
Report Summary

Client:  Logos Operating, LLC

Chain Of Custody Number:  

Samples Received:  10/19/2018   2:00:00PM

Job Number: 12035-0114

Work Order:  P810105

Project Name/Location:  Ignacio 33-8 2

Report Reviewed By:

Date: 11/1/18

Analytical Report

Tim Cain, Project Manager

Walter Hinchman, Laboratory Director

Date: 11/1/18

Envirotech Inc. certifies the test results meet all requirements of TNI unless footnoted otherwise.

Statement of Data Authenticity: Envirotech, Inc, attests the data reported has not been altered in any way.

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc.

Envirotech, Inc, currently holds the appropriate and available Utah TNI  certification NM009792018-1 for the data 

reported. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Client Sample ID SampledMatrix Received

Analyical Report for Samples

ContainerLab Sample ID

Ignacio 33-8 2 SS1 10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-01A

10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-01B

10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-01C

Ignacio 33-8 2 BS1 10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-02A

10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-02B

10/19/18 10/19/18 Glass Jar, 4 oz.SoilP810105-02C

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Ignacio 33-8 2 SS1

P810105-01 (Solid)

Volatile Organics by EPA 8021

ND 100 ug/kg 1843011 EPA 8021B1Benzene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Toluene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Ethylbenzene 10/23/18 10/30/18

ND 200 ug/kg 1843011 EPA 8021B1p,m-Xylene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1o-Xylene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Total Xylenes 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Total BTEX 10/23/18 10/30/18

50-150101 %Surrogate: 4-Bromochlorobenzene-PID 1843011 EPA 8021B10/23/18 10/30/18

Nonhalogenated Organics by 8015

ND 20.0 mg/kg 1843011 EPA 8015D1Gasoline Range Organics (C6-C10) 10/23/18 10/30/18

3340 25.0 mg/kg 1843014 EPA 8015D1Diesel Range Organics (C10-C28) 10/24/18 10/25/18

ND 50.0 mg/kg 1843014 EPA 8015D1Oil Range Organics (C28-C40+) 10/24/18 10/25/18

50-150102 %Surrogate: 1-Chloro-4-fluorobenzene-FID 1843011 EPA 8015D10/23/18 10/30/18

50-200135 %Surrogate: n-Nonane 1843014 EPA 8015D10/24/18 10/25/18

Total Metals by 6010

4.60 0.500 mg/kg 1843007 EPA 6010C1Arsenic 10/23/18 10/25/18

425 6.25 mg/kg 1843007 EPA 6010C1Barium 10/23/18 10/25/18

0.348 0.250 mg/kg 1843007 EPA 6010C1Cadmium 10/23/18 10/25/18

12.0 0.500 mg/kg 1843007 EPA 6010C1Chromium 10/23/18 10/25/18

10.5 0.500 mg/kg 1843007 EPA 6010C1Copper 10/23/18 10/25/18

10.1 0.250 mg/kg 1843007 EPA 6010C1Lead 10/23/18 10/25/18

ND 0.250 mg/kg 1843007 EPA 6010C1Mercury 10/23/18 10/25/18

13.8 1.25 mg/kg 1843007 EPA 6010C1Nickel 10/23/18 10/25/18

ND 1.25 mg/kg 1843007 EPA 6010C1Selenium 10/23/18 10/25/18

ND 0.250 mg/kg 1843007 EPA 6010C1Silver 10/23/18 10/25/18

55.4 2.50 mg/kg 1843007 EPA 6010C1Zinc 10/23/18 10/25/18

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Ignacio 33-8 2 SS1

P810105-01 (Solid)

Cation/Anion 10:1 Leach Procedure

2.60 N/A 1844019 [CALC]1Sodium Absorption Ratio 11/01/18 11/01/18

2.63 1.00 mg/L 1843022 EPA 6010C1Calcium 10/25/18 10/30/18

0.37 0.20 mg/L 1843022 EPA 6010C1Magnesium 10/25/18 10/30/18

17.0 2.00 mg/L 1843022 EPA 6010C1Sodium 10/25/18 10/31/18

Boron-Hot Water Soluble by EPA 6010

ND 2.00 mg/L 1844006 EPA 6010C1Boron 10/30/18 10/31/18

Wet Chemistry

8.46 pH Units 1843020 EPA 9045D1pH @25°C 10/25/18 10/25/18

314 10.0 uS/cm 1843018 9050A/2510

B

1Specific Conductance (@ 25 C) 10/24/18 10/25/18

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Ignacio 33-8 2 BS1

P810105-02 (Solid)

Volatile Organics by EPA 8021

ND 100 ug/kg 1843011 EPA 8021B1Benzene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Toluene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Ethylbenzene 10/23/18 10/30/18

ND 200 ug/kg 1843011 EPA 8021B1p,m-Xylene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1o-Xylene 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Total Xylenes 10/23/18 10/30/18

ND 100 ug/kg 1843011 EPA 8021B1Total BTEX 10/23/18 10/30/18

50-150101 %Surrogate: 4-Bromochlorobenzene-PID 1843011 EPA 8021B10/23/18 10/30/18

Nonhalogenated Organics by 8015

ND 20.0 mg/kg 1843011 EPA 8015D1Gasoline Range Organics (C6-C10) 10/23/18 10/30/18

80.1 25.0 mg/kg 1843014 EPA 8015D1Diesel Range Organics (C10-C28) 10/24/18 10/25/18

ND 50.0 mg/kg 1843014 EPA 8015D1Oil Range Organics (C28-C40+) 10/24/18 10/25/18

50-150101 %Surrogate: 1-Chloro-4-fluorobenzene-FID 1843011 EPA 8015D10/23/18 10/30/18

50-200136 %Surrogate: n-Nonane 1843014 EPA 8015D10/24/18 10/25/18

Total Metals by 6010

6.24 0.500 mg/kg 1843007 EPA 6010C1Arsenic 10/23/18 10/25/18

214 6.25 mg/kg 1843007 EPA 6010C1Barium 10/23/18 10/25/18

ND 0.250 mg/kg 1843007 EPA 6010C1Cadmium 10/23/18 10/25/18

12.9 0.500 mg/kg 1843007 EPA 6010C1Chromium 10/23/18 10/25/18

6.19 0.500 mg/kg 1843007 EPA 6010C1Copper 10/23/18 10/25/18

5.81 0.250 mg/kg 1843007 EPA 6010C1Lead 10/23/18 10/25/18

ND 0.250 mg/kg 1843007 EPA 6010C1Mercury 10/23/18 10/25/18

10.6 1.25 mg/kg 1843007 EPA 6010C1Nickel 10/23/18 10/25/18

ND 1.25 mg/kg 1843007 EPA 6010C1Selenium 10/23/18 10/25/18

ND 0.250 mg/kg 1843007 EPA 6010C1Silver 10/23/18 10/25/18

38.1 2.50 mg/kg 1843007 EPA 6010C1Zinc 10/23/18 10/25/18

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Ignacio 33-8 2 BS1

P810105-02 (Solid)

Cation/Anion 10:1 Leach Procedure

0.0300 N/A 1844019 [CALC]1Sodium Absorption Ratio 11/01/18 11/01/18

17.0 1.00 mg/L 1843022 EPA 6010C1Calcium 10/25/18 10/30/18

1.08 0.20 mg/L 1843022 EPA 6010C1Magnesium 10/25/18 10/30/18

ND 2.00 mg/L 1843022 EPA 6010C1Sodium 10/25/18 10/31/18

Boron-Hot Water Soluble by EPA 6010

ND 2.00 mg/L 1844006 EPA 6010C1Boron 10/30/18 10/31/18

Wet Chemistry

7.77 pH Units 1843020 EPA 9045D1pH @25°C 10/25/18 10/25/18

415 10.0 uS/cm 1843018 9050A/2510

B

1Specific Conductance (@ 25 C) 10/24/18 10/25/18

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organics by EPA 8021 - Quality Control

Envirotech Analytical Laboratory

Batch 1843011 - Purge and Trap EPA 5030A

Blank (1843011-BLK1) Prepared: 10/23/18 1 Analyzed: 10/25/18 2

Benzene ug/kgND 100

Toluene "ND 100

Ethylbenzene "ND 100

p,m-Xylene "ND 200

o-Xylene "ND 100

Total Xylenes "ND 100

Total BTEX "ND 100

" 8000 50-150Surrogate: 4-Bromochlorobenzene-PID 1038210

LCS (1843011-BS1) Prepared: 10/23/18 1 Analyzed: 10/25/18 2

Benzene ug/kg5170 100 5000 70-130103

Toluene "5220 100 5000 70-130104

Ethylbenzene "5270 100 5000 70-130105

p,m-Xylene "10800 200 10000 70-130108

o-Xylene "5200 100 5000 70-130104

Total Xylenes "16000 100 15000 70-130106

" 8000 50-150Surrogate: 4-Bromochlorobenzene-PID 1038200

Matrix Spike (1843011-MS1) Prepared: 10/23/18 1 Analyzed: 10/25/18 2Source: P810102-01

Benzene ug/kg5080 100 5000 ND 54.3-133102

Toluene "5120 100 5000 ND 61.4-130102

Ethylbenzene "5180 100 5000 ND 61.4-133104

p,m-Xylene "10600 200 10000 ND 63.3-131106

o-Xylene "5100 100 5000 ND 63.3-131102

Total Xylenes "15700 100 15000 ND 63.3-131105

" 8000 50-150Surrogate: 4-Bromochlorobenzene-PID 1038220

Matrix Spike Dup (1843011-MSD1) Prepared: 10/23/18 1 Analyzed: 10/25/18 2Source: P810102-01

Benzene ug/kg5190 100 5000 ND 2054.3-133104 2.06

Toluene "5220 100 5000 ND 2061.4-130104 1.82

Ethylbenzene "5290 100 5000 ND 2061.4-133106 2.17

p,m-Xylene "10800 200 10000 ND 2063.3-131108 2.19

o-Xylene "5210 100 5000 ND 2063.3-131104 2.13

Total Xylenes "16000 100 15000 ND 2063.3-131107 2.17

" 8000 50-150Surrogate: 4-Bromochlorobenzene-PID 1038200

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Nonhalogenated Organics by 8015 - Quality Control

Envirotech Analytical Laboratory

Batch 1843011 - Purge and Trap EPA 5030A

Blank (1843011-BLK1) Prepared: 10/23/18 1 Analyzed: 10/25/18 2

Gasoline Range Organics (C6-C10) mg/kgND 20.0

" 8.00 50-150Surrogate: 1-Chloro-4-fluorobenzene-FID 97.37.78

LCS (1843011-BS2) Prepared: 10/23/18 1 Analyzed: 10/25/18 2

Gasoline Range Organics (C6-C10) mg/kg51.9 20.0 50.0 70-130104

" 8.00 50-150Surrogate: 1-Chloro-4-fluorobenzene-FID 99.57.96

Matrix Spike (1843011-MS2) Prepared: 10/23/18 1 Analyzed: 10/25/18 2Source: P810102-01

Gasoline Range Organics (C6-C10) mg/kg50.6 20.0 50.0 ND 70-130101

" 8.00 50-150Surrogate: 1-Chloro-4-fluorobenzene-FID 98.27.86

Matrix Spike Dup (1843011-MSD2) Prepared: 10/23/18 1 Analyzed: 10/26/18 0Source: P810102-01

Gasoline Range Organics (C6-C10) mg/kg50.0 20.0 50.0 ND 2070-130100 1.08

" 8.00 50-150Surrogate: 1-Chloro-4-fluorobenzene-FID 99.67.96

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Nonhalogenated Organics by 8015 - Quality Control

Envirotech Analytical Laboratory

Batch 1843014 - DRO Extraction EPA 3570

Blank (1843014-BLK1) Prepared: 10/24/18 0 Analyzed: 10/24/18 2

Diesel Range Organics (C10-C28) mg/kgND 25.0

Oil Range Organics (C28-C40+) "ND 50.0

" 50.0 50-200Surrogate: n-Nonane 12864.0

LCS (1843014-BS1) Prepared: 10/24/18 0 Analyzed: 10/24/18 2

Diesel Range Organics (C10-C28) mg/kg454 25.0 500 38-13290.8

" 50.0 50-200Surrogate: n-Nonane 12562.3

Matrix Spike (1843014-MS1) Prepared: 10/24/18 0 Analyzed: 10/25/18 0Source: P810028-01

Diesel Range Organics (C10-C28) mg/kg596 25.0 500 198 38-13279.6

" 50.0 50-200Surrogate: n-Nonane 12763.5

Matrix Spike Dup (1843014-MSD1) Prepared: 10/24/18 0 Analyzed: 10/25/18 0Source: P810028-01

Diesel Range Organics (C10-C28) mg/kg575 25.0 500 198 2038-13275.5 3.47

" 50.0 50-200Surrogate: n-Nonane 12763.7

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by 6010 - Quality Control

Envirotech Analytical Laboratory

Batch 1843007 - Metals Solid Hotblock Digestion EPA 3050B/200.2

Blank (1843007-BLK1) Prepared: 10/23/18 0 Analyzed: 10/25/18 1

Arsenic mg/kgND 0.500

Barium "ND 6.25

Cadmium "ND 0.250

Chromium "ND 0.500

Copper "ND 0.500

Lead "ND 0.250

Mercury "ND 0.250

Nickel "ND 1.25

Selenium "ND 1.25

Silver "ND 0.250

Zinc "ND 2.50

LCS (1843007-BS1) Prepared: 10/23/18 0 Analyzed: 10/25/18 1

Arsenic mg/kg25.8 0.500 25.0 80-120103

Barium "646 6.25 625 80-120103

Cadmium "25.4 0.250 25.0 80-120101

Chromium "25.9 0.500 25.0 80-120104

Copper "26.3 0.500 25.0 80-120105

Lead "26.2 0.250 25.0 80-120105

Mercury "ND 0.250 80-120

Nickel "25.2 1.25 25.0 80-120101

Selenium "25.9 1.25 25.0 80-120104

Silver "2.60 0.250 2.50 80-120104

Zinc "252 2.50 250 80-120101

Matrix Spike (1843007-MS1) Prepared: 10/23/18 0 Analyzed: 10/25/18 1Source: P810105-01

Arsenic mg/kg25.1 0.500 25.0 4.60 75-12582.1

Barium "910 6.25 625 425 75-12577.6

Cadmium "20.2 0.250 25.0 0.348 75-12579.5

Chromium "31.2 0.500 25.0 12.0 75-12576.6

Copper "32.6 0.500 25.0 10.5 75-12588.6

Lead "31.0 0.250 25.0 10.1 75-12583.5

Mercury "ND 0.250 ND 75-125

Nickel "31.2 1.25 25.0 13.8 SPK175-12569.4

Selenium "19.8 1.25 25.0 ND 75-12579.1

Silver "2.17 0.250 2.50 ND 75-12586.7

Zinc "256 2.50 250 55.4 75-12580.4

Matrix Spike Dup (1843007-MSD1) Prepared: 10/23/18 0 Analyzed: 10/25/18 1Source: P810105-01

Arsenic mg/kg24.0 0.500 25.0 4.60 2075-12577.5 4.71

Barium "888 6.25 625 425 20 SPK175-12574.1 2.45

Cadmium "19.5 0.250 25.0 0.348 2075-12576.8 3.45

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by 6010 - Quality Control

Envirotech Analytical Laboratory

Batch 1843007 - Metals Solid Hotblock Digestion EPA 3050B/200.2

Matrix Spike Dup (1843007-MSD1) Prepared: 10/23/18 0 Analyzed: 10/25/18 1Source: P810105-01

Chromium "32.5 0.500 25.0 12.0 2075-12582.0 4.24

Copper "31.4 0.500 25.0 10.5 2075-12583.9 3.67

Lead "28.8 0.250 25.0 10.1 20 SPK175-12574.8 7.28

Mercury "ND 0.250 ND 2075-125

Nickel "31.6 1.25 25.0 13.8 20 SPK175-12570.9 1.20

Selenium "19.4 1.25 25.0 ND 2075-12577.5 2.07

Silver "2.07 0.250 2.50 ND 2075-12582.6 4.84

Zinc "251 2.50 250 55.4 2075-12578.4 1.97

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Cation/Anion 10:1 Leach Procedure - Quality Control

Envirotech Analytical Laboratory

Batch 1843022 - Metals Water Hotblock Digestion EPA 3010A/200.2

Blank (1843022-BLK1) Prepared: 10/25/18 1 Analyzed: 10/30/18 1

Calcium mg/LND 1.00

Magnesium "ND 0.20

Sodium "ND 2.00

LCS (1843022-BS1) Prepared: 10/25/18 1 Analyzed: 10/30/18 1

Calcium mg/L45.8 1.00 50.0 80-12091.6

Magnesium "43.2 0.20 50.0 80-12086.4

Sodium "48.2 2.00 50.0 80-12096.3

Matrix Spike (1843022-MS1) Prepared: 10/25/18 1 Analyzed: 10/30/18 1Source: P810101-01

Calcium mg/L117 1.00 50.0 66.9 75-12599.7

Magnesium "51.9 0.20 50.0 7.42 75-12588.9

Sodium "99.3 2.00 50.0 43.3 75-125112

Matrix Spike Dup (1843022-MSD1) Prepared: 10/25/18 1 Analyzed: 10/30/18 1Source: P810101-01

Calcium mg/L116 1.00 50.0 66.9 2075-12597.5 0.947

Magnesium "53.8 0.20 50.0 7.42 2075-12592.8 3.71

Sodium "98.3 2.00 50.0 43.3 2075-125110 0.962

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Boron-Hot Water Soluble by EPA 6010 - Quality Control

Envirotech Analytical Laboratory

Batch 1844006 - Boron HW Soluble Digestion

Blank (1844006-BLK1) Prepared: 10/30/18 0 Analyzed: 10/31/18 0

Boron mg/LND 2.00

LCS (1844006-BS1) Prepared: 10/30/18 0 Analyzed: 10/31/18 0

Boron mg/L3.83 4.00 80-12095.9

Matrix Spike (1844006-MS1) Prepared: 10/30/18 0 Analyzed: 10/31/18 0Source: P810105-01

Boron mg/L3.49 4.00 0.0952 75-12584.9

Matrix Spike Dup (1844006-MSD1) Prepared: 10/30/18 0 Analyzed: 10/31/18 0Source: P810105-01

Boron mg/L3.48 4.00 0.0952 2075-12584.6 0.430

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Wet Chemistry - Quality Control

Envirotech Analytical Laboratory

Batch 1843018 - Wet Chemistry Preparation

Blank (1843018-BLK1) Prepared: 10/24/18 1 Analyzed: 10/25/18 1

Specific Conductance (@ 25 C) uS/cmND 10.0

LCS (1843018-BS1) Prepared: 10/24/18 1 Analyzed: 10/25/18 1

Specific Conductance (@ 25 C) uS/cm1440 10.0 1410 98-102102

Duplicate (1843018-DUP1) Prepared: 10/24/18 1 Analyzed: 10/25/18 1Source: P810105-01

Specific Conductance (@ 25 C) uS/cm324 10.0 314 203.13

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Wet Chemistry - Quality Control

Envirotech Analytical Laboratory

Batch 1843020 - Wet Chemistry Preparation

LCS (1843020-BS1) Prepared: 10/25/18 0 Analyzed: 10/25/18 1

pH pH Units8.01 8.00 98.75-101.25100

Duplicate (1843020-DUP1) Prepared: 10/25/18 0 Analyzed: 10/25/18 1Source: P810101-01

pH pH Units7.00 6.99 200.143

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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Project Name:

Project Number:

Project Manager:

Reported:

Logos Operating, LLC

PO Box 18 12035-0114

Larissa Farrell

Ignacio 33-8 2

11/01/18 15:02Flora Vista NM, 87415

Notes and Definitions 

SPK1 The spike recovery is outside of quality control limits.

Relative Percent DifferenceRPD

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Methods marked with ** are non-accredited methods.**

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 
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$1$/<7,&$/�5(3257
2FWREHU���� �����

(QYLUR7HFK��10

6DPSOH�'HOLYHU\�*URXS� /�������

6DPSOHV�5HFHLYHG� ����������

3URMHFW�1XPEHU� ����������

'HVFULSWLRQ� ,JQDFLR������

6LWH� 3������

5HSRUW�7R� 7LP�&DLQ��,UHQH�<D]]LH

�����86��+LJKZD\���

)DUPLQJWRQ��10�������

(QWLUH�5HSRUW�5HYLHZHG�%\�

2FWREHU���� �����

>3UHOLPLQDU\�5HSRUW@

'DSKQH�5LFKDUGV

3UR MHFW �0DQDJHU

5HVXOWV�UHODWH�RQO\�WR�WKH�LWHPV�WHVWHG�RU�FDOLEUDWHG�DQG�DUH�UHSRUWHG�DV�URXQGHG�YDOXHV��7KLV�WHVW�UHSRUW�VKDOO�QRW�EH�
UHSURGXFHG��H[FHSW�LQ�IXOO��ZLWKRXW�ZULWWHQ�DSSURYDO�RI�WKH�ODERUDWRU\���:KHUH�DSSOLFDEOH��VDPSOLQJ�FRQGXFWHG�E\�3DFH�1DWLRQDO
LV�SHUIRUPHG�SHU�JXLGDQFH�SURYLGHG�LQ�ODERUDWRU\�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV������������������DQG��������

������/HEDQRQ�5G� � � �0RXQW�-XO LHW � �71������� � � ��������������� � ��������������� � �ZZZ�SDFHQDWLRQDO �FRP

2FWREHU���� �����

2OLYLD�6WXGHEDNHU

3UR MHFW �0DQDJHU
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��&S��&RYHU�3DJH� �

��7F��7DEOH�RI�&RQWHQWV� �

��6V��6DPSOH�6XPPDU\� �

��&Q��&DVH�1DUUDWLYH� �

��6U��6DPSOH�5HVXOWV� �

������,*1$&,2�������66�����/����������� �

������,*1$&,2�������%6�����/����������� �

��4F��4XDOLW\�&RQWURO�6XPPDU\� �

������:HW�&KHPLVWU\�E\�0HWKRG�����$�����$� �

������6HPL�9RODWLOH�2UJDQLF�&RPSRXQGV���*&�06��E\�0HWKRG�����&�6,0� �

��*O��*ORVVDU\�RI�7HUPV� ��

��$O��$FFUHGLWDWLRQV�	�/RFDWLRQV� ��

��6F��6DPSOH�&KDLQ�RI�&XVWRG\� ��
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(QYLUR7HFK��10 ���������� /������� �������������� ��RI���

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

(QYLUR7HFK��10 ���������� /������� �������������� ��RI���
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21(�/$%��1$7,21:,'(�6$03/(�6800$5<

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

,*1$&,2�������66���/������������6ROLG &��1LFKROV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW

GDWH�WLPH GDWH�WLPH

:HW�&KHPLVWU\�E\�0HWKRG�����$�����$ :*������� � �������������� �������������� 0/:

6HPL�9RODWLOH�2UJDQLF�&RPSRXQGV���*&�06��E\�0HWKRG�����&�6,0 :*������� � �������������� �������������� '0*

&ROOHFWHG�E\ &ROOHFWHG�GDWH�WLPH 5HFHLYHG�GDWH�WLPH

,*1$&,2�������%6���/������������6ROLG &��1LFKROV �������������� ��������������

0HWKRG %DWFK 'LOXWLRQ 3UHSDUDWLRQ $QDO\VLV $QDO\VW

GDWH�WLPH GDWH�WLPH

:HW�&KHPLVWU\�E\�0HWKRG�����$�����$ :*������� � �������������� �������������� 0/:

6HPL�9RODWLOH�2UJDQLF�&RPSRXQGV���*&�06��E\�0HWKRG�����&�6,0 :*������� � �������������� �������������� '0*
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(QYLUR7HFK��10 ���������� /������� �������������� ��RI���

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�

(QYLUR7HFK��10 ���������� /������� �������������� ��RI���

Page 20 of 30



21(�/$%��1$7,21:,'(�&$6(�1$55$7,9(

$OO�VDPSOH�DOLTXRWV�ZHUH�UHFHLYHG�DW�WKH�FRUUHFW�WHPSHUDWXUH��LQ�WKH�SURSHU�FRQWDLQHUV��ZLWK�WKH�
DSSURSULDWH�SUHVHUYDWLYHV��DQG�ZLWKLQ�PHWKRG�VSHFLILHG�KROGLQJ�WLPHV��XQOHVV�TXDOLILHG�RU�QRWDWHG�ZLWKLQ
WKH�UHSRUW���:KHUH�DSSOLFDEOH��DOO�0'/��/2'��DQG�5'/��/24��YDOXHV�UHSRUWHG�IRU�HQYLURQPHQWDO�VDPSOHV
KDYH�EHHQ�FRUUHFWHG�IRU�WKH�GLOXWLRQ�IDFWRU�XVHG�LQ�WKH�DQDO\VLV���$OO�0HWKRG�DQG�%DWFK�4XDOLW\�&RQWURO�
DUH�ZLWKLQ�HVWDEOLVKHG�FULWHULD�H[FHSW�ZKHUH�DGGUHVVHG�LQ�WKLV�FDVH�QDUUDWLYH��D�QRQ�FRQIRUPDQFH�IRUP�
RU�SURSHUO\�TXDOLILHG�ZLWKLQ�WKH�VDPSOH�UHVXOWV��%\�P\�GLJLWDO�VLJQDWXUH�EHORZ��,�DIILUP�WR�WKH�EHVW�RI�P\�
NQRZOHGJH��DOO�SUREOHPV�DQRPDOLHV�REVHUYHG�E\�WKH�ODERUDWRU\�DV�KDYLQJ�WKH�SRWHQWLDO�WR�DIIHFW�WKH�
TXDOLW\�RI�WKH�GDWD�KDYH�EHHQ�LGHQWLILHG�E\�WKH�ODERUDWRU\��DQG�QR�LQIRUPDWLRQ�RU�GDWD�KDYH�EHHQ�
NQRZLQJO\�ZLWKKHOG�WKDW�ZRXOG�DIIHFW�WKH�TXDOLW\�RI�WKH�GDWD�

>3UHOLPLQDU\�5HSRUW@

'DSKQH�5LFKDUGV
3UR MHF W �0DQDJHU
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2OLY LD�6WXGHEDNHU
3UR MHF W �0DQDJHU

$&&2817� 352-(&7� 6'*� '$7(�7,0(� 3$*(�
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/ � � � � �� �

,*1$&,2�������66�
&R O O H F W H G � G D W H � W L P H � � � � � � � � � � � � � � � � �

:HW�&KHPLVWU\�E\�0HWKRG�����$�����$

� 5HVXOW 4XDOLILHU 5'/ 'LOXWLRQ $QDO\VLV %DWFK

$QDO\WH PJ�NJ PJ�NJ GDWH���WLPH

&KURPLXP�+H[DYDOHQW 1' ���� � ���������������� :*�������

6HPL�9RODWLOH�2UJDQLF�&RPSRXQGV���*&�06��E\�0HWKRG�����&�6,0

� 5HVXOW 4XDOLILHU 5'/ 'LOXWLRQ $QDO\VLV %DWFK

$QDO\WH PJ�NJ PJ�NJ GDWH���WLPH

$QWKUDFHQH 1' ������� � ���������������� :*�������

$FHQDSKWKHQH ����� ������� � ���������������� :*�������

$FHQDSKWK\OHQH 1' ������� � ���������������� :*�������

%HQ]R�D�DQWKUDFHQH 1' ������� � ���������������� :*�������

%HQ]R�D�S\UHQH 1' ������� � ���������������� :*�������

%HQ]R�E�IOXRUDQWKHQH 1' ������� � ���������������� :*�������

%HQ]R�J�K�L�SHU\OHQH 1' ������� � ���������������� :*�������

%HQ]R�N�IOXRUDQWKHQH 1' ������� � ���������������� :*�������

&KU\VHQH 1' ������� � ���������������� :*�������

'LEHQ]�D�K�DQWKUDFHQH 1' ������� � ���������������� :*�������

)OXRUDQWKHQH 1' ������� � ���������������� :*�������

)OXRUHQH ����� ������� � ���������������� :*�������

,QGHQR�������FG�S\UHQH 1' ������� � ���������������� :*�������

1DSKWKDOHQH ������ ������ � ���������������� :*�������

3KHQDQWKUHQH ����� ������� � ���������������� :*�������

3\UHQH ������ ������� � ���������������� :*�������

��0HWK\OQDSKWKDOHQH ����� ������ � ���������������� :*�������

��0HWK\OQDSKWKDOHQH ����� ������ � ���������������� :*�������

��&KORURQDSKWKDOHQH 1' ������ � ���������������� :*�������

�����6��S�7HUSKHQ\O�G�� ��� �������� ���������������� :*�������

�����6��1LWUREHQ]HQH�G� ��� �������� ���������������� :*�������
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,*1$&,2�������%6�
&R O O H F W H G � G D W H � W L P H � � � � � � � � � � � � � � � � �

:HW�&KHPLVWU\�E\�0HWKRG�����$�����$

� 5HVXOW 4XDOLILHU 5'/ 'LOXWLRQ $QDO\VLV %DWFK

$QDO\WH PJ�NJ PJ�NJ GDWH���WLPH

&KURPLXP�+H[DYDOHQW 1' ���� � ���������������� :*�������

6HPL�9RODWLOH�2UJDQLF�&RPSRXQGV���*&�06��E\�0HWKRG�����&�6,0

� 5HVXOW 4XDOLILHU 5'/ 'LOXWLRQ $QDO\VLV %DWFK

$QDO\WH PJ�NJ PJ�NJ GDWH���WLPH

$QWKUDFHQH 1' ������� � ���������������� :*�������

$FHQDSKWKHQH 1' ������� � ���������������� :*�������

$FHQDSKWK\OHQH 1' ������� � ���������������� :*�������

%HQ]R�D�DQWKUDFHQH 1' ������� � ���������������� :*�������

%HQ]R�D�S\UHQH 1' ������� � ���������������� :*�������

%HQ]R�E�IOXRUDQWKHQH 1' ������� � ���������������� :*�������

%HQ]R�J�K�L�SHU\OHQH 1' ������� � ���������������� :*�������

%HQ]R�N�IOXRUDQWKHQH 1' ������� � ���������������� :*�������

&KU\VHQH 1' ������� � ���������������� :*�������

'LEHQ]�D�K�DQWKUDFHQH 1' ������� � ���������������� :*�������

)OXRUDQWKHQH 1' ������� � ���������������� :*�������

)OXRUHQH 1' ������� � ���������������� :*�������

,QGHQR�������FG�S\UHQH 1' ������� � ���������������� :*�������

1DSKWKDOHQH 1' ������ � ���������������� :*�������

3KHQDQWKUHQH 1' ������� � ���������������� :*�������

3\UHQH 1' ������� � ���������������� :*�������

��0HWK\OQDSKWKDOHQH 1' ������ � ���������������� :*�������

��0HWK\OQDSKWKDOHQH 1' ������ � ���������������� :*�������

��&KORURQDSKWKDOHQH 1' ������ � ���������������� :*�������

�����6��S�7HUSKHQ\O�G�� ���� �������� ���������������� :*�������

�����6��1LWUREHQ]HQH�G� ���� �������� ���������������� :*�������
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:HW �&KHP L V W U \ � E \ �0H WKRG �����$ �� ���$ / � � � � �� � � � � � � �

0HWKRG�%ODQN��0%�

�0%��5�������������������������

� 0%�5HVXOW 0%�4XDOLILHU 0%�0'/ 0%�5'/

$QDO\WH PJ�NJ PJ�NJ PJ�NJ

&KURPLXP�+H[DYDOHQW 8 ����� ����

/�����������2ULJLQDO�6DPSOH��26��^�'XSOLFDWH��'83�

�26��/���������������������������^��'83��5�������������������������

� 2ULJLQDO�5HVXOW�
�GU\�

'83�5HVXOW�
�GU\� 'LOXWLRQ '83�53' '83�4XDOLILHU '83�53'�

/LPLWV

$QDO\WH PJ�NJ PJ�NJ � �

&KURPLXP�+H[DYDOHQW 8 ����� � ����� ��

/�����������2ULJLQDO�6DPSOH��26��^�'XSOLFDWH��'83�

�26��/���������������������������^��'83��5�������������������������

� 2ULJLQDO�5HVXOW '83�5HVXOW 'LOXWLRQ '83�53' '83�4XDOLILHU '83�53'�
/LPLWV

$QDO\WH PJ�NJ PJ�NJ � �

&KURPLXP�+H[DYDOHQW 1' ����� � ����� ��

/DERUDWRU\�&RQWURO�6DPSOH��/&6�

�/&6��5�������������������������

� 6SLNH�$PRXQW /&6�5HVXOW /&6�5HF� 5HF��/LPLWV /&6�4XDOLILHU

$QDO\WH PJ�NJ PJ�NJ � �

&KURPLXP�+H[DYDOHQW ���� ���� ���� ��������

/�����������2ULJLQDO�6DPSOH��26��^�0DWUL[�6SLNH��06��^�0DWUL[�6SLNH�'XSOLFDWH��06'�

�26��/���������������������������^��06��5��������������������������^��06'��5�������������������������

� 6SLNH�$PRXQW 2ULJLQDO�5HVXOW 06�5HVXOW 06'�5HVXOW 06�5HF� 06'�5HF� 'LOXWLRQ 5HF��/LPLWV 06�4XDOLILHU 06'�4XDOLILHU 53' 53'�/LPLWV

$QDO\WH PJ�NJ PJ�NJ PJ�NJ PJ�NJ � � � � �

&KURPLXP�+H[DYDOHQW ���� 1' ���� ���� ���� ���� � �������� ����� ��

/�����������2ULJLQDO�6DPSOH��26��^�0DWUL[�6SLNH��06�

�26��/���������������������������^��06��5�������������������������

� 6SLNH�$PRXQW 2ULJLQDO�5HVXOW 06�5HVXOW 06�5HF� 'LOXWLRQ 5HF��/LPLWV 06�4XDOLILHU

$QDO\WH PJ�NJ PJ�NJ PJ�NJ � �

&KURPLXP�+H[DYDOHQW ��� 1' ��� ���� �� ��������
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6HP L �9R O D W L O H �2 UJDQ L F �&RPSRXQGV � � �*& �06 � � E \ �0H WKRG �����& �6 ,0 / � � � � �� � � � � � � �

0HWKRG�%ODQN��0%�

�0%��5�������������������������

� 0%�5HVXOW 0%�4XDOLILHU 0%�0'/ 0%�5'/

$QDO\WH PJ�NJ PJ�NJ PJ�NJ

$QWKUDFHQH 8 �������� �������

$FHQDSKWKHQH 8 �������� �������

$FHQDSKWK\OHQH 8 �������� �������

%HQ]R�D�DQWKUDFHQH 8 �������� �������

%HQ]R�D�S\UHQH 8 �������� �������

%HQ]R�E�IOXRUDQWKHQH 8 �������� �������

%HQ]R�J�K�L�SHU\OHQH 8 �������� �������

%HQ]R�N�IOXRUDQWKHQH 8 �������� �������

&KU\VHQH 8 �������� �������

'LEHQ]�D�K�DQWKUDFHQH 8 �������� �������

)OXRUDQWKHQH 8 �������� �������

)OXRUHQH 8 �������� �������

,QGHQR�������FG�S\UHQH 8 �������� �������

1DSKWKDOHQH 8 ������� ������

3KHQDQWKUHQH 8 �������� �������

3\UHQH 8 �������� �������

��0HWK\OQDSKWKDOHQH 8 ������� ������

��0HWK\OQDSKWKDOHQH 8 ������� ������

��&KORURQDSKWKDOHQH 8 ������� ������

�����6��1LWUREHQ]HQH�G� ���� � � ��������

�����6����)OXRURELSKHQ\O ���� � � ��������

�����6��S�7HUSKHQ\O�G�� ���� � � ��������

/DERUDWRU\�&RQWURO�6DPSOH��/&6��^�/DERUDWRU\�&RQWURO�6DPSOH�'XSOLFDWH��/&6'�

�/&6��5��������������������������^��/&6'��5�������������������������

� 6SLNH�$PRXQW /&6�5HVXOW /&6'�5HVXOW /&6�5HF� /&6'�5HF� 5HF��/LPLWV /&6�4XDOLILHU /&6'�4XDOLILHU 53' 53'�/LPLWV

$QDO\WH PJ�NJ PJ�NJ PJ�NJ � � � � �

$QWKUDFHQH ������ ������ ������ ���� ���� �������� ���� ��

$FHQDSKWKHQH ������ ������ ������ ���� ���� �������� ���� ��

$FHQDSKWK\OHQH ������ ������ ������ ���� ���� �������� ���� ��

%HQ]R�D�DQWKUDFHQH ������ ������ ������ ���� ���� �������� ���� ��

%HQ]R�D�S\UHQH ������ ������ ������ ���� ���� �������� ���� ��

%HQ]R�E�IOXRUDQWKHQH ������ ������ ������ ���� ���� �������� ����� ��

%HQ]R�J�K�L�SHU\OHQH ������ ������ ������ ���� ���� �������� ����� ��

%HQ]R�N�IOXRUDQWKHQH ������ ������ ������ ���� ���� �������� ���� ��

&KU\VHQH ������ ������ ������ ���� ���� �������� ���� ��

'LEHQ]�D�K�DQWKUDFHQH ������ ������ ������ ���� ���� �������� ���� ��

)OXRUDQWKHQH ������ ������ ������ ���� ���� �������� ���� ��
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6HP L �9R O D W L O H �2 UJDQ L F �&RPSRXQGV � � �*& �06 � � E \ �0H WKRG �����& �6 ,0 / � � � � �� � � � � � � �

/DERUDWRU\�&RQWURO�6DPSOH��/&6��^�/DERUDWRU\�&RQWURO�6DPSOH�'XSOLFDWH��/&6'�

�/&6��5��������������������������^��/&6'��5�������������������������

� 6SLNH�$PRXQW /&6�5HVXOW /&6'�5HVXOW /&6�5HF� /&6'�5HF� 5HF��/LPLWV /&6�4XDOLILHU /&6'�4XDOLILHU 53' 53'�/LPLWV

$QDO\WH PJ�NJ PJ�NJ PJ�NJ � � � � �

)OXRUHQH ������ ������ ������ ���� ���� �������� ���� ��

,QGHQR�������FG�S\UHQH ������ ������ ������ ���� ���� �������� ���� ��

1DSKWKDOHQH ������ ������ ������ ���� ���� �������� ���� ��

3KHQDQWKUHQH ������ ������ ������ ���� ���� �������� ���� ��

3\UHQH ������ ������ ������ ���� ���� �������� ���� ��

��0HWK\OQDSKWKDOHQH ������ ������ ������ ���� ���� �������� ���� ��

��0HWK\OQDSKWKDOHQH ������ ������ ������ ���� ���� �������� ���� ��

��&KORURQDSKWKDOHQH ������ ������ ������ ���� ���� �������� ���� ��

�����6��1LWUREHQ]HQH�G� � � � ���� ���� �������� � � � �

�����6����)OXRURELSKHQ\O � � � ���� ���� �������� � � � �

�����6��S�7HUSKHQ\O�G�� � � � ���� ���� �������� � � � �

/�����������2ULJLQDO�6DPSOH��26��^�0DWUL[�6SLNH��06��^�0DWUL[�6SLNH�'XSOLFDWH��06'�

�26��/���������������������������^��06��5��������������������������^��06'��5�������������������������

� 6SLNH�$PRXQW�
�GU\�

2ULJLQDO�5HVXOW�
�GU\� 06�5HVXOW��GU\� 06'�5HVXOW�

�GU\� 06�5HF� 06'�5HF� 'LOXWLRQ 5HF��/LPLWV 06�4XDOLILHU 06'�4XDOLILHU 53' 53'�/LPLWV

$QDO\WH PJ�NJ PJ�NJ PJ�NJ PJ�NJ � � � � �

$QWKUDFHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

$FHQDSKWKHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

$FHQDSKWK\OHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

%HQ]R�D�DQWKUDFHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

%HQ]R�D�S\UHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

%HQ]R�E�IOXRUDQWKHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

%HQ]R�J�K�L�SHU\OHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

%HQ]R�N�IOXRUDQWKHQH ������ 1' ������ ������ ���� ���� � �������� ����� ��

&KU\VHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

'LEHQ]�D�K�DQWKUDFHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

)OXRUDQWKHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

)OXRUHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

,QGHQR�������FG�S\UHQH ������ 1' ������ ������ ���� ���� � �������� ����� ��

1DSKWKDOHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

3KHQDQWKUHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

3\UHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

��0HWK\OQDSKWKDOHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

��0HWK\OQDSKWKDOHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

��&KORURQDSKWKDOHQH ������ 1' ������ ������ ���� ���� � �������� ���� ��

�����6��1LWUREHQ]HQH�G� � � � � ���� ���� � �������� � � � �

�����6����)OXRURELSKHQ\O � � � � ���� ���� � �������� � � � �

�����6��S�7HUSKHQ\O�G�� � � � � ��� ���� � �������� � � � �
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*XLGH�WR�5HDGLQJ�DQG�8QGHUVWDQGLQJ�<RXU�/DERUDWRU\�5HSRUW

7KH�LQIRUPDWLRQ�EHORZ�LV�GHVLJQHG�WR�EHWWHU�H[SODLQ�WKH�YDULRXV�WHUPV�XVHG�LQ�\RXU�UHSRUW�RI�DQDO\WLFDO�UHVXOWV�IURP�WKH�/DERUDWRU\���7KLV�LV�QRW�
LQWHQGHG�DV�D�FRPSUHKHQVLYH�H[SODQDWLRQ��DQG�LI�\RX�KDYH�DGGLWLRQDO�TXHVWLRQV�SOHDVH�FRQWDFW�\RXU�SURMHFW�UHSUHVHQWDWLYH�

$EEUHYLDWLRQV�DQG�'HILQLWLRQV

�GU\� 5HVXOWV�DUH�UHSRUWHG�EDVHG�RQ�WKH�GU\�ZHLJKW�RI�WKH�VDPSOH��>WKLV�ZLOO�RQO\�EH�SUHVHQW�RQ�D�GU\�UHSRUW�EDVLV�IRU�VRLOV@�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW�

1' 1RW�GHWHFWHG�DW�WKH�5HSRUWLQJ�/LPLW��RU�0'/�ZKHUH�DSSOLFDEOH��

5'/ 5HSRUWHG�'HWHFWLRQ�/LPLW�

5HF� 5HFRYHU\�

53' 5HODWLYH�3HUFHQW�'LIIHUHQFH�

6'* 6DPSOH�'HOLYHU\�*URXS�

�6�
6XUURJDWH��6XUURJDWH�6WDQGDUG����$QDO\WHV�DGGHG�WR�HYHU\�EODQN��VDPSOH��/DERUDWRU\�&RQWURO�6DPSOH�'XSOLFDWH�DQG�
0DWUL[�6SLNH�'XSOLFDWH��XVHG�WR�HYDOXDWH�DQDO\WLFDO�HIILFLHQF\�E\�PHDVXULQJ�UHFRYHU\��6XUURJDWHV�DUH�QRW�H[SHFWHG�WR�EH�
GHWHFWHG�LQ�DOO�HQYLURQPHQWDO�PHGLD�

8 1RW�GHWHFWHG�DW�WKH�5HSRUWLQJ�/LPLW��RU�0'/�ZKHUH�DSSOLFDEOH��

$QDO\WH
7KH�QDPH�RI�WKH�SDUWLFXODU�FRPSRXQG�RU�DQDO\VLV�SHUIRUPHG��6RPH�$QDO\VHV�DQG�0HWKRGV�ZLOO�KDYH�PXOWLSOH�DQDO\WHV�
UHSRUWHG�

'LOXWLRQ

,I�WKH�VDPSOH�PDWUL[�FRQWDLQV�DQ�LQWHUIHULQJ�PDWHULDO��WKH�VDPSOH�SUHSDUDWLRQ�YROXPH�RU�ZHLJKW�YDOXHV�GLIIHU�IURP�WKH�
VWDQGDUG��RU�LI�FRQFHQWUDWLRQV�RI�DQDO\WHV�LQ�WKH�VDPSOH�DUH�KLJKHU�WKDQ�WKH�KLJKHVW�OLPLW�RI�FRQFHQWUDWLRQ�WKDW�WKH�
ODERUDWRU\�FDQ�DFFXUDWHO\�UHSRUW��WKH�VDPSOH�PD\�EH�GLOXWHG�IRU�DQDO\VLV��,I�D�YDOXH�GLIIHUHQW�WKDQ���LV�XVHG�LQ�WKLV�ILHOG��WKH�
UHVXOW�UHSRUWHG�KDV�DOUHDG\�EHHQ�FRUUHFWHG�IRU�WKLV�IDFWRU�

/LPLWV
7KHVH�DUH�WKH�WDUJHW���UHFRYHU\�UDQJHV�RU���GLIIHUHQFH�YDOXH�WKDW�WKH�ODERUDWRU\�KDV�KLVWRULFDOO\�GHWHUPLQHG�DV�QRUPDO�
IRU�WKH�PHWKRG�DQG�DQDO\WH�EHLQJ�UHSRUWHG��6XFFHVVIXO�4&�6DPSOH�DQDO\VLV�ZLOO�WDUJHW�DOO�DQDO\WHV�UHFRYHUHG�RU�
GXSOLFDWHG�ZLWKLQ�WKHVH�UDQJHV�

2ULJLQDO�6DPSOH
7KH�QRQ�VSLNHG�VDPSOH�LQ�WKH�SUHS�EDWFK�XVHG�WR�GHWHUPLQH�WKH�5HODWLYH�3HUFHQW�'LIIHUHQFH��53'��IURP�D�TXDOLW\�FRQWURO�
VDPSOH��7KH�2ULJLQDO�6DPSOH�PD\�QRW�EH�LQFOXGHG�ZLWKLQ�WKH�UHSRUWHG�6'*�

4XDOLILHU
7KLV�FROXPQ�SURYLGHV�D�OHWWHU�DQG�RU�QXPEHU�GHVLJQDWLRQ�WKDW�FRUUHVSRQGV�WR�DGGLWLRQDO�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�UHVXOW
UHSRUWHG��,I�D�4XDOLILHU�LV�SUHVHQW��D�GHILQLWLRQ�SHU�4XDOLILHU�LV�SURYLGHG�ZLWKLQ�WKH�*ORVVDU\�DQG�'HILQLWLRQV�SDJH�DQG�
SRWHQWLDOO\�D�GLVFXVVLRQ�RI�SRVVLEOH�LPSOLFDWLRQV�RI�WKH�4XDOLILHU�LQ�WKH�&DVH�1DUUDWLYH�LI�DSSOLFDEOH�

5HVXOW

7KH�DFWXDO�DQDO\WLFDO�ILQDO�UHVXOW��FRUUHFWHG�IRU�DQ\�VDPSOH�VSHFLILF�FKDUDFWHULVWLFV��UHSRUWHG�IRU�\RXU�VDPSOH��,I�WKHUH�ZDV�
QR�PHDVXUDEOH�UHVXOW�UHWXUQHG�IRU�D�VSHFLILF�DQDO\WH��WKH�UHVXOW�LQ�WKLV�FROXPQ�PD\�VWDWH�Y1'Z��1RW�'HWHFWHG��RU�Y%'/Z�
�%HORZ�'HWHFWDEOH�/HYHOV���7KH�LQIRUPDWLRQ�LQ�WKH�UHVXOWV�FROXPQ�VKRXOG�DOZD\V�EH�DFFRPSDQLHG�E\�HLWKHU�DQ�0'/�
�0HWKRG�'HWHFWLRQ�/LPLW��RU�5'/��5HSRUWLQJ�'HWHFWLRQ�/LPLW��WKDW�GHILQHV�WKH�ORZHVW�YDOXH�WKDW�WKH�ODERUDWRU\�FRXOG�GHWHFW�
RU�UHSRUW�IRU�WKLV�DQDO\WH�

&DVH�1DUUDWLYH��&Q�
$�EULHI�GLVFXVVLRQ�DERXW�WKH�LQFOXGHG�VDPSOH�UHVXOWV��LQFOXGLQJ�D�GLVFXVVLRQ�RI�DQ\�QRQ�FRQIRUPDQFHV�WR�SURWRFRO�
REVHUYHG�HLWKHU�DW�VDPSOH�UHFHLSW�E\�WKH�ODERUDWRU\�IURP�WKH�ILHOG�RU�GXULQJ�WKH�DQDO\WLFDO�SURFHVV��,I�SUHVHQW��WKHUH�ZLOO�
EH�D�VHFWLRQ�LQ�WKH�&DVH�1DUUDWLYH�WR�GLVFXVV�WKH�PHDQLQJ�RI�DQ\�GDWD�TXDOLILHUV�XVHG�LQ�WKH�UHSRUW�

4XDOLW\�&RQWURO�
6XPPDU\��4F�

7KLV�VHFWLRQ�RI�WKH�UHSRUW�LQFOXGHV�WKH�UHVXOWV�RI�WKH�ODERUDWRU\�TXDOLW\�FRQWURO�DQDO\VHV�UHTXLUHG�E\�SURFHGXUH�RU�
DQDO\WLFDO�PHWKRGV�WR�DVVLVW�LQ�HYDOXDWLQJ�WKH�YDOLGLW\�RI�WKH�UHVXOWV�UHSRUWHG�IRU�\RXU�VDPSOHV��7KHVH�DQDO\VHV�DUH�QRW�
EHLQJ�SHUIRUPHG�RQ�\RXU�VDPSOHV�W\SLFDOO\��EXW�RQ�ODERUDWRU\�JHQHUDWHG�PDWHULDO�

6DPSOH�&KDLQ�RI�
&XVWRG\��6F�

7KLV�LV�WKH�GRFXPHQW�FUHDWHG�LQ�WKH�ILHOG�ZKHQ�\RXU�VDPSOHV�ZHUH�LQLWLDOO\�FROOHFWHG��7KLV�LV�XVHG�WR�YHULI\�WKH�WLPH�DQG�
GDWH�RI�FROOHFWLRQ��WKH�SHUVRQ�FROOHFWLQJ�WKH�VDPSOHV��DQG�WKH�DQDO\VHV�WKDW�WKH�ODERUDWRU\�LV�UHTXHVWHG�WR�SHUIRUP��7KLV�
FKDLQ�RI�FXVWRG\�DOVR�GRFXPHQWV�DOO�SHUVRQV��H[FOXGLQJ�FRPPHUFLDO�VKLSSHUV��WKDW�KDYH�KDG�FRQWURO�RU�SRVVHVVLRQ�RI�WKH�
VDPSOHV�IURP�WKH�WLPH�RI�FROOHFWLRQ�XQWLO�GHOLYHU\�WR�WKH�ODERUDWRU\�IRU�DQDO\VLV�

6DPSOH�5HVXOWV��6U�
7KLV�VHFWLRQ�RI�\RXU�UHSRUW�ZLOO�SURYLGH�WKH�UHVXOWV�RI�DOO�WHVWLQJ�SHUIRUPHG�RQ�\RXU�VDPSOHV��7KHVH�UHVXOWV�DUH�SURYLGHG�
E\�VDPSOH�,'�DQG�DUH�VHSDUDWHG�E\�WKH�DQDO\VHV�SHUIRUPHG�RQ�HDFK�VDPSOH��7KH�KHDGHU�OLQH�RI�HDFK�DQDO\VLV�VHFWLRQ�IRU
HDFK�VDPSOH�ZLOO�SURYLGH�WKH�QDPH�DQG�PHWKRG�QXPEHU�IRU�WKH�DQDO\VLV�UHSRUWHG�

6DPSOH�6XPPDU\��6V�
7KLV�VHFWLRQ�RI�WKH�$QDO\WLFDO�5HSRUW�GHILQHV�WKH�VSHFLILF�DQDO\VHV�SHUIRUPHG�IRU�HDFK�VDPSOH�,'��LQFOXGLQJ�WKH�GDWHV�DQG
WLPHV�RI�SUHSDUDWLRQ�DQG�RU�DQDO\VLV�

4XDOLILHU 'HVFULSWLRQ

7KH�UHPDLQGHU�RI�WKLV�SDJH�LQWHQWLRQDOO\�OHIW�EODQN��WKHUH�DUH�QR�TXDOLILHUV�DSSOLHG�WR�WKLV�6'*�
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3DFH�1DWLRQDO�LV�WKH�RQO\�HQYLURQPHQWDO�ODERUDWRU\�DFFUHGLWHG�FHUWLILHG�WR�VXSSRUW�\RXU�ZRUN�QDWLRQZLGH�IURP�RQH�ORFDWLRQ��2QH�SKRQH�FDOO��RQH�SRLQW�RI�FRQWDFW��RQH�ODERUDWRU\��1R�RWKHU�ODE�LV�DV�
DFFHVVLEOH�RU�SUHSDUHG�WR�KDQGOH�\RXU�QHHGV�WKURXJKRXW�WKH�FRXQWU\��2XU�FDSDFLW\�DQG�FDSDELOLW\�IURP�RXU�VLQJOH�ORFDWLRQ�ODERUDWRU\�LV�FRPSDUDEOH�WR�WKH�FROOHFWLYH�WRWDOV�RI�WKH�QHWZRUN�
ODERUDWRULHV�LQ�RXU�LQGXVWU\��7KH�PRVW�VLJQLILFDQW�EHQHILW�WR�RXU�RQH�ORFDWLRQ�GHVLJQ�LV�WKH�GHVLJQ�RI�RXU�ODERUDWRU\�FDPSXV��7KH�PRGHO�LV�FRQGXFLYH�WR�DFFHOHUDWHG�SURGXFWLYLW\��GHFUHDVLQJ�
WXUQ�DURXQG�WLPH��DQG�SUHYHQWLQJ�FURVV�FRQWDPLQDWLRQ��WKXV�SURWHFWLQJ�VDPSOH�LQWHJULW\��2XU�IRFXV�RQ�SUHPLXP�TXDOLW\�DQG�SURPSW�VHUYLFH�DOORZV�XV�WR�EH�<285�/$%�2)�&+2,&(��

�1RW�DOO�FHUWLILFDWLRQV�KHOG�E\�WKH�ODERUDWRU\�DUH�DSSOLFDEOH�WR�WKH�UHVXOWV�UHSRUWHG�LQ�WKH�DWWDFKHG�UHSRUW��

�$FFUHGLWDWLRQ�LV�RQO\�DSSOLFDEOH�WR�WKH�WHVW�PHWKRGV�VSHFLILHG�RQ�HDFK�VFRSH�RI�DFFUHGLWDWLRQ�KHOG�E\�3DFH�1DWLRQDO�

�

6WDWH�$FFUHGLWDWLRQV
$ODEDPD ����� � 1HEUDVND 1(�26������

$ODVND ������ � 1HYDGD 71�����������

$UL]RQD $=���� � 1HZ�+DPSVKLUH ����

$UNDQVDV ������� � 1HZ�-HUVH\T1(/$3 71���

&DOLIRUQLD ���� � 1HZ�0H[LFR�z Q�D

&RORUDGR 71����� � 1HZ�<RUN �����

&RQQHFWLFXW 3+����� � 1RUWK�&DUROLQD (QY���

)ORULGD (����� � 1RUWK�&DUROLQD�z ':�����

*HRUJLD 1(/$3 � 1RUWK�&DUROLQD�t ��

*HRUJLD�z ��� � 1RUWK�'DNRWD 5����

,GDKR 71����� � 2KLRT9$3 &/����

,OOLQRLV ������ � 2NODKRPD ����
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