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Summary of Operations 

The annual MIT was performed 6/26/2017 and Bradenhead test was performed 
6/26/2017. The Fall off Test was performed 6/2017, next Fall off test to be 
performed June 2018. No major events occurred. 
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1055 Kipling Street, Lakewood, CO 80215      /      501 Airport Drive #205, Farmington, NM 87401 
 (303) 431-8500  :  Fax: (303) 431-3750  :  www.ruleengineering.com  :  (505) 325-1055 

April 14, 2017 

Ms. Shacie Murray 
Agua Moss LLC 
P.O. Box 600 
Farmington, New Mexico 87499 

Re: Sunco Disposal #1
Injection Water Quarterly Monitoring 
1st Quarter 2017 

Dear Ms. Murray: 

This report summarizes the sample collection, field screening, and laboratory 
analysis of the injection water at the Agua Moss LLC Sunco Disposal #1 well for the 
1st Quarter 2017.  Injection water of the Class I Sunco Disposal #1 well is assessed 
on a quarterly basis in accordance with 20.6.5207B NMAC. 

Field Activities 
Rule Engineering, LLC (Rule) personnel collected one injection water sample from 
the process line inside the pump building at the location on March 14, 2016.  
Injection water was discharged from the valve of the process line into a clean, 5-
gallon bucket for field screening and transfer to laboratory sample containers. 

Sample Collection and Field Screening Procedures 
The injection water sample (S-3) was field screened for time sensitive parameters 
including pH, temperature, reduction potential (Eh), and specific conductance.  Field 
screening was conducted utilizing a handheld water quality meter calibrated on the 
day of use with laboratory grade standards.

The sampled injection water was placed into laboratory supplied containers, 
labeled, and maintained on ice until delivery to Hall Environmental Analysis 
Laboratory in Albuquerque, New Mexico. 

Table 1. Field Screening and Laboratory Analytical Summary
Constituent Laboratory Value Field Measurement 

pH 6.73  6.75  

Temperature -- 15.4 °C 

Reduction Potential -226 mV -298.3 mV 

Specific Conductance 42,000 µmhos/cm 26,000 µmhos/cm 

Specific Gravity 1.016   -- 

   



Ms. Shacie Murray 
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Constituent Laboratory Value Field Measurement 

Total Dissolved Solids 26,900* mg/L  -- 

Bicarbonate (As CaCO3) 663.3 mg/L CaCO3  -- 

Carbonate (As CaCO3) <2.000 mg/L CaCO3  -- 

Fluoride 34* mg/L  -- 

Chloride 11,000* mg/L  -- 

Bromide 47 mg/L  -- 

Phosphorous, 
Orthophosphate

16 mg/L  -- 

Sulfate 1,600* mg/L  -- 

Nitrate + Nitrite (as N) <10 mg/L  -- 

Calcium 560 mg/L  -- 

Magnesium 77 mg/L  -- 

Potassium 800 mg/L  -- 

Sodium 7,500 mg/L  -- 

Reactive Cyanide 0.0302 mg/L  -- 

Reactive Sulfide <0.0500 mg/L  -- 

Corrosivity by pH 6.60   -- 

Flashpoint Did not flash at 170°F  -- 
*Exceeded maximum analytical level 

QA/QC Considerations 
Field measurements for time sensitive parameters including pH, temperature, 
reduction potential, and specific conductance more accurately reflect the 
characteristics of the injection water than laboratory results for these parameters 
due to their rapidly changing nature when removed from the stable environment of 
the process line.  The hold time qualifier is indicated on the laboratory report for pH 
as the hold time of 15 minutes from collection was exceeded during transport prior 
to analysis.

A dilution due to matrix qualifier is indicated on the laboratory report for total 
dissolved solids due to an initial dilution made during sample preparation based on 
the visual observations of laboratory personnel indicating the need for the dilution.  
Results for fluoride, chloride, sulfate and total dissolved solids exceed the maximum 
analytical level reportable by the laboratory which should be taken into consideration 
in evaluation of water quality characteristics.

Ms. Shacie Murray 
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Closure and Limitations 
This report is prepared for the exclusive use of Agua Moss LLC and is subject to the 
terms, conditions, and limitations stated in Rule’s report and Service Agreement with 
Agua Moss LLC.  All work has been performed in accordance with generally 
accepted professional environmental consulting practices.  No other warranty is 
expressed or implied. 

Rule Engineering appreciates the opportunity to provide services to Agua Moss 
LLC.  If you have any questions, please contact me at (505) 325-1055. 

Sincerely,
Rule Engineering, LLC 

Heather M. Woods, P.G. 
Area Manager/Geologist 

Attachments:
Laboratory Analytical Report (Hall: 1703798) 

April 14, 2017

Rule Engineering LLC

Heather Woods

Dear Heather Woods:

RE: Sunco Disposal Well 1 OrderNo.: 1703798

FAX

TEL: (505) 325-1055

501 Airport Dr., Ste 205

Farmington, NM 87401

Hall Environmental Analysis Laboratory

4901 Hawkins NE
Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 1 sample(s) on 3/15/2017 for the
analyses presented in the following report.

Andy Freeman

This report is a revised report and it replaces the original report issued March 31, 2017.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. See the
sample checklist and/or the Chain of Custody for information regarding the sample receipt
temperature and preservation. Data qualifiers or a narrative will be provided if the sample
analysis or analytical quality control parameters require a flag. All samples are reported
as received unless otherwise indicated.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109

Project: Sunco Disposal Well 1

Client Sample ID: S-3 (3/14/17)

Collection Date: 3/14/2017 10:15:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1703798-001

Date Reported: 4/14/2017

Analytical Report

Lab Order 1703798

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/15/2017 7:20:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT

Specific Gravity 3/15/2017 4:30:00 PM0 11.016 R41392

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride * 3/28/2017 5:28:36 PM2.0 mg/L 2034 R41713

Chloride * 3/21/2017 9:35:52 PM500 mg/L 1E11000 R41545

Bromide 3/16/2017 5:00:02 AM2.0 mg/L 2047 A41411

Phosphorus, Orthophosphate (As P) 3/16/2017 4:47:38 AM2.5 mg/L 516 A41411

Sulfate * 3/21/2017 9:35:52 PM500 mg/L 1E1600 R41545

Nitrate+Nitrite as N 3/21/2017 8:58:37 PM10 mg/L 50ND R41545

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 3/21/2017 11:56:22 AM10 µmhos/cm 1042000 R41539

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 3/16/2017 3:25:09 PM20.00 mg/L CaCO3 1663.3 R41461

Carbonate (As CaCO3) 3/16/2017 3:25:09 PM2.000 mg/L CaCO3 1ND R41461

Total Alkalinity (as CaCO3) 3/16/2017 3:25:09 PM20.00 mg/L CaCO3 1663.3 R41461

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids *D 3/19/2017 5:45:00 PM2000 mg/L 126900 30767

SM4500-H+B: PH Analyst: JRR

pH H 3/16/2017 3:25:09 PMpH units 16.73 R41461

EPA METHOD 6010B: DISSOLVED METALS Analyst: MED

Calcium 3/27/2017 11:36:25 AM20 mg/L 20560 A41669

Magnesium 3/27/2017 11:07:42 AM1.0 mg/L 177 A41669

Potassium 3/27/2017 11:36:25 AM20 mg/L 20800 A41669

Sodium 3/27/2017 11:37:55 AM200 mg/L 2007500 A41669

Qualifiers:

Page 1 of 6

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified





Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

14-Apr-17

QC SUMMARY REPORT
1703798WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: A41411

Analysis Date: 3/15/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41411

SeqNo: 1298417

MBLKSampType: TestCode: EPA Method 300.0: Anions

Bromide 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sample ID LCS

Batch ID: A41411

Analysis Date: 3/15/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41411

SeqNo: 1298418

LCSSampType: TestCode: EPA Method 300.0: Anions

Bromide 2.500 103 90 1100.10 02.6

Phosphorus, Orthophosphate (As P 5.000 102 90 1100.50 05.1

Sample ID MB

Batch ID: R41545

Analysis Date: 3/21/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41545

SeqNo: 1303801

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sulfate 0.50ND

Nitrate+Nitrite as N 0.20ND

Sample ID LCS

Batch ID: R41545

Analysis Date: 3/21/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41545

SeqNo: 1303802

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 99.4 90 1100.50 05.0

Sulfate 10.00 101 90 1100.50 010

Nitrate+Nitrite as N 3.500 103 90 1100.20 03.6

Sample ID MB

Batch ID: R41713

Analysis Date: 3/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41713

SeqNo: 1309254

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Qualifiers:

Page 2 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

14-Apr-17

QC SUMMARY REPORT
1703798WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS

Batch ID: R41713

Analysis Date: 3/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41713

SeqNo: 1309255

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 101 90 1100.10 00.51

Qualifiers:

Page 3 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

14-Apr-17

QC SUMMARY REPORT
1703798WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-A

Batch ID: A41669

Analysis Date: 3/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41669

SeqNo: 1307438

MBLKSampType: TestCode: EPA Method 6010B: Dissolved Metals

Calcium 1.0ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-A

Batch ID: A41669

Analysis Date: 3/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41669

SeqNo: 1307439

LCSSampType: TestCode: EPA Method 6010B: Dissolved Metals

Calcium 50.00 106 80 1201.0 053

Magnesium 50.00 105 80 1201.0 052

Potassium 50.00 102 80 1201.0 051

Sodium 50.00 103 80 1201.0 051

Qualifiers:

Page 4 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

14-Apr-17

QC SUMMARY REPORT
1703798WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R41461

Analysis Date: 3/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 41461

SeqNo: 1299924

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R41461

Analysis Date: 3/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 41461

SeqNo: 1299925

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 98.8 90 11020.00 079.04

Sample ID mb-2

Batch ID: R41461

Analysis Date: 3/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 41461

SeqNo: 1299948

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-2

Batch ID: R41461

Analysis Date: 3/16/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 41461

SeqNo: 1299949

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 99.7 90 11020.00 079.76

Qualifiers:

Page 5 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

14-Apr-17

QC SUMMARY REPORT
1703798WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-30767

Batch ID: 30767

Analysis Date: 3/19/2017Prep Date: 3/17/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 41484

SeqNo: 1300536

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-30767

Batch ID: 30767

Analysis Date: 3/19/2017Prep Date: 3/17/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 41484

SeqNo: 1300537

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 101 80 12020.0 01010

Qualifiers:

Page 6 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



1055 Kipling Street, Lakewood, CO 80215      /      501 Airport Drive #205, Farmington, NM 87401 
 (303) 431-8500  :  Fax: (303) 431-3750  :  www.ruleengineering.com  :  (505) 325-1055 

July 24, 2017 

Ms. Shacie Murray 
Agua Moss LLC 
P.O. Box 600 
Farmington, New Mexico 87499 

Re: Sunco Disposal #1
Injection Water Quarterly Monitoring 
2nd Quarter 2017 

Dear Ms. Murray: 

This report summarizes the sample collection, field screening, and laboratory 
analysis of the injection water at the Agua Moss LLC Sunco Disposal #1 well for the 
2nd Quarter 2017.  Injection water of the Class I Sunco Disposal #1 well is assessed 
on a quarterly basis in accordance with 20.6.5207B NMAC. 

Field Activities 
Rule Engineering, LLC (Rule) personnel collected one injection water sample from 
the process line inside the pump building at the location on June 12, 2017.  Injection 
water was discharged from the valve of the process line into a clean, 5-gallon bucket 
for field screening and transfer to laboratory sample containers. 

Sample Collection and Field Screening Procedures 
The injection water sample (S-4) was field screened for time sensitive parameters 
including pH, temperature, reduction potential (Eh), and specific conductance.  Field 
screening was conducted utilizing a handheld water quality meter calibrated on the 
day of use with laboratory grade standards.

The sampled injection water was placed into laboratory supplied containers, 
labeled, and maintained on ice until delivery to Hall Environmental Analysis 
Laboratory in Albuquerque, New Mexico. 

Table 1. Field Screening and Laboratory Analytical Summary
Constituent Laboratory Value Field Measurement 

pH 7.43  7.02  

Temperature -- 18.2 °C 

Reduction Potential -- -252.2 mV 

Specific Conductance 42,000 µmhos/cm 39,200 µmhos/cm 

Specific Gravity 1.009   -- 

   

Ms. Shacie Murray 
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Constituent Laboratory Value Field Measurement 

Total Dissolved Solids 21,000 mg/L  -- 

Bicarbonate (As CaCO3) 1,121 mg/L CaCO3  -- 

Carbonate (As CaCO3) <5.000 mg/L CaCO3  -- 

Fluoride <0.50 mg/L  -- 

Chloride 11,000 mg/L  -- 

Bromide 14 mg/L  -- 

Phosphorous, 
Orthophosphate

3.4 mg/L  -- 

Sulfate 2,000 mg/L  -- 

Nitrate + Nitrite (as N) <20 mg/L  -- 

Calcium 1,100 mg/L  -- 

Magnesium 53 mg/L  -- 

Potassium 1,100 mg/L  -- 

Sodium 5,600 mg/L  -- 

Reactive Cyanide 0.0703 mg/L  -- 

Reactive Sulfide 0.199 mg/L  -- 

Corrosivity by pH 6.88   -- 

Flashpoint Did not flash at 170°F  -- 

QA/QC Considerations 
Field measurements for time sensitive parameters including pH, temperature, 
reduction potential, and specific conductance more accurately reflect the 
characteristics of the injection water than laboratory results for these parameters 
due to their rapidly changing nature when removed from the stable environment of 
the process line.  The hold time qualifier is indicated on the laboratory report for pH 
as the hold time of 15 minutes from collection was exceeded during transport prior 
to analysis.

A dilution due to matrix qualifier is indicated on the laboratory report for total 
dissolved solids due to an initial dilution made during sample preparation based on 
the visual observations of laboratory personnel indicating the need for the dilution.  
Results for fluoride, chloride, sulfate and total dissolved solids exceed the maximum 
analytical level reportable by the laboratory which should be taken into consideration 
in evaluation of water quality characteristics.



Ms. Shacie Murray 
Sunco Disposal #1: Injection Water Monitoring – 2nd Qtr 2017 
July 24, 2017 
Page 3 of 3 

Closure and Limitations 
This report is prepared for the exclusive use of Agua Moss LLC and is subject to the 
terms, conditions, and limitations stated in Rule’s report and Service Agreement with 
Agua Moss LLC.  All work has been performed in accordance with generally 
accepted professional environmental consulting practices.  No other warranty is 
expressed or implied. 

Rule Engineering appreciates the opportunity to provide services to Agua Moss 
LLC.  If you have any questions, please contact me at (505) 325-1055. 

Sincerely,
Rule Engineering, LLC 

Heather M. Woods, P.G. 
Area Manager/Geologist 

Attachments:
Laboratory Analytical Report (Hall: 1706623) 

July 05, 2017

Rule Engineering LLC

Heather Woods

Dear Heather Woods:

RE: Sunco Disposal Well 1 OrderNo.: 1706623

FAX

TEL: (505) 325-1055

501 Airport Dr., Ste 205

Farmington, NM 87401

Hall Environmental Analysis Laboratory

4901 Hawkins NE
Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 1 sample(s) on 6/13/2017 for the
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results, it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109

Project: Sunco Disposal Well 1

Client Sample ID: S-4 (6/12/17)

Collection Date: 6/12/2017 10:30:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1706623-001

Date Reported: 7/5/2017

Analytical Report

Lab Order 1706623

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/13/2017 7:55:00 AM

Batch

SPECIFIC GRAVITY Analyst: JRR

Specific Gravity 6/16/2017 11:37:00 AM0 11.009 R43561

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 6/13/2017 11:26:57 AM0.50 mg/L 5ND R43459

Chloride * 6/27/2017 3:07:57 PM500 mg/L 1E11000 R43827

Bromide 6/28/2017 4:47:09 AM10 mg/L 10014 R43827

Phosphorus, Orthophosphate (As P) 6/13/2017 11:26:57 AM2.5 mg/L 53.4 R43459

Sulfate * 6/28/2017 4:47:09 AM50 mg/L 1002000 R43827

Nitrate+Nitrite as N 6/28/2017 4:59:33 AM20 mg/L 100ND R43827

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 6/21/2017 2:21:57 AM50 µmhos/cm 1042000 R43705

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 6/21/2017 2:00:55 AM50.00 mg/L CaCO3 2.51121 R43705

Carbonate (As CaCO3) 6/21/2017 2:00:55 AM5.000 mg/L CaCO3 2.5ND R43705

Total Alkalinity (as CaCO3) 6/21/2017 2:00:55 AM50.00 mg/L CaCO3 2.51121 R43705

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids *D 6/15/2017 3:53:00 PM200 mg/L 121000 32279

SM4500-H+B: PH Analyst: JRR

pH H 6/15/2017 6:04:38 PMpH units 17.43 R43555

EPA METHOD 200.7: TOTAL METALS Analyst: pmf

Calcium 6/27/2017 2:31:49 PM100 mg/L 1001100 32417

Magnesium 6/22/2017 8:08:12 PM5.0 mg/L 553 32417

Potassium 6/27/2017 2:31:49 PM100 mg/L 1001100 32417

Sodium 6/27/2017 2:31:49 PM100 mg/L 1005600 32417

Qualifiers:
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified





Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

05-Jul-17

QC SUMMARY REPORT
1706623WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-32417

Batch ID: 32417

Analysis Date: 6/22/2017Prep Date: 6/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 43729

SeqNo: 1377954

MBLKSampType: TestCode: EPA Method 200.7: Total Metals

Calcium 1.0ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCSLL-32417

Batch ID: 32417

Analysis Date: 6/22/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 43729

SeqNo: 1377955

LCSLLSampType: TestCode: EPA Method 200.7: Total Metals

Calcium 0.5000 99.4 50 1501.0 0ND

Magnesium 0.5000 108 50 1501.0 0ND

Potassium 0.5000 131 50 1501.0 0ND

Sodium 0.5000 114 50 1501.0 0ND

Sample ID LCS-32417

Batch ID: 32417

Analysis Date: 6/22/2017Prep Date: 6/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 43729

SeqNo: 1377956

LCSSampType: TestCode: EPA Method 200.7: Total Metals

Calcium 50.00 98.4 85 1151.0 049

Magnesium 50.00 103 85 1151.0 052

Potassium 50.00 99.5 85 1151.0 050

Sodium 50.00 102 85 1151.0 051

Sample ID 1706623-001BMS

Batch ID: 32417

Analysis Date: 6/22/2017Prep Date: 6/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-4 (6/12/17) RunNo: 43729

SeqNo: 1377993

MSSampType: TestCode: EPA Method 200.7: Total Metals

Magnesium 50.00 80.5 70 1305.0 53.0993

Sample ID 1706623-001BMSD

Batch ID: 32417

Analysis Date: 6/22/2017Prep Date: 6/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-4 (6/12/17) RunNo: 43729

SeqNo: 1377994

MSDSampType: TestCode: EPA Method 200.7: Total Metals

Magnesium 50.00 87.8 70 130 205.0 53.09 3.8697

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

05-Jul-17

QC SUMMARY REPORT
1706623WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R43459

Analysis Date: 6/13/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 43459

SeqNo: 1369367

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sample ID LCS

Batch ID: R43459

Analysis Date: 6/13/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 43459

SeqNo: 1369368

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 109 90 1100.10 00.55

Phosphorus, Orthophosphate (As P 5.000 98.6 90 1100.50 04.9

Sample ID MB

Batch ID: R43827

Analysis Date: 6/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 43827

SeqNo: 1381049

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Bromide 0.10ND

Sulfate 0.50ND

Nitrate+Nitrite as N 0.20ND

Sample ID LCS

Batch ID: R43827

Analysis Date: 6/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 43827

SeqNo: 1381050

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 92.3 90 1100.50 04.6

Bromide 2.500 95.5 90 1100.10 02.4

Sulfate 10.00 94.1 90 1100.50 09.4

Nitrate+Nitrite as N 3.500 94.6 90 1100.20 03.3

Sample ID MB

Batch ID: R43827

Analysis Date: 6/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 43827

SeqNo: 1381917

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Bromide 0.10ND

Sulfate 0.50ND

Nitrate+Nitrite as N 0.20ND

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

05-Jul-17

QC SUMMARY REPORT
1706623WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS

Batch ID: R43827

Analysis Date: 6/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 43827

SeqNo: 1381918

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.7 90 1100.50 04.8

Bromide 2.500 99.8 90 1100.10 02.5

Sulfate 10.00 98.1 90 1100.50 09.8

Nitrate+Nitrite as N 3.500 98.8 90 1100.20 03.5

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

05-Jul-17

QC SUMMARY REPORT
1706623WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R43705

Analysis Date: 6/20/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 43705

SeqNo: 1376590

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R43705

Analysis Date: 6/20/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 43705

SeqNo: 1376591

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 97.5 90 11020.00 078.00

Sample ID mb-2

Batch ID: R43705

Analysis Date: 6/20/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 43705

SeqNo: 1376614

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-2

Batch ID: R43705

Analysis Date: 6/20/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 43705

SeqNo: 1376615

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 97.9 90 11020.00 078.28

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal Well 1

Client: Rule Engineering LLC

05-Jul-17

QC SUMMARY REPORT
1706623WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-32279

Batch ID: 32279

Analysis Date: 6/15/2017Prep Date: 6/14/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 43539

SeqNo: 1371252

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-32279

Batch ID: 32279

Analysis Date: 6/15/2017Prep Date: 6/14/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 43539

SeqNo: 1371253

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 103 80 12020.0 01030

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified
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1.0 Introduction 

The Agua Moss Surface Waste Management Facility, hereinafter the “Facility”, is located 
in the NW ¼, Section 2, Township 29 North, Range 12 West, in San Juan County, New 
Mexico.  Rule Engineering LLC (Rule) personnel performed monitoring services for the 
3rd Quarter of 2017 on September 1, 2017.  Quarterly monitoring services are performed 
in accordance with the Closure Plan: Permit NM1-9-0 dated June 1, 2015, which was 
approved by the New Mexico Oil Conservation Division (NMOCD) with amendments on 
July, 1, 2015.

A topographic map of the location reproduced from the United States Geological Society 
quadrangle map of the area is included as Figure 1 and an aerial site map is included as 
Figure 2. 

2.0 Site Specific Background Concentrations 

Background concentrations for constituents of concern have be determined for the Facility 
through previous work.  Background concentrations for constituents of concern analyzed 
during 3rd Quarter of 2017 sampling include: 0.2 milligrams per kilogram (mg/kg) benzene, 
0.01 mg/kg toluene, 0.01 mg/kg ethylbenzene, 0.01 mg/kg p,m-xylene, 0.01 mg/kg o-
xylene, 0.01 mg/kg total BTEX1, 0.2 mg/kg total petroleum hydrocarbons (TPH) as 
gasoline range organics (GRO), 0.1 mg/kg TPH as diesel range organics (DRO) and 0.1 
mg/kg TPH as determined by United States Environmental Protection Agency (USEPA) 
Method 8015B.  Per 19.15.36.15 NMAC, laboratory results are compared to the higher of 
the laboratory practical quantitation limit (PQL) or background soil concentrations to 
determine whether a release has occurred.

3.0 Field Activities 

On September 1, 2017, Rule Engineering, LLC (Rule) personnel conducted soil sampling 
of the two treatment cells that comprise the Facility.  One soil sample location was 
selected at random from each of the three designated areas (Cell #1, Cell #2 – North, 
and Cell #2 – South), resulting in the collection of three total samples.  The soil samples 
were collected from the vadose zone utilizing a backhoe.  The approximately 1 to 2 feet 
of treatment zone soils were scraped away from the selected sample locations to avoid 
accidental contamination of the vadose zone below.  Then a pothole was advanced 3 to 
4 feet below the treatment zone depth where a sample was collected for laboratory 
analysis at all three locations.  A sample locations are illustrated on the aerial site map 
included as Figure 2. 

                                            
1 Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 
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4.0 Soil Sampling 

Rule collected one soil sample from the vadose zone 3 to 4 feet below the treatment zone 
at each of the potholes in the designated locations, for a total of three soil samples (Cell 
#1, Cell #2 – North, and Cell #2 – South).

Soil samples collected for laboratory analysis were placed into laboratory supplied 
glassware, labeled, and maintained on ice until delivery to Hall Environmental Analysis 
Laboratory in Albuquerque, New Mexico.  All samples were analyzed for BTEX per 
USEPA Method 8021B and TPH per USEPA 8015M/D.   

Laboratory analytical results are summarized in Table 1 and the analytical laboratory 
report is included in Appendix A. 

5.0 Laboratory Analytical Results 

Laboratory analytical results for samples Cell #1 Vadose, Cell #2 – North Vadose, and 
Cell #2 – South Vadose, collected on September 1, 2017, reported the BTEX and TPH 
constituent concentrations below the PQL and no qualifiers were included to indicate the 
presence of non-quantifiable BTEX and TPH constituent concentrations below the PQL.   

No quality assurance/quality check (QA/QC) qualifiers were indicated on the laboratory 
analytical report and review of the QA/QC data supports the suitability of the results.

Laboratory analytical results are summarized in Table 1 and the analytical laboratory 
report is included in Appendix A. 

6.0 Conclusions 

The Agua Moss Surface Waste Management Facility is located in NW ¼, Section 2, 
Township 29 North, Range 12 West, in San Juan County, New Mexico.  Quarterly 
monitoring services including the collection of three samples from the vadose zone were 
collected on September 1, 2017.  One vadose zone sample was collected at 3 to 4 feet 
below the treatment zone depth from each of the three designated areas (Cell #1, Cell #2 
– North, and Cell #2 – South) from randomly selected locations.

Laboratory analytical results for the vadose zone samples indicate that no leaching of 
treatment zone constituents of concern has been identified at this time at each sample 
location.  Quarterly monitoring is ongoing and will conducted in the 4th Quarter 2017.

7.0 Closure and Limitations 

This report has been prepared for the exclusive use of Agua Moss and is subject to the 
terms, conditions, and limitations stated in Rule’s report and Service Agreement with 
Agua Moss.  All work has been performed in accordance with generally accepted 

Agua Moss Surface Waste Management Facility 
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professional environmental consulting practices.  No other warranty is expressed or 
implied.

Agua Moss Surface Waste Management Facility 
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Appendix A 

Analytical Laboratory Report 



September 11, 2017

Rule Engineering LLC

Heather Woods

Dear Heather Woods:

RE: Agua Moss Landfarm OrderNo.: 1709150

FAX

TEL: (505) 325-1055

501 Airport Dr., Ste 205

Farmington, NM 87401

Hall Environmental Analysis Laboratory

4901 Hawkins NE
Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 3 sample(s) on 9/2/2017 for the
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results, it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109

Project: Agua Moss Landfarm

Client Sample ID: Cell #1 Vadose

Collection Date: 9/1/2017 9:40:00 AM

Matrix: SOIL

CLIENT: Rule Engineering LLC

Lab ID: 1709150-001

Date Reported: 9/11/2017

Analytical Report

Lab Order 1709150

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/2/2017 12:50:00 PM

Batch

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM

Diesel Range Organics (DRO) 9/7/2017 3:05:43 PM9.5 mg/Kg 1ND 33721

Motor Oil Range Organics (MRO) 9/7/2017 3:05:43 PM48 mg/Kg 1ND 33721

    Surr: DNOP 9/7/2017 3:05:43 PM70-130 %Rec 176.4 33721

EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA

Gasoline Range Organics (GRO) 9/7/2017 3:24:08 PM4.7 mg/Kg 1ND 33725

    Surr: BFB 9/7/2017 3:24:08 PM54-150 %Rec 189.7 33725

EPA METHOD 8021B: VOLATILES Analyst: RAA

Benzene 9/7/2017 3:24:08 PM0.023 mg/Kg 1ND 33725

Toluene 9/7/2017 3:24:08 PM0.047 mg/Kg 1ND 33725

Ethylbenzene 9/7/2017 3:24:08 PM0.047 mg/Kg 1ND 33725

Xylenes, Total 9/7/2017 3:24:08 PM0.093 mg/Kg 1ND 33725

    Surr: 4-Bromofluorobenzene 9/7/2017 3:24:08 PM66.6-132 %Rec 197.6 33725

Qualifiers:

Page 1 of 6

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Agua Moss Landfarm

Client Sample ID: Cell #2 North Vadose

Collection Date: 9/1/2017 9:15:00 AM

Matrix: SOIL

CLIENT: Rule Engineering LLC

Lab ID: 1709150-002

Date Reported: 9/11/2017

Analytical Report

Lab Order 1709150

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/2/2017 12:50:00 PM

Batch

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM

Diesel Range Organics (DRO) 9/7/2017 3:27:55 PM9.5 mg/Kg 1ND 33721

Motor Oil Range Organics (MRO) 9/7/2017 3:27:55 PM47 mg/Kg 1ND 33721

    Surr: DNOP 9/7/2017 3:27:55 PM70-130 %Rec 184.5 33721

EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA

Gasoline Range Organics (GRO) 9/7/2017 4:35:12 PM4.8 mg/Kg 1ND 33725

    Surr: BFB 9/7/2017 4:35:12 PM54-150 %Rec 189.7 33725

EPA METHOD 8021B: VOLATILES Analyst: RAA

Benzene 9/7/2017 4:35:12 PM0.024 mg/Kg 1ND 33725

Toluene 9/7/2017 4:35:12 PM0.048 mg/Kg 1ND 33725

Ethylbenzene 9/7/2017 4:35:12 PM0.048 mg/Kg 1ND 33725

Xylenes, Total 9/7/2017 4:35:12 PM0.096 mg/Kg 1ND 33725

    Surr: 4-Bromofluorobenzene 9/7/2017 4:35:12 PM66.6-132 %Rec 197.4 33725

Qualifiers:

Page 2 of 6

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Agua Moss Landfarm

Client Sample ID: Cell #2 South Vadose

Collection Date: 9/1/2017 9:30:00 AM

Matrix: SOIL

CLIENT: Rule Engineering LLC

Lab ID: 1709150-003

Date Reported: 9/11/2017

Analytical Report

Lab Order 1709150

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/2/2017 12:50:00 PM

Batch

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM

Diesel Range Organics (DRO) 9/7/2017 3:50:11 PM10 mg/Kg 1ND 33721

Motor Oil Range Organics (MRO) 9/7/2017 3:50:11 PM50 mg/Kg 1ND 33721

    Surr: DNOP 9/7/2017 3:50:11 PM70-130 %Rec 183.6 33721

EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA

Gasoline Range Organics (GRO) 9/7/2017 5:45:59 PM4.7 mg/Kg 1ND 33725

    Surr: BFB 9/7/2017 5:45:59 PM54-150 %Rec 189.0 33725

EPA METHOD 8021B: VOLATILES Analyst: RAA

Benzene 9/7/2017 5:45:59 PM0.023 mg/Kg 1ND 33725

Toluene 9/7/2017 5:45:59 PM0.047 mg/Kg 1ND 33725

Ethylbenzene 9/7/2017 5:45:59 PM0.047 mg/Kg 1ND 33725

Xylenes, Total 9/7/2017 5:45:59 PM0.094 mg/Kg 1ND 33725

    Surr: 4-Bromofluorobenzene 9/7/2017 5:45:59 PM66.6-132 %Rec 198.0 33725

Qualifiers:

Page 3 of 6

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Agua Moss Landfarm

Client: Rule Engineering LLC

11-Sep-17

QC SUMMARY REPORT
1709150WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-33721

Batch ID: 33721

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 45469

SeqNo: 1440795

LCSSampType: TestCode: EPA Method 8015M/D: Diesel Range Organics

Diesel Range Organics (DRO) 50.00 88.0 73.2 11410 044

Surr: DNOP 5.000 96.9 70 1304.8

Sample ID MB-33721

Batch ID: 33721

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 45469

SeqNo: 1440796

MBLKSampType: TestCode: EPA Method 8015M/D: Diesel Range Organics

Diesel Range Organics (DRO) 10ND

Motor Oil Range Organics (MRO) 50ND

Surr: DNOP 10.00 108 70 13011

Qualifiers:

Page 4 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Agua Moss Landfarm

Client: Rule Engineering LLC

11-Sep-17

QC SUMMARY REPORT
1709150WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-33725

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 45483

SeqNo: 1442487

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 104 76.4 1255.0 026

Surr: BFB 1000 99.6 54 1501000

Sample ID MB-33725

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 45483

SeqNo: 1442488

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.0ND

Surr: BFB 1000 89.9 54 150900

Sample ID 1709150-002AMS

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Cell #2 North Vados RunNo: 45483

SeqNo: 1442500

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 24.06 122 77.8 1284.8 029

Surr: BFB 962.5 101 54 150980

Sample ID 1709150-002AMSD

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Cell #2 North Vados RunNo: 45483

SeqNo: 1442501

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 24.90 112 77.8 128 205.0 0 4.9328

Surr: BFB 996.0 101 54 150 001000

Qualifiers:

Page 5 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Agua Moss Landfarm

Client: Rule Engineering LLC

11-Sep-17

QC SUMMARY REPORT
1709150WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1709150-001AMSD

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Cell #1 Vadose RunNo: 45483

SeqNo: 1442492

MSDSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.9699 91.3 80.9 132 200.024 0 3.170.89

Toluene 0.9699 96.5 79.8 136 200.048 0 2.660.94

Ethylbenzene 0.9699 99.8 79.4 140 200.048 0 1.190.97

Xylenes, Total 2.910 99.7 78.5 142 200.097 0 2.542.9

Surr: 4-Bromofluorobenzene 0.9699 100 66.6 132 000.97

Sample ID LCS-33725

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 45483

SeqNo: 1442497

LCSSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 1.000 89.8 80 1200.025 00.90

Toluene 1.000 92.9 80 1200.050 00.93

Ethylbenzene 1.000 94.2 80 1200.050 00.94

Xylenes, Total 3.000 95.4 80 1200.10 02.9

Surr: 4-Bromofluorobenzene 1.000 99.3 66.6 1320.99

Sample ID MB-33725

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 45483

SeqNo: 1442498

MBLKSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.025ND

Toluene 0.050ND

Ethylbenzene 0.050ND

Xylenes, Total 0.10ND

Surr: 4-Bromofluorobenzene 1.000 96.6 66.6 1320.97

Sample ID 1709150-001AMS

Batch ID: 33725

Analysis Date: 9/7/2017Prep Date: 9/6/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Cell #1 Vadose RunNo: 45483

SeqNo: 1442499

MSSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.9588 95.3 80.9 1320.024 00.91

Toluene 0.9588 100 79.8 1360.048 00.96

Ethylbenzene 0.9588 102 79.4 1400.048 00.98

Xylenes, Total 2.876 103 78.5 1420.096 03.0

Surr: 4-Bromofluorobenzene 0.9588 98.8 66.6 1320.95

Qualifiers:

Page 6 of 6

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



1055 Kipling Street, Lakewood, CO 80215      /      501 Airport Drive #205, Farmington, NM 87401 
 (303) 431-8500  :  Fax: (303) 431-3750  :  www.ruleengineering.com  :  (505) 325-1055 

November 2, 2017 

Ms. Shacie Murray 
Agua Moss LLC 
P.O. Box 600 
Farmington, New Mexico 87499 

Re: Sunco Disposal #1
Injection Water Quarterly Monitoring 
3rd Quarter 2017 

Dear Ms. Murray: 

This report summarizes the sample collection, field screening, and laboratory 
analysis of the injection water at the Agua Moss LLC Sunco Disposal #1 well for the 
3rd Quarter 2017.  Injection water of the Class I Sunco Disposal #1 well is assessed 
on a quarterly basis in accordance with 20.6.5207(B) NMAC. 

Field Activities 
Rule Engineering, LLC (Rule) personnel collected one injection water sample (S-5) 
from the process line inside the pump building at the location on September 1, 2017.  
Injection water was discharged from the valve of the process line into a clean, 5-
gallon bucket for field screening and transfer to laboratory sample containers. 

Upon receipt of the laboratory results, it was discovered that the sample S-5 had 
not been analyzed for chlordane concentration and that benzene was reported in 
excess of the Toxicity Characteristic Concentrations per Table 1, 40 CFR 261.24(b).  
Therefore, an additional sample (S-5(R)) was collected for laboratory analysis on 
October 9, 2017. 

Sample Collection and Field Screening Procedures 
The injection water sample (S-5) was field screened for time sensitive parameters 
including pH, temperature, reduction potential (Eh), specific conductance, and total 
dissolved solids (TDS).  Field screening was conducted utilizing a handheld water 
quality meter calibrated on the day of use with laboratory grade standards.

The sampled injection water was placed into laboratory supplied containers, 
labeled, and maintained on ice until delivery to Hall Environmental Analysis 
Laboratory in Albuquerque, New Mexico. 

Field Screening and Laboratory Analytical Results 
The field screening and laboratory analytical results are summarized in the attached 
Table 1. 

Ms. Shacie Murray 
Sunco Disposal #1: Injection Water Monitoring – 3rd Qtr 2017 
November 2, 2017 
Page 2 of 2 

Benzene concentration for sample S-5 was reported as 1.1 mg/L, which exceeds 
the Toxicity Characteristic Concentration of 0.5 mg/L.  The benzene concentration 
decreased to 0.36 mg/L in sample S-5(R). 

QA/QC Considerations 
Field measurements for time sensitive parameters including pH, temperature, 
reduction potential, and specific conductance more accurately reflect the 
characteristics of the injection water than laboratory results for these parameters 
due to their rapidly changing nature when removed from the stable environment of 
the process line.  The hold time qualifier is indicated on the laboratory report for pH 
as the hold time of 15 minutes from collection was exceeded during transport prior 
to analysis.  Similarly, the hold time was exceeded for reduction potential, 
phosphorus, and corrosivity by pH.

A dilution due to matrix qualifier is indicated on the laboratory report for total 
dissolved solids.   

The recovery of a surrogate spike for chlordane was below the anticipated 
percentage range due to dilution or matrix interference.

Closure and Limitations 
This report is prepared for the exclusive use of Agua Moss LLC and is subject to the 
terms, conditions, and limitations stated in Rule’s report and Service Agreement with 
Agua Moss LLC.  All work has been performed in accordance with generally 
accepted professional environmental consulting practices.  No other warranty is 
expressed or implied. 

Rule Engineering appreciates the opportunity to provide services to Agua Moss 
LLC.  If you have any questions, please contact me at (505) 325-1055. 

Sincerely,
Rule Engineering, LLC 

Heather M. Woods, P.G. 
Area Manager/Geologist 

Attachments:
Table 1. Summary of Field Screening and Laboratory Analytical Results 
Laboratory Analytical Reports (Hall: 1709101 and 1710519) 

Agua Moss
Surnco Disposal #1 _____________________________________________________________________________________________________November 2, 2017

Table 1. Summary of Field Screening and Laboratory Analytical Results

Sample ID S-5(R)S-5

Collection Date 10/9/2017

Analyte Laboratory Results Field Results Laboratory Results

pH 7.62 H 7.44 -- su
Temperature -- 26.1 -- °C
Reduction Potential -330 H -400 -- mV
Specific Conductance 25,000 27,412 -- µmhos/cm
Specific Gravity 1.012 -- --
Total Dissolved Solids 16,300 D 17,803 -- mg/L
Bicarbonate (As CaCO3) 1,005 -- -- mg/L

Carbonate (As CaCO3) <2.000 -- -- mg/L

Flouride <0.50 -- -- mg/L
Chloride 8,800 -- -- mg/L
Bromide 47 -- -- mg/L
Phosphorus, Orthophosphate <2.5 H -- -- mg/L
Sulfate 200 -- -- mg/L
Nitrate + Nitrite (as N) <10 -- -- mg/L
Calcium 1,200 -- -- mg/L
Magnesium 88 -- -- mg/L
Potassium 260 -- -- mg/L
Sodium 4,700 -- -- mg/L
Reactive Cyanide <0.125 -- -- mg/L
Reactive Sulfide 0.885 -- -- mg/L
Flashpoint Did not flash at 170°F -- --
Corrosivity by pH 7.57 H -- -- su
Arsenic <5.0 -- -- mg/L 5.0 mg/L
Barium <500 -- -- mg/L 100.0 mg/L
Benzene 1.1 -- 0.36 mg/L 0.5 mg/L
Cadmium <1.0 -- -- mg/L 1.0 mg/L
Carbon tetrachloride <0.50 -- -- mg/L 0.5 mg/L
Chlordane -- -- <0.010 S mg/L 0.03 mg/L
Chlorobenzene <100 -- -- mg/L 100.0 mg/L
Chloroform <6.0 -- -- mg/L 6.0 mg/L
Chromium <5.0 -- -- mg/L 5.0 mg/L
Cresols, Total <200 -- -- mg/L 200 mg/L
1,4-Dichlorobenzene <7.5 -- -- mg/L 7.5 mg/L
1,2-Dichloroethane <0.50 -- -- mg/L 0.5 mg/L
1,1-Dichloroethene <0.70 -- -- mg/L 0.7 mg/L
2,4-Dinitroltoluene <0.13 -- -- mg/L 0.13 mg/L
Hexachlorobenzene <0.13 -- -- mg/L 0.13 mg/L
Hexachlorobutadiene <0.50 -- -- mg/L 0.5 mg/L
Hexachloroethane <3.0 -- -- mg/L 3.0 mg/L
Lead <5.0 -- -- mg/L 5.0 mg/L
Mercury <0.0010 -- -- mg/L 0.2 mg/L
Methyl ethyl ketone <200 -- -- mg/L 200.0 mg/L
Nitrobenzene <2.0 -- -- mg/L 2.0 mg/L
Pentachlorophenol <100 -- -- mg/L 100.0 mg/L
Pyridine <5.0 -- -- mg/L 5.0 mg/L
Selenium <1.0 -- -- mg/L 1.0 mg/L
Silver <5.0 -- -- mg/L 5.0 mg/L
Tetrachloroethylene <0.70 -- -- mg/L 0.7 mg/L
Trichloreoethylene <0.50 -- -- mg/L 0.5 mg/L
2,4,5-Trichlorophenol <400 -- -- mg/L 400.0 mg/L
2,4,6-Trichlorophenol <2.0 -- -- mg/L 2.0 mg/L
Vinyl chloride <0.20 -- -- mg/L 0.2 mg/L

Notes: su - standard units

°C - degrees Celcius
°F - degrees Farenheit
mV - millivolts
µmhos/cm - micromohs per centimeter
mg/L - milligrams per liter
H - Holding times for preparation or analysis exceeded
D - Sample diluted due to matrix
S - % Recovery outside of range due to dilution or matix

1.00 Concentration exeeds the Toxicity Characteristic Concentration

9/1/2017
Units

Toxicity
Characteristic

Concentrations

1 of 1



October 03, 2017

Rule Engineering LLC

Heather Woods

Dear Heather Woods:

RE: Sunco Disposal 1 OrderNo.: 1709101

FAX

TEL: (505) 325-1055

501 Airport Dr., Ste 205

Farmington, NM 87401

Hall Environmental Analysis Laboratory

4901 Hawkins NE
Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 1 sample(s) on 9/2/2017 for the
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results, it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109

Project: Sunco Disposal 1

Client Sample ID: S-5 (9/1/17)

Collection Date: 9/1/2017 9:20:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1709101-001

Date Reported: 10/3/2017

Analytical Report

Lab Order 1709101

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/2/2017 12:50:00 PM

Batch

EPA METHOD 8270C TCLP Analyst: DAM

2-Methylphenol 9/19/2017 11:13:41 AM200 mg/L 1ND 33765

3+4-Methylphenol 9/19/2017 11:13:41 AM200 mg/L 1ND 33765

Phenol 9/19/2017 11:13:41 AM200 mg/L 1ND 33765

2,4-Dinitrotoluene 9/19/2017 11:13:41 AM0.13 mg/L 1ND 33765

Hexachlorobenzene 9/19/2017 11:13:41 AM0.13 mg/L 1ND 33765

Hexachlorobutadiene 9/19/2017 11:13:41 AM0.50 mg/L 1ND 33765

Hexachloroethane 9/19/2017 11:13:41 AM3.0 mg/L 1ND 33765

Nitrobenzene 9/19/2017 11:13:41 AM2.0 mg/L 1ND 33765

Pentachlorophenol 9/19/2017 11:13:41 AM100 mg/L 1ND 33765

Pyridine 9/19/2017 11:13:41 AM5.0 mg/L 1ND 33765

2,4,5-Trichlorophenol 9/19/2017 11:13:41 AM400 mg/L 1ND 33765

2,4,6-Trichlorophenol 9/19/2017 11:13:41 AM2.0 mg/L 1ND 33765

Cresols, Total 9/19/2017 11:13:41 AM200 mg/L 1ND 33765

    Surr: 2-Fluorophenol 9/19/2017 11:13:41 AM15-124 %Rec 142.1 33765

    Surr: Phenol-d5 9/19/2017 11:13:41 AM15-118 %Rec 133.8 33765

    Surr: 2,4,6-Tribromophenol 9/19/2017 11:13:41 AM15-148 %Rec 179.6 33765

    Surr: Nitrobenzene-d5 9/19/2017 11:13:41 AM40.6-124 %Rec 172.2 33765

    Surr: 2-Fluorobiphenyl 9/19/2017 11:13:41 AM35.7-128 %Rec 169.0 33765

    Surr: 4-Terphenyl-d14 9/19/2017 11:13:41 AM18.8-115 %Rec 164.3 33765

SPECIFIC GRAVITY Analyst: JRR

Specific Gravity 9/7/2017 1:10:00 PM0 11.012 R45481

EPA METHOD 300.0: ANIONS Analyst: CJS

Fluoride 9/7/2017 5:14:31 PM0.50 mg/L 5ND R45505

Chloride 9/21/2017 10:11:53 PM250 mg/L 5008800 A45821

Bromide 9/7/2017 5:14:31 PM0.50 mg/L 547 R45505

Phosphorus, Orthophosphate (As P) H 9/7/2017 5:14:31 PM2.5 mg/L 5ND R45505

Sulfate 9/7/2017 5:26:56 PM10 mg/L 20200 R45505

Nitrate+Nitrite as N 9/22/2017 9:03:19 PM10 mg/L 50ND R45820

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 9/13/2017 3:10:46 PM25 µmhos/cm 525000 R45647

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 9/7/2017 6:09:28 PM20.00 mg/L CaCO3 11005 R45511

Carbonate (As CaCO3) 9/7/2017 6:09:28 PM2.000 mg/L CaCO3 1ND R45511

Total Alkalinity (as CaCO3) 9/7/2017 6:09:28 PM20.00 mg/L CaCO3 11005 R45511

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids *D 9/8/2017 3:03:00 PM200 mg/L 116300 33751

Qualifiers:
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client Sample ID: S-5 (9/1/17)

Collection Date: 9/1/2017 9:20:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1709101-001

Date Reported: 10/3/2017

Analytical Report

Lab Order 1709101

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/2/2017 12:50:00 PM

Batch

SM4500-H+B: PH Analyst: JRR

pH H 9/7/2017 6:09:28 PMpH units 17.62 R45511

EPA METHOD 7470: MERCURY Analyst: DBK

Mercury 9/15/2017 6:48:58 PM0.0010 mg/L 5ND 33892

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Arsenic 9/28/2017 1:33:09 PM5.0 mg/L 1ND 34004

Barium 9/28/2017 1:12:42 PM500 mg/L 5ND 34004

Cadmium 9/28/2017 1:33:09 PM1.0 mg/L 1ND 34004

Calcium 9/24/2017 12:35:22 PM20 mg/L 201200 34004

Chromium 9/28/2017 1:33:09 PM5.0 mg/L 1ND 34004

Lead 9/28/2017 1:33:09 PM5.0 mg/L 1ND 34004

Magnesium 9/24/2017 12:38:18 PM5.0 mg/L 588 34004

Potassium 9/24/2017 12:38:18 PM5.0 mg/L 5260 34004

Selenium 9/28/2017 1:33:09 PM1.0 mg/L 1ND 34004

Silver 9/28/2017 1:33:09 PM5.0 mg/L 1ND 34004

Sodium 9/22/2017 10:32:07 AM100 mg/L 1004700 34004

TCLP VOLATILES BY 8260B Analyst: RAA

Benzene 9/7/2017 4:47:00 PM0.50 mg/L 2001.1 T45499

1,2-Dichloroethane (EDC) 9/7/2017 4:47:00 PM0.50 mg/L 200ND T45499

2-Butanone 9/7/2017 4:47:00 PM200 mg/L 200ND T45499

Carbon Tetrachloride 9/7/2017 4:47:00 PM0.50 mg/L 200ND T45499

Chloroform 9/7/2017 4:47:00 PM6.0 mg/L 200ND T45499

1,4-Dichlorobenzene 9/7/2017 4:47:00 PM7.5 mg/L 200ND T45499

1,1-Dichloroethene 9/7/2017 4:47:00 PM0.70 mg/L 200ND T45499

Hexachlorobutadiene 9/7/2017 4:47:00 PM0.50 mg/L 200ND T45499

Tetrachloroethene (PCE) 9/7/2017 4:47:00 PM0.70 mg/L 200ND T45499

Trichloroethene (TCE) 9/7/2017 4:47:00 PM0.50 mg/L 200ND T45499

Vinyl chloride 9/7/2017 4:47:00 PM0.20 mg/L 200ND T45499

Chlorobenzene 9/7/2017 4:47:00 PM100 mg/L 200ND T45499

    Surr: 1,2-Dichloroethane-d4 9/7/2017 4:47:00 PM70-130 %Rec 200101 T45499

    Surr: 4-Bromofluorobenzene 9/7/2017 4:47:00 PM70-130 %Rec 20095.2 T45499

    Surr: Dibromofluoromethane 9/7/2017 4:47:00 PM70-130 %Rec 200102 T45499

    Surr: Toluene-d8 9/7/2017 4:47:00 PM70-130 %Rec 20093.5 T45499

Qualifiers:
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified





Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R45505

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45505

SeqNo: 1442411

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.100ND

Bromide 0.100ND

Phosphorus, Orthophosphate (As P 0.500ND

Sulfate 0.500ND

Sample ID LCS

Batch ID: R45505

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45505

SeqNo: 1442412

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 109 90 1100.100 00.545

Bromide 2.500 95.6 90 1100.100 02.39

Phosphorus, Orthophosphate (As P 5.000 92.8 90 1100.500 04.64

Sulfate 10.00 94.3 90 1100.500 09.43

Sample ID MB

Batch ID: A45821

Analysis Date: 9/21/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45821

SeqNo: 1456045

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: A45821

Analysis Date: 9/21/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45821

SeqNo: 1456046

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.5 90 1100.50 04.8

Sample ID MB

Batch ID: R45820

Analysis Date: 9/22/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45820

SeqNo: 1456612

mblkSampType: TestCode: EPA Method 300.0: Anions

Nitrate+Nitrite as N 0.20ND

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS

Batch ID: R45820

Analysis Date: 9/22/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45820

SeqNo: 1456613

lcsSampType: TestCode: EPA Method 300.0: Anions

Nitrate+Nitrite as N 3.500 98.9 90 1100.20 03.5

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 100ng lcs

Batch ID: T45499

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45499

SeqNo: 1442202

LCSSampType: TestCode: TCLP Volatiles by 8260B

Benzene 0.02000 103 70 1300.010 00.021

1,1-Dichloroethene 0.02000 108 70 1300.010 00.022

Trichloroethene (TCE) 0.02000 103 70 1300.010 00.021

Chlorobenzene 0.02000 99.5 70 1300.010 00.020

Surr: 1,2-Dichloroethane-d4 0.01000 101 70 1300.010

Surr: 4-Bromofluorobenzene 0.01000 96.7 70 1300.0097

Surr: Dibromofluoromethane 0.01000 99.8 70 1300.010

Surr: Toluene-d8 0.01000 94.3 70 1300.0094

Sample ID rb

Batch ID: T45499

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45499

SeqNo: 1442203

MBLKSampType: TestCode: TCLP Volatiles by 8260B

Benzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

2-Butanone 200ND

Carbon Tetrachloride 0.50ND

Chloroform 6.0ND

1,4-Dichlorobenzene 7.5ND

1,1-Dichloroethene 0.70ND

Hexachlorobutadiene 0.50ND

Tetrachloroethene (PCE) 0.70ND

Trichloroethene (TCE) 0.50ND

Vinyl chloride 0.20ND

Chlorobenzene 100ND

Surr: 1,2-Dichloroethane-d4 0.01000 98.9 70 1300.0099

Surr: 4-Bromofluorobenzene 0.01000 95.6 70 1300.0096

Surr: Dibromofluoromethane 0.01000 99.9 70 1300.010

Surr: Toluene-d8 0.01000 93.5 70 1300.0093

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1709101-001bms

Batch ID: 33765

Analysis Date: 9/19/2017Prep Date: 9/8/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45731

SeqNo: 1452210

MSSampType: TestCode: EPA Method 8270C TCLP

2-Methylphenol 0.1000 59.0 23.9 1290.0010 00.059

3+4-Methylphenol 0.2000 61.3 15 1670.0010 00.12

2,4-Dinitrotoluene 0.1000 51.6 15 1470.0010 00.052

Hexachlorobenzene 0.1000 61.0 41.4 1360.0010 00.061

Hexachlorobutadiene 0.1000 52.1 16.2 1340.0010 00.052

Hexachloroethane 0.1000 44.3 20.6 1240.0010 00.044

Nitrobenzene 0.1000 64.1 39.5 1340.0010 00.064

Pentachlorophenol 0.1000 42.7 15 1370.0010 00.043

Pyridine 0.1000 30.0 15 1290.0010 00.030

2,4,5-Trichlorophenol 0.1000 71.6 15 1580.0010 00.072

2,4,6-Trichlorophenol 0.1000 60.5 15 1530.0010 00.060

Cresols, Total 0.3000 60.6 10.6 1790.0010 00.18

Surr: 2-Fluorophenol 0.2000 41.5 15 1240.083

Surr: Phenol-d5 0.2000 34.3 15 1180.069

Surr: 2,4,6-Tribromophenol 0.2000 61.9 15 1480.12

Surr: Nitrobenzene-d5 0.1000 71.3 40.6 1240.071

Surr: 2-Fluorobiphenyl 0.1000 61.3 35.7 1280.061

Surr: 4-Terphenyl-d14 0.1000 56.1 18.8 1150.056

Sample ID 1709101-001bmsd

Batch ID: 33765

Analysis Date: 9/19/2017Prep Date: 9/8/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45731

SeqNo: 1452211

MSDSampType: TestCode: EPA Method 8270C TCLP

2-Methylphenol 0.1000 62.6 23.9 129 200.0010 0 5.950.063

3+4-Methylphenol 0.2000 66.4 15 167 200.0010 0 7.890.13

2,4-Dinitrotoluene 0.1000 58.5 15 147 23.20.0010 0 12.50.058

Hexachlorobenzene 0.1000 70.1 41.4 136 200.0010 0 13.80.070

Hexachlorobutadiene 0.1000 60.8 16.2 134 200.0010 0 15.40.061

Hexachloroethane 0.1000 49.2 20.6 124 31.30.0010 0 10.40.049

Nitrobenzene 0.1000 75.9 39.5 134 26.60.0010 0 16.90.076

Pentachlorophenol 0.1000 42.3 15 137 27.90.0010 0 1.130.042

Pyridine 0.1000 10.2 15 129 47.4 RS0.0010 0 98.30.010

2,4,5-Trichlorophenol 0.1000 80.3 15 158 36.90.0010 0 11.40.080

2,4,6-Trichlorophenol 0.1000 71.3 15 153 37.20.0010 0 16.40.071

Cresols, Total 0.3000 65.1 10.6 179 27.40.0010 0 7.270.20

Surr: 2-Fluorophenol 0.2000 45.4 15 124 000.091

Surr: Phenol-d5 0.2000 36.0 15 118 000.072

Surr: 2,4,6-Tribromophenol 0.2000 68.2 15 148 000.14

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1709101-001bmsd

Batch ID: 33765

Analysis Date: 9/19/2017Prep Date: 9/8/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45731

SeqNo: 1452211

MSDSampType: TestCode: EPA Method 8270C TCLP

Surr: Nitrobenzene-d5 0.1000 81.4 40.6 124 000.081

Surr: 2-Fluorobiphenyl 0.1000 72.6 35.7 128 000.073

Surr: 4-Terphenyl-d14 0.1000 64.2 18.8 115 000.064

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-33892

Batch ID: 33892

Analysis Date: 9/15/2017Prep Date: 9/15/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45662

SeqNo: 1449239

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-33892

Batch ID: 33892

Analysis Date: 9/15/2017Prep Date: 9/15/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45662

SeqNo: 1449240

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 99.1 80 1200.00020 00.0050

Sample ID 1709101-001DMS

Batch ID: 33892

Analysis Date: 9/15/2017Prep Date: 9/15/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45662

SeqNo: 1449249

MSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 73.2 75 125 S0.0010 0.00019950.0039

Sample ID 1709101-001DMSD

Batch ID: 33892

Analysis Date: 9/15/2017Prep Date: 9/15/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45662

SeqNo: 1449250

MSDSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 74.0 75 125 20 S0.0010 0.0001995 1.050.0039

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-34004

Batch ID: 34004

Analysis Date: 9/22/2017Prep Date: 9/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45798

SeqNo: 1455670

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.020ND

Barium 0.020ND

Cadmium 0.0020ND

Calcium 1.0ND

Chromium 0.0060ND

Lead 0.0050ND

Magnesium 1.0ND

Potassium 1.0ND

Selenium 0.050ND

Silver 0.0050ND

Sodium 1.0ND

Sample ID LCS-34004

Batch ID: 34004

Analysis Date: 9/22/2017Prep Date: 9/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45798

SeqNo: 1455671

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 104 80 1200.020 00.52

Barium 0.5000 98.4 80 1200.020 00.49

Cadmium 0.5000 95.9 80 1200.0020 00.48

Calcium 50.00 101 80 1201.0 050

Chromium 0.5000 98.0 80 1200.0060 00.49

Lead 0.5000 95.1 80 1200.0050 00.48

Magnesium 50.00 99.2 80 1201.0 050

Potassium 50.00 95.4 80 1201.0 048

Selenium 0.5000 94.6 80 1200.050 00.47

Silver 0.1000 97.5 80 1200.0050 00.097

Sodium 50.00 97.2 80 1201.0 049

Sample ID 1709101-001DMS

Batch ID: 34004

Analysis Date: 9/28/2017Prep Date: 9/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45960

SeqNo: 1461674

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 102 75 1250.020 0.11270.62

Cadmium 0.5000 99.9 75 1250.0020 00.50

Chromium 0.5000 93.8 75 1250.0060 0.018690.49

Lead 0.5000 89.8 75 1250.0050 00.45

Selenium 0.5000 46.8 75 125 S0.050 00.23

Silver 0.1000 110 75 1250.0050 00.11

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1709101-001DMSD

Batch ID: 34004

Analysis Date: 9/28/2017Prep Date: 9/21/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45960

SeqNo: 1461678

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 118 75 125 200.020 0 4.960.59

Cadmium 0.5000 91.2 75 125 200.0020 0 9.070.46

Chromium 0.5000 85.6 75 125 200.0060 0.01869 8.780.45

Lead 0.5000 82.5 75 125 200.0050 0 8.500.41

Selenium 0.5000 40.4 75 125 20 S0.050 0 14.70.20

Silver 0.1000 101 75 125 200.0050 0 8.610.10

Sample ID 1709101-001DPS

Batch ID: 34004

Analysis Date: 9/28/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-5 (9/1/17) RunNo: 45960

SeqNo: 1461679

PSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Selenium 0.5000 82.8 80 1200.050 00.41

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R45511

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 45511

SeqNo: 1442538

MBLKSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R45511

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 45511

SeqNo: 1442539

LCSSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 98.9 90 11020.00 079.12

Qualifiers:

Page 11 of 13

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1709101-001CDUP

Batch ID: R45481

Analysis Date: 9/7/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: S-5 (9/1/17) RunNo: 45481

SeqNo: 1441598

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.3371.008

Qualifiers:

Page 12 of 13

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

03-Oct-17

QC SUMMARY REPORT
1709101WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-33751

Batch ID: 33751

Analysis Date: 9/8/2017Prep Date: 9/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 45510

SeqNo: 1442510

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-33751

Batch ID: 33751

Analysis Date: 9/8/2017Prep Date: 9/7/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 45510

SeqNo: 1442511

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 101 80 12020.0 01010

Qualifiers:

Page 13 of 13

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified





1055 Kipling Street, Lakewood, CO 80215      /      501 Airport Drive #205, Farmington, NM 87401 
 (303) 431-8500  :  Fax: (303) 431-3750  :  www.ruleengineering.com  :  (505) 325-1055 

January 18, 2018 

Ms. Shacie Murray 
Agua Moss LLC 
P.O. Box 600 
Farmington, New Mexico 87499 

Re: Sunco Disposal #1
Injection Water Quarterly Monitoring 
4th Quarter 2017 

Dear Ms. Murray: 

This report summarizes the sample collection, field screening, and laboratory 
analysis of the injection water at the Agua Moss LLC Sunco Disposal #1 well for the 
4th Quarter 2017.  Injection water of the Class I Sunco Disposal #1 well is assessed 
on a quarterly basis in accordance with 20.6.5207(B) NMAC. 

Field Activities 
Rule Engineering, LLC (Rule) personnel collected one injection water sample (S-6) 
from the process line inside the pump building at the location on December 7, 2017.  
Injection water was discharged directly from the valve of the process line into 
laboratory sample containers and a clean container for field screening. 

Sample Collection and Field Screening Procedures 
The injection water sample (S-6) was field screened for time sensitive parameters 
including pH, temperature, reduction potential (Eh), specific conductance, and total 
dissolved solids (TDS).  Field screening was conducted utilizing a handheld water 
quality meter calibrated on the day of use with laboratory grade standards.

The sampled injection water was placed into laboratory supplied containers, 
labeled, and maintained on ice until delivery to Hall Environmental Analysis 
Laboratory in Albuquerque, New Mexico. 

Field Screening and Laboratory Analytical Results 
The field screening and laboratory analytical results are summarized in the attached 
Table 1. 

Benzene concentration for sample S-6 was reported as 1.1 mg/L, which exceeds 
the Toxicity Characteristic Concentration of 0.5 mg/L.  However, only RCRA Subtitle 
C exempt oilfield waste is accepted at the facility and elevated concentrations of 
benzene can be expected. 

Ms. Shacie Murray 
Sunco Disposal #1: Injection Water Monitoring – 4th Qtr 2017 
January 18, 2018 
Page 2 of 2 

QA/QC Considerations 
Field measurements for time sensitive parameters including pH, temperature, 
reduction potential, and specific conductance more accurately reflect the 
characteristics of the injection water than laboratory results for these parameters 
due to their rapidly changing nature when removed from the stable environment of 
the process line.  The hold time qualifier is indicated on the laboratory report for pH 
as the hold time of 15 minutes from collection was exceeded during transport prior 
to analysis.  Similarly, the hold time was exceeded for reduction potential and 
corrosivity by pH.

A dilution due to matrix qualifier is indicated on the laboratory report for total 
dissolved solids.   

The recovery of a surrogate spike for chlordane was below the anticipated 
percentage range due to dilution or matrix interference and above the anticipated 
percentage range due to dilution or matrix interference for reactive cyanide.

Closure and Limitations 
This report is prepared for the exclusive use of Agua Moss LLC and is subject to the 
terms, conditions, and limitations stated in Rule’s report and Service Agreement with 
Agua Moss LLC.  All work has been performed in accordance with generally 
accepted professional environmental consulting practices.  No other warranty is 
expressed or implied. 

Rule Engineering appreciates the opportunity to provide services to Agua Moss 
LLC.  If you have any questions, please contact me at (505) 325-1055. 

Sincerely,
Rule Engineering, LLC 

Heather M. Woods, P.G. 
Area Manager/Geologist 

Attachments:
Table 1. Summary of Field Screening and Laboratory Analytical Results 
Laboratory Analytical Reports (Hall: 1712479) 



Agua Moss
Surnco Disposal #1 ___________________________________________________________________________________________________________January 18, 2018

Table 1. Summary of Field Screening and Laboratory Analytical Results

Sample ID S-6

Collection Date

Analyte Laboratory Results Field Results

pH 7.06 H 7.07 su
Temperature -- 10.7 °C
Reduction Potential 228 H -224.6 mV
Specific Conductance 73,000 52,047 µmhos/cm
Specific Gravity 1.025 --
Total Dissolved Solids 39,200 D 33,832 mg/L
Bicarbonate (As CaCO3) 740.3 -- mg/L
Carbonate (As CaCO3) <2.000 -- mg/L
Fluoride <2.0 -- mg/L
Chloride 25,000 -- mg/L
Bromide 37 -- mg/L
Phosphorus, Orthophosphate <2.5 -- mg/L
Sulfate 170 -- mg/L
Nitrate + Nitrite (as N) <20 -- mg/L
Calcium 5,100 -- mg/L
Magnesium 290 -- mg/L
Potassium 1,000 -- mg/L
Sodium 6,500 -- mg/L
Reactive Cyanide <0.00500 S -- mg/L
Reactive Sulfide <0.0500 -- mg/L
Flashpoint Did not flash at 170°F --
Corrosivity by pH 6.89 H -- su
Arsenic 0.16 -- mg/L 5.0 mg/L
Barium 19 -- mg/L 100.0 mg/L
Benzene 1.1 -- mg/L 0.5 mg/L
Cadmium <0.0020 -- mg/L 1.0 mg/L
Carbon tetrachloride <0.50 -- mg/L 0.5 mg/L
Chlordane <0.15 S -- mg/L 0.03 mg/L
Chlorobenzene <100 -- mg/L 100.0 mg/L
Chloroform <6.0 -- mg/L 6.0 mg/L
Chromium 0.087 -- mg/L 5.0 mg/L
Cresols, Total <200 -- mg/L 200 mg/L
1,4-Dichlorobenzene <7.5 -- mg/L 7.5 mg/L
1,2-Dichloroethane <0.50 -- mg/L 0.5 mg/L
1,1-Dichloroethene <0.70 -- mg/L 0.7 mg/L
2,4-Dinitroltoluene <0.13 -- mg/L 0.13 mg/L
Hexachlorobenzene <0.13 -- mg/L 0.13 mg/L
Hexachlorobutadiene <0.50 -- mg/L 0.5 mg/L
Hexachloroethane <3.0 -- mg/L 3.0 mg/L
Lead 0.038 -- mg/L 5.0 mg/L
Mercury 0.0016 -- mg/L 0.2 mg/L
Methyl ethyl ketone <200 -- mg/L 200.0 mg/L
Nitrobenzene <2.0 -- mg/L 2.0 mg/L
Pentachlorophenol <100 -- mg/L 100.0 mg/L
Pyridine <5.0 -- mg/L 5.0 mg/L
Selenium 0.24 -- mg/L 1.0 mg/L
Silver 0.035 -- mg/L 5.0 mg/L
Tetrachloroethylene <0.70 -- mg/L 0.7 mg/L
Trichloreoethylene <0.50 -- mg/L 0.5 mg/L
2,4,5-Trichlorophenol <400 -- mg/L 400.0 mg/L
2,4,6-Trichlorophenol <2.0 -- mg/L 2.0 mg/L
Vinyl chloride <0.20 -- mg/L 0.2 mg/L

Notes: su - standard units
°C - degrees Celcius
°F - degrees Farenheit
mV - millivolts
µmhos/cm - micromohs per centimeter
mg/L - milligrams per liter
H - Holding times for preparation or analysis exceeded
D - Sample diluted due to matrix
S - % Recovery outside of range due to dilution or matix

1.00 Concentration exeeds the Toxicity Characteristic Conce

12/7/2017
Units

Toxicity
Characteristic

Concentrations

1 of 1

Rule Engineering LLC

Heather Woods

Dear Heather Woods:

RE: Sunco Disposal 1 OrderNo.: 1712479

FAX

TEL: (505) 325-1055

501 Airport Dr., Ste 205

Farmington, NM 87401

Hall Environmental Analysis Laboratory

4901 Hawkins NE
Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 1 sample(s) on 12/8/2017 for the
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results, it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109

Project: Sunco Disposal 1

Client Sample ID: S-6 (12/7/17

Collection Date: 12/7/2017 10:36:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1712479-001

Date Reported:

Analytical Report

Lab Order 1712479

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/8/2017 7:55:00 AM

Batch

EPA METHOD 8081: PESTICIDES TCLP Analyst: MAB

Chlordane 12/15/2017 2:13:50 PM0.15 mg/L 1ND 35478

    Surr: Decachlorobiphenyl 12/15/2017 2:13:50 PM57.8-124 %Rec 1118 35478

    Surr: Tetrachloro-m-xylene S 12/15/2017 2:13:50 PM43-114 %Rec 1120 35478

EPA METHOD 8270C TCLP Analyst: DAM

2-Methylphenol 12/15/2017 2:58:12 PM200 mg/L 1ND 35503

3+4-Methylphenol 12/15/2017 2:58:12 PM200 mg/L 1ND 35503

Phenol 12/15/2017 2:58:12 PM200 mg/L 1ND 35503

2,4-Dinitrotoluene 12/15/2017 2:58:12 PM0.13 mg/L 1ND 35503

Hexachlorobenzene 12/15/2017 2:58:12 PM0.13 mg/L 1ND 35503

Hexachlorobutadiene 12/15/2017 2:58:12 PM0.50 mg/L 1ND 35503

Hexachloroethane 12/15/2017 2:58:12 PM3.0 mg/L 1ND 35503

Nitrobenzene 12/15/2017 2:58:12 PM2.0 mg/L 1ND 35503

Pentachlorophenol 12/15/2017 2:58:12 PM100 mg/L 1ND 35503

Pyridine 12/15/2017 2:58:12 PM5.0 mg/L 1ND 35503

2,4,5-Trichlorophenol 12/15/2017 2:58:12 PM400 mg/L 1ND 35503

2,4,6-Trichlorophenol 12/15/2017 2:58:12 PM2.0 mg/L 1ND 35503

Cresols, Total 12/15/2017 2:58:12 PM200 mg/L 1ND 35503

    Surr: 2-Fluorophenol 12/15/2017 2:58:12 PM15-124 %Rec 137.7 35503

    Surr: Phenol-d5 12/15/2017 2:58:12 PM15-118 %Rec 131.9 35503

    Surr: 2,4,6-Tribromophenol 12/15/2017 2:58:12 PM15-148 %Rec 173.1 35503

    Surr: Nitrobenzene-d5 12/15/2017 2:58:12 PM40.6-124 %Rec 159.2 35503

    Surr: 2-Fluorobiphenyl 12/15/2017 2:58:12 PM35.7-128 %Rec 157.0 35503

    Surr: 4-Terphenyl-d14 12/15/2017 2:58:12 PM18.8-115 %Rec 145.2 35503

SPECIFIC GRAVITY Analyst: JRR

Specific Gravity 12/19/2017 12:14:00 PM0 11.025 R47877

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 12/8/2017 4:20:33 PM2.0 mg/L 20ND R47664

Chloride * 12/28/2017 1:11:33 AM1000 mg/L 2E25000 A48068

Bromide 12/8/2017 4:20:33 PM2.0 mg/L 2037 R47664

Phosphorus, Orthophosphate (As P) 12/8/2017 4:08:08 PM2.5 mg/L 5ND R47664

Sulfate 12/8/2017 4:08:08 PM2.5 mg/L 5170 R47664

Nitrate+Nitrite as N 12/28/2017 1:23:58 AM20 mg/L 100ND A48068

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 12/14/2017 12:22:59 AM250 µmhos/cm 5073000 R47803

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 12/11/2017 4:41:02 PM20.00 mg/L CaCO3 1740.3 R47724

Carbonate (As CaCO3) 12/11/2017 4:41:02 PM2.000 mg/L CaCO3 1ND R47724

Qualifiers:

Page 1 of 16

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client Sample ID: S-6 (12/7/17

Collection Date: 12/7/2017 10:36:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1712479-001

Date Reported:

Analytical Report

Lab Order 1712479

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/8/2017 7:55:00 AM

Batch

SM2320B: ALKALINITY Analyst: JRR

Total Alkalinity (as CaCO3) 12/11/2017 4:41:02 PM20.00 mg/L CaCO3 1740.3 R47724

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids *D 12/13/2017 9:25:00 AM200 mg/L 139200 35443

SM4500-H+B: PH Analyst: JRR

pH H 12/11/2017 4:41:02 PMpH units 17.06 R47724

EPA METHOD 7470: MERCURY Analyst: MED

Mercury 12/27/2017 2:44:45 PM0.00020 mg/L 10.0016 35706

EPA METHOD 6010B: DISSOLVED METALS Analyst: MED

Calcium 1/4/2018 2:24:41 PM100 mg/L 1005100 A48195

Magnesium 1/2/2018 10:05:49 AM5.0 mg/L 5290 A48122

Potassium 1/4/2018 2:24:41 PM100 mg/L 1001000 A48195

Sodium 1/4/2018 2:24:41 PM100 mg/L 1006500 A48195

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Arsenic 1/3/2018 10:41:06 AM0.040 mg/L 20.16 35440

Barium 1/3/2018 10:42:45 AM1.0 mg/L 5019 35440

Cadmium 12/14/2017 10:04:27 AM0.0020 mg/L 1ND 35440

Chromium 12/14/2017 10:04:27 AM0.0060 mg/L 10.087 35440

Lead 1/3/2018 10:41:06 AM0.010 mg/L 20.038 35440

Selenium 1/5/2018 12:53:07 PM0.10 mg/L 20.24 35440

Silver 12/14/2017 10:04:27 AM0.0050 mg/L 10.035 35440

TCLP VOLATILES BY 8260B Analyst: RAA

Benzene 12/12/2017 3:00:00 AM0.50 mg/L 2001.1 T47690

1,2-Dichloroethane (EDC) 12/12/2017 3:00:00 AM0.50 mg/L 200ND T47690

2-Butanone 12/12/2017 3:00:00 AM200 mg/L 200ND T47690

Carbon Tetrachloride 12/12/2017 3:00:00 AM0.50 mg/L 200ND T47690

Chloroform 12/12/2017 3:00:00 AM6.0 mg/L 200ND T47690

1,4-Dichlorobenzene 12/12/2017 3:00:00 AM7.5 mg/L 200ND T47690

1,1-Dichloroethene 12/12/2017 3:00:00 AM0.70 mg/L 200ND T47690

Hexachlorobutadiene 12/12/2017 3:00:00 AM0.50 mg/L 200ND T47690

Tetrachloroethene (PCE) 12/12/2017 3:00:00 AM0.70 mg/L 200ND T47690

Trichloroethene (TCE) 12/12/2017 3:00:00 AM0.50 mg/L 200ND T47690

Vinyl chloride 12/12/2017 3:00:00 AM0.20 mg/L 200ND T47690

Chlorobenzene 12/12/2017 3:00:00 AM100 mg/L 200ND T47690

    Surr: 1,2-Dichloroethane-d4 12/12/2017 3:00:00 AM70-130 %Rec 200111 T47690

    Surr: 4-Bromofluorobenzene 12/12/2017 3:00:00 AM70-130 %Rec 200101 T47690

    Surr: Dibromofluoromethane 12/12/2017 3:00:00 AM70-130 %Rec 200108 T47690

Qualifiers:

Page 2 of 16

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client Sample ID: S-6 (12/7/17

Collection Date: 12/7/2017 10:36:00 AM

Matrix: AQUEOUS

CLIENT: Rule Engineering LLC

Lab ID: 1712479-001

Date Reported:

Analytical Report

Lab Order 1712479

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/8/2017 7:55:00 AM

Batch

TCLP VOLATILES BY 8260B Analyst: RAA

    Surr: Toluene-d8 12/12/2017 3:00:00 AM70-130 %Rec 20097.6 T47690

Qualifiers:

Page 3 of 16

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified





Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R47664

Analysis Date: 12/8/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47664

SeqNo: 1523111

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Bromide 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sulfate 0.50ND

Sample ID LCS

Batch ID: R47664

Analysis Date: 12/8/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 47664

SeqNo: 1523112

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 103 90 1100.10 00.51

Bromide 2.500 100 90 1100.10 02.5

Phosphorus, Orthophosphate (As P 5.000 102 90 1100.50 05.1

Sulfate 10.00 99.9 90 1100.50 010

Sample ID MB

Batch ID: A48068

Analysis Date: 12/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48068

SeqNo: 1540761

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Nitrate+Nitrite as N 0.20ND

Sample ID LCS

Batch ID: A48068

Analysis Date: 12/27/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48068

SeqNo: 1540762

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 95.9 90 1100.50 04.8

Nitrate+Nitrite as N 3.500 101 90 1100.20 03.5

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-35478

Batch ID: 35478

Analysis Date: 12/15/2017Prep Date: 12/13/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %Rec

PQL

Client ID: LCSW RunNo: 47820

SeqNo: 1529812

LCSSampType: TestCode: EPA Method 8081: Pesticides TCLP

Surr: Decachlorobiphenyl 0.002500 126 57.8 124 S0.0031

Surr: Tetrachloro-m-xylene 0.002500 102 43 1140.0025

Sample ID LCSD-35478

Batch ID: 35478

Analysis Date: 12/15/2017Prep Date: 12/13/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %Rec

PQL

Client ID: LCSS02 RunNo: 47820

SeqNo: 1529814

LCSDSampType: TestCode: EPA Method 8081: Pesticides TCLP

Surr: Decachlorobiphenyl 0.002500 117 57.8 124 000.0029

Surr: Tetrachloro-m-xylene 0.002500 95.9 43 114 000.0024

Sample ID MB-35478

Batch ID: 35478

Analysis Date: 12/15/2017Prep Date: 12/13/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47820

SeqNo: 1529816

MBLKSampType: TestCode: EPA Method 8081: Pesticides TCLP

Chlordane 0.030ND

Surr: Decachlorobiphenyl 0.002500 85.0 57.8 1240.0021

Surr: Tetrachloro-m-xylene 0.002500 66.6 43 1140.0017

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 100ng lcs2

Batch ID: T47690

Analysis Date: 12/12/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 47690

SeqNo: 1524101

LCSSampType: TestCode: TCLP Volatiles by 8260B

Benzene 0.02000 111 70 1300.50 0ND

1,1-Dichloroethene 0.02000 115 70 1300.70 0ND

Trichloroethene (TCE) 0.02000 107 70 1300.50 0ND

Chlorobenzene 0.02000 105 70 130100 0ND

Surr: 1,2-Dichloroethane-d4 0.01000 111 70 1300.011

Surr: 4-Bromofluorobenzene 0.01000 101 70 1300.010

Surr: Dibromofluoromethane 0.01000 107 70 1300.011

Surr: Toluene-d8 0.01000 98.5 70 1300.0099

Sample ID rb2

Batch ID: T47690

Analysis Date: 12/12/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47690

SeqNo: 1524102

MBLKSampType: TestCode: TCLP Volatiles by 8260B

Benzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

2-Butanone 200ND

Carbon Tetrachloride 0.50ND

Chloroform 6.0ND

1,4-Dichlorobenzene 7.5ND

1,1-Dichloroethene 0.70ND

Hexachlorobutadiene 0.50ND

Tetrachloroethene (PCE) 0.70ND

Trichloroethene (TCE) 0.50ND

Vinyl chloride 0.20ND

Chlorobenzene 100ND

Surr: 1,2-Dichloroethane-d4 0.01000 112 70 1300.011

Surr: 4-Bromofluorobenzene 0.01000 100 70 1300.010

Surr: Dibromofluoromethane 0.01000 109 70 1300.011

Surr: Toluene-d8 0.01000 98.1 70 1300.0098

Sample ID 1712479-001ams

Batch ID: T47690

Analysis Date: 12/12/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47690

SeqNo: 1524104

MSSampType: TestCode: TCLP Volatiles by 8260B

Benzene 4.000 90.9 70 1300.50 1.1354.8

1,1-Dichloroethene 4.000 94.9 70 1300.70 03.8

Trichloroethene (TCE) 4.000 88.4 70 1300.50 03.5

Chlorobenzene 4.000 88.1 70 1303.0 0.0076003.5

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1712479-001ams

Batch ID: T47690

Analysis Date: 12/12/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47690

SeqNo: 1524104

MSSampType: TestCode: TCLP Volatiles by 8260B

Surr: 1,2-Dichloroethane-d4 2.000 112 70 1302.2

Surr: 4-Bromofluorobenzene 2.000 101 70 1302.0

Surr: Dibromofluoromethane 2.000 107 70 1302.1

Surr: Toluene-d8 2.000 98.3 70 1302.0

Sample ID 1712479-001amsd

Batch ID: T47690

Analysis Date: 12/12/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47690

SeqNo: 1524105

MSDSampType: TestCode: TCLP Volatiles by 8260B

Benzene 4.000 84.5 70 130 200.50 1.135 5.484.5

1,1-Dichloroethene 4.000 89.5 70 130 200.70 0 5.813.6

Trichloroethene (TCE) 4.000 84.5 70 130 200.50 0 4.483.4

Chlorobenzene 4.000 83.4 70 130 203.0 0.007600 5.443.3

Surr: 1,2-Dichloroethane-d4 2.000 112 70 130 002.2

Surr: 4-Bromofluorobenzene 2.000 101 70 130 002.0

Surr: Dibromofluoromethane 2.000 107 70 130 002.1

Surr: Toluene-d8 2.000 97.7 70 130 002.0

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1712479-001cms

Batch ID: 35503

Analysis Date: 12/15/2017Prep Date: 12/14/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47841

SeqNo: 1530559

MSSampType: TestCode: EPA Method 8270C TCLP

2-Methylphenol 0.1000 80.8 23.9 1290.0010 00.081

3+4-Methylphenol 0.2000 90.8 15 1670.0010 00.18

2,4-Dinitrotoluene 0.1000 70.5 15 1470.0010 00.070

Hexachlorobenzene 0.1000 79.4 41.4 1360.0010 00.079

Hexachlorobutadiene 0.1000 80.3 16.2 1340.0010 00.080

Hexachloroethane 0.1000 69.8 20.6 1240.0010 00.070

Nitrobenzene 0.1000 81.1 39.5 1340.0010 00.081

Pentachlorophenol 0.1000 68.8 15 1370.0010 00.069

Pyridine 0.1000 41.1 15 1290.0010 00.041

2,4,5-Trichlorophenol 0.1000 95.8 15 1580.0010 00.096

2,4,6-Trichlorophenol 0.1000 85.5 15 1530.0010 00.086

Cresols, Total 0.3000 88.3 10.6 1790.0010 00.26

Surr: 2-Fluorophenol 0.2000 56.5 15 1240.11

Surr: Phenol-d5 0.2000 47.7 15 1180.095

Surr: 2,4,6-Tribromophenol 0.2000 109 15 1480.22

Surr: Nitrobenzene-d5 0.1000 85.0 40.6 1240.085

Surr: 2-Fluorobiphenyl 0.1000 82.9 35.7 1280.083

Surr: 4-Terphenyl-d14 0.1000 51.5 18.8 1150.051

Sample ID 1712479-001cmsd

Batch ID: 35503

Analysis Date: 12/15/2017Prep Date: 12/14/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47841

SeqNo: 1530560

MSDSampType: TestCode: EPA Method 8270C TCLP

2-Methylphenol 0.1000 74.7 23.9 129 200.0010 0 7.770.075

3+4-Methylphenol 0.2000 79.6 15 167 200.0010 0 13.10.16

2,4-Dinitrotoluene 0.1000 71.9 15 147 23.20.0010 0 1.940.072

Hexachlorobenzene 0.1000 76.1 41.4 136 200.0010 0 4.170.076

Hexachlorobutadiene 0.1000 83.0 16.2 134 200.0010 0 3.280.083

Hexachloroethane 0.1000 69.3 20.6 124 31.30.0010 0 0.6330.069

Nitrobenzene 0.1000 86.6 39.5 134 26.60.0010 0 6.530.087

Pentachlorophenol 0.1000 40.8 15 137 27.9 R0.0010 0 51.00.041

Pyridine 0.1000 36.9 15 129 47.40.0010 0 10.70.037

2,4,5-Trichlorophenol 0.1000 92.9 15 158 36.90.0010 0 3.070.093

2,4,6-Trichlorophenol 0.1000 77.9 15 153 37.20.0010 0 9.380.078

Cresols, Total 0.3000 78.8 10.6 179 27.40.0010 0 11.40.24

Surr: 2-Fluorophenol 0.2000 52.8 15 124 000.11

Surr: Phenol-d5 0.2000 42.3 15 118 000.085

Surr: 2,4,6-Tribromophenol 0.2000 89.8 15 148 000.18

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1712479-001cmsd

Batch ID: 35503

Analysis Date: 12/15/2017Prep Date: 12/14/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: S-6 (12/7/17 RunNo: 47841

SeqNo: 1530560

MSDSampType: TestCode: EPA Method 8270C TCLP

Surr: Nitrobenzene-d5 0.1000 85.2 40.6 124 000.085

Surr: 2-Fluorobiphenyl 0.1000 87.9 35.7 128 000.088

Surr: 4-Terphenyl-d14 0.1000 45.7 18.8 115 000.046

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID lcs-1 ~20uS eC

Batch ID: R47803

Analysis Date: 12/13/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µmhos/cm

PQL

Client ID: LCSW RunNo: 47803

SeqNo: 1528860

LCSSampType: TestCode: SM2510B: Specific Conductance

Conductivity 19.96 110 80 1205.0 022

Qualifiers:

Page 10 of 16

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35706

Batch ID: 35706

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48037

SeqNo: 1539683

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-35706

Batch ID: 35706

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48037

SeqNo: 1539684

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 111 80 1200.00020 00.0056

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-A

Batch ID: A48122

Analysis Date: 1/2/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48122

SeqNo: 1543126

MBLKSampType: TestCode: EPA Method 6010B: Dissolved Metals

Magnesium 1.0ND

Sample ID LCS-A

Batch ID: A48122

Analysis Date: 1/2/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48122

SeqNo: 1543131

LCSSampType: TestCode: EPA Method 6010B: Dissolved Metals

Magnesium 50.00 112 80 1201.0 056

Sample ID MB-A

Batch ID: A48195

Analysis Date: 1/4/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48195

SeqNo: 1546973

MBLKSampType: TestCode: EPA Method 6010B: Dissolved Metals

Calcium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-A

Batch ID: A48195

Analysis Date: 1/4/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48195

SeqNo: 1546974

LCSSampType: TestCode: EPA Method 6010B: Dissolved Metals

Calcium 50.00 97.9 80 1201.0 049

Potassium 50.00 96.6 80 1201.0 048

Sodium 50.00 94.1 80 1201.0 047

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35440

Batch ID: 35440

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47726

SeqNo: 1525934

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.020ND

Barium 0.020ND

Cadmium 0.0020ND

Chromium 0.0060ND

Selenium 0.050ND

Silver 0.0050ND

Sample ID LCS-35440

Batch ID: 35440

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 47726

SeqNo: 1525935

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 94.5 80 1200.020 00.47

Barium 0.5000 102 80 1200.020 00.51

Cadmium 0.5000 101 80 1200.0020 00.50

Chromium 0.5000 96.6 80 1200.0060 00.48

Selenium 0.5000 100 80 1200.050 00.50

Silver 0.1000 105 80 1200.0050 00.10

Sample ID MB-35440

Batch ID: 35440

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47726

SeqNo: 1526525

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.0050ND

Sample ID LCS-35440

Batch ID: 35440

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 47726

SeqNo: 1526526

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.5000 104 80 1200.0050 00.52

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1 alk

Batch ID: R47724

Analysis Date: 12/11/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 47724

SeqNo: 1525726

MBLKSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1 alk

Batch ID: R47724

Analysis Date: 12/11/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 47724

SeqNo: 1525727

LCSSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 98.5 90 11020.00 078.80

Sample ID mb-2 alk

Batch ID: R47724

Analysis Date: 12/11/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 47724

SeqNo: 1525750

MBLKSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-2 alk

Batch ID: R47724

Analysis Date: 12/11/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 47724

SeqNo: 1525751

LCSSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 98.0 90 11020.00 078.44

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID 1712479-001DDUP

Batch ID: R47877

Analysis Date: 12/19/2017Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: S-6 (12/7/17 RunNo: 47877

SeqNo: 1532349

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.04871.026

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Project: Sunco Disposal 1

Client: Rule Engineering LLC

10-Jan-18

QC SUMMARY REPORT
1712479WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35443

Batch ID: 35443

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 47725

SeqNo: 1525834

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-35443

Batch ID: 35443

Analysis Date: 12/13/2017Prep Date: 12/11/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 47725

SeqNo: 1525835

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 101 80 12020.0 01010

Qualifiers:
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range

PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



Appendix C 

1

NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT

MECHANICAL INTEGRITY TEST REPORT
(TA OR UIC)

Date of Test '•() ^

Property Nairn

Operator I ^-(L

! Well #____L

_AP1 # 30-0^"

Location: Unit £SecZ- Twn^^Rge /&

Land Type:
State____

Federal____
Private ^ 

Indian____

o il  Co n s , d iv  d is t .

JUN 2 6 2017 “

Well Type:
„ Water Injection

Salt Water Disposal.
Gas Injection. 

Producing Oil/Gas. 
Pressure obervation.

Temporarily Abandoned Well (Y/N):_ TA Expires:

DCasing Pres.
Bradenhead Pres. O 
Tubing Pres. /(pO O.

Tbg. SI Pres. 
Tbg. Inj. Pres,

Max. Inj. Pres.

Int. Casing Pres, //

Pressured annulus up to. 

REMARKS: C

_psi. for_ $0 _mins. TesPpassed/failed

f' .hfi.k&L erf n .

C h (sms  t/J ^ i- l a? ^ fa h/

Witness
(Operator Representative)

(Position) Revised 02-11-02

Oil Conservation Division * 1000 Rio Brazos Road * Aztec, New Mexico 87410 
Phone:(505)334-6178 * Fax (505) 334-6170 * http://www.emnrd.state.nm.us

ovuco«s.oNO'Sts

jUH »® 10,1

St



& NATURAL 1MES0URCES DEPARTMENT

91k SONS. DIV DIST. 3 

JUN 2 6 2017

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

1000 RIO BRAZOS ROAD 
AZTEC NM 87410 

(505) 334-6178 FAX: (505) 334-6170 
http://emnrd.state.nm.u8/occl/Dlstrict lll/3distrlc.htm

BRADENHEAD TEST REPORT
(submit 1 copy tp above address)

Date of Test_ (s (7 _ Operator. #30-0.

Property Name-^^^Lfoi-L Well No. / Location: Unit Section ^ Township ^7Range !— 

Well Statu^hutdp^w Producing) Initial PSI: Tubing! Intermediate^ Casing 0 Bradenhead O 

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH

Testing
PRESSURE

Bradenhead INTERM
FLOW CHARACTERISTICS 

BRADENHEAD INTERMEDIATE

IME
min 0 D
min 0 0
min 0 0
min

min

)min

Steady Flow_ 

Surges_____

Down to Nothing_ 

Nothipg________

sMmn

Gas

Gas &, Water_ 

Water______

If bradenhead flowed water, check all of the descriptions that apply below:

CLEAR FRESH______ SALTY______  SULFUR______ BLACK

E-mail address.

Sunco SWD #1  

30-045-28653 

Class I Disposal: UICI-5-0 

2017 Falloff Test 
 

 

 

 

 

 

Agua Moss, LLC 

P.O Box 600 

Farmington, NM 87499 

ORGID 247130 
 

 

 

1 9/5

Report Components:
1. Facility Operator Information

a. Agua Moss, LLC
b. PO Box 600 Farmington, NM 87499
c. OGRID 247130

2. Well Information:
a. UIC Permit # UICI 5 0
b. Class I
c. Sunco Disposal #1
d. 30 045 28653
e. UL E, Sec 2, T29N, R12W 1595 FNL & 1005 FWL San Juan County

3. Current Wellbore Diagram: Attached (page 4)
4. Copy of Electronic Log: Previously submitted 1992 (page 5)
5. Copy of Porosity Log: Previously submitted 1992 (page 6)
6. See attached Fall off Test analysis

a. FOT Procedure (page 8)
b. Analysis (page 8)
c. Results (page 20)
d. Summary (page 10)

7. Results Comparison attached (page 19)
8. The raw test data will be kept on file for a period of 3 year and will be made available to the

NMOCD upon written request. (page 20)
9. Conclusions (page 20)
10. Any pressure or temperature anomaly: None seen on BH readings. As seen in Figures 4 & 5 the

change in rate and surface pressure are not significant and quickly stabilize. The results, Table 1,
and IRT analysis confirm that the injection rate attained a pseudo steady state, therefore the
slight variation did not affect the integrity of the results.

11. Plots attached
a. Pressure and Rate (fig 3) (page 21)
b. Injection Rate vs Time (fig 4) (page 22)
c. Pressure and Rate (fig 5) (page 23)
d. Elapsed Time (fig 2) (page 8)
e. Derivative Plot (fig 7) (page 24)
f. Horner Plot (fig 7) (page 25)
g. Elapsed Gauge Time (fig 8) (page 26)
h. Injection Volumes and Surface Pressure (fig 9) (page 27)
i. Average Hourly Injection Rate (fig 10) (page 28)

12. NO PVT data necessary, injected fluid is fresh to slightly saline water. No significant
hydrocarbons present that would alter the density, compressibility and/or viscosity of the fluid.

13. The Agua Moss, LLC internal Daily Injection Reports were used to determine the appropriate
injection history to use for the analysis. A summary of those reports (January 2017 through June
2017) are attached. (page 29 33)
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14. The Sunco Disposal #1 has injected approximately 16,154,574 bbls into the point lookout
formation from 1994 through July 2017 (see attached). The offset well McGrath SWD #4 API 30
045 25923 was plugged 7/25/2013. Cumulative injection 1994 7/2013 27,746,479 bbls.

15. 1 Mile AOR:
a. AOR 1 mile (page 34)
b. AOR 1 mile well data (page 35)
c. The McGrath #4 was the only offset well that was injecting into the Point Lookout

formation within 1 mile. This well was plugged 7/25/2013.
16. Geological information was provided in the last Permit renewal submitted and approved in

2012.
17. Offset Wells: One offset well that was completed in the same injection interval was the

McGrath #4. This well was plugged 7/2013 and therefore was not impacted.
18. Chronological listing of the daily, testing activities (operations log) attached (pages 37 53)

a. Date of Test: Monday June 26th , 2017 through Monday July 5th, 2017
b. Time of the injection period: 50.63 hours
c. Type of injection fluid: Produced water
d. Final injection pressure & temp prior to shutting in in the well: 3953.93 psi, 84.99 °F
e. Total shut in time: 159.22 hours
f. Final static pressure & temp at the end of the fall off portion of the test: 3457 psi,

92.44 F
19. Location of the shut in valve: A wing valve located on the well�s Christmas Tree was closed to

begin the FOT.
20. Pressure Gauges: (see attached)

a. SP 2000 Memory Pressure Gauge (page 54)
b. Pressure range: 0 5000 psig (page 55)
c. Last Calibration: 2/23/15 (page 37)
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Wellbore Schematic: 

 

Figure 1: Wellbore Schematic 

4 9/5 5 9/5

6 9/5 7 9/5



At the request of the NMOCD and permit requirements, a Falloff Test (FOT) was performed on the Sunco
SWD #1 Class I injection well (UICI 5 0) on 06/26/2017. Below is a summary of findings from the FOT.

Procedure:
Tandem electronic gauges were run in the subject well. The initial BHP was 3480 psi at a depth of 4405�.
The injection period started at 3:00 pm on 06/26/2017, with a total of 6498 bbls injected over 50 hours,
and an average injection rate of 3150 bpd (91 gpm). The final bottom hole injection pressure was 3953
psi. Injection was shut down and the well was shut it at the wellhead. The bottom hole pressures were
monitored for 159 hours of pressure falloff. The final BHP was 3457 psi.

Analysis:
The FOT data was compiled in excel and analyzed. The data was also given to a third party consultant for
further analysis and confirmation of results, the analysis is found on pages 9 18.

A Cartesian plot of pressure and temperature versus elapsed time is presented in Figure 2 below. The
stabilization of pressure was confirmed prior to shut in. The plot was reviewed for anomalous data and
none was found.

Figure 2 Pressure and Temp vs. Time
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Sunco Disposal Well #1    2017 Fall-off Test Results 

Summary: 

The results of the 2017 fall off test (FOT) for the Sunco Disposal Well #1 indicate that the length 
of the shut-in test did just allow the transient to reach a stabilized flow period and that the well 
has a significant hydraulic fracture.  These results are similar to the 2015 and 2016 fall-off test 
results. The pressure transient effect of the frac plus the wellbore storage effects do obscure to 
some extent the reservoir property influences; however, a reasonable and satisfactory set of 
reservoir properties could be calculated. The conventional straight-line analysis for extrapolated 
pressure and the reservoir property calculations from the Horner and MDH type plots are 
acceptable. The input parameters for the fluid properties (i.e. PVT data) were the same as the 
newly available data for the 2016 test (Report titled “2nd Quarter 2016 Sampling - Injection 
Well.pdf”, NM1-9 INJECTION WELL ANALYTICAL RESULTS, Agua Moss Disposal Facility, 
Crouch Mesa Road, San Juan County, New Mexico, 6/28/16). 

The results from the derivative, Horner and MDH type pressure plots are summarized in the 
table below.  The results for the different methods were consistent and the average calculated 
properties were: 

- Estimated Kw (permeability) = 10.4 md 
- Estimated skin = -6.0 
- Extrapolated pressure = 3,273 psig   
- Fracture half-length = 517 feet  (from derivative half-slope line) 
- Radius of investigation = 1,790 feet 

Larger versions of the plots appear at the end of this document.  

Horner Analysis MDH Plot Derivative Plot Average
Estimated Kw (permeability, mD) 9.9 12.3 9.1 10.4
Estimated skin (dimensionless) 6.0 5.9 6.1 6.0
Extrapolated pressure (psig) 3,255 3,329 3,235 3,273
Fracture half length (feet) 517 517
Radius of investigation (feet) 1,820 2,000 1,550 1,790

Calculated Reservoir Parameters

10 9/5

 
 

300 Union Blvd., Suite 400, Lakewood, Colorado 80228   (303) 279-0877  (303) 279-0936 Fax 

Input data and assumptions: 
Assumptions:

o Formation fluid properties equal injection water properties due to cumulative 
volume injected and miscibility of formation water and injection water 

o Reservoir temperature = 91 deg F 
o Porosity = 0.114 (fraction, estimated from density log) 
o Net pay = 110 feet 
o Rock compressibility = 4.50E-06 1/psi (correlation) 
o Wellbore radius = 0.506 ft 
o Wellbore volume total = 34.88 bbls   (tubing = 24.79 bbls, casing = 10.09 bbls) 
o Wellbore compressibility = injection water compressibility =2.64E-06 1/psi  (from 

Osif correlation) 
o Injected water specific gravity = 1.006 (pure water =1.0); density = 8.392 lb./gal, 

TDS = 15,500 mg/L 
o Injected water FVF = 1.0023 rb/stb (McCain correlation) 
o Injected water viscosity = 0.737 cp (McCain correlation)  
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DATA PLOT: 

Sunco Disposal #1

0. 50. 100. 150. 200. 250.

Time (hours)

Sunco Disposal #1

0. 50. 100. 150. 200. 250.

2017/06/28-1738 : O IL

Analysis-Data ID: GAU005
Gauge-Data    ID: GAU005
Data starts at  2017-06-09 19:48:00
Data ends   at  2017-07-05 08:52:00
Number of rates = 2
Cum. Production = -59610. BBLS

Static-Data and Constants
Volume-Factor  = 1.002 vol/vol
Thickness      = 110.0 FEET
Viscosity      = 0.7370 CP
Total Compress = .7140E-05 1/PSI
Rate           = -3152. STB/D
Storivity      = .8954E-04 FEET/PSI
Diffusivity    = N/A FEET^2/HR
Gauge Depth    = 4405. FEET
Perf. Depth    = 4350. FEET
Datum Depth    = 4405. FEET
Analysis-Data  ID: GAU005
Based on Gauge ID: GAU005
PFA Starts: 2017-06-09 19:48:00
PFA Ends  : 2017-07-05 08:52:00
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HORNER PLOT: 

Conclusions: The stabilized flow period was reached relatively late in the conventional straight-
line extrapolation for the extrapolated pressure, however the reservoir property calculations 
appear reasonable.  

- Estimated extrapolated pressure = 3,255 psig 
- Estimated Kw (permeability) = 9.9 md 
- Estimated skin = -6.04 
- Radius of investigation = 1,820 feet 
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MDH PLOT: 

Conclusions: The stabilized flow period was reached relatively late in the conventional straight-
line extrapolation for the extrapolated pressure, however the MDH values do appear 
reasonable.

- Estimated extrapolated pressure = 3,329 psig 
- Estimated Kw (permeability) = 12.3 md 
- Estimated skin = -5.91 
- Radius of investigation = 2,000 feet 
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DERIVATIVE PLOT: 

Conclusions: The behavior of the derivative curve is affected by the wellbore storage and the 
influence of an apparent hydraulic fracture. The data does appear valid. Also the plot indicates 
that the length of the shut-in test was sufficient to reach a stabilized period. A half-slope is 
shown in the derivative curve which is characteristic of linear-flow due to a hydraulic-fracture.  
The calculated half-length for the fracture was 594 feet. There is no clear indication of a 
boundary or fault.  

- Estimated extrapolated pressure = 3,235 psig 
- Estimated Kw (permeability) = 9.07 md  
- Estimated skin = -6.13 
- Fracture half-length = 517 feet 
- Radius of investigation = 1,550 feet 
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ENLARGED PLOTS: 

HORNER PLOT: 
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MDH PLOT: 
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DERIVATIVE PLOT: 
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Results:
The results from the Horner, MDH, and Derivative pressure plots are summarized in the Table 1 below.
The results for the different methods were consistent and the average calculated properties were:

1. P* = 3273 psi
2. K = 10.4 md
3. S = 6.0
4. Radius of Investigation = 1790 feet
5. No indication of boundary

Table 1 Calculated Reservoir Properties

The Derivative plot, Figure 6, shows flow regimes for wellbore storage, and linear flow, the stable or
radial flow is not clearly present. The lack of a clear break over into a flat plateau is most likely due to
naturally fractured rock.

Comparison with past Falloff Tests:
The results from the 2017 FOT were compiled with previous FOT results from the facility and are shown
below in Table 2.

Table 2: Results Comparison

2017
3150 3132 3340 4500
3273 3114 3283 3231 3242 3176 3258
10.4 11.5 15.8 13.6 10.2 20.7
6.0 5.93 5.97 7.18 7.23 6.79

1790 1430 1580 1450 1250 1750 1620
517 594 467 893 926 596 688

none none none 648,
1520

755 987 none

Agua Moss did not conduct tests prior to 2015 and is relying on the 2010 report submitted by Key
Energy, the past operator, for those results. The following observations were derived from a
comparison of the results:
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1. The differing P* over the last 3 years can most likely be explained by the increased injection
volume in the months near the FOT. In both 2015 and 2017 the volume of injected water from
April to June was about 20,000 and 40,000 bbls respectively more than in 2016. If given time to
equilibrate before the FOT, it is expected that the P* would be close to the 2016 value.

2. The radius of investigation for 2017 was adequate enough to see out beyond all but one of the
previously seem boundaries.
Note: On 2010 results seems peculiar to have a boundary beyond the Radius of Investigation.

3. The parameters calculated compare well enough with previous FOT parameter to validate the
2017 FOT results.

The raw test data obtain during the 2017 falloff test will be kept on file for a period of three (3) years
and will be available upon request.

Conclusions:
Based on the above analysis and results comparison, Agua Moss believes the Sunco SWD #1 2017 FOT
was successfully completed. The results do not show indications of concern in continuing the current
waste injection operations.
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40 9/5 41 9/5

42 9/5 43 9/5



44 9/5 45 9/5

46 9/5 47 9/5



48 9/5 49 9/5

50 9/5 51 9/5



52 9/5 53 9/5

54 9/5 55 9/5
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