary Data Reviewer 

_______________________________   __11/28/18____ 
Inorganics Final Data Reviewer    Date 
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses: 
 
 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 
 
 QC qualifier -- Specified entries and their meanings are as follows:

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

 
M  -  Duplicate injection precision was not met. 
 
N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 

analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

 
Z  - Spiked recovery not within control limits. An explanatory note may be included in the 

narrative. 
 
*   -  Duplicate analysis (relative percent difference) not within control limits. 
 
S   -  SAR value is estimated as one or more analytes used in the calculation were not 

detected above the detection limit. 
 
 

3 of 153



Chain of Custody
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OrderNum: 1810475
Client Name: Tidewater, Inc.

Client Project Name: Phase 1 RI OU2 Great Kills Park
Client Project Number: 2016-007

Client PO Number:

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1810475-1OU2-1-SW001 WATER 18-Oct-18 10:10
1810475-2OU2-1-SW003 WATER 18-Oct-18 11:40
1810475-3OU2-1-SW004 WATER 18-Oct-18 13:55
1810475-4REF-1-SW001 WATER 18-Oct-18 15:40
1810475-5OU1-1-SW005 WATER 19-Oct-18 9:10
1810475-6OU2-1-SW002 WATER 19-Oct-18 12:50

Page 1 of 1 Tuesday, November 27, 2018Date Printed:
LIMS Version:  6.885

ALS -- Fort Collins
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Sample Results 
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Lab Name:
Client Name: Tidewater, Inc.

Client Project ID: Phase 1 RI OU2 Great Kills Park 2016-007
Work Order Number: 1810475

Reporting Basis: As Received Matrix: WATER

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

RptLimit/
LOQ/LOD Flag

Result Units:

Total Recoverable URANIUM
Method EPA200.8 Revision 5.4

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 50 ml

Sample
Aliquot

UG/LPrep Method: EPA200.22.2

ALS -- Fort Collins

Analyst: Brent A. Stanfield

1810475-1OU2-1-SW001 10/18/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.53

1810475-2OU2-1-SW003 10/18/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.41

1810475-3OU2-1-SW004 10/18/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.21

1810475-4REF-1-SW001 10/18/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.36

1810475-5OU1-1-SW005 10/19/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.58

1810475-6OU2-1-SW002 10/19/2018 0.1N/A 1011/03/2018 11/09/2018 50 ml0.25

Comments:

1.  ND or U  = Not Detected at or above the client requested detection limit.

Page 1 of 1Tuesday, November 27, 2018Date Printed:

Data Package ID: IM1810475-1

LIMS Version:  6.885

ALS -- Fort Collins
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Summary Report Forms 
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Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Method EPA200.8 Revision 5.4

Metals by 200.8

Date Analyzed: 09-Nov-18

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 03-Nov-18

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP181103-2
% Moisture: N/A

ml
ml

Run ID: IM181109-10A8
QCBatchID: IP181103-2-1

Method Blank

Lab ID: IP181103-2MB

UG/LResult Units:

File Name: 082SMPL_

Clean DF: 1

Prep Method: EPA200.2 Rev 2.2

ALS -- Fort Collins

CASNO Target Analyte ResultDF LOQResult
Qualifier

LOD

7440-61-1 URANIUM 10 0.1 0.11 0.1U

Page 1 of 1Tuesday, November 27, 2018Date Printed:

Data Package ID: IM1810475-1

LIMS Version:  6.885

ALS -- Fort Collins
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Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Method EPA200.8 Revision 5.4

Metals by 200.8

Laboratory Control Sample
ALS -- Fort Collins

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 11/09/2018

Date Collected: N/A

Sample Matrix: WATER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/03/2018

Sample Aliquot: 50
Final Volume: 50

Prep Batch: IP181103-2
% Moisture: N/A

ml
ml

Run ID: IM181109-10A8
QCBatchID: IP181103-2-1

Lab ID: IM181103-2LCS

UG/LResult Units:
Clean DF: 1

File Name: 083SMPL_Prep Method: EPA200.22.2

URANIUM 10 0.19.92 99 85 - 115%7440-61-1

Page 1 of 1Tuesday, November 27, 2018Date Printed:

Data Package ID: IM1810475-1

LIMS Version:  6.885

ALS -- Fort Collins
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Prep Batch ID:  IP181103-2

Start Date: 11/03/18

Start Time: 11:18

End Date: 11/03/18

End Time: 18:00

Prep Analyst: Jill M. Latelle

Comments:

Concentration Method: NONE

Validated By: jml

Date Validated: 11/03/18

Time Validated: 11:58

Batch Created By: jml

Date Created: 11/03/18

Time Created: 11:18Initial Volume Units: ml

Final Volume Units: ml

Extract Method: EPA200.22.2

QC Batch ID: IP181103-2-1

Lab ID
QC

Type Matrix
Initial
Wt/Vol

Final
Wt/Vol

Cleanup
Method

Cleanup
DF

Date
Collected

Order
NumberField ID

MB WATER NONE 1XXXXXX 50 50 1810637XXXXXXIP181103-2

LCS WATER NONE 1XXXXXX 50 50 1810637XXXXXXIM181103-2

MS WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-1

MS WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-2

MSD WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-1

MSD WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-2

SMP WATER NONE 110/18/2018 50 50 1810475OU2-1-SW0011810475-1

SMP WATER NONE 110/18/2018 50 50 1810475OU2-1-SW0031810475-2

SMP WATER NONE 110/18/2018 50 50 1810475OU2-1-SW0041810475-3

SMP WATER NONE 110/18/2018 50 50 1810475REF-1-SW0011810475-4

SMP WATER NONE 110/19/2018 50 50 1810475OU1-1-SW0051810475-5

SMP WATER NONE 110/19/2018 50 50 1810475OU2-1-SW0021810475-6

SMP WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-1

SMP WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-2

SMP WATER NONE 1XXXXXX 50 50 1810637XXXXXX1810637-3

SMP WATER NONE 1XXXXXX 50 50 1811004XXXXXX1811004-21

SMP WATER NONE 1XXXXXX 50 50 1811004XXXXXX1811004-22

SMP WATER NONE 1XXXXXX 50 50 1811004XXXXXX1811004-23

SMP WATER NONE 1XXXXXX 50 50 1811004XXXXXX1811004-24

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

RVS Reporting Level Verification Standar SMP Field Sample

SYS Sample Yield Spike
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Lab ID Verification Type Result

Result Units:

Reporting
Limit

Result
Qualifier

Spike
Added

% Rec. Control
Limits

URANIUM
Method SW6020

Calibration Verifications

Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Run ID: IM181109-10A8

MG/L

Date
Analyzed

Time
Analyzed

ALS -- Fort Collins

N/A0.002 0.000010.00200 100 90 - 110ICV Initial Calibration 11/9/2018 10:30

N/A0.001 0.000010.00103 103 90 - 110CCV9 Continuing Calibration 11/9/2018 15:39

N/A0.001 0.000010.00102 101 90 - 110CCV10 Continuing Calibration 11/9/2018 16:24
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Lab ID Result Reporting
Limit

Flag

Result Units:

Date
Analyzed

Verification Type

URANIUM
Method SW6020

Calibration Blanks

Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Run ID: IM181109-10A8

MG/L

Time
Analyzed

ALS -- Fort Collins

ICB 0.00001 0.00001 U11/9/2018Initial Calibration 10:36

CCB9 0.00001 0.00001 U11/9/2018Continuing Calibration 15:45

CCB10 0.00001 0.00001 U11/9/2018Continuing Calibration 16:30
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Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Method SW6020

ICPMS Metals

Date Analyzed: 11/09/2018
Run ID: IM181109-10A8

ICP Interference Check Sample

Result Units: MG/L

ALS -- Fort Collins

CASNO Target Analyte Spike Added % Rec.Results
ICSA1 ICSAB1 ICSA1 ICSAB1

URANIUM 1027440-61-1 0.001 0.00102
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Lab Name:

Client Name: Tidewater, Inc.

ClientProject ID: Phase 1 RI OU2 Great Kills Park 2016-007

Work Order Number: 1810475

Metals Linear Ranges

Active Date: 03/14/2016

Expiration Date: 06/12/2020

Instrument ID: ICPMS2

ALS -- Fort Collins

CASNO Target Analyte Concentration
(ppm)

URANIUM 0.17440-61-1
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File Name: 001CALB.
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 08:54   RINSE 1

11/9/2018 09:00   RINSE 1

11/9/2018 09:06   BLANK 1

11/9/2018 09:12   H/1000 1

11/9/2018 09:15   H/100 1

11/9/2018 09:18   H/10 1

11/9/2018 09:21   HIGH 1

11/9/2018 10:27   RINSE 1

11/9/2018 10:30   ICV 1

11/9/2018 10:36   ICB 1

11/9/2018 10:42   LIV 1

11/9/2018 10:46   ICSA1 1

11/9/2018 10:52   ICSAB1 1

11/9/2018 10:58   CCV1 1

11/9/2018 11:04   CCB1 1

11/9/2018 11:07Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IP181101-5MB 10

11/9/2018 11:10Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   IM181101-5LCS 10

11/9/2018 11:15   1810184-1 100

11/9/2018 11:18   1810184-2 100

11/9/2018 11:21   1810184-3 100

11/9/2018 11:24   1810184-4 100

11/9/2018 11:27   1810184-5 100

11/9/2018 11:30   1810184-6 100

11/9/2018 11:33   1810184-7 100

11/9/2018 11:36   1810184-8 100

11/9/2018 11:42   CCV2 1

11/9/2018 11:48   CCB2 1

11/9/2018 11:51   1810184-18 100

11/9/2018 11:54Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1810203-2 10

11/9/2018 11:57Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1810203-2SER 50

11/9/2018 12:00Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1810203-2MS 10

11/9/2018 12:03Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1810203-2MSD 10

11/9/2018 12:09Ag,Al,As,B,Ba,Be,Ca,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y,Zn   1810203-4 10

11/9/2018 12:15   CCV3 1

11/9/2018 12:21   CCB3 1
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File Name: 029SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 12:24Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   IP181101-6MB 10

11/9/2018 12:27Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   IM181101-6LCS 10

11/9/2018 12:33Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-1 10

11/9/2018 12:36Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-2 10

11/9/2018 12:39Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-3 10

11/9/2018 12:42Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-4 10

11/9/2018 12:45Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-5 10

11/9/2018 12:48Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-6 10

11/9/2018 12:51Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-7 10

11/9/2018 12:54Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-8 10

11/9/2018 13:00   CCV4 1

11/9/2018 13:06   CCB4 1

11/9/2018 13:09Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-9 10

11/9/2018 13:12Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-10 10

11/9/2018 13:15Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-11 10

11/9/2018 13:18Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-12 10

11/9/2018 13:21Ag,Al,As,B,Ba,Be,Ca,Cd,Ce,Co,Cr,Cu,Fe,K,La,Li,Mg,Mn,Mo,Na,Nd,Ni,Pb,Pr,Sb,Sn,Sr,Th,Ti,Tl,U,V,Y   1810182-13 10

11/9/2018 13:27   CCV5 1

11/9/2018 13:33   CCB5 1

11/9/2018 13:36   IP181102-1MB 10

11/9/2018 13:39   IM181102-1LCS 10

11/9/2018 13:45   1810328-12 10

11/9/2018 13:51   CCV6 1

11/9/2018 13:57   CCB6 1

11/9/2018 14:00   IP181102-2MB 10

11/9/2018 14:03   IM181102-2LCS 10

11/9/2018 14:09   1810247-4 10

11/9/2018 14:12   1810247-4SER 50

11/9/2018 14:15   1810247-4MS 10

11/9/2018 14:18   1810247-4MSD 10

11/9/2018 14:24   1810247-7 10

11/9/2018 14:27   1810247-9 10

11/9/2018 14:30   1810330-16 10

11/9/2018 14:33   1810444-1 10

11/9/2018 14:39   CCV7 1
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File Name: 064SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 14:45   CCB7 1

11/9/2018 14:48   1810444-2 10

11/9/2018 14:51   1810444-3 10

11/9/2018 14:54   1810444-4 10

11/9/2018 14:57   1810444-5 10

11/9/2018 15:00   1810444-6 10

11/9/2018 15:03   1810444-7 10

11/9/2018 15:06   1810444-8 10

11/9/2018 15:09   1810444-9 10

11/9/2018 15:12   1810444-10 10

11/9/2018 15:15   1810444-11 10

11/9/2018 15:21   CCV8 1

11/9/2018 15:27   CCB8 1

11/9/2018 15:30   1810444-12 10

11/9/2018 15:33   1810444-13 10

11/9/2018 15:39   CCV9 1

11/9/2018 15:45   CCB9 1

11/9/2018 15:48   FP181030-2MB 10

11/9/2018 15:51   IP181103-2MB 10

11/9/2018 15:54   IM181103-2LCS 10

OU2-1-SW001 11/9/2018 16:00   1810475-1 10

OU2-1-SW003 11/9/2018 16:03   1810475-2 10

OU2-1-SW004 11/9/2018 16:06   1810475-3 10

REF-1-SW001 11/9/2018 16:09   1810475-4 10

OU1-1-SW005 11/9/2018 16:12   1810475-5 10

OU2-1-SW002 11/9/2018 16:15   1810475-6 10

11/9/2018 16:18   1810601-1 10

11/9/2018 16:24   CCV10 1

11/9/2018 16:30   CCB10 1

11/9/2018 16:33   1810612-1 10

11/9/2018 16:36   1810612-3 10

11/9/2018 16:39   1810612-4 10

11/9/2018 16:42   1810628-1 10

11/9/2018 16:45   1810637-1 10

11/9/2018 16:48   1810637-1SER 50
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File Name: 099SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 16:51   1810637-1MS 10

11/9/2018 16:54   1810637-1MSD 10

11/9/2018 17:00   1810637-2 10

11/9/2018 17:03   1810637-2SER 50

11/9/2018 17:09   CCV11 1

11/9/2018 17:15   CCB11 1

11/9/2018 17:18   1810637-2MS 10

11/9/2018 17:21   1810637-2MSD 10

11/9/2018 17:27   1810637-3 10

11/9/2018 17:30   1811004-21 10

11/9/2018 17:33   1811004-22 10

11/9/2018 17:36   1811004-23 10

11/9/2018 17:39   1811004-24 10

11/9/2018 17:45   CCV12 1

11/9/2018 17:51   CCB12 1

11/9/2018 17:54   IP181105-1MB 10

11/9/2018 17:57   IM181105-1 10

11/9/2018 18:00   IM181105-1LCS 10

11/9/2018 18:06   1810412-1 10

11/9/2018 18:09   1810412-1SER 50

11/9/2018 18:12   1810412-1MS 10

11/9/2018 18:15   1810412-1MSD 10

11/9/2018 18:21   1810412-2 10

11/9/2018 18:24   1810412-3 10

11/9/2018 18:27   1810412-4 10

11/9/2018 18:33   CCV13 1

11/9/2018 18:38   CCB13 1

11/9/2018 18:42   1810412-5 10

11/9/2018 18:45   1810412-6 10

11/9/2018 18:48   1810412-7 10

11/9/2018 18:51   1810412-8 10

11/9/2018 18:54   1810412-9 10

11/9/2018 18:57   1810412-10 10

11/9/2018 19:00   1810412-11 10

11/9/2018 19:03   1810412-12 10
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File Name: 134SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 19:06   1810506-1 10

11/9/2018 19:09   1810506-2 10

11/9/2018 19:15   CCV14 1

11/9/2018 19:20   CCB14 1

11/9/2018 19:23   1810506-5 10

11/9/2018 19:26   1810506-6 10

11/9/2018 19:29   1810544-2 10

11/9/2018 19:32   1810544-3 10

11/9/2018 19:35   1810544-4 10

11/9/2018 19:38   1811031-1 10

11/9/2018 19:44   CCV15 1

11/9/2018 19:50   CCB15 1

11/9/2018 19:53   IP181104-5MB 10

11/9/2018 19:56   IM181104-5LCS 10

11/9/2018 20:02   1810328-1 10

11/9/2018 20:05   1810328-2 10

11/9/2018 20:08   1810328-3 10

11/9/2018 20:11   1810328-4 10

11/9/2018 20:14   1810328-5 10

11/9/2018 20:17   1810328-6 10

11/9/2018 20:20   1810328-7 10

11/9/2018 20:23   1810328-8 10

11/9/2018 20:29   CCV16 1

11/9/2018 20:35   CCB16 1

11/9/2018 20:38   1810328-9 10

11/9/2018 20:41   1810328-10 10

11/9/2018 20:44   1810328-11 10

11/9/2018 20:47   1810328-13 10

11/9/2018 20:50   1810328-13SER 50

11/9/2018 20:53   1810328-13MS 10

11/9/2018 20:56   1810328-13MSD 10

11/9/2018 20:59   1810328-13A 10

11/9/2018 21:05   1810328-14 10

11/9/2018 21:08   1810328-15 10

11/9/2018 21:14   CCV17 1
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File Name: 169SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 21:20   CCB17 1

11/9/2018 21:23   1810328-16 10

11/9/2018 21:26   1810328-17 10

11/9/2018 21:29   1810328-18 10

11/9/2018 21:32   1810328-19 10

11/9/2018 21:35   1810328-20 10

11/9/2018 21:38   1810328-21 10

11/9/2018 21:44   CCV18 1

11/9/2018 21:50   CCB18 1

11/9/2018 21:53   IP181104-3MB 10

11/9/2018 21:56   IM181104-3LCS 10

11/9/2018 22:02   1810195-1 10

11/9/2018 22:05   1810195-2 10

11/9/2018 22:08   1810195-3 10

11/9/2018 22:11   1810195-4 10

11/9/2018 22:14   1810195-5 10

11/9/2018 22:17   1810195-6 10

11/9/2018 22:20   1810195-7 10

11/9/2018 22:23   1810195-7SER 50

11/9/2018 22:29   CCV19 1

11/9/2018 22:35   CCB19 1

11/9/2018 22:38   1810195-7MS 10

11/9/2018 22:41   1810195-7MSD 10

11/9/2018 22:44   1810195-7A 10

11/9/2018 22:50   1810195-8 10

11/9/2018 22:53   1810195-9 10

11/9/2018 22:56   1810195-11 10

11/9/2018 22:59   1810195-12 10

11/9/2018 23:02   1810195-13 10

11/9/2018 23:05   1810195-14 10

11/9/2018 23:08   1810195-15 10

11/9/2018 23:14   CCV20 1

11/9/2018 23:20   CCB20 1

11/9/2018 23:23   1810195-16 10

11/9/2018 23:26   1810195-17 10
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File Name: 204SMPL_
AnalRunID: IM181109-10A1
CalibRefID: IM181109-10A1

Instrument ID: ICPMS2

Field ID Date
Analyzed

Time
AnalyzedComment

Lab ID
DF

ICPMS2 Run Log -- 11/9/2018

11/9/2018 23:29   1810195-18 10

11/9/2018 23:32- U,V   1810195-19 10

11/9/2018 23:35- U,V   1810195-19SER 50

11/9/2018 23:38- U,V   1810195-19MS 10

11/9/2018 23:41- U,V   1810195-19MSD 10

11/9/2018 23:44- U,V   1810195-19A 10

11/9/2018 23:50   1810195-20 10

11/9/2018 23:55   CCV21 1

11/10/2018 00:01   CCB21 1
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Raw Data 
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Header Information for Analytical Sequence 18K09i00 
Instrument: Agilent ICPMS Model 7700X; Serial No. JP09400112 
Software Revision:  B.01.01 
Date of Analysis: 11/09/2018 
Analyst: Brent A. Stanfield 

Calibration Standards 

High Calibration Standard: ST180305-3 (expires 09/30/2020) 
This standard contains the following elements at the listed concentrations (ng/ml). 

100,000 - Na
50,000 – Ca, K 
10,000 - Mg
5,000 – Fe, Al 
3,000 - Ti
2,000 – Zn
1,000 – B, Cu, Li 
500 – Cr, Ni, Sn 
200 - Mn
100 – V, Co, As, Se, Mo, Ba, Sr 
50 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
20 - Y 
10 – Th, U, Ag 
2 - Tl 

1/10,1/100, and 1/1000 dilutions of the High Calibration Standard are prepared daily to 
provide additional calibration standards. 

ICV 

The ICV is prepared by diluting 1ml of the  2nd Source intermediate (ST181018-1, 
expires 03/08/2019)  to 5ml  giving the following concentrations (ng/ml). 

20,000 – Na
10,000 – Ca, K 
2,000 – Mg
1,000 – Fe, Al 
400 – Zn, Ti 
200 – B, Cu, Li 
100 – Cr, Ni, Sn 
60 -- Nd
40 – Mn
20 – V, Co, As, Se, Mo, Ba, Sr
10 – Pb, Be 
6 – Sb, Cd, Y, La, Ce, Pr, Nd 
2 – Th, U, Ag 
0.4 - Tl
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LIV 

The LIV is prepared by diluting 0.05ml of the Reporting Limit Verification Spike 
Solution (ST181018-3 expires 09/30/2020) to 50ml giving the following concentrations 
(ng/ml). 

100 – Na, Ca, K 
20 – Ti
15 – B 
10 – Al, Fe, Mg, Zn 
2 – Cu, Li, Ni 
1 – Cr, Se, Sn 
0.5 – Ba, Co, Mn, Sr, V  
0.2 – As, Cd, Mo, Pb 
0.1 – Sb
0.05 – Ag, Be, Ce, La, Nd, Pr, Y 
0.02 – Th
0.01– U, Tl

ICSA 

The ICSA is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) to a final volume of 50ml giving the following concentrations (ng/ml). 

42,500,000 – Cl
30,000 – Ca
25,000 – Fe, Na 
20,000 – C 
10,000 – Al, K, Mg, P, S 
200 – Mo, Ti 

29 of 153



ICSAB 

The ICSAB is prepared by diluting 0.5ml of ICSA intermediate (ST150423-1, expires 
04/03/2018) and 5ml of High Calibration Standard: ST180305-3 (expires 09/30/2020) to 
a final volume of 50ml.  The ICSAB contains the following elements at the listed 
concentrations (ng/ml). 

42,500,000 – Cl
35,000 – Ca, Na 
25,500 – Fe
20,000 – C 
15,000 – K 
11,000 – Mg
10,500 – Al
10,000 – P, S 
400 - Ti
210 – Mo
200 – Zn
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 – Mn
10 – V, Co, As, Se, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, Y, La, Ce, Pr, Nd 
1 – Th, U, Ag 
0.2 - Tl
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CCV

The CCV is prepared by diluting 5ml of the High Calibration Standard: ST180305-3 
(expires 09/30/2020) to a final volume of 50ml. The CCV contains the following 
elements at the listed concentrations (ng/ml). 

10,000 - Na
5,000 – Ca, K 
1,000 - Mg
500 – Fe, Al 
300 - Ti
200 – Zn
100 – B, Cu, Li 
50 – Cr, Ni, Sn 
20 - Mn
10 – V, Co, As, Se, Mo, Ba, Sr 
5 – Pb, Be 
3 – Sb, Cd, La, Ce, Pr, Nd 
2 - Y 
1 – Th, U, Ag 
0.2 - Tl

Linear Dynamic Range Standards 

LDR-Ca,Na,K 

The LDR-Ca,Na,K standard is prepared by diluting 1ml of the High Calibration Standard 
Intermediate Mix (ST180305-2, expires 09/30/2020) to a final volume of 10ml.  The 
LDR-Ca,Na,K standard contains the following elements at the listed concentrations 
(ng/ml). 

100,000 - Mg
50,000 – Fe, Al 
30,000 - Ti
20,000 – Zn
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 – Mn
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
300 – Sb, Cd, La, Ce, Pr, Nd 
200 – Y 
100 – Th, U, Ag 
20 - Tl
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1000 Na 

The 1000 Na standard is prepared by diluting 1ml of the 10000mg/L Na stock solution 
(ST140409-4, expires 12/31/2020) to a final volume of 10ml.  The 1000 Na standard 
contains Na at 1000000 ng/ml. 

500 Ca 

The 500 Ca standard is prepared by diluting 0.5ml of the 10000mg/L Ca stock solution 
(ST140409-5, expires 04/30/2021) to a final volume of 10ml.  The 500 Ca standard 
contains Ca at 500000 ng/ml. 

500 K 

The 500 K standard is prepared by diluting 0.5ml of the 10000mg/L K stock solution 
(ST140409-6, expires 01/31/2021) to a final volume of 10ml.  The 500 K standard 
contains K at 500000 ng/ml. 

Linear Dynamic Range 

The instrument Linear Dynamic Range (LDR) is determined at least every 6 months.  
The current LDR was determined on 10/18/2018.  The instrument LDR is given below 
(ng/ml). 

1,000,000 - Na
500,000 – Ca, K 
100,000 - Mg
50,000 – Fe, Al 
30,000 - Ti
20,000 – Zn
10,000 – B, Cu, Li 
5,000 – Cr, Ni, Sn 
2,000 - Mn
1,000 – V, Co, As, Se, Mo, Ba, Sr 
500 – Pb, Be 
30 – Sb, Cd, La, Ce, Pr, Nd 
200 - Y 
100 – Th, U, Ag 
20 - Tl
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ICB/CCB and all diluent 

1% HNO3, 1%HCl in double deionized water 

HNO3 Lot No. 137345   
HCl Lot No.  132880 

Internal Standards 

     The internal standard intermediate contains 4 PPM each of Ga, Ge, Pt, In, Rh, Bi and 
Sc. This intermediate is added to all standards and samples in the same proportion by a 
peristaltic pump. 

Pipet ID Numbers 

1.0 to 5.0 ml  --  M-87 
0.1 to 1.0ml   -- M-60 
0.01 to 0.1ml  --  M-56 

Dilutions 

2X dilutions made by diluting 5ml of sample to 10ml final volume 
5X dilutions made by diluting 1ml of sample to 5ml final volume 
10X dilutions made by diluting 1ml of sample to 10ml final volume 
50X dilutions made by diluting 0.1ml of sample to 5ml final volume 
100X dilutions made by diluting 0.1ml of sample to 10ml final volume 
200X dilutions made by diluting 0.05ml of sample to 10ml final volume 
500X dilutions made by diluting 0.02ml of sample to 10ml final volume 

Analytical Spikes 
1810328-13A, 1810195-7A, and 1810195-19A were post spiked by diluting ST180305-2 
and ST180709-5 500 fold then ten-fold dilution of the sample digestates. 
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Daily Maintenance Items 

1. Check / change pump tubing 
2. Check / clean drain containers 
3. Tune instrument per manufacturer’s procedures
4. Perform resolution / mass calibration / stability test and print QC tune report 

Monthly Maintenance Items 

1. Check / clean torch and cones 
2. Check / clean nebulizer and spray chamber 
3. Check / fill water recirculating reservoir 
4. Check / fill vacuum pump oil  

Additional Comments 

No additional comments. 
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C:\ICPMH\1\7500\QCTUNE.D

11/9/2018 AM 08:50 1

QC Tune Report

Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acquired: 9 Nov 2018  08:46:41 am
Operator:
Misc Info:
Vial Number: 0
Current Method: C:\ICPMH\1\METHODS\2008TUNE.m

Minimum Response(CPS)
Element               Actual            Required            Flag

RSD (%)
Element               Actual            Required            Flag
    9  Be                1.44                5.00
   24  Mg                0.49                5.00
   25  Mg                1.33                5.00
   26  Mg                0.99                5.00
   59  Co                0.61                5.00
  115  In                0.44                5.00
  206  Pb                0.48                5.00
  207  Pb                1.05                5.00
  208  Pb                0.43                5.00

Ion Ratio
Element               Actual            Required            Flag

Maximum Bkg. Count(CPS)
Element               Actual            Required            Flag
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C:\ICPMH\1\7500\QCTUNE.D

11/9/2018 AM 08:50 2

m/z->7.50 8.00 8.50 9.00 9.50 10.00 10.50

1.0E+5

5.0E+4

9 Be
Mass Calib.
   Actual: 9.10
   Required: 8.90-9.10
   Flag:
Peak Width
   Actual: 0.50
   Required: 0.80
   Flag:

m/z->22.50 23.00 23.50 24.00 24.50 25.00 25.50

2.0E+5

1.0E+5

24 Mg
Mass Calib.
   Actual: 24.00
   Required: 23.90-24.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->23.50 24.00 24.50 25.00 25.50 26.00 26.50

2.0E+5

1.0E+5

25 Mg
Mass Calib.
   Actual: 25.00
   Required: 24.90-25.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->24.50 25.00 25.50 26.00 26.50 27.00 27.50

5.0E+4

2.5E+4

26 Mg
Mass Calib.
   Actual: 26.00
   Required: 25.90-26.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

11/9/2018 AM 08:50 3

m/z->57.50 58.00 58.50 59.00 59.50 60.00 60.50

5.0E+5

2.5E+5

59 Co
Mass Calib.
   Actual: 59.00
   Required: 58.90-59.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

m/z->113.50 114.00 114.50 115.00 115.50 116.00 116.50

1.0E+7

5.0E+6

115 In
Mass Calib.
   Actual: 115.00
   Required: 114.90-115.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->204.50 205.00 205.50 206.00 206.50 207.00 207.50

2.0E+5

1.0E+5

206 Pb
Mass Calib.
   Actual: 206.00
   Required: 205.90-206.10
   Flag:
Peak Width
   Actual: 0.65
   Required: 0.80
   Flag:

m/z->205.50 206.00 206.50 207.00 207.50 208.00 208.50

5.0E+5

2.5E+5

207 Pb
Mass Calib.
   Actual: 207.00
   Required: 206.90-207.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:
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C:\ICPMH\1\7500\QCTUNE.D

11/9/2018 AM 08:50 4

m/z->206.50 207.00 207.50 208.00 208.50 209.00 209.50

5.0E+5

2.5E+5

208 Pb
Mass Calib.
   Actual: 208.00
   Required: 207.90-208.10
   Flag:
Peak Width
   Actual: 0.60
   Required: 0.80
   Flag:

QC Tune Result:Pass
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Calibration for 211SMPL_18K09k00.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\18K09i00.B\

18K09i00.batch.xml

11/10/2018 09:09:19

External Calibration

#1 nogas.u

#2 hehe.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D BLANK 11/9/2018 09:06:47

2 004CALS.D H/1000 11/9/2018 09:12:46

3 005CALS.D H/100 11/9/2018 09:15:48

4 006CALS.D H/10 11/9/2018 09:18:48

5 007CALS.D HIGH 11/9/2018 09:21:47

6
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Calibration for 211SMPL_18K09k00.D

y = 8.5768E-004 * x + 4.3915E-006

R = 1.0000

DL = 0.0002464

BEC = 0.00512

Weight: None

Min Conc: <None>

y = 0.0043 * x + 7.9849E-006

R = 1.0000

DL = 0.001634

BEC = 0.001858

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 2.9759E-004 * x + 1.4277E-004

R = 1.0000

DL = 0.1221

BEC = 0.4798

Weight: None

Min Conc: <None>

y = 2.9193E-010 * x ^ 2 + 2.2803E-004 * x - 0.0021

DL = 1.716

BEC = -9.195

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 3.3745E-004 * x + 2.4808E-004

R = 1.0000

DL = 1.977

BEC = 0.7352

Weight: None

Min Conc: <None>

y = 2.1538E-009 * x ^ 2 + 1.0223E-004 * x

DL = 2.349

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 1.8103E-010 * x ^ 2 + 5.3757E-005 * x + 2.3410E-004

DL = 1.205

BEC = 4.355

Weight: None

Min Conc: <None>

y = 6.8858E-005 * x + 3.4247E-004

R = 1.0000

DL = 5.775

BEC = 4.974

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 2.4969E-009 * x ^ 2 + 4.7999E-005 * x - 5.2859E-005

DL = 0.6473

BEC = -1.101

Weight: None

Min Conc: <None>

y = 2.6322E-006 * x ^ 2 + 0.0026 * x + 1.6618E-004

DL = 0.0196

BEC = 0.06406

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0269 * x + 8.9244E-004

R = 1.0000

DL = 0.02061

BEC = 0.03322

Weight: None

Min Conc: <None>

y = 0.0204 * x + 5.2072E-004

R = 1.0000

DL = 0.02008

BEC = 0.02547

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0040 * x + 0.0021

R = 1.0000

DL = 0.1315

BEC = 0.5304

Weight: None

Min Conc: <None>

y = 0.0503 * x + 1.5080E-004

R = 1.0000

DL = 0.004236

BEC = 0.002996

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0017 * x + 4.5007E-005

R = 1.0000

DL = 0.04738

BEC = 0.0271

Weight: None

Min Conc: <None>

y = 0.0030 * x

R = 1.0000

DL = 0.03899

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 5.3984E-004 * x + 1.5533E-004

R = 1.0000

DL = 0.3351

BEC = 0.2877

Weight: None

Min Conc: <None>

y = -6.0678E-006 * x ^ 2 + 0.0078 * x + 2.2504E-004

DL = 0.006604

BEC = 0.02893

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 4.6737E-005 * x + 0.0000E+000

R = 1.0000

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 3.0454E-006 * x ^ 2 + 0.0020 * x + 2.6572E-005

DL = 0.02551

BEC = 0.01301

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0487 * x + 0.0000E+000

R = 1.0000

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0320 * x + 1.0487E-004

R = 1.0000

DL = 0.008741

BEC = 0.003272

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0048 * x + 1.6039E-006

R = 1.0000

DL = 0.0008658

BEC = 0.0003332

Weight: None

Min Conc: <None>

y = 0.0011 * x + 0.0000E+000

R = 1.0000

DL = 0

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0035 * x + 2.9679E-004

R = 1.0000

DL = 0.03803

BEC = 0.0854

Weight: None

Min Conc: <None>

y = 0.0025 * x + 1.2803E-005

R = 1.0000

DL = 0.005703

BEC = 0.005225

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0014 * x + 1.8714E-005

R = 0.9999

DL = 0.03355

BEC = 0.01291

Weight: None

Min Conc: <None>

y = 0.0152 * x + 1.4058E-005

R = 1.0000

DL = 0.002782

BEC = 0.0009244

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0121 * x + 3.0045E-005

R = 1.0000

DL = 0.001354

BEC = 0.002479

Weight: None

Min Conc: <None>

y = 0.0163 * x + 4.2099E-006

R = 1.0000

DL = 0.0006907

BEC = 0.0002588

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0027 * x + 1.8198E-006

R = 1.0000

DL = 0.003532

BEC = 0.0006798

Weight: None

Min Conc: <None>

y = 0.0659 * x + 1.1133E-004

R = 1.0000

DL = 0.0008905

BEC = 0.001689

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0848 * x + 0.0022

R = 1.0000

DL = 0.004615

BEC = 0.02646

Weight: None

Min Conc: <None>

y = 0.0018 * x ^ 2 + 0.0693 * x

DL = 0.00199

BEC = 0

Weight: None

Min Conc: <None>
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Calibration for 211SMPL_18K09k00.D

y = 0.0290 * x + 4.7034E-006

R = 1.0000

DL = 0.000687

BEC = 0.0001619

Weight: None

Min Conc: <None>

144 of 153



Calibration for 211SMPL_18K09k00.D
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Calibration for 211SMPL_18K09k00.D
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Calibration for 211SMPL_18K09k00.D
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Calibration for 211SMPL_18K09k00.D
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Calibration for 211SMPL_18K09k00.D
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Calibration for 211SMPL_18K09k00.D
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