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5.3.6 South Refinery Area – Analytical Results 
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   A.2 Second Semiannual Event Rainfall Data and Field Notes 
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   B.1 Groundwater Analytical Data: Total Petroleum Hydrocarbons 

   B.2 Groundwater Analytical Data: Total Metals 

   B.3 Groundwater Analytical Data: Dissolved Metals 

   B.4 Groundwater Analytical Data: Volatile Organic Compounds 

   B.5 Groundwater Analytical Data: Water Quality Parameters 
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DRO CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP 

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

10

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/21/2017 MXD: 249545_10_DRO_Spring
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LEGEND

MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL EXCEEDS SCREENING LEVELS!H

1.06 DRO CONCENTRATION

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2. DRO = DIESEL RANGE ORGANICS

3. J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

DRO CRITICAL GROUNDWATER SCREENING LEVEL EXCEEDANCE
AREA (CONCENTRATION > 0.20 mg/L)

MW-11A WELL NOT SAMPLED
@A MONITORING WELL EXCEEDS SCREENING LEVELS

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)

RECOVERY WELL!H

REFINERY BOUNDARY

DRO CRITICAL GROUNDWATER SCREENING LEVEL EXCEEDANCE
AREA, EVAPORATION PONDS (CONCENTRATION > 0.40 mg/L)
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0.046 J
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DRO CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE AREAS 

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

11

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/21/2017 MXD: 249545_11_DRO_Fall
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IRRIGATION WELL"/

RECOVERY WELL!H

1.06 DRO CONCENTRATION

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2. DRO = DIESEL RANGE ORGANICS

3. J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

MW-11A WELL NOT SAMPLED
@A MONITORING WELL EXCEEDS SCREENING LEVELS

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)

DRO CRITICAL GROUNDWATER SCREENING LEVEL EXCEEDANCE
AREA (CONCENTRATION > 0.20 mg/L)

DRO CRITICAL GROUNDWATER SCREENING LEVEL EXCEEDANCE
AREA, EVAPORATION PONDS (CONCENTRATION > 0.40 mg/L)

REFINERY BOUNDARY
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ARSENIC CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

12

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 
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IRRIGATION WELL"/

RECOVERY WELL!H

0.033 ARSENIC CONCENTRATION NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

RECOVERY WELL EXCEEDING SCREENING LEVELS!H

@A MONITORING WELL EXCEEDS SCREENING LEVELS

MW-11A WELL NOT SAMPLED

ARSENIC CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.01 mg/L)

<0.0013 ARSENIC NOT DETECTED ABOVE SAMPLE DETECTION LIMIT.

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)
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ARSENIC CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/14/2017 MXD: 249545_13_Arsenic_Fall

N e w  M e x i c o

_̂

1 IN = 750 FT

£¤82
£¤82

£¤285

£¤285

£¤285

LEGEND

MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

0.045 ARSENIC CONCENTRATION NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. MW-11A WELL NOT SAMPLED

ARSENIC CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.01 mg/L)

<0.0013

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)

ARSENIC NOT DETECTED ABOVE SAMPLE DETECTION LIMIT
@A MONITORING WELL EXCEEDS SCREENING LEVELS
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BENZENE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

14

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 
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N e w  M e x i c o

_̂

1 IN = 750 FT

£¤82

£¤82

£¤82

£¤285

£¤285

£¤285

LEGEND

MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

10.80 BENZENE CONCENTRATION

<0.00033 BENZENE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

REFINERY BOUNDARY

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

BENZENE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.005 mg/L)

MW-11A WELL NOT SAMPLED

*

RECOVERY WELL EXCEEDS SCREENING LEVELS!H

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)
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BENZENE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

15

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/15/2017 MXD: 249545_15_Benz_Fall
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12.40 BENZENE CONCENTRATION

<0.00033 BENZENE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

*

REFINERY BOUNDARY

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. BENZENE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.005 mg/L)

MW-11A WELL NOT SAMPLED

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)
@A MONITORING WELL EXCEEDS SCREENING LEVELS
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NAPHTHALENE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

16

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/15/2017 MXD: 249545_16_Naphth_Spring
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LEGEND
0.13 NAPHTHALENE CONCENTRATION

<0.0010 NAPHTHALENE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

NAPHTHALENE  CRITICAL GROUNDWATER SCREENING
LEVEL EXCEEDANCE AREA (CONCENTRATION > 0.03 mg/L)

MW-11A WELL NOT SAMPLED
MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

RECOVERY WELL EXCEEDS SCREENING LEVELS!H

@A MONITORING WELL EXCEEDS SCREENING LEVELS

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)
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NAPHTHALENE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

17

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/8/2017 MXD: 249545_17_Naphth_Fall
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<0.00100 NAPHTHALENE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. NAPHTHALENE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.03 mg/L)

MW-11A WELL NOT SAMPLED

MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

@A MONITORING WELL EXCEEDS SCREENING LEVELS
PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)
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MTBE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

18

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/15/2017 MXD: 249545_18_MTBE_Spring
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*

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

3. MTBE = METHYL TERT-BUTYL ETHER
MTBE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.143 mg/L)
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MTBE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

19
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SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/16/2017 MXD: 249545_19_MTBE_Fall
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*

NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 

3. MTBE = METHYL TERT-BUTYL ETHER

MTBE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 0.143 mg/L)
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CHLORIDE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

20

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/15/2017 MXD: 249545_20_Chloride_Spring
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CHLORIDE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

21
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PH:512-329-6080

μ
0 1,500750

Feet
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FLUORIDE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

22

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/8/2017 MXD: 249545_22_Fluoride_Spring
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NOTE:
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FLUORIDE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

23

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/8/2017 MXD: 249545_23_Fluoride_Fall
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NOTE:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 
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SULFATE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

24

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/16/2017 MXD: 249545_24_Sulfate_Spring
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NOTES:
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SULFATE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

25

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/16/2017 MXD: 249545_25_Sulfate_Fall
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NOTES:
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TOTAL DISSOLVED SOLIDS CRITICAL 
GROUNDWATER SCREENING LEVEL 

EXCEEDANCE MAP
2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE
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505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080
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AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/16/2017 MXD: 249545_26_TDS_Spring
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TOTAL DISSOLVED SOLIDS  CRITICAL 
GROUNDWATER SCREENING LEVEL 

EXCEEDANCE MAP
2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
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ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO
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<0.20
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0.40 J
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MW-5A
1.72
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0.46 J

MW-7A
<0.20

MW-10
<0.20

MW-11A
0.72 J

MW-15
3.99

MW-18A
0.37 J

MW-22A
<0.20

MW-70
0.42 J
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1.88

MW-73
0.50 J

MW-75
<0.20

MW-76
<0.20

MW-77
0.41 J
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<0.20

MW-79
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0.52 J

MW-81
105.00
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0.26 J

MW-83
<0.20
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<0.20

MW-87
<0.20

MW-88
<0.20

MW-120
<0.20

MW-121
2.13

MW-122
0.50 J

MW-123
<0.20
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0.42 J

OCD-1R
0.93 J

OCD-2A
0.42 J

OCD-3
<0.20

OCD-4
0.45 J

OCD-5
0.22 J
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1.22

OCD-7AR
1.03
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<0.20
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4.61
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<0.20
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<0.20
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42.40
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2.43
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6.18
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6.42
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0.52 J

MW-111
0.064 J
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0.39 J
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0.54 J
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0.26 J
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0.74 J
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<0.20
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1.28
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<0.20
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3.82
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<0.20
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2.79
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34.70
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0.33 J
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0.046 J
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<0.20
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0.11
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0.53 J
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RW-10
1.21
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MW-119
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MW-18
42.60
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2.26
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0.27 J

NCL-44
<0.20

NCL-49
5.71

KWB-2R
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0.34 J
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0.43 J
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0.46 J
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0.41 J
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0.38 J
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0.38 J

MW-110
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0.42 J
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MW-49
0.058 J

TEL-1
0.038 J
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0.046 J
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0.042 J
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0.044 J

MW-8
0.50 J

MW-20
8.09

MW-21
15.00

MW-25
0.13

MW-26
0.30

MW-27
0.69

MW-46R
0.052 J

MW-68
0.51

MW-71
45.60

MW-89
3.64

NP-1
0.50 J

UG-1
17.00

UG-2
5.46

UG-3R
1.73

RA-4196
0.07 J

RA-313
0.68 J

RA-4798
1.28

RA-3156
<0.20

RW-7R
<0.20

UG-4
0.41

RW-6R
0.50 J

RW-4R
0.35 J

RW-1R
0.42 J

RW-2R
0.28 J
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NITRATE/NITRITE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP

2016 FIRST SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

28

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
0 1,500750

Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/9/2017 MXD: 249545_28_Nitrate_Spring
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LEGEND
NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 
MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

25.30 NITRATE/NITRITE CONCENTRATION

<0.20 NITRATE/NITRITE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

REFINERY BOUNDARY

KWB-4 WELL NOT SAMPLED
@A MONITORING WELL EXCEEDS SCREENING LEVELS

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)

NITRATE/NITRITE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 10 mg/L)
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0.047 J

OCD-1R
0.053 J
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0.058 J
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0.19

MW-45
0.38

MW-54A
0.13

MW-55
3.65

MW-56
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0.075 J

NCL-44
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NITRATE/NITRITE CRITICAL GROUNDWATER 
SCREENING LEVEL EXCEEDANCE MAP 

2016 SECOND SEMIANNUAL EVENT

2016 ANNUAL GROUNDWATER REPORT
HOLLYFRONTIER NAVAJO REFINING LLC

ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

FIGURE

29

505 E. HUNTLAND DR.
SUITE 250
AUSTIN, TX 78752
PH:512-329-6080

μ
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Feet

AERIAL IMAGERY SOURCE: GOOGLE AND THEIR DATA PARTNERS 2016 

SAVED: 2/9/2017 MXD: 249545_29_Nitrate_Fall
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LEGEND
NOTES:

1. ALL CONCENTRATIONS ARE IN MILLIGRAMS PER LITER (mg/L). 

2.  J = CONCENTRATION QUALIFIED AS AN ESTIMATED VALUE. 
MONITORING WELL@A

IRRIGATION WELL"/

RECOVERY WELL!H

14.70 NITRATE/NITRITE CONCENTRATION

<0.20 NITRATE/NITRITE NOT DETECTED ABOVE SAMPLE DETECTION LIMIT

REFINERY BOUNDARY

KWB-4 WELL NOT SAMPLED
@A MONITORING WELL EXCEEDS SCREENING LEVELS

PSH PHASE-SEPARATED HYDROCARBON PRESENT IN WELL (≥ 0.03 FEET THICK)

NITRATE/NITRITE CRITICAL GROUNDWATER SCREENING LEVEL
EXCEEDANCE AREA (CONCENTRATION > 10 mg/L)



U.S. Department of Commerce Record of Climatological Observations
These data are quality controlled and may not be

identical to the original observations.
Generated on 01/20/2017

National Centers for Environmental Information
National Oceanic & Atmospheric Administration 151 Patton Avenue
National Environmental Satellite, Data, and Information Service Asheville, North Carolina 28801

Elev: 3366 ft. Lat: 32.755° N Lon: 104.384° W
Station: ARTESIA 6 S, NM US GHCND:USC00290600 Observation Time Temperature: 0730 Observation Time Precipitation: 0730

P
r
e
l
i

m
i
n
a
r
y

Y
e
a
r

M
o
n
t
h

D
a
y

Temperature (F) Precipitation Evaporation Soil Temperature (F)
24 hrs. ending
at observation

time

at
O
b
s
e
r
v
a
t
i
o
n

24 Hour Amounts ending
at observation time

At Obs
Time

24 Hour
Wind

Moveme
nt

(mi)

Amount
of Evap.

(in)

4 in depth 8 in depth

Max. Min.

Rain,
melted
snow,
etc.
(in)

F
l
a
g

Snow, ice
pellets,

hail
(in)

F
l
a
g

Snow, ice
pellets,
hail, ice

on
ground

(in)

Ground
Cover
(see *)

Max. Min.
Ground
Cover
(see *)

Max. Min.

 2016 4 1 71 36 43 0.25  0.0  0.0  0.37 5 58 54    
 2016 4 2 72 28 30 0.24  0.0  0.0  0.04 5 56 50    
 2016 4 3 63 30 32 0.00  0.0  0.0  0.20 5 54 50    
 2016 4 4 79 32 42 0.00  0.0  0.0  0.20 5 54 52    
 2016 4 5 84 36 37 0.00  0.0  0.0  0.60 5 55 54    
 2016 4 6 89 37 43 0.00  0.0  0.0  0.40 5 55 54    
 2016 4 7 75 40 43 0.00  0.0  0.0  0.18 5 57 54    
 2016 4 8 82 41 54 0.00  0.0  0.0  0.34 5 56 55    
 2016 4 9 83 41 47 0.00  0.0  0.0  0.23 5 57 55    
 2016 4 10 84 45 55 0.00  0.0  0.0  0.39 5 59 57    
 2016 4 11 85 44 50 0.00  0.0  0.0  0.35 5 59 57    
 2016 4 12 73 41 43 0.00  0.0  0.0  0.33 5 59 57    
 2016 4 13 73 33 39 0.04  0.0  0.0  0.15 5 56 53    
 2016 4 14 76 33 46 0.00  0.0  0.0  0.29 5 58 55    
 2016 4 15 86 33 55 0.00  0.0  0.0  0.42 5 59 57    
 2016 4 16 88 55  0.00  0.0  0.0         
 2016 4 17 72 42 43 0.00  0.0  0.0         
 2016 4 18 70 43 47 0.00  0.0  0.0  0.32       
 2016 4 19 70 47 55 0.00  0.0  0.0  0.22 5 59 58    
 2016 4 20 78 40 48 0.00  0.0  0.0  0.33 5 59 58    
 2016 4 21 86 47 54 0.00  0.0  0.0  0.42 5 60 59    
 2016 4 22 81 46 47 0.00  0.0  0.0  0.15 5 62 60    
 2016 4 23 84 47 53 0.00  0.0  0.0  0.56 5 61 61    
 2016 4 24 89 49 54 0.00  0.0  0.0  0.35 5 62 61    
 2016 4 25 82 53 56 0.00  0.0  0.0  0.34 5 63 62    
 2016 4 26 89 56 63 0.00  0.0  0.0  0.64 5 67 63    
 2016 4 27 78 42 46 0.00  0.0  0.0  0.53 5 62 61    
 2016 4 28 82 41 45 0.00  0.0  0.0  0.48 5 62 61    
 2016 4 29 87 45 55 0.00  0.0  0.0  0.36 5 63 61    
 2016 4 30 79 41 43 0.00  0.0  0.0  0.52 5 62 61    

Summary  80 41  0.53  0.0   
The '*' flags in Preliminary indicate the data have not completed processing and qualitycontrol and may not be identical to the original observation
Empty, or blank, cells indicate that a data observation was not reported.
*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown
"s" This data value failed one of NCDC's quality control tests.
"T" values in the Precipitation category above indicate a TRACE value was recorded.
"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.
Data value inconsistency may be present due to rounding calculations during the conversion process from SI metric units to standard imperial units.
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May 5, 2016 
 
 
 
Ms. Julie Speer, P.G., EIT 
Associate Project Manager 
TRC 
505 East Huntland Drive, Suite 250 
Austin, Texas 78752 
 
 
 
Subject:   April 2016 (Annual Event) Groundwater Monitoring 

Sitewide Gauging, April 26, 2016 
Groundwater Sampling, April 26-29, 2016 
Navajo Refining Company, Artesia, New Mexico 

 
 
Dear Ms. Speer: 
 
This document summarizes groundwater monitoring field activities conducted by Hydrologic Monitoring, 
LLC (HMI) on behalf of TRC at the Navajo Refining Company, Artesia Refinery, Artesia, New Mexico. 
 
Contents 
 
Field Activities Narrative 
Table 1: (Gauging Data, Groundwater Field Parameters, Well Inspections, with Analytical Program) 
Groundwater Sampling Forms and Field Instrument Calibration Log 
  (to follow in multiple emails due to file size, in the order shown on Table 1) 
Chain-of-Custody Forms 
Groundwater Sampling SOP Memo 
 
 
Field Activities Narrative 

 
1. HMI conducted the April 2016 (Spring) Event (Annual event, including the A = Annual and the 

SA = Semiannual Event designations on the attached scoping table, at the Navajo Refinery, 
Artesia, New Mexico.  Sitewide gauging was conducted April 26, 2016.  Groundwater sampling 
(162 wells sampled) was conducted April 26-29, 2016. 
 

2. Groundwater sampling was conducted in accordance with the Site Sampling and Analysis Plan, 
EPA guidance, and the attached Memorandum – Low-Flow Groundwater Monitoring Standard 
Operating Procedures, Navajo Refining Co. - Artesia, New Mexico.   Per regulatory instruction, if 

 

Hydrologic Monitoring 
1654 W. Sam Houston Pkwy. N. 
Houston, Texas  77043 
 
Phone 713.464.5206 
Fax     713.464.5207 
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measured LNAPL thickness was less than 0.03-feet, in any well scheduled for groundwater 
sampling, the LNAPL was removed, and the well was sampled.  If LNAPL thickness equaled 
0.03-feet or greater, the well was not sampled.  Gauging data, groundwater field parameters, and 
well inspection information is summarized in Table 1.  Samples were shipped Fedex, to ESC Lab 
Sciences, Mt. Juliet, TN.  The groundwater sampling process is documented on the attached 
groundwater sampling forms. 

 
3. Field QA/QC Sampling (per Refinery Area):  

 
Evaporation Ponds 
Duplicates: 
  Dup-EP-01 at MW-7A 
  Dup-EP-02 at MW-22A 
  Dup-EP-03 at MW-3 
Equipment Blanks: 
  EB-EP-01 collected over decontaminated gauging probe following sampling at MW-74 
  EB-EP-02 collected over decontaminated gauging probe following sampling at MW-124 
  EB-EP-03 collected over decontaminated gauging probe following sampling at MW-5A 
  EB-EP-04 collected over decontaminated gauging probe following sampling at MW-79 
Trip Blank-EP-01 
Trip Blank-EP-02 
Trip Blank-EP-03 
 
NCL 
Duplicate: 
  Dup-NCL-01 at NCL-49 
Equipment Blank: 
  EB-NCL-01 collected over decontaminated gauging probe following sampling at NCL-32 
Trip Blank-NCL-01 
 
TEL 
Duplicate: 
  Dup-TEL-01 at TEL-4 
Equipment Blank: 
  EB-TEL-01 collected over decontaminated gauging probe following sampling at TEL-3 
Trip Blank-TEL-01 
 
TMD 
Trip Blank-TMD-01 
Limited TMD scope generated no additional field QA/QC samples 
 
REST (“rest” of the site) 
Duplicates: 
  Dup-REST-01 at MW-113 
  Dup-REST-02 at MW-104 
  Dup-REST-03 at MW-134 
  Dup-REST-04 at MW-60 
  Dup-REST-05 at KWB-12B 
 
Equipment Blanks: 
  EB-REST-01 collected over decontaminated gauging probe following sampling at MW-113 
  EB-REST-02 collected over decontaminated gauging probe following sampling at MW-104 
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  EB-REST-03 collected over decontaminated gauging probe following sampling at MW-134 
  EB-REST-04 collected over decontaminated gauging probe following sampling at MW-60 
  EB-REST-05 collected over decontaminated gauging probe following sampling at KWB-12B 
Trip Blank-REST-01 
Trip Blank-REST-02 
Trip Blank-REST-03 
Trip Blank-REST-04 
 

4. Site Notes:  
HMI 8-person team completed annual training at the safety training trailers on 4-26-16. 
HMI’s DISA backgound check/drug/alcohol requirements were approved by onsite safety-trailer 
personnel on 10-19-15, as reported through HASC. 
Per Navajo, purgewater is disposed in the pad sump, just inside, and to the left of the Main Gate 
entrance.  Alternately, North Bundle Pad sump, as before (fenced area of drums, etc.), notifying 
FCC control room for entrance. 
Sitewide well and gate lock combinations are “2013”, and less often “2002”. 
With suggested telephone notification, Fedex pickup from locked shed (35-25-39 combination) is 
approx. 16:00 daily, across from Artesia Wool Co. 
North side of Hwy 82, east of site, gate with cable and combination lock (8810). 
POTW bldg, check-in as needed, to borrow a key or get gate unlocked. 
Navajo’s Mr. Robert Combs or Richard Orosco for daily permit(s). 
Navajo-well locks continued to be deployed as possible, by HMI in 1H16. 
Well surface completion inspections are documented on respective well gauging and sampling 
forms, and is summarized in Table 1.  Well inspection items of potential concern (i.e., “Issues”) 
are highlighted in yellow-color in Table 1.  HMI provided sitewide well inspection photographs 
on a portable memory stick to TRC on April 7, 2016 (and to Robert Combs, Navajo on April 26, 
2016), to serve as a reference of well surface completion-conditions of the monitoring/recovery 
well network, and to assist with the understanding of potential inspection issues, and continues to 
update Robert’s Excel file of well photos as well surface completions are upgraded. 
 

HMI appreciates the opportunity to assist TRC with this project.  If you have any questions or would like 
additional information please feel free to call us at 713.464.5206. 
 
 
Sincerely, 
  
HYDROLOGIC MONITORING 
  

 
 
Scott C. Ude, P.G. 
 
 
Attachments 
 

 

 
 

The seal appearing on this 
document was authorized by 
Scott C. Ude, P.G. 353 on May 
5, 2016. 

 

 

 
cc: Bryan Gilbert, P.G., TRC-Austin 



Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H16
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-6A Monitoring MDB 1 EP 26-Apr 11:40 NA 11.88 0.00 19.01 27-Apr 8:10 6.65 18.4 5,810 0.7 20.7 1.6 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-6B Monitoring MDB EP 26-Apr 11:45 NA 11.79 0.00 52.23 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

MW-85 Monitoring MDB EP 26-Apr 17:30 9.44 9.98 0.54 20.34 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-86 Monitoring MDB EP 26-Apr 17:50 9.30 9.34 0.04 19.21 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d SA d SA d SA d SA d SA d

MW-120 Monitoring MDB 2 EP 26-Apr 11:50 NA 11.67 0.00 28.00 27-Apr 14:20 7.43 19.3 16,160 0.6 -48.4 64.5 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-121 Monitoring MDB 3 EP 26-Apr 11:55 NA 12.43 0.00 27.32 27-Apr 13:25 7.46 19.8 8,140 0.5 23.9 12.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-84 Monitoring MDB 4 EP 26-Apr 12:00 NA 8.81 0.00 20.56 27-Apr 16:55 7.19 20.5 11,400 0.6 61.5 7.6 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-122 Monitoring MDB 5 EP 26-Apr 12:05 NA 10.13 0.00 23.31 27-Apr 12:35 7.34 19.1 9,730 0.5 33.1 4.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-81 Monitoring MDB 6 EP 26-Apr 13:25 NA 10.46 0.00 18.63 27-Apr 15:10 7.42 19.5 8,950 2.6 71.4 5.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-80 Monitoring MDB 7 EP 26-Apr 13:35 NA 8.65 0.00 19.69 27-Apr 16:00 7.43 17.9 9,260 1.5 88.8 12.1 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-79 Monitoring MDB 8 EP 26-Apr 13:45 NA 9.68 0.00 19.25 26-Apr 16:45 7.54 17.8 6,640 0.6 86.7 9.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-82 Monitoring MDB 9 EP 26-Apr 13:55 NA 9.10 0.00 20.00 27-Apr 17:50 7.41 20.1 8,650 0.6 -90.4 4.4 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-74 Monitoring MDB 10 EP 26-Apr 14:10 NA 8.64 0.00 20.19 26-Apr 15:45 7.19 19.0 6,350 0.6 52.2 4.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-73 Monitoring MDB 11 EP 26-Apr 14:25 NA 9.20 0.00 19.60 26-Apr 14:50 6.94 16.9 6,280 1.2 -45.4 56.4 Sl Cloudy Yes Yes Yes Yes SA A A A A A - - A A A

MW-2A Monitoring MDB 12 EP 26-Apr 12:10 NA 10.62 0.00 17.31 27-Apr 11:35 6.94 18.6 37,200 0.6 -18.6 2.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-2B Monitoring MDB EP 26-Apr 12:15 NA 10.35 0.00 52.00 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-72 Monitoring MDB 13 EP 26-Apr 12:20 NA 7.09 0.00 13.92 27-Apr 10:45 7.18 17.6 13,620 0.5 -17.2 18.7 Clear Yes Yes Yes Yes SA A A A A A - - A A A

OCD-6 Monitoring MDB 14 EP 26-Apr 12:35 NA 10.78 0.00 26.91 27-Apr 9:55 7.18 18.8 13,800 0.6 -13.4 4.5 Clear Yes Closure Pad Issue Yes SA SA SA SA SA SA - - SA SA SA

OCD-7AR Monitoring MDB 15 EP 26-Apr 12:40 NA 9.67 0.00 21.29 27-Apr 9:00 7.03 19.9 13,080 0.6 32.2 17.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

OCD-7B Monitoring MDB EP 26-Apr 12:45 NA 9.44 0.00 56.81 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

OCD-7C Monitoring MDB EP 26-Apr 12:50 NA 8.75 0.00 71.95 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-76 Monitoring SCD 16 EP 26-Apr 11:55 NA 10.39 0.00 20.33 27-Apr 16:40 7.01 21.2 6,630 1.3 -82.9 4.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-77 Monitoring SCD 17 EP 26-Apr 12:05 NA 8.62 0.00 20.52 27-Apr 14:30 6.92 20.6 8,040 3.0 -83.9 5.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-78 Monitoring SCD 18 EP 26-Apr 12:10 NA 8.68 0.00 19.57 27-Apr 17:30 7.06 19.6 4,600 1.3 -69.2 19.1 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-75 Monitoring SCD 19 EP 26-Apr 12:15 NA 8.81 0.00 23.68 27-Apr 17:10 7.19 18.8 8,090 0.8 -87.1 2.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-83 Monitoring SCD 20 EP 26-Apr 12:20 NA 8.67 0.00 19.91 27-Apr 13:10 7.10 20.3 5,370 1.0 -92.7 8.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-3 Monitoring SCD 21 EP 26-Apr 12:25 NA 8.73 0.00 20.18 27-Apr 15:25 7.44 20.4 7,160 1.2 31.5 9.6 Clear Yes Yes Issue Yes SA SA SA SA SA SA - - SA SA SA

MW-88 Monitoring SCD 22 EP 26-Apr 12:45 NA 8.06 0.00 20.28 27-Apr 8:10 7.01 16.8 7,300 1.1 70.5 5.9 Clear Yes Yes Hole in pad Yes SA SA SA SA SA SA - - A A A

MW-22A Monitoring SCD 23 EP 26-Apr 12:55 NA 7.38 0.00 22.65 27-Apr 9:00 7.13 18.1 8,050 1.4 -57.1 25.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-22B Monitoring SCD EP 26-Apr 13:00 NA 7.26 0.00 54.66 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H16
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-10 Monitoring SCD 24 EP 26-Apr 13:15 NA 4.81 0.00 18.45 27-Apr 10:20 7.03 20.0 6,550 0.8 10.4 6.4 Clear Yes Yes Cracked pad Yes SA SA SA SA SA SA - - SA SA SA

MW-123 Monitoring SCD 25 EP 26-Apr 13:30 NA 5.16 0.00 25.71 27-Apr 11:15 7.08 20.4 7,390 0.8 30.9 8.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-4A Monitoring SCD 26 EP 26-Apr 13:40 NA 11.29 0.00 >12.06 27-Apr 12:15 7.45 19.7 6,390 1.4 -179.1 8.4 Clear Yes Issue Issue Yes SA SA SA SA SA SA - - SA SA SA

MW-4B Monitoring SCD EP 26-Apr 13:40 NA 10.54 0.00 72.37 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

MW-5A Monitoring SCD 27 EP 26-Apr 13:50 NA 7.96 0.00 20.05 26-Apr 17:50 7.26 19.3 14,540 1.6 -101.3 9.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-5B Monitoring SCD EP 26-Apr 13:30 NA 8.06 0.00 53.41 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

MW-5C Monitoring SCD EP 26-Apr 13:35 NA 8.25 0.00 71.60 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

MW-7A Monitoring SCD 28 EP 26-Apr 13:55 NA 7.34 0.00 17.25 26-Apr 7.41 18.9 9,810 1.1 -54.9 81.1 Clear Yes Yes Issue Yes SA SA SA SA SA SA - - SA SA SA

MW-7B Monitoring SCD EP 26-Apr 14:05 NA 8.59 0.00 52.55 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

OCD-8A Monitoring SCD 29 EP 26-Apr 15:10 NA 8.37 0.00 20.74 26-Apr 15:35 7.02 19.5 13,930 1.4 -85.2 6.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

OCD-8B Monitoring SCD EP 26-Apr 14:20 NA 8.53 0.00 56.63 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

KWB-P4 Monitoring BRH REST 26-Apr 14:50 NA 3.98 0.00 30.26 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes B B B - B - - - - - -

MW-25 Monitoring BRH 30 TMD 26-Apr 11:55 NA 10.60 0.00 28.18 27-Apr 14:30 7.07 20.8 16,890 0.7 18.3 2.1 Clear Yes Yes Subsidence Yes SA A A - A A - - A A A

NP-8 Monitoring BRH TMD 26-Apr 11:59 NA 12.37 0.00 15.20 Not in sampling program Issue Issue Yes Yes SA Not in samp prgm; gauged to top of protective steel casing

MW-1R Monitoring BRH 31 EP 26-Apr 12:05 NA 10.68 0.00 20.63 27-Apr 15:20 7.16 18.5 13,790 0.6 -122.7 51.0 Clear Yes Issue Yes Yes SA A A - A A - - A A A

MW-15 Monitoring BRH 32 EP 26-Apr 12:18 NA 11.57 0.00 21.70 27-Apr 13:00 7.20 19.5 6,130 0.6 62.7 1.8 Clear Yes Yes Yes Yes SA A A A A A - - A A A

OCD-1R Monitoring BRH 33 EP 26-Apr 12:30 NA 12.27 0.00 23.90 27-Apr 8:00 7.21 17.0 13,030 0.9 33.4 1.9 Clear Yes Issue Issue Yes SA SA SA SA SA SA - - SA SA SA

OCD-2A Monitoring BRH 34 EP 26-Apr 12:40 NA 12.28 0.00 27.58 27-Apr 8:50 7.23 17.4 10,570 0.6 -90.6 7.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

OCD-2B Monitoring BRH EP 26-Apr 12:43 NA 11.11 0.00 50.39 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

OCD-3 Monitoring BRH 35 EP 26-Apr 12:50 NA 12.78 0.00 25.48 27-Apr 9:40 7.15 18.7 8,210 1.1 50.8 6.9 Clear Yes Yes Pad destryd Yes SA SA SA SA SA SA - - A A A

OCD-4 Monitoring BRH 36 EP 26-Apr 12:55 NA 12.03 0.00 25.44 27-Apr 10:30 7.05 18.4 19,560 0.4 29.6 13.2 Clear Yes Yes Subsidence Yes SA SA SA SA SA SA - - A A A

MW-11A Monitoring BRH 37 EP 26-Apr 13:05 NA 9.49 0.00 22.00 27-Apr 12:00 6.96 19.2 31,200 0.4 38.2 3.2 Clear Yes Yes Yes Yes SA A A A A A - - SA SA SA

MW-11B Monitoring BRH EP 26-Apr 13:08 NA 9.45 0.00 47.30 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

OCD-5 Monitoring BRH 38 EP 26-Apr 13:00 NA 10.19 0.00 25.42 27-Apr 11:15 7.26 18.9 16,580 0.6 -20.7 47.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-87 Monitoring BRH 39 EP 26-Apr 15:02 NA 8.27 0.00 20.39 27-Apr 16:15 7.35 19.1 17,830 0.8 -152.1 2.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

MW-18A Monitoring BRH 40 EP 26-Apr 15:15 NA 10.03 0.00 22.59 26-Apr 15:40 7.25 19.5 26,700 0.8 -10.4 1.2 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

MW-18B Monitoring BRH EP 26-Apr 15:08 NA 10.01 0.00 50.60 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

MW-18T Monitoring BRH EP 26-Apr 15:10 NA 9.80 0.00 50.40 Not in sampling program Issue Issue Issue Yes SA Not in samp prgm; gauged to highest pt of shattered PVC

MW-70 Monitoring BRH 41 EP 26-Apr 16:15 NA 7.71 0.00 22.05 26-Apr 16:40 7.15 19.4 7,870 0.5 -116.3 21.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - A A A

MW-124 Monitoring BRH 42 EP 26-Apr 17:00 NA 8.25 0.00 22.02 26-Apr 17:25 7.06 18.2 13,020 0.5 -71.4 14.3 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H16
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-13 Monitoring BRH EP 26-Apr 14:18 NA 12.11 0.00 21.10 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-69 Monitoring BRH EP 26-Apr 14:10 NA 11.39 0.00 22.51 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-12 Monitoring BRH EP 26-Apr 14:05 NA 10.66 0.00 17.93 Not in sampling program Yes Yes Yes Yes SA No sampling due to location N. of river

MW-24 Monitoring BRH EP 26-Apr 13:40 NA 12.28 0.00 23.51 Not in sampling program Yes Yes Issue Yes SA No sampling due to location E. of river

MW-14 Monitoring BRH EP 26-Apr 13:48 NA 11.71 0.00 >11.93 Not in sampling program Yes Issue Yes Yes SA No sampling due to location N. of river

RW-12 Recovery d BTB Field E of Refinery Not in gauging program Not in sampling program - - - - - - - - - - -

RW-12R Recovery d BTB 43 REST 26-Apr 15:46 NA 23.38 0.00 NM 28-Apr 17:50 9.70 21.4 3,598 0.3 -291.3 9.8 Clear Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-113 Monitoring BTB 44 REST 26-Apr 16:00 NA 23.20 0.00 37.80 28-Apr 16:40 6.44 22.0 3,049 0.7 7.3 8.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-8 Monitoring BTB REST 26-Apr 16:04 21.36 22.47 1.11 35.80 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d - SA d SA d SA d SA d SA d SA d SA d

RW-22 Recovery d BTB REST 26-Apr 16:12 21.60 21.63 0.03 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

RW-20A Recovery d BTB REST 26-Apr 14:53 19.68 20.08 0.40 NM No sampling (LNAPL 0.03' or greater) NA Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

RW-20B Recovery d BTB REST 26-Apr 14:56 19.69 20.04 0.35 NM No sampling (LNAPL 0.03' or greater) NA Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

RW-13 Recovery d BTB Field E of Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-13R Recovery d BTB 45 REST 26-Apr 15:04 NA 21.62 0.00 NM 27-Apr 9:50 7.73 22.5 2,511 2.8 -128.8 3.7 Clear Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

RW-14 Recovery d BTB Field E of Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-14R Recovery d BTB REST 26-Apr 15:14 17.98 18.12 0.14 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-133 Monitoring BTB REST 26-Apr 15:20 16.75 17.06 0.31 37.66 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-134 Monitoring BTB 46 REST 26-Apr 15:28 NA 14.32 0.00 32.93 27-Apr 18:20 6.39 18.6 5,648 1.0 80.7 11.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RA-4798 Irrigation BTB 47 REST 27-Apr 8:50 Not in gauging program 27-Apr 8:50 7.04 18.9 3,042 1.6 -9.2 1.2 Clear NA NA Yes Yes NA SA - - SA - - - SA SA SA

RA-4196 Irrigation BTB 48 REST 27-Apr 8:35 Not in gauging program 27-Apr 8:35 6.94 22.9 2,573 1.8 -88.7 1.7 Clear NA NA Yes Yes NA SA - - SA - - - SA SA SA

RA-1227 Irrigation BTB REST NA NA Removed from program by Navajo, 4-14-15 Removed from program by Navajo, 4-14-15 NA Ah - - Ah - - - Ah Ah Ah

RA-3156 Irrigation BTB 49 REST 28-Apr 12:00 Not in gauging program 28-Apr 12:00 7.02 20.2 4,691 2.9 -63.2 10.3 Clear NA NA NA Yes NA A - - A - - - A A A

RA-313 Irrigation BTB 50 REST 27-Apr 14:00 Not in gauging program 27-Apr 14:00 6.71 22.6 1,249 2.1 29.7 1.0 Clear NA NA NA Yes NA A - - A - - - A A A

KWB-7 Monitoring BTB 51 REST 26-Apr 13:45 20.84 20.85 0.01 34.83 27-Apr 14:50 6.80 20.0 3,540 0.5 -78.2 6.4 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

MW-135 Monitoring BTB 52 REST 26-Apr 13:51 NA 27.34 0.00 65.55 29-Apr 11:25 6.52 18.3 6,783 2.1 139.1 29.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-20 Monitoring BTB 53 TMD 26-Apr 13:17 NA 10.73 0.00 26.66 28-Apr 11:35 6.83 21.4 5,657 1.6 103.6 1.0 Clear Yes Yes Yes Yes SA A A - A A - - A A A

NP-3 Monitoring BTB TMD 26-Apr 13:20 NA 12.28 0.00 21.59 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-4 Monitoring BTB TMD 26-Apr 13:25 NA 18.34 0.00 36.98 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-2 Monitoring BTB TMD 26-Apr 13:30 NA 13.34 0.00 21.49 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

NP-1 Monitoring BTB 54 TMD 26-Apr 13:34 NA 11.53 0.00 21.88 28-Apr 10:45 6.73 18.5 5,428 1.3 117.4 1.3 Clear Yes Yes Yes Yes SA SA - - SA - - - A A A
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NP-6 Monitoring BTB TMD 26-Apr 13:40 NA 8.72 0.00 19.98 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B - - B - - - - - -

MW-8 Monitoring BTB 55 TMD 26-Apr 12:56 NA 8.43 0.00 20.12 28-Apr 13:05 6.94 20.3 3,989 0.7 72.3 4.4 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-21 Monitoring BTB 56 TMD 26-Apr 13:00 NA 9.93 0.00 25.12 28-Apr 15:45 6.76 20.5 6,211 1.5 91.7 1.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-9 Monitoring BTB TMD 26-Apr 13:04 NA 9.12 0.00 20.19 Not in sampling program Yes Yes Cracked pad Yes SA Not in sampling program

MW-71 Monitoring BTB 57 TMD 26-Apr 13:09 NA 10.77 0.00 21.87 28-Apr 9:00 6.51 18.6 6,938 2.3 119.1 3.9 Clear Yes Yes Yes Yes SA A A - A A A A A A A

MW-68 Monitoring BTB 58 TMD 26-Apr 13:18 NA 16.14 0.00 26.52 28-Apr 9:50 6.63 20.8 4,084 0.9 99.3 6.5 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-27 Monitoring BTB 59 TMD 26-Apr 13:56 NA 16.23 0.00 30.28 27-Apr 17:30 6.63 20.0 3,676 0.7 63.7 6.9 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-89 Monitoring BTB 60 TMD 26-Apr 14:00 NA 10.40 0.00 20.28 27-Apr 16:40 6.59 18.4 4,419 1.0 37.3 3.6 Clear Yes Yes Yes Yes SA A A - A A - - A A A

MW-16 Monitoring BTB TMD 26-Apr 14:04 NA 8.24 0.00 21.23 Removed from sampling program by Navajo, 4-14-15 Yes Yes Yes Yes SA A A - A A - - A A A

MW-26 Monitoring BTB 61 TMD 26-Apr 14:08 NA 9.35 0.00 27.58 27-Apr 15:50 6.94 18.6 9,084 0.5 69.5 4.2 Clear Yes Yes Yes Yes SA A A - A A - - A A A

KWB-11A Monitoring BTB 62 REST 26-Apr 14:15 NA 21.17 0.00 42.27 27-Apr 10:55 6.21 20.0 7,696 0.6 56.2 1.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-11B Monitoring BTB 63 REST 26-Apr 14:18 NA 21.81 0.00 72.49 27-Apr 11:40 6.13 20.2 2,985 1.1 52.6 1.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-3AR Monitoring BTB REST NM NM NM NM Removed from program by Navajo (farmer Jack Joy, 575-365-6042) SA SA SA - SA SA SA SA SA SA SA

MW-117 Monitoring GDS 64 REST 26-Apr 15:44 NA 9.25 0.00 27.22 26-Apr 18:15 6.80 16.4 3,440 1.6 181.6 120.0 Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-118 Monitoring GDS 65 REST 26-Apr 15:48 NA 10.40 0.00 28.29 26-Apr 17:20 6.76 17.4 3,940 3.8 184.1 38.9 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

NP-9 Monitoring GDS TMD 26-Apr 15:52 NA 8.71 0.00 25.89 Not in sampling program Yes Issue Issue Yes SA Not in sampling program

MW-119 Monitoring GDS 66 REST 26-Apr 16:05 NA 9.91 0.00 28.11 26-Apr 16:30 7.05 15.1 3,490 1.4 180.3 5.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

NP-5 Monitoring GDS REST 26-Apr 15:18 NA 12.00 0.00 25.06 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B - B B - - B B B

MW-136 Monitoring GDS 67 REST 26-Apr 15:29 NA 10.90 0.00 27.92 28-Apr 15:20 6.79 20.8 4,270 1.2 40.1 75.0 Cloudy Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-126A Monitoring GDS 68 REST 26-Apr 12:36 NA 13.71 0.00 37.51 27-Apr 18:15 6.88 18.4 3,040 0.9 -136.3 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-126B Monitoring GDS 69 REST 26-Apr 12:39 NA 13.66 0.00 51.45 28-Apr 10:20 6.66 19.2 4,140 0.7 8.9 19.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-127 Monitoring GDS 70 REST 26-Apr 12:30 NA 17.84 0.00 53.25 27-Apr 17:20 6.68 21.7 2,660 0.5 -263.6 5.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-129 Monitoring GDS 71 REST 26-Apr 12:51 20.75 20.76 0.01 53.08 27-Apr 16:25 6.65 23.3 2,220 1.0 -108.9 7.0 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-#18A e Recovery d GDS 72 REST 26-Apr 11:57 NA 11.36 0.00 17.78 28-Apr 13:15 7.00 19.4 4,640 1.2 37.9 2.8 Clear Yes Yes Yes Yes SA A - - A A - - A A A

KWB-1A Monitoring GDS 73 REST 26-Apr 12:05 NA 12.95 0.00 33.49 28-Apr 12:20 6.71 20.3 5,190 0.5 22.5 6.2 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

KWB-1B Monitoring GDS REST 26-Apr 12:08 NA 14.61 0.00 33.92 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

KWB-1C Monitoring GDS REST 26-Apr 12:11 NA 15.21 0.00 52.71 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B - B B - - B B B

KWB-10R Monitoring GDS 74 REST 26-Apr 12:17 NA 15.54 0.00 29.46 28-Apr 11:25 6.60 21.1 1,841 0.6 -129.9 7.7 Clear Yes Yes Yes Yes Y SA SA d SA d - SA d SA d - - SA d SA d SA d

MW-131 Monitoring GDS 75 REST 26-Apr 12:45 NA 22.19 0.00 53.41 27-Apr 15:35 6.60 22.3 2,120 1.0 -123.2 6.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-5 Monitoring GDS 76 REST 26-Apr 13:00 NA 22.44 0.00 37.68 27-Apr 12:20 6.58 24.2 2,850 1.2 -100.2 6.9 Clear Yes Yes Yes Yes Y SA SA d SA d - SA d SA d - - SA d SA d SA d
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MW-111 Monitoring GDS 77 REST 26-Apr 13:08 NA 23.60 0.00 40.81 27-Apr 11:20 6.53 23.9 2,850 1.3 10.1 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-6 Monitoring GDS 78 REST 26-Apr 13:26 NA 21.73 0.00 36.44 28-Apr 9:25 6.73 22.9 2,430 0.7 -260.9 7.1 Clear Yes Yes Yes Yes Y SA SA d SA d - SA d SA d - - SA d SA d SA d

MW-112 Monitoring GDS REST 26-Apr 13:17 20.62 20.65 0.03 37.54 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-132 Monitoring GDS REST 26-Apr 13:54 19.25 19.62 0.37 42.66 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-57 Monitoring GDS 79 REST 26-Apr 14:02 NA 18.82 0.00 34.32 27-Apr 10:25 6.69 20.2 5,060 0.4 161.6 44.0 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-#11-0e Recovery d GDS REST 26-Apr 14:10 NA 22.16 0.00 22.20 No sample due to insufficient water column Yes Yes Yes Yes SA A A - A A - - A A A

KWB-9 Monitoring GDS REST Historically obstructed @ 15.11' Removed from program by Navajo, 4-26-16 (farmer Jack Joy, 575-365-6042) SAh Ah Ah - Ah Ah Ah Ah Ah Ah Ah

KWB-12A Monitoring GDS 80 REST 26-Apr 14:23 NA 20.94 0.00 25.03 27-Apr 8:30 6.70 18.2 3,970 3.9 180.4 2.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-12B Monitoring GDS 81 REST 26-Apr 14:28 NA 20.80 0.00 39.39 27-Apr 9:15 6.76 19.7 3,770 3.6 155.7 2.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

KWB-2R Monitoring GDS 82 REST 26-Apr 14:58 NA 21.35 0.00 39.41 28-Apr 17:25 6.78 23.4 3,290 1.2 -193.4 5.4 Clear Yes Yes Yes Yes Y SAh SA d, hSA d, h - SA d, h SA d, h - - SA d, hSA d, hSA d, h

MW-58 Monitoring GDS 83 REST 26-Apr 15:05 NA 20.35 0.00 33.06 28-Apr 18:20 6.70 21.2 2,250 0.5 -261.1 5.7 Clear Yes Yes Yes Yes Y SA SA d SA d - SA d SA d SA d SA d SA d SA d SA d

KWB-13 Monitoring GDS 84 REST 26-Apr 14:41 NA 25.00 0.00 33.10 28-Apr 16:20 6.83 18.5 3,880 3.3 75.1 >200 Cloudy Yes Yes Yes Yes SA A A - A A A A A A A

MW-103 Monitoring SCU 85 REST 26-Apr 12:12 NA 16.75 0.00 25.22 28-Apr 9:45 6.91 28.8 33,200 1.3 -302.9 3.4 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-104 Monitoring SCU 86 REST 26-Apr 12:27 NA 15.90 0.00 21.97 28-Apr 10:50 7.08 22.2 1,401 1.2 -345.5 5.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-64 Monitoring SCU 87 REST 26-Apr 12:33 NA 18.13 0.00 34.08 28-Apr 12:00 6.94 30.4 2,680 1.5 -313.2 5.2 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-65 Monitoring SCU 88 REST 26-Apr 11:40 NA 14.14 0.00 28.78 28-Apr 15:15 6.85 26.7 2,380 1.9 -196.3 9.9 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-5 Recovery d SCU S Refinery Not in gauging program Not in sampling program Y - - - - - - - - - - -

RW-5R Recovery d SCU 89 REST 26-Apr 13:05 14.87 14.89 0.02 35.30 28-Apr 16:00 8.48 35.7 1,128 1.7 -304.8 4.6 Clear Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-102 Monitoring SCU 90 REST 26-Apr 13:20 NA 13.65 0.00 26.45 28-Apr 16:45 6.83 24.9 2,310 1.5 -319.4 8.6 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-4 Recovery d SCU 91 REST 26-Apr 13:27 NA 12.09 0.00 36.62 28-Apr 18:30 7.08 25.6 2,770 1.5 -280.2 9.0 Clear Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

RW-6 Recovery d SCU 92 REST 26-Apr 13:23 13.82 13.83 0.01 34.90 28-Apr 17:40 6.72 25.5 2,480 2.0 -187.0 4.2 Clear Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-99 Monitoring SCU 93 REST 26-Apr 14:05 NA 15.98 0.00 27.80 29-Apr 8:45 6.84 20.4 2,280 0.6 -318.2 19.3 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-66 Monitoring SCU 94 REST 26-Apr 14:15 NA 14.89 0.00 29.80 29-Apr 9:40 6.90 19.9 1,620 0.4 -228.9 13.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-28 Monitoring SCU 95 REST 26-Apr 14:24 NA 20.24 0.00 34.55 29-Apr 10:25 6.87 21.2 2,960 0.4 -371.4 1.2 Clear Yes Issue Issue Yes SA SA SA SA SA SA SA SA SA SA SA

MW-59 Monitoring SCU 96 REST 26-Apr 14:35 NA 6.84 0.00 32.72 29-Apr 10:15 6.93 21.3 3,090 1.6 -243.7 5.9 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-60 Monitoring SCU 97 REST 26-Apr 14:47 NA 8.17 0.00 37.78 29-Apr 8:25 6.93 19.3 3,560 1.1 -273.1 5.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-107 Monitoring SCU 98 REST 26-Apr 15:05 NA 10.13 0.00 19.05 29-Apr 11:05 7.08 20.5 1,958 1.2 -216.3 4.5 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-128 Monitoring SCU 99 REST 26-Apr 15:16 NA 12.92 0.00 35.35 29-Apr 11:25 6.80 21.0 2,340 0.5 -206.9 9.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-125 Monitoring SCU 100 REST 26-Apr 15:25 NA 8.95 0.00 28.31 29-Apr 8:55 6.50 19.1 4,400 1.3 115.7 2.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-116 Monitoring SCU 101 REST 26-Apr 15:45 NA 8.95 0.00 27.63 29-Apr 9:45 6.75 18.4 4,650 1.0 145.8 64.9 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA
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MW-46R Monitoring SCU 102 TMD 26-Apr 15:55 NA 5.28 0.00 19.36 29-Apr 10:35 6.71 20.7 3,960 1.4 107.8 18.3 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-115 Monitoring SCU 103 REST 26-Apr 16:04 NA 5.12 0.00 27.50 29-Apr 8:50 6.69 17.3 5,332 0.6 -141.3 1.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-114 Monitoring SCU 104 REST 26-Apr 16:17 NA 4.92 0.00 38.24 29-Apr 9:45 6.16 18.7 3,917 0.7 33.5 7.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-#15C e Recovery d SCU REST 26-Apr 17:00 14.59 14.63 0.04 22.30 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-48 Monitoring SCU 105 REST 26-Apr 17:05 NA 16.95 0.00 32.00 27-Apr 15:25 6.75 26.8 4,430 1.6 -339.9 16.8 Clear Yes Yes Issue Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-130 Monitoring SCU 106 REST 26-Apr 17:20 NA 19.04 0.00 45.00 27-Apr 17:30 6.92 24.9 3,100 1.7 -13.0 30.5 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

KWB-4 Monitoring SCU REST 26-Apr 17:28 22.89 23.03 0.14 41.75 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d - SA d SA d - - SA d SA d SA d

RW-19 Recovery d SCU REST 26-Apr 17:45 23.18 23.58 0.40 NM No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-52 Monitoring SCU 107 REST 26-Apr 17:55 NA 17.45 0.00 34.67 29-Apr 10:50 7.03 20.1 2,650 0.5 -230.6 2.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-109 Monitoring SCU 108 REST 26-Apr 18:05 NA 16.01 0.00 29.48 29-Apr 10:05 6.90 21.7 3,450 0.7 -321.1 3.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-110 Monitoring SCU 109 REST 26-Apr 18:10 NA 13.68 0.00 29.75 29-Apr 9:20 7.03 21.8 1,992 0.5 -201.7 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

UG-2 Monitoring SCU 110 REST 26-Apr 18:25 NA 17.35 0.00 29.28 27-Apr 8:35 6.97 23.1 2,510 3.9 152.1 3.6 Clear Yes Yes Yes Yes A A A A A A A A A A A

UG-3R Monitoring SCU 111 REST 26-Apr 18:35 NA 24.51 0.00 38.58 27-Apr 11:35 7.08 23.0 2,410 5.8 150.4 96.2 Sl Cloudy Yes Yes Yes Yes A A A A A A A A A A A

UG-1 Monitoring SCU 112 REST 26-Apr 18:50 NA 12.87 0.00 24.08 27-Apr 9:25 7.11 23.2 3,270 4.7 157.4 2.8 Clear Yes Yes Yes Yes A A A A A A A A A A A

UG-4 Monitoring SCU 113 REST 26-Apr 19:10 NA 18.65 0.00 39.24 27-Apr 10:20 6.88 24.1 3,890 3.9 152.0 8.4 Clear Yes Yes Yes Yes A A A A A A A A A A A

MW-101 Monitoring TAB 114 REST 26-Apr 12:40 NA 12.23 0.00 26.85 28-Apr 8:25 6.69 20.7 1,935 1.7 -87.6 8.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-105 Monitoring TAB 115 REST 26-Apr 12:50 NA 8.11 0.00 17.20 28-Apr 17:25 6.83 22.1 1,627 1.0 -376.1 9.1 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-2 Recovery d TAB 116 REST 26-Apr 15:00 NA 10.76 0.00 36.13 28-Apr 17:40 6.78 22.5 5,210 0.7 -394.2 19.3 Clear Yes Yes Yes Yes Y SA A d A d A d A d A d - - A d A d A d

MW-61 Monitoring TAB 117 REST 26-Apr 13:10 NA 9.21 0.00 29.30 28-Apr 18:30 6.79 24.4 2,770 0.8 -363.1 5.8 Clear Yes Yes Cracked pad Yes SA SA SA SA SA SA - - SA SA SA

MW-62 Monitoring TAB 118 REST 26-Apr 13:20 NA 10.85 0.00 29.50 28-Apr 16:50 6.52 23.8 4,640 0.7 -386.9 1.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-93 Monitoring TAB 119 REST 26-Apr 13:30 NA 6.50 0.00 20.23 28-Apr 8:25 6.59 20.3 3,640 0.9 -310.7 10.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-43 Monitoring TAB 120 REST 26-Apr 14:00 NA 7.54 0.00 19.67 28-Apr 15:55 6.76 23.4 6,590 0.6 -412.0 3.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-137 Monitoring TAB 121 REST 26-Apr 13:40 NA 5.59 0.00 29.60 28-Apr 11:00 6.84 24.5 7,780 2.3 -407.4 22.4 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-138 Monitoring TAB 122 REST 26-Apr 13:50 NA 7.19 0.00 24.81 28-Apr 10:05 6.76 30.8 4,070 1.5 -357.3 11.2 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

MW-23 Monitoring TAB 123 REST 26-Apr 14:20 NA 10.68 0.00 23.10 28-Apr 9:15 7.01 26.7 3,530 0.9 -337.1 41.3 Sl Cloudy Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-4 Monitoring TAB 124 TEL 26-Apr 14:30 NA 6.80 0.00 27.27 28-Apr 7:55 6.91 19.0 5,480 0.4 -291.6 3.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-3 Monitoring TAB 125 TEL 26-Apr 14:40 NA 5.73 0.00 27.19 28-Apr 10:30 6.64 20.0 3,850 0.5 -358.0 3.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-2 Monitoring TAB 126 TEL 26-Apr 14:50 NA 6.45 0.00 27.20 28-Apr 9:40 6.73 21.6 3,710 0.5 -335.7 2.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

TEL-1 Monitoring TAB 127 TEL 26-Apr 15:00 NA 5.68 0.00 27.00 28-Apr 8:55 6.98 20.0 3,540 0.4 -262.4 4.1 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-39 Monitoring TAB 128 REST 26-Apr 12:30 NA 6.08 0.00 25.44 28-Apr 14:25 6.94 23.8 4,950 0.5 -329.2 2.7 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d
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Table 1: Gauging Data, Groundwater Field Parameters and Well Inspections, 1H16
Navajo Refining Company - Artesia Refinery, Artesia, New Mexico
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MW-98 Monitoring TAB 129 REST 26-Apr 15:15 NA 7.31 0.00 26.80 28-Apr 11:40 6.57 22.5 3,320 0.7 -387.6 0.8 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-10 Recovery d TAB 130 REST 26-Apr 15:50 NA 7.91 0.00 23.77 28-Apr 15:10 7.49 22.4 3,420 0.4 -179.4 5.3 Clear Issue Yes Issue Yes SA A A A A A - - A A A

MW-40 Monitoring TAB 131 REST 26-Apr 15:50 NA 4.18 0.00 24.75 28-Apr 12:30 6.85 23.4 3,210 0.7 -374.5 10.2 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-41 Monitoring TAB 132 REST 26-Apr 16:00 NA 4.04 0.00 21.56 28-Apr 11:10 6.89 22.5 3,280 3.2 -319.4 4.7 Clear Yes Yes Yes Yes SA A A A A A - - A A A

RW-9 Recovery d TAB 133 REST 26-Apr 16:10 NA 7.02 0.00 21.97 28-Apr 15:45 6.95 22.1 3,510 1.3 -376.4 3.5 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-42 Monitoring TAB 134 REST 26-Apr 16:20 NA 7.17 0.00 24.32 28-Apr 12:05 6.77 21.7 3,940 1.8 -319.1 7.2 Clear Yes Yes Yes Yes SA A A A A A - - A A A

MW-29 Monitoring TAB 135 REST 26-Apr 16:30 NA 8.01 0.00 22.00 28-Apr 14:55 7.00 23.4 3,540 1.6 -280.3 6.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

RW-#16B e Recovery d TAB 136 REST 26-Apr 16:40 NA 9.90 0.00 17.70 28-Apr 16:35 6.98 22.1 5,200 1.4 -215.9 7.6 Clear Yes Yes Issue Yes SA A A - A A - - A A A

MW-30 Monitoring TAB REST 26-Apr 16:50 NA 8.15 0.00 23.50 Not in sampling program Yes Yes Yes Yes SA Not in sampling program

MW-56 Monitoring TAB 137 NCL 26-Apr 17:00 NA 9.39 0.00 26.50 28-Apr 12:00 7.15 23.0 4,630 1.4 -92.0 1.7 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-49 Monitoring TAB 138 TEL 26-Apr 15:40 NA 7.93 0.00 33.15 28-Apr 10:10 6.72 23.5 2,890 1.5 -343.2 7.3 Clear Yes Non-std Bad Hinge Yes SA SA SA SA SA SA SA SA SA SA SA

MW-106 Monitoring TAB 139 REST 26-Apr 15:30 NA 5.65 0.00 22.80 28-Apr 9:15 6.62 23.2 3,270 1.2 -379.9 7.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-45 Monitoring TAB 140 NCL 26-Apr 17:20 NA 4.67 0.00 15.05 26-Apr 17:45 6.31 19.2 5,000 0.5 -4.1 13.2 Clear Yes Yes Yes Yes SA SA SA - SA SA SA SA SA SA SA

MW-50 Monitoring CJH 141 REST 26-Apr 11:05 NA 14.07 0.00 28.25 27-Apr 7:55 6.95 19.4 8,480 0.7 97.8 3.1 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-97 Monitoring CJH REST 26-Apr 11:16 8.36 8.44 0.08 21.20 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-92 Monitoring CJH 142 REST 26-Apr 11:30 NA 10.67 0.00 22.60 27-Apr 8:45 7.02 19.7 3,110 0.7 -264.3 5.2 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-1 Recovery d CJH 143 REST 26-Apr 11:40 NA 9.61 0.00 35.39 27-Apr 9:40 7.02 20.1 3,410 0.8 -233.0 32.8 Sl Cloudy Yes Yes Yes Yes Y SA A d A d A d A d A d - - A d A d A d

MW-91 Monitoring CJH 144 REST 26-Apr 11:50 NA 10.11 0.00 25.35 27-Apr 10:30 6.76 21.4 2,530 1.0 -390.9 8.5 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

MW-90 Monitoring CJH 145 REST 26-Apr 11:58 NA 10.89 0.00 22.80 27-Apr 11:20 6.99 20.3 4,620 1.1 -357.5 8.7 Clear Yes Yes Yes Yes SA SA SA SA SA SA - - SA SA SA

MW-96 Monitoring CJH 146 REST 26-Apr 12:08 NA 10.99 0.00 25.55 27-Apr 12:05 6.89 21.3 2,330 1.3 -371.6 24.6 Clear Yes Closure Issue Yes SA SA SA SA SA SA - - SA SA SA

MW-94 Monitoring CJH 147 REST 26-Apr 12:17 NA 12.37 0.00 23.46 27-Apr 14:40 7.14 22.4 4,310 2.4 -414.0 9.0 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d - - SA d SA d SA d

RW-8 Recovery d CJH REST 26-Apr 12:27 16.22 16.48 0.26 37.19 No sampling (LNAPL 0.03' or greater) Yes Yes Yes Yes Y SA A d A d - A d A d - - A d A d A d

MW-67 Monitoring CJH 148 REST 26-Apr 12:40 NA 9.35 0.00 27.30 27-Apr 15:30 7.20 21.7 2,610 1.6 -355.8 7.9 Clear Yes Yes Yes Yes Y SA SA d SA d SA d SA d SA d SA d SA d SA d SA d SA d

MW-95 Monitoring CJH 149 REST 26-Apr 12:50 NA 11.90 0.00 25.37 27-Apr 16:25 7.11 21.2 2,410 1.3 -342.5 7.6 Clear Yes Yes Yes Yes SA A A A A A - - A A A

RW-7 Recovery d CJH 150 REST 26-Apr 13:02 NA 15.61 0.00 37.00 27-Apr 17:15 7.15 24.4 2,280 1.2 -217.1 4.5 Clear Yes Yes Yes Yes Y SA A d A d A d A d A d - - A d A d A d

NCL-34A Monitoring CJH 151 NCL 26-Apr 13:15 NA 10.46 0.00 19.31 28-Apr 8:25 6.80 20.7 2,550 1.4 -356.9 3.4 Clear Issue Yes Yes Yes Y SA SA d SA d - SA d SA d - - SA d SA d SA d

NCL-33 Monitoring CJH 152 NCL 26-Apr 13:23 NA 8.46 0.00 19.60 29-Apr 8:40 6.66 20.2 3,170 1.8 50.5 18.8 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

NCL-44 Monitoring CJH 153 NCL 26-Apr 13:32 NA 8.64 0.00 21.55 28-Apr 13:00 6.82 20.4 2,730 1.4 -167.9 7.6 Clear Issue Yes Yes Yes SA SA SA - SA SA - - SA SA SA

NCL-32 Monitoring CJH 154 NCL 26-Apr 13:42 NA 8.74 0.00 17.15 28-Apr 11:40 7.10 19.5 2,580 2.2 -120.5 >200 V Cloudy Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-108 Monitoring CJH 155 NCL 26-Apr 14:20 NA 13.18 0.00 27.74 28-Apr 9:25 7.15 20.9 2,690 1.3 -382.6 9.3 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA
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NCL-31 Monitoring CJH 156 NCL 26-Apr 13:55 NA 10.21 0.00 20.16 28-Apr 10:40 7.25 24.4 2,810 1.2 -201.6 7.5 Clear Issue Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-19 Monitoring CJH NCL 26-Apr 14:05 NA 10.58 0.00 22.08 Not in sampling program Yes Issue Issue Yes SA Not in sampling program

MW-55 Monitoring CJH 157 NCL 26-Apr 14:42 NA 10.00 0.00 26.58 29-Apr 10:40 6.97 21.2 4,150 1.7 69.5 3.9 Clear Yes Yes Yes Yes SA SA SA SA SA SA SA SA SA SA SA

RW-#17A e Recovery d CJH 158 REST 26-Apr 14:50 NA 9.34 0.00 16.02 29-Apr 9:40 7.02 18.9 5,440 1.3 62.7 5.8 Clear Yes Issue Issue Yes SA A A A A A - - A A A

MW-18 Monitoring CJH 159 NCL 26-Apr 14:32 NA 9.98 0.00 22.20 29-Apr 11:30 7.10 20.3 3,400 2.5 77.4 2.8 Clear Yes Yes Yes Yes SA A A - A A A A A A A

MW-54A Monitoring CJH 160 NCL 26-Apr 16:55 NA 10.87 0.00 31.30 26-Apr 17:20 6.76 20.0 1,996 2.0 128.8 3.9 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-54B Monitoring CJH NCL 26-Apr 17:55 NA 10.87 0.00 46.80 Biennial sampling (1H17, 1H19, etc.) Yes Yes Yes Yes SA B B B B B - - B B B

NCL-49 Monitoring CJH 161 NCL 26-Apr 16:05 NA 14.86 0.00 32.18 26-Apr 16:30 6.89 21.0 2,710 1.9 102.8 5.5 Clear Yes Yes Yes Yes SA SA SA - SA SA - - SA SA SA

MW-53 Monitoring CJH 162 NCL 26-Apr 15:15 NA 10.72 0.00 23.60 26-Apr 15:40 6.90 20.8 3,000 1.5 103.7 5.6 Clear Yes Yes Yes Yes SA A A - A A - - A A A
KWB-P3 Monitoring Field E of Refinery Not in gauging program Not in sampling program Not included in monitoring program due to distance from impacts

Notes:  Abbreviations: Footnotes:

A = Annual (Mar/Apr event) NW = Northwest a Well const. info. provided where available.  TOC & ground surface elevs relative to benchmark G-416.  Total depth based on 4/2010 measurements.

B = Biennial (starts Mar/Apr 2011) OCD = Oil Conservation District b PSH was present during March 2012 gw monitoring event or a recovery pump is in place.  Note that recovery wells are gauged at least monthly.

BR = Bolton Road PSH = Phase Separated Hydrocarbon c Analytical Suite to include the following:

DRO = Diesel Range Organics ROW = right of way 1.  Purge parameters to be measured and recorded in the field will include pH, temp, spec. cond., diss. oxy., and oxidation-reduction potential.

E = East RR = Richey Road 2.  DRO by Method 8015Mod.

EP = Evaporation Ponds S = South 3.  GRO by Method 8015Mod.

ft bgs = ft below ground surface SA = Semi-annual (Mar/Apr and Sep/Oct events) 4.  VOCs by Method 8260, to include methyl tert butyl ether (MTBE).

ft btoc = ft below top of casing SE = Southeast 5. Total metals by Method 6010/6020 and/or 7470.  Specific metals shown in heading, abbreviations from periodic chart (incl B, Cd, Co, U, per 3-7-16 State request).  

ft MSL = ft Mean Sea Level SW = Southwest 6.  Dissolved metals - same list as total metals but only analyzed during March/April event (field filtered by HMI)

GRO = Gasoline Range Organics TMD = Three Mile Ditch 7.  Cyanide by Method SM4500.

HR = Haldeman Road TEL = Tetra Ethyl Lead Impoundment 8.  Cations/anions to include Calcium, Potassium, and Sodium by Method 6010 or 6020 and Sulfate, Chloride and Fluoride by Method 300.

in = inches UG = Upgradient 9.  Nitrates/Nitrites as Nitrogen by Method 300.

N = North US285 = U.S. Highway 285 10.  Total Dissolved Solids by Method 2540C.

NA = Not accessible US82 = U.S. Highway 82 "-" indicates parameter not required.

NAPI = North API Separator VOC = Volatile Organic Compounds Note - samples will not be collected from any well where PSH is measured to be 0.03 feet thick or greater.

NCL = North Colony Landfarm W = West d Samples to be collected at frequency indicated only if <0.03 feet of PSH is present.

NE = Northeast Y = Yes e Recovery trenches 11, 15, 16, 17 and 18 have multiple vertical "wells".  Gauging & sampling points are:  RW #11-0, RW #15C, RW #16B, RW #17A and RW #18A. 

 = Well with current or former LNAPL (light nonaqueous phase liquid)
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M E M O R A N D U M 
 
 
 
Low-Flow Groundwater Monitoring Standard Operating Procedures 
Navajo Refining Company – Artesia, New Mexico 
 
 
 
HMI conducts low-flow groundwater sampling in accordance with the Site’s Sampling and Analysis Plan 
and EPA guidance (including Puls and Barcelona, 1996 EPA Guidance on Low-Flow Groundwater 
Sampling, and Yeskis & Zavala, 2002, EPA/542:S-02/00, Groundwater Sampling Guidelines for Superfund 
and RCRA Project Managers). 
 
Groundwater Sampling Methodology 
 
HMI conducts low-flow groundwater sampling using a peristaltic pump and dedicated polyethylene tubing 
at wells with requisite depths-to-water.  At limited wells with depths-to-water greater than peristaltic range, 
low-flow groundwater sampling is conducted using dedicated or non-dedicated bladder pumps.  Sample 
intakes are generally set at mid-screen, when possible (and no nearer than two feet from the base of the 
well, when possible).  Sample intake depths are permanently marked, ensuring that future sampling events 
consistently monitor the targeted water-bearing interval.  During sampling with a peristaltic pump, the 
sample tube is attached to the pump using a one-foot section of dedicated, flexible silicone tubing (item 
#5703, Geotech Environmental Equipment, Inc.).  A two-foot segment of polyethylene tubing connects the 
silicone tubing in the pump to the flow-through cell, using a disposable segment of silicone tubing.  
Purging commences through a sealed flow-through cell at EPA-recommended purge rates (generally 0.1 to 
0.2 liters/minute), while drawdown is monitored in the well.  Groundwater field parameter readings are 
collected at 0.5-liter intervals (generally the equivalent of one cell volume “turnover”).  Field parameters of 
pH, specific conductivity, temperature, dissolved oxygen, and oxidation-reduction potential are monitored 
inside the cell.  Turbidity is monitored outside of the cell.  Groundwater field instrumentation is calibrated 
daily, per manufacturer specifications.  The field instrument calibration log is included in the HMI 
deliverables package.  Purging continues until a requisite volume of groundwater is purged (generally a 
minimum of 3,000 ml or six flow-through cell volumes), and field parameters have stabilized in accordance 
with EPA guidance: 
 
 

 

Hydrologic Monitoring 
1654 W. Sam Houston Pkwy. N. 
Houston, Texas  77043 
 
Phone 713.464.5206 
Fax     713.464.5207 
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Water Quality Parameters (Stabilization Parameters in Accordance with EPA (2002), 
Groundwater Sampling Guidelines for Superfund and RCRA Project Managers, Yeskis & Zavala, 
EPA/542:S-02/001) 

 
 pH     +/- 0.1 units;  
 Temperature   -  
 Conductivity   +/- 3%  
 Dissolved Oxygen   +/- 0.3 mg/L 
 ORP    +/- 10% 
 Turbidity    10% 

 
Just prior to sampling, the input tubing to the flow-through cell is disconnected from the disposable silicone 
receiving tubing on the  input barb on the flow-through cell, and groundwater samples are collected directly 
into laboratory-supplied containers.  Groundwater samples are placed in iced coolers, and remain in HMI’s 
custody until delivered to ESC Lab Sciences via Fedex-overnight.  Peristaltic tubes and/or downhole 
bladder pumps/tubing for non-dedicated bladder pumps, may be dedicated in respective wells.  Alternately, 
dedicated tubing may be retrieved, bagged, labeled and stored at HMI.  In the unlikely event of wells with 
limited water columns, sampling may be conducted with disposable bailers.  Grab samples are collected at 
operating irrigation wells that are scheduled for sampling.  The purging and sampling process at each 
sampled well is documented on groundwater sampling field forms. 

Cross-Contamination Prevention Program 
 
Dedicated bladder pumps and/or dedicated peristaltic tubing are used as possible to minimize potential 
cross-contamination issues during the groundwater monitoring process.  Remaining non-dedicated 
equipment (e.g., non-dedicated bladder pumps, electronic gauging probe, etc.) is properly decontaminated 
prior to use and between wells.  The decontamination procedure may include a combination of chemical 
and mechanical decontamination.  For example, scrubbing with ethyl alcohol (isopropanol) as warranted, 
followed by scrubbing using an Alconox-water solution, and distilled water rinse.  The decontamination 
procedure for non-dedicated bladder pumps consists of cycling an Alconox-water solution through the 
pump’s bladder.  Distilled water is then cycled through the pump’s bladder, followed by decontaminating 
the exterior body of the pump, using methods above. 
 
HMI Deliverables 
 
HMI provides accurate field documentation of all groundwater monitoring activities performed, including a 
brief field narrative, a summary table (with gauging data, groundwater field parameters collected at 
sampled wells, well inspection information, and scheduled analytical program), site Chain-of-Custodies by 
each Refinery “Area”, followed by groundwater sampling forms, and field instrument calibration log. 






















































































