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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Case Narrative

Unless otherwise noted, all samples included in this report were received in accordance with protocols referenced in Chapter 62-160, Florida Administrative

Code (F.A.C.). Results published in this report pertain only to the samples as submitted to, and received by the laboratory. All times in this report are adjusted

to the applicable Eastern Time Zone (EST or EDT).

Results for the following analytical groups are included in this report: Nutrients and Pesticides.



Page 3 of 13

WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Sample Location: SIMS BRANCH Collection Date/Time: 03/27/2017 13:20

Field ID: G1SW0056 Matrix: W-SURF-SLT

Sample ID Ref. Method Component Result Code Units QC CodesBatch ID

1883734 EPA 180.1 Rev. 2.0 Turbidity 1.4 NTU  P322451

SM 2320 B-97 Total Alkalinity 136 mg CaCO3/L  P322686

SM 2540 D-97 TSS 4 I mg/L  P322699

SM 4500 F-C-97 Fluoride 1.0 mg F/L  P322692

1883735 EPA 350.1 Rev. 2.0 Ammonia-N 0.014 mg N/L  P322424

EPA 351.2 Rev. 2.0 Kjeldahl Nitrogen 0.46 mg N/L  P322455

EPA 353.2 Rev. 2.0 NO2NO3-N 0.16 mg N/L  P322649

EPA 365.1 Rev. 2.0 Total-P 0.14 mg P/L  P322395

SM 5310 B-00 Organic Carbon 3.8 mg C/L  P322431

1883736 EPA 365.1 Rev. 2.0

dissolved

O-Phosphate-P 0.12 mg P/L  P322363

Ref. Method and Comment:

SM 2540 D-97:  Batch relative percent difference is unavailable because of low analyte concentration in the QC sample.

Sample Location: SIMS BRANCH Collection Date/Time: 03/27/2017 13:20

Field ID: G1SW0056 Matrix: W-SURF-SLT

Sample ID Ref. Method Component Result Code Units QC CodesBatch ID

1883741 EPA 8321B Sucralose** 8.2 ug/L  P322291

USGS O-2060-01 2,4-D 0.0040 U ug/L MSP322144

Diuron 0.0051 I ug/L  P322144

Fenuron 0.0080 U ug/L  P322144

2,4,5-T 0.0040 U ug/L  P322144

Acifluorfen 0.010 U ug/L  P322144

Imidacloprid 0.011 I ug/L  P322144

Bentazon 0.056 ug/L  P322144

Linuron 0.0040 U ug/L RPDP322144

Acetaminophen** 0.010 U ug/L  P322144

Carbamazepine** 0.027 ug/L  P322144

Silvex 0.0040 U ug/L MSP322144

Primidone** 0.050 ug/L  P322144

Fluridone** 9.2E-04 I ug/L  P322144

Ref. Method and Comment:

USGS O-2060-01:  MS accuracy for bentazon could not be assessed due to high concentration of parameter in the spiked sample.

Quality Assurance Report

Method Blank Results

Reference Method: EPA 180.1 Rev. 2.0

Batch ID: P322451

Component Result Code Units

Turbidity 0.10 U NTU

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component Result Code Units
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Method Blank Results

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component Result Code Units

Ammonia-N 0.002 U mg N/L

Reference Method: EPA 351.2 Rev. 2.0

Batch ID: P322455

Component Result Code Units

Kjeldahl Nitrogen 0.080 U mg N/L

Reference Method: EPA 353.2 Rev. 2.0

Batch ID: P322649

Component Result Code Units

NO2NO3-N 0.004 U mg N/L

Reference Method: EPA 365.1 Rev. 2.0

Batch ID: P322395

Component Result Code Units

Total-P 0.002 U mg P/L

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Batch ID: P322363

Component Result Code Units

O-Phosphate-P 0.004 U mg P/L

Reference Method: EPA 8321B

Batch ID: P322291

Component Result Code Units

Sucralose 0.010 U ug/L

Reference Method: SM 2320 B-97

Batch ID: P322686

Component Result Code Units

Total Alkalinity 0.65 U mg CaCO3/L

Reference Method: SM 2540 D-97

Batch ID: P322699

Component Result Code Units

TSS 3 U mg/L

Reference Method: SM 4500 F-C-97

Batch ID: P322692

Component Result Code Units

Fluoride 0.035 U mg F/L
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Method Blank Results

Reference Method: SM 5310 B-00

Batch ID: P322431

Component Result Code Units

Organic Carbon 0.50 U mg C/L

Reference Method: USGS O-2060-01

Batch ID: P322144

Component Result Code Units

2,4,5-T 0.0040 U ug/L

2,4-D 0.0040 U ug/L

Acetaminophen 0.010 U ug/L

Acifluorfen 0.010 U ug/L

Bentazon 0.0040 U ug/L

Carbamazepine 4.0E-04 U ug/L

Diuron 0.0040 U ug/L

Fenuron 0.0080 U ug/L

Fluridone 4.0E-04 U ug/L

Imidacloprid 0.0040 U ug/L

Linuron 0.0040 U ug/L

Primidone 0.0080 U ug/L

Silvex 0.0040 U ug/L

Quality Assurance Report

Laboratory Control Sample Accuracy

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Ammonia-N 100 P 90 - 110

Reference Method: EPA 351.2 Rev. 2.0

Batch ID: P322455

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Kjeldahl Nitrogen 99.0 P 90 - 110

Reference Method: EPA 353.2 Rev. 2.0

Batch ID: P322649

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

NO2NO3-N 102 P 90 - 110

Reference Method: EPA 365.1 Rev. 2.0

Batch ID: P322395

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Total-P 103 P 90 - 110

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Batch ID: P322363

Component % Rec.1 % Rec.2 Pass/Fail Control Limits
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Laboratory Control Sample Accuracy

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Batch ID: P322363

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

O-Phosphate-P 100 P 90 - 110

Reference Method: EPA 8321B

Batch ID: P322291

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Sucralose 94.3 P 40 - 140

Reference Method: SM 2320 B-97

Batch ID: P322686

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Total Alkalinity 103 P 95 - 108

Reference Method: SM 4500 F-C-97

Batch ID: P322692

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Fluoride 96.4 P 92 - 103

Reference Method: SM 5310 B-00

Batch ID: P322431

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

Organic Carbon 98.0 P 85 - 115

Reference Method: USGS O-2060-01

Batch ID: P322144

Component % Rec.1 % Rec.2 Pass/Fail Control Limits

2,4,5-T 86.4 P 40 - 140

2,4-D 105 P 40 - 140

Acetaminophen 66.4 P 40 - 140

Acifluorfen 68.8 P 40 - 140

Bentazon 125 P 40 - 140

Carbamazepine 111 P 40 - 140

Diuron 78.4 P 40 - 140

Fenuron 85.2 P 40 - 140

Fluridone 78.0 P 40 - 140

Imidacloprid 83.6 P 40 - 160

Linuron 82.8 P 40 - 140

Primidone 86.0 P 40 - 140

Silvex 122 P 40 - 140

Quality Assurance Report

Matrix Spike Accuracy

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Matrix Spike Accuracy

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Ammonia-N 108 106 P/P 90 - 1101883860

Reference Method: EPA 351.2 Rev. 2.0

Batch ID: P322455

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Kjeldahl Nitrogen 99.2 99.1 P/P 90 - 1101883950

Reference Method: EPA 353.2 Rev. 2.0

Batch ID: P322649

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

NO2NO3-N 104 102 P/P 90 - 1101883640

Reference Method: EPA 365.1 Rev. 2.0

Batch ID: P322395

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Total-P 108 107 P/P 90 - 1101883642

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Batch ID: P322363

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

O-Phosphate-P 95.9 97.0 P/P 90 - 1101883863

Reference Method: EPA 8321B

Batch ID: P322291

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Sucralose 100 107 P/P 40 - 1401883597

Reference Method: SM 4500 F-C-97

Batch ID: P322692

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Fluoride 94.3 96.7 P/P 91 - 1051883858

Reference Method: SM 5310 B-00

Batch ID: P322431

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Organic Carbon 96.3 97.1 P/P 85 - 1151883640

Reference Method: USGS O-2060-01

Batch ID: P322144

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

2,4,5-T 114 101 P/P 40 - 1401883627

2,4-D 156 122 F/P 40 - 1401883627

Acetaminophen 80.4 76.8 P/P 40 - 1401883627

Acifluorfen 120 118 P/P 40 - 1401883627
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Matrix Spike Accuracy

Reference Method: USGS O-2060-01

Batch ID: P322144

Component % Rec.1 % Rec.2 Pass/Fail Control LimitsSpiked Sample

Carbamazepine 59.6 50.8 P/P 40 - 1401883627

Diuron 47.2 48.4 P/P 40 - 1401883627

Fenuron 52.0 47.2 P/P 40 - 1401883627

Fluridone 40.8 48.8 P/P 40 - 1401883627

Imidacloprid 109 94.8 P/P 40 - 1601883627

Linuron 54.4 80.4 P/P 40 - 1401883627

Primidone 60.0 66.4 P/P 40 - 1401883627

Silvex 168 151 F/F 40 - 1401883627

Quality Assurance Report

Precision

Reference Method: EPA 180.1 Rev. 2.0

Batch ID: P322451

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Turbidity 0.0 Sample P 0 - 201883714

Reference Method: EPA 350.1 Rev. 2.0

Batch ID: P322424

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Ammonia-N 0.811 Spike P 0 - 201883860

Reference Method: EPA 351.2 Rev. 2.0

Batch ID: P322455

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Kjeldahl Nitrogen 0.0360 Spike P 0 - 201883950

Reference Method: EPA 353.2 Rev. 2.0

Batch ID: P322649

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

NO2NO3-N 1.46 Spike P 0 - 201883640

Reference Method: EPA 365.1 Rev. 2.0

Batch ID: P322395

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Total-P 0.232 Spike P 0 - 201883642
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Precision

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Batch ID: P322363

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

O-Phosphate-P 1.04 Spike P 0 - 201883863

Reference Method: EPA 8321B

Batch ID: P322291

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Sucralose 6.76 Spike P 0 - 301883597

Reference Method: SM 2320 B-97

Batch ID: P322686

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Total Alkalinity 0.199 Sample P 0 - 4.81883858

Reference Method: SM 4500 F-C-97

Batch ID: P322692

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Fluoride 1.47 Spike P 0 - 3.01883858

Reference Method: SM 5310 B-00

Batch ID: P322431

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

Organic Carbon 0.796 Spike P 0 - 201883640

Reference Method: USGS O-2060-01

Batch ID: P322144

Component % RSD/RPD Sample/Spike/LCS* Pass/Fail Control Limits

Replicated

Lab Sample

2,4,5-T 11.9 Spike P 0 - 301883627

2,4-D 22.1 Spike P 0 - 301883627

Acetaminophen 4.58 Spike P 0 - 301883627

Acifluorfen 1.01 Spike P 0 - 301883627

Bentazon 8.87 Spike P 0 - 301883627

Carbamazepine 15.6 Spike P 0 - 301883627

Diuron 2.51 Spike P 0 - 301883627

Fenuron 9.68 Spike P 0 - 301883627

Fluridone 12.4 Spike P 0 - 301883627

Imidacloprid 14.1 Spike P 0 - 301883627

Linuron 38.6 Spike F 0 - 301883627

Primidone 10.1 Spike P 0 - 301883627

Silvex 10.6 Spike P 0 - 301883627

* Sample, spike and/or laboratory control sample precision (LCS) is reported.

Replicate spike precision may be reported when sample results are below quantifiable levels.
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Surrogates

Lab Sample ID: 1883741

Field Sample ID: G1SW0056

Reference Method Surrogate % Rec. Pass/Fail Control Limits

EPA 8321B Sucralose-d6 102 P 40 - 150

USGS O-2060-01 2,4-D-d3 115 P 40 - 150

USGS O-2060-01 Acetaminophen-d4 68.2 P 30 - 150

USGS O-2060-01 Carbamazepine-d10 85.4 P 40 - 160

USGS O-2060-01 Diuron-d6 82.8 P 40 - 150

USGS O-2060-01 Primidone-d5 76.4 P 40 - 150

Quality Assurance Report

Calibration Verification

Reference Method: EPA 365.1 Rev. 2.0 dissolved

Run ID: A75426

Included Lab Sample IDs: 1883736

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

O-Phosphate-P 98.5 97.3 P/P 90 - 110

Reference Method: EPA 350.1 Rev. 2.0

Run ID: A75437

Included Lab Sample IDs: 1883735

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Ammonia-N 103 104 P/P 90 - 110

Reference Method: SM 5310 B-00

Run ID: A75441

Included Lab Sample IDs: 1883735

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Organic Carbon 96.0 96.0 P/P 90 - 110

Reference Method: EPA 180.1 Rev. 2.0

Run ID: A75454

Included Lab Sample IDs: 1883734

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Turbidity 100 100 P/P 95 - 105

Reference Method: EPA 8321B

Run ID: A75457

Included Lab Sample IDs: 1883741

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Sucralose 89.5 102 P/P 60 - 150

Reference Method: EPA 365.1 Rev. 2.0

Run ID: A75458

Included Lab Sample IDs: 1883735

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Total-P 106 107 P/P 90 - 110



Page 11 of 13

WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Calibration Verification

Reference Method: EPA 351.2 Rev. 2.0

Run ID: A75489

Included Lab Sample IDs: 1883735

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Kjeldahl Nitrogen 100 98.0 P/P 90 - 110

Reference Method: EPA 353.2 Rev. 2.0

Run ID: A75520

Included Lab Sample IDs: 1883735

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

NO2NO3-N 98.0 98.5 P/P 90 - 110

Reference Method: USGS O-2060-01

Run ID: A75529

Included Lab Sample IDs: 1883741

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

2,4,5-T 89.0 91.8 P/P 50 - 150

2,4-D 111 119 P/P 50 - 150

Acifluorfen 122 108 P/P 50 - 150

Bentazon 95.2 102 P/P 50 - 150

Silvex 107 103 P/P 50 - 150

Reference Method: SM 2320 B-97

Run ID: A75542

Included Lab Sample IDs: 1883734

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Total Alkalinity 105 102 P/P 90 - 110

Reference Method: SM 4500 F-C-97

Run ID: A75542

Included Lab Sample IDs: 1883734

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Fluoride 97.5 102 P/P 90 - 110

Reference Method: USGS O-2060-01

Run ID: A75606

Included Lab Sample IDs: 1883741

Component % Rec.1 % Rec.2 Pass/Fail* Control Limits

Acetaminophen 127 121 P/P 60 - 150

Carbamazepine 143 143 P/P 60 - 150

Diuron 109 125 P/P 60 - 150

Fenuron 111 112 P/P 60 - 150

Fluridone 104 107 P/P 60 - 150

Imidacloprid 110 100 P/P 60 - 150

Linuron 148 108 P/P 60 - 150

Primidone 111 116 P/P 60 - 150

* Pass/Fail determinations are made for each bracketing calibration verification check.

Control limits for initial calibration checks may be different from those for continuing checks, depending on method requirements.

Where they are different, both control limits are provided.
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Quality Assurance Report

Ref. Method Analyte LCS % Recovery MS % Recovery Precision

LCS SMP MS

Summary

EPA 180.1 Rev. 2.0 Turbidity 0.0

EPA 350.1 Rev. 2.0 Ammonia-N 100 108     106 0.811

EPA 351.2 Rev. 2.0 Kjeldahl Nitrogen 99.0 99.2    99.1 0.0360

EPA 353.2 Rev. 2.0 NO2NO3-N 102 104     102 1.46

EPA 365.1 Rev. 2.0 Total-P 103 108     107 0.232

EPA 365.1 Rev. 2.0 dissolved O-Phosphate-P 100 95.9    97.0 1.04

EPA 8321B Sucralose 94.3 100     107 6.76

SM 2320 B-97 Total Alkalinity 103 0.199

SM 4500 F-C-97 Fluoride 96.4 94.3    96.7 1.47

SM 5310 B-00 Organic Carbon 98.0 96.3    97.1 0.796

USGS O-2060-01 2,4,5-T 86.4 114     101 11.9

2,4-D 105 156     122 22.1

Acetaminophen 66.4 80.4    76.8 4.58

Acifluorfen 68.8 120     118 1.01

Bentazon 125 8.87

Carbamazepine 111 59.6    50.8 15.6

Diuron 78.4 47.2    48.4 2.51

Fenuron 85.2 52.0    47.2 9.68

Fluridone 78.0 40.8    48.8 12.4

Imidacloprid 83.6 109     94.8 14.1

Linuron 82.8 54.4    80.4 38.6

Primidone 86.0 60.0    66.4 10.1

Silvex 122 168     151 10.6

Reference Method Descriptions

Method / DoH Cert # Description Associated Samples

EPA 180.1 Rev. 2.0 /

E31780

Turbidity in aqueous matrices 1883734

EPA 350.1 Rev. 2.0 /

E31780

Ammonia in aqueous matrices as mg N/L 1883735

EPA 351.2 Rev. 2.0 /

E31780

Total Kjeldahl Nitrogen in aqueous matrices 1883735

EPA 353.2 Rev. 2.0 /

E31780

Nitrite/Nitrate in aqueous matrices as mg N/L 1883735

EPA 365.1 Rev. 2.0 /

E31780

Total Phosphorus in aqueous matrices as mg P/L 1883735

EPA 365.1 Rev. 2.0

dissolved / E31780

Ortho-phosphate, dissolved, in filtered, aqueous matrices as mg P/L 1883736

EPA 8321B / E31780 Water soluble organic compounds by HPLC/MS/MS 1883741

SM 2320 B-97 / E31780 Alkalinity in aqueous matrices as mg CaCO3/L 1883734

SM 2540 D-97 / E31780 Total Suspended Solids in aqueous matrices 1883734

SM 4500 F-C-97 / E31780 Fluoride in aqueous matrices, without distillation (not valid for NPDES monitoring) 1883734

SM 5310 B-00 / E31780 Nonpurgeable Organic Carbon in aqueous matrices 1883735

USGS O-2060-01 / E31780 Chlorinated (phenoxy acid) herbicides in water matrices by HPLC/MS/MS 1883741

USGS O-2060-01 / E31780 Urea herbicides and other chemicals in water matrices by HPLC/MS/MS 1883741
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WQAP-2017-03-28-03

Serial Number: 0095427

Chemical Analysis Report

Preparation and Analysis Log

Ref. Method

Received

   Date

   Prep

Date/Time Prepared By

Analysis

Date/Time Analyzed By Associated Samples

EPA 180.1 Rev. 2.0 03/28/2017 03/28/2017 16:08 Blanca Fach 1883734

EPA 350.1 Rev. 2.0 03/28/2017 03/29/2017 Julie Michelle Frank 1883735

EPA 351.2 Rev. 2.0 03/28/2017 03/30/2017 Adrian Shelby 03/31/2017 Joseph Suarez 1883735

EPA 353.2 Rev. 2.0 03/28/2017 04/03/2017 Beverly Y. Sanders 1883735

EPA 365.1 Rev. 2.0 03/28/2017 03/29/2017 Vijayalakshmi Reddy 03/30/2017 Christopher Armour 1883735

EPA 365.1 Rev. 2.0 dissolved 03/28/2017 03/28/2017 16:37 Virginia P. Brown 1883736

EPA 8321B 03/28/2017 03/29/2017 Mohammad Ghaffari 03/29/2017 Mohammad Ghaffari 1883741

SM 2320 B-97 03/28/2017 03/30/2017 Dale L. Simmons 1883734

SM 2540 D-97 03/28/2017 03/30/2017 Sima Feizi 1883734

SM 4500 F-C-97 03/28/2017 03/30/2017 Dale L. Simmons 1883734

SM 5310 B-00 03/28/2017 03/29/2017 Julie Michelle Frank 1883735

USGS O-2060-01 03/28/2017 03/29/2017 Hoor Shaik 03/30/2017 Juyoung Kim 1883741

03/28/2017 03/29/2017 Hoor Shaik 04/02/2017 Juyoung Kim 1883741
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