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Chavez, Carl J, EMNRD
From: Chavez, Carl J, EMNRDSent: Friday, June 16, 2017 1:51 PMTo: 'Combs, Robert'Cc: Griswold, Jim, EMNRD; Denton, Scott; Sahba, Arsin M.; Dade, Lewis (Randy); Podany, Raymond, EMNRD; Tsinnajinnie, Leona, NMENVSubject: HollyFrontier Navajo Refining LLC Artesia Refinery (GW-28) Pipeline Release C-141s Due Today!Attachments: OCD Environmental CharacterizationGuidelines.pdf; Pipeline Release 2016 Update.pdf

Robert, et al.: 
 
The New Mexico Oil Conservation Division (OCD) has completed its review of the 2016 wastewater effluent 
release. OCD hereby approves the corrective action with the conditions of approval outlined below. 
 
OCD observations are: 
 

1) Based on the high variability in environmental analytical laboratory soil quality data results for Chloride 
and Sulfate, this appears to be indicative of a historical release(s) at or in the vicinity of the pipeline 
release location (please refer to the attached “update” document).   

2) Historical wastewater effluent quality in the pipeline has generally exceeded WQCC water quality 
standards for Cl, F, Fe, SO4, and TDS. 

3) The release location is approximately 1,500 ft. east of the Pecos River within the floodplain.  
4) All releases within the floodplain and/or “waters of the state” are considered to be “major releases” by 

OCD; thus, are reportable and the Permittee should act expediently to address spills/releases therein to 
protect water resources. 

5) The Permittee followed its proposed work plan; however, backfilling excavations before proper 
sampling of the base and sidewalls of the excavation and lack of environmental analytical laboratory 
data quality results before backfilling is not acceptable to OCD. 

 
OCD conditions of approval are: 
 

1) The Permittee shall follow the attached corrective action guidelines for releases at all times. 
2) The Permittee shall specify to OCD in its release report any reoccurring release locations along the 

effluent pipeline by indicating the number of historical releases at a given pipeline release location. 
3) The Permittee shall submit a diagram(s) of the effluent pipeline to scale with all historical releases (any 

release in the flood plain or near “waters of the state”) depicted along the pipeline over the past 10-years 
within 60 days of today’s date or by COB on Wednesday, August 16, 2017.  

 
Please contact me if you have questions.  Thank you. 
 
 Mr. Carl J. Chavez, CHMM (#13099) 
New Mexico Oil Conservation Division 
Energy Minerals and Natural Resources Department 
1220 South St Francis Drive 
Santa Fe, New Mexico 87505 
Ph. (505) 476-3490 
E-mail: CarlJ.Chavez@state.nm.us 
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“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move forward with the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD  and see 
“Publications”)  
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 24, 2017 3:32 PM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com>; Sahba, Arsin M. <Arsin.Sahba@HollyFrontier.com>; Dade, Lewis (Randy) <Lewis.Dade@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Carl, Please find the attached Final C-141 form and Release Report for the 2016-08-09 Artesia WW effluent release.   Please let us know if you would like to discuss.   Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 
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OCD had requested updates on the releases on or before May 5, 2017. 
 
Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
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Chavez, Carl J, EMNRD
From: Chavez, Carl J, EMNRDSent: Wednesday, June 7, 2017 4:57 PMTo: 'Combs, Robert'Cc: Griswold, Jim, EMNRD; Denton, Scott; Tsinnajinnie, Leona, NMENVSubject: RE: GW-28 Pipeline Release C-141s Due Today!Attachments: Pipeline Release 2015 Update.pdf; Figures.pdf

Robert: 
 
The New Mexico Oil Conservation Division (OCD) has completed its review of the 2015 Effluent Pipeline 
Release.   
 
OCD regards the excavated soils to be impacted soils from the leaking pipeline. Therefore, OCD has 
determined the following: 
 

1) HollyFrontier shall backfill the excavation with clean fill, and properly dispose of the excavated soils. 
2) HollyFrontier shall provide final photos of the backfilled excavation and waste disposition 

documentation for the excavated soils to the OCD within 60 days of today’s date on/or before COB on 
August 7, 2017.   

 
Please contact me if you have questions.  Thank you. 
 
 Mr. Carl J. Chavez, CHMM (#13099) 
New Mexico Oil Conservation Division 
Energy Minerals and Natural Resources Department 
1220 South St Francis Drive 
Santa Fe, New Mexico 87505 
Ph. (505) 476-3490 
E-mail: CarlJ.Chavez@state.nm.us 
“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move forward with the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD  and see 
“Publications”)  
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Friday, May 19, 2017 12:26 PM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Carl,  Please see attached for the 2015 effluent pipeline release (April 12, 2015) follow-up report.  The 2016 release (August 9, 2016) Final C-141 and report will follow next week. Please let me know if you have any questions or would like to discuss.  Thanks and have a good weekend,  
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Robert                                                                                                        Robert Combs 
Environmental Specialist The HollyFrontier Companies P.O. Box 159 Artesia, NM  88211-0159 office:  575-746-5382 cell:  575-308-2718 fax:  575-746-5451 Robert.Combs@hollyfrontier.com    
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 
 
OCD had requested updates on the releases on or before May 5, 2017. 
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Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
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Chavez, Carl J, EMNRD
From: Combs, Robert <Robert.Combs@HollyFrontier.com>Sent: Friday, May 19, 2017 12:26 PMTo: Chavez, Carl J, EMNRDCc: Griswold, Jim, EMNRD; Denton, ScottSubject: RE: GW-28 Pipeline Release C-141s Due Today!Attachments: 2017-05-18 Follow up report for 2015 WW Effluent Release.pdf

Carl,  Please see attached for the 2015 effluent pipeline release (April 12, 2015) follow-up report.  The 2016 release (August 9, 2016) Final C-141 and report will follow next week. Please let me know if you have any questions or would like to discuss.  Thanks and have a good weekend,  Robert                                                                                                        Robert Combs 
Environmental Specialist The HollyFrontier Companies P.O. Box 159 Artesia, NM  88211-0159 office:  575-746-5382 cell:  575-308-2718 fax:  575-746-5451 Robert.Combs@hollyfrontier.com    
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
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Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 
 
OCD had requested updates on the releases on or before May 5, 2017. 
 
Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 



Amec Foster Wheeler Environment & Infrastructure, Inc. 
585 North Dairy Ashford 
Houston, Texas 77079 
Tel: 713-929-5000 
amecfw.com 

May 18, 2017 

Robert Combs 
Arsin Sahba 
HollyFrontier Navajo Refining LLC 
510 East Main Street 
Artesia, New Mexico 88210 

Soil Pile Sampling  
April 12, 2015 Wastewater Pipeline Break near the Former 
Evaporation Ponds Area 
HollyFrontier Navajo Refining LLC – Artesia, New Mexico 
Discharge Permit GW-028 

Dear Robert: 

Amec Foster Wheeler prepared a release response report that described investigation of the soil 
and shallow groundwater near a wastewater pipeline break that occurred near the former 
evaporation ponds located east of the HollyFrontier Navajo Refining LLC (Navajo) Refinery in 
Artesia, New Mexico.  This investigation was performed according to the revised work plan 
submitted to the New Mexico Energy, Minerals and Natural Resources Department Oil 
Conservation Division (OCD) in October 2015. The release response report was submitted to 
OCD on July 28, 2016. 

In November 2016, OCD requested that the soil that was excavated from the pipeline break area 
to allow repairs of the pipeline be sampled and analyzed.  The request stated that three discrete 
(grab) soil samples be collected to be analyzed for the following: 

► Volatile Organic Compounds (VOCs) by Method 8260

► Total Petroleum Hydrocarbons (TPH) by Method 8015 (extended range)

► Iron and Manganese by Method 6010

► Chloride, Fluoride, and Sulfate by Method 300

Three discrete soil samples were collected on April 25, 2017 from the stockpiled, excavated soil.  
The samples were submitted to Hall Environmental Analysis Laboratory, Inc. (Hall) for the 
requested analyses. Following initial review of the data, the three samples were additionally 
analyzed for iron using the synthetic precipitation leaching procedure (SPLP). A copy of the full 
laboratory report, including quality control data, is provided as Attachment A to this letter. 



Robert Combs 
Arsin Sahba 
May 18, 2017 
Page 2 

The analytical results from the soil pile samples are provided in Table 1 along with the results of 
the soil samples collected during the initial investigation of the release area performed in May 
2016.  The analytical results presented in Table 1 were compared to the following standards: 

► OCD Spill Guidance standards for TPH and benzene 

► New Mexico Environment Department (NMED) soil screening levels (SSLs): 

 Cancer and Non-cancer residential exposure scenarios 

 Soil leaching to groundwater exposure scenarios, both risk-based and drinking water 
standard based, using a dilution attenuation factor (DAF) of 20 

► Background threshold values (BTVs) calculated for soils in the vicinity of the nearby former 
evaporation ponds, approved by the NMED 

► Water Quality Control Commission (WQCC) domestic water supply standard for iron 
(SPLP samples only) 

The following is a summary of the comparison of the soil analytical results to the various screening 
standards: 

► TPH was not detected in any of the soil pile samples. Samples collected during the 2016 
investigation were either not detected or contained low concentrations of TPH well below 
the screening standards. 

► VOCs were not detected in any of the soil pile samples nor the samples collected during 
the 2016 investigation. 

► Anions (Chloride, Fluoride, and Sulfate) were detected in both the soil pile samples and the 
samples collected during the 2016 investigation.  All reported concentrations of anions 
were below all of the screening standards. 

► Iron was detected in the soil pile samples at concentrations above the BTV and above the 
DAF 20 SSL, but below the Residential SSL.  The SPLP results indicated that potential 
leachate from the soil pile would not contain detectable iron, with a detection limit two 
orders of magnitude below the WQCC standard. The iron concentrations reported in the 
samples collected during the 2016 investigation ranged from below all of the screening 
standards to above the DAF 20 SSL but below both the BTV and the Residential SSL.  

► Manganese was detected in the soil pile samples and the samples collected during the 
2016 investigation at concentrations below all of the screening standards.  

Thus, iron is the only constituent of concern that exceeds any of the screening standards.  It 
should be noted that groundwater samples collected during the 2016 investigation contained iron 



Robert Combs 
Arsin Sahba 
May 18, 2017 
Page 3 

at a concentration well below the screening standard for “domestic water supply” for iron, as listed 
in the WQCC regulations (New Mexico Administrative Code 20.6.2.3103.b).  This empirical data 
and the SPLP results indicate that iron does not pose a threat to the shallow groundwater. 

We believe that the iron detected in the soil pile does not present a human health risk if left in 
place.   

If you have any questions or comments, please feel free to contact me at 713-929-5674 or 713-
249-8548.   

Sincerely, 
Amec Foster Wheeler Environment & Infrastructure, Inc. 
 
 
 
Pamela R. Krueger 
Senior Associate 
 
 
Enclosures: 
 Table 1 – Soil Analytical Results – 2015 Wastewater Line Break 
 Attachment A – Analytical Report for Soil Pile Samples 
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TABLE 1



Table 1 - Soil Analytical Results - 2015 Wastewater Line Break
HollyFrontier Navajo Refining, LLC - Artesia, New Mexico

Location:
South Pile 
(Sample 1)

Center Pile 
(Sample 2)

North Pile 
(Sample 3)

Sample Depth (ft bgs): - - - 1 5 12 1 5 12 12 (Duplicate)
Sample Date: 4/25/2017 4/25/2017 4/25/2017 05/10/2016 05/10/2016 05/10/2016 05/10/2016 05/10/2016 05/10/2016  05/10/2016

Analyte
OCD Spill 
Guidance

Former EP 
BTV

Res SSL, 
Cancer

Res SSL, 
Non-Cancer

DAF 20 SSL, 
Risk-Based

DAF 20 SSL, 
MCL-Based

WQCC 
Domestic

TPH (mg/kg)
Gasoline Range Organics 1.00E+02 --- --- 1.00E+03 --- --- --- <4.0 <4.4 <3.6 < 0.108 < 0.108 < 0.108 0.255 < 0.108 < 0.108 < 0.108
Diesel Range Organics 1.00E+02 --- --- 1.00E+03 --- 2.0E+04 --- <9.6 <9.8 <9.6 7.31 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61
Motor Oil Range Organics 1.00E+02 --- --- 1.00E+03 --- 2.0E+04 --- <48 <49 <48 3.15 < 0.274 < 0.274 0.687 < 0.274 < 0.274 < 0.274

Metals (mg/kg)
Iron --- 1.73E+04 --- 5.48E+04 6.96E+03 --- --- 18,000 18,000 19,000 12,200 7,850 2,710 10,500 5,580 2,880 3,950
Manganese --- 4.88E+02 --- 1.05E+04 2.63E+03 --- --- 430 360 440 388 162 65 344 71 80 95

Metals by SPLP (mg/L)
Iron --- --- --- --- --- --- 1.00E+00 < 0.05 < 0.05 < 0.05 -- -- -- -- -- -- --

Anions (mg/kg)
Chloride --- 5.26E+03 --- 1.88E+07 --- --- --- 1,200 1,200 330 1,730 1,070 1,690 113 712 712 899
Fluoride --- 1.79E+01 --- 4.69E+03 --- --- --- 8.9 11 11 5.61 16.1 11.8 4.56 15.8 8.01 11.2
Sulfate --- 2.16E+04 --- --- --- --- --- 8,200 8,100 7,000 7,580 18,300 18,300 2,590 18,300 17,200 18,200

VOCs (mg/kg)
Benzene 1.00E+01 --- 1.77E+01 1.14E+02 3.80E-02 4.18E-02 --- <0.020 <0.022 <0.018 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135
Toluene --- --- --- 5.22E+03 1.21E+01 1.11E+01 --- <0.040 <0.044 <0.036 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00148
Ethylbenzene --- --- 7.45E+01 3.92E+03 2.64E-01 1.23E+01 --- <0.040 <0.044 <0.036 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148
1,2-Dichloroethane --- --- 8.25E+00 5.52E+01 8.14E-03 2.38E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,2-Dibromoethane --- --- 6.68E-01 1.34E+02 3.52E-04 2.36E-04 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Carbon Disulfide --- --- --- 1.54E+03 4.42E+00 --- --- <0.40 <0.44 <0.36 -- -- -- -- -- -- --
Chloroform --- --- 5.85E+00 3.04E+02 1.09E-02 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1-Dichloroethane --- --- 7.79E+01 1.56E+04 1.36E-01 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1-Dichloroethene --- --- --- 4.36E+02 1.95E+00 4.79E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Methylene chloride --- --- 7.66E+02 4.09E+02 4.71E-01 2.21E-02 --- <0.12 <0.13 <0.11 -- -- -- -- -- -- --
1,1,2,2-Tetrachloroethane --- --- 7.93E+00 1.56E+03 4.81E-03 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Tetrachloroethene --- --- 3.35E+02 1.10E+02 3.21E-01 3.98E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1,1-Trichloroethane --- --- --- 1.43E+04 5.11E+01 1.28E+00 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1,2-Trichloroethane --- --- 1.86E+01 2.59E+00 2.23E-03 2.68E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Trichloroethene --- --- 1.54E+01 6.72E+00 1.61E-02 3.10E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Vinyl chloride --- --- 7.41E-01 1.13E+02 2.17E-03 1.34E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Xylene, total --- --- --- 8.63E+02 2.98E+00 1.54E+02 --- <0.080 <0.087 <0.073 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349

Notes:
< X = result not detected with a detection limit of X
Values shown in italics with green highlight exceed the BTV and DAF 20 SSL but are below the Res SSL
Values shown in regular font with blue highlight exceed the DAF 20 SSL but are below the Res SSL and BTV

Definitions Definitions (continued)
- = sample depth does not apply mg/kg = milligrams per kilogram
-- = sample was not analyzed for this constituent mg/L = milligrams per Liter
--- = no standard available from this source or for this pathway NMAC = New Mexico Administrative Code
BTV = Background Threshold Value NMED = New Mexico Environment Department
DAF 20 = Soil Leaching to Groundwater Exposure Scenario, with Dilution Attenuation Factor = 20 OCD = Oil Conservation Division
EP = Evaporation Ponds Res = Residential exposure scenario
ft bgs = feet below ground surface SSL = Soil Screening Level from NMED risk assessment guidance, March 2017
MCL = Maximum Contaminant Levelfor drinking water TPH = Total Petroleum Hydrocarbons

WQCC Domestic = Water Quality Control Commission limit for domestic water supply (NMAC 20.6.2.3103.B)

TMW-WWL1 TMW-WWL2

Page 1 of 1
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ATTACHMENT A



May 17, 2017

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: 2015 Effluent PL Release OrderNo.: 1704B58

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 6 sample(s) on 5/12/2017 for the 
analyses presented in the following report.

Andy Freeman

This report is a revised report and it replaces the original report issued April 28, 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 2015 Effluent PL Release
Client Sample ID: South Pile Sample 1

Collection Date: 4/25/2017 11:20:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-001

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:07:57 PM9.6 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:07:57 PM48 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:07:57 PM70-130 %Rec 1104

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 1:21:41 PM0.30 mg/Kg 18.9

Chloride 4/26/2017 2:36:09 PM150 mg/Kg 1001200

Sulfate 4/26/2017 2:36:09 PM150 mg/Kg 1008200

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:06:50 AM250 mg/Kg 10018000

Manganese 4/27/2017 10:08:11 AM0.51 mg/Kg 5430

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 11:34:00 AM0.020 mg/Kg 1ND

Toluene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Ethylbenzene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Carbon disulfide 4/26/2017 11:34:00 AM0.40 mg/Kg 1ND

Chloroform 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Methylene chloride 4/26/2017 11:34:00 AM0.12 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Vinyl chloride 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Xylenes, Total 4/26/2017 11:34:00 AM0.080 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 11:34:00 AM70-130 %Rec 198.1

    Surr: 1,2-Dichloroethane-d4 4/26/2017 11:34:00 AM70-130 %Rec 191.0

    Surr: Toluene-d8 4/26/2017 11:34:00 AM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 11:34:00 AM70-130 %Rec 1110

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 11:34:00 AM4.0 mg/Kg 1ND

    Surr: BFB 4/26/2017 11:34:00 AM70-130 %Rec 194.7

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
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: 2015 Effluent PL Release
Client Sample ID: Center Pile Sample 2

Collection Date: 4/25/2017 11:25:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-002

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:30:04 PM9.8 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:30:04 PM49 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:30:04 PM70-130 %Rec 199.0

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 1:46:30 PM0.30 mg/Kg 111

Chloride 4/26/2017 2:48:34 PM150 mg/Kg 1001200

Sulfate 4/26/2017 2:48:34 PM150 mg/Kg 1008100

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:09:33 AM250 mg/Kg 10018000

Manganese 4/27/2017 10:10:54 AM0.50 mg/Kg 5360

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 12:03:19 PM0.022 mg/Kg 1ND

Toluene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Ethylbenzene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Carbon disulfide 4/26/2017 12:03:19 PM0.44 mg/Kg 1ND

Chloroform 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Methylene chloride 4/26/2017 12:03:19 PM0.13 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Vinyl chloride 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Xylenes, Total 4/26/2017 12:03:19 PM0.087 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 12:03:19 PM70-130 %Rec 1100

    Surr: 1,2-Dichloroethane-d4 4/26/2017 12:03:19 PM70-130 %Rec 185.3

    Surr: Toluene-d8 4/26/2017 12:03:19 PM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 12:03:19 PM70-130 %Rec 1107

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 12:03:19 PM4.4 mg/Kg 1ND

    Surr: BFB 4/26/2017 12:03:19 PM70-130 %Rec 194.4

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
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: 2015 Effluent PL Release
Client Sample ID: North Pile Sample 3

Collection Date: 4/25/2017 11:30:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-003

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:52:19 PM9.6 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:52:19 PM48 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:52:19 PM70-130 %Rec 1100

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 2:11:20 PM0.30 mg/Kg 111

Chloride 4/26/2017 2:23:44 PM30 mg/Kg 20330

Sulfate 4/26/2017 3:25:47 PM150 mg/Kg 1007000

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:12:16 AM250 mg/Kg 10019000

Manganese 4/27/2017 10:13:38 AM0.50 mg/Kg 5440

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 12:32:58 PM0.018 mg/Kg 1ND

Toluene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Ethylbenzene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Carbon disulfide 4/26/2017 12:32:58 PM0.36 mg/Kg 1ND

Chloroform 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Methylene chloride 4/26/2017 12:32:58 PM0.11 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Vinyl chloride 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Xylenes, Total 4/26/2017 12:32:58 PM0.073 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 12:32:58 PM70-130 %Rec 1101

    Surr: 1,2-Dichloroethane-d4 4/26/2017 12:32:58 PM70-130 %Rec 190.6

    Surr: Toluene-d8 4/26/2017 12:32:58 PM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 12:32:58 PM70-130 %Rec 1110

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 12:32:58 PM3.6 mg/Kg 1ND

    Surr: BFB 4/26/2017 12:32:58 PM70-130 %Rec 195.0

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
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: 2015 Effluent PL Release
Client Sample ID: South Pile Sample 1

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-004

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:35:53 AM0.050 mg/L 1ND

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
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: 2015 Effluent PL Release
Client Sample ID: Center Pile Sample 2

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-005

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:41:45 AM0.050 mg/L 1ND

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
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: 2015 Effluent PL Release
Client Sample ID: North Pile Sample 3

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-006

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:43:41 AM0.050 mg/L 1ND

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31441

Batch ID: 31441

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42386

SeqNo: 1333287

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

Sample ID LCS-31441

Batch ID: 31441

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42386

SeqNo: 1333288

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 100 90 1100.30 01.5

Chloride 15.00 97.7 90 1101.5 015

Sulfate 30.00 98.0 90 1101.5 029

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-31439

Batch ID: 31439

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42363

SeqNo: 1332305

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

Diesel Range Organics (DRO) 50.00 83.8 63.8 11610 042

    Surr: DNOP 5.000 86.0 70 1304.3

Sample ID MB-31439

Batch ID: 31439

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42363

SeqNo: 1332306

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

Diesel Range Organics (DRO) 10ND

Motor Oil Range Organics (MRO) 50ND

    Surr: DNOP 10.00 80.6 70 1308.1

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID rb

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42377

SeqNo: 1332328

MBLKSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.025ND

Toluene 0.050ND

Ethylbenzene 0.050ND

1,2-Dichloroethane (EDC) 0.050ND

1,2-Dibromoethane (EDB) 0.050ND

Carbon disulfide 0.50ND

Chloroform 0.050ND

1,1-Dichloroethane 0.050ND

1,1-Dichloroethene 0.050ND

Methylene chloride 0.15ND

1,1,2,2-Tetrachloroethane 0.050ND

Tetrachloroethene (PCE) 0.050ND

1,1,1-Trichloroethane 0.050ND

1,1,2-Trichloroethane 0.050ND

Trichloroethene (TCE) 0.050ND

Vinyl chloride 0.050ND

Xylenes, Total 0.10ND

    Surr: Dibromofluoromethane 0.5000 106 70 1300.53

    Surr: 1,2-Dichloroethane-d4 0.5000 97.1 70 1300.49

    Surr: Toluene-d8 0.5000 101 70 1300.50

    Surr: 4-Bromofluorobenzene 0.5000 108 70 1300.54

Sample ID 100ng lcs

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42377

SeqNo: 1332329

LCSSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 1.000 119 70 1300.025 01.2

Toluene 1.000 114 70 1300.050 01.1

1,1-Dichloroethene 1.000 119 72 1460.050 01.2

Trichloroethene (TCE) 1.000 113 70 1300.050 01.1

    Surr: Dibromofluoromethane 0.5000 103 70 1300.52

    Surr: 1,2-Dichloroethane-d4 0.5000 91.9 70 1300.46

    Surr: Toluene-d8 0.5000 96.3 70 1300.48

    Surr: 4-Bromofluorobenzene 0.5000 113 70 1300.56

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1704b58-002ams

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: Center Pile Sample RunNo: 42377

SeqNo: 1332784

MSSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.8726 108 61.9 1460.022 00.94

Toluene 0.8726 120 70 1300.044 0.023861.1

1,1-Dichloroethene 0.8726 113 37.1 1700.044 00.98

Trichloroethene (TCE) 0.8726 99.2 49.8 1500.044 00.87

    Surr: Dibromofluoromethane 0.4363 95.1 70 1300.41

    Surr: 1,2-Dichloroethane-d4 0.4363 87.4 70 1300.38

    Surr: Toluene-d8 0.4363 105 70 1300.46

    Surr: 4-Bromofluorobenzene 0.4363 106 70 1300.46

Sample ID 1704b58-002amsd

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: Center Pile Sample RunNo: 42377

SeqNo: 1332785

MSDSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.8726 99.7 61.9 146 200.022 0 7.730.87

Toluene 0.8726 111 70 130 200.044 0.02386 7.090.99

1,1-Dichloroethene 0.8726 105 37.1 170 200.044 0 6.930.92

Trichloroethene (TCE) 0.8726 97.5 49.8 150 200.044 0 1.710.85

    Surr: Dibromofluoromethane 0.4363 93.8 70 130 000.41

    Surr: 1,2-Dichloroethane-d4 0.4363 85.8 70 130 000.37

    Surr: Toluene-d8 0.4363 105 70 130 000.46

    Surr: 4-Bromofluorobenzene 0.4363 108 70 130 000.47

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31451

Batch ID: 31451

Analysis Date: 4/27/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42402

SeqNo: 1333071

MBLKSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 2.5ND

Manganese 0.10ND

Sample ID LCS-31451

Batch ID: 31451

Analysis Date: 4/27/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42402

SeqNo: 1333072

LCSSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 25.00 105 80 1202.5 026

Manganese 25.00 101 80 1200.10 025

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31758

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42833

SeqNo: 1347165

MBLKSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.050ND

Sample ID LCS-31758

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42833

SeqNo: 1347166

LCSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 106 80 1200.050 00.53

Sample ID 1704B58-004AMS

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: South Pile Sample 1 RunNo: 42833

SeqNo: 1347168

MSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 106 75 1250.050 00.53

Sample ID 1704B58-004AMSD

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: South Pile Sample 1 RunNo: 42833

SeqNo: 1347169

MSDSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 104 75 125 200.050 0 1.930.52

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1704b58-001ams

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: South Pile Sample 1 RunNo: 42377

SeqNo: 1332780

MSSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 20.03 124 63.2 1284.0 025

    Surr: BFB 400.6 93.1 70 130370

Sample ID 1704b58-001amsd

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: South Pile Sample 1 RunNo: 42377

SeqNo: 1332781

MSDSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 20.03 116 63.2 128 204.0 0 6.1423

    Surr: BFB 400.6 96.8 70 130 00390

Sample ID 2.5ug gro lcs

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42377

SeqNo: 1332782

LCSSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 25.00 106 70 1305.0 027

    Surr: BFB 500.0 104 70 130520

Sample ID rb

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42377

SeqNo: 1332783

MBLKSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 5.0ND

    Surr: BFB 500.0 100 70 130500

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
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 
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Chavez, Carl J, EMNRD
From: Combs, Robert <Robert.Combs@HollyFrontier.com>Sent: Wednesday, May 24, 2017 3:32 PMTo: Chavez, Carl J, EMNRDCc: Griswold, Jim, EMNRD; Denton, Scott; Sahba, Arsin M.; Dade, Lewis (Randy)Subject: RE: GW-28 Pipeline Release C-141s Due Today!Attachments: Artesia Aug2016 WW Effluent Release FINAL to Navajo 052417.pdf; 2017-05-24 Final C-141 2016 WW Effluent Release 2016-08-09.pdf

Carl, Please find the attached Final C-141 form and Release Report for the 2016-08-09 Artesia WW effluent release.   Please let us know if you would like to discuss.   Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 
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OCD had requested updates on the releases on or before May 5, 2017. 
 
Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 



  

 

 

May 24, 2017 
 
Mr. Robert Combs, Mr. Scott Denton, Mr. Arsin Sahba 
HollyFrontier Navajo Refining LLC 
PO Box 159 
Artesia, New Mexico 88211 

 
Re: August 2016 Wastewater Effluent Pipeline Release Investigation Results and 

Request for Closure 
HollyFrontier Navajo Refining LLC, Artesia Refinery 

 Discharge Permit GW-028 
 

Dear Mr. Combs, et al.: 

TRC Environmental Corporation (TRC) is pleased to provide HollyFrontier Navajo Refining LLC 
(Navajo) with this letter to document investigation results completed by Navajo related to the 
August 2016 wastewater effluent release that occurred approximately 5 miles east of Artesia, New 
Mexico.  The release occurred from the Navajo pipeline that conveys treated wastewater from 
Navajo’s Artesia Refinery (refinery) to injection wells for disposal in accordance with Discharge 
Permit GW-028 and Underground Injection Control (UIC) permits.   

BACKGROUND   

Wastewater effluent was released at 6:00 PM on August 9, 2016, due to a collar failure in the 
pipeline that conveys treated wastewater from the refinery to injection wells located approximately 
15 miles southeast of the refinery.  The refinery and release locations are shown on Figure 1.  The 
pipeline release was discovered based on a sudden change in monitored pipeline flow and pressure.  
Navajo completed initial release response and abatement activities on August 9, 2016, immediately 
following the release.  Wastewater effluent discharge pumps located at the refinery were shut down 
and in-line valves were blocked-in to minimize flow back.  The initial Form C-141 documented a 
release of 10 barrels but the release was greater than the original estimate based on recovery of 40 
barrels.  Operations reported that 10 barrels were initially released to the surface.  As the pipeline 
was further exposed for repairs, the section of pipeline between the nearest block valve and the 
line breach drained into the excavation, thus the additional volume recovered by the vacuum truck.  
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The recovered water was returned to the refinery waste water treatment unit for processing.  The 
released water did not migrate from the release location or enter the Pecos River. 

The pipeline was repaired and returned to service on August 10, 2016.  The maintenance contractor 
performed the required repairs and backfilled the excavation with the excavated material due to an 
absence of obvious impacts.  The soil investigation below addresses the entire release area 
including the material that was backfilled. 

Navajo notified the New Mexico Oil Conservation Division (OCD), OCD Artesia District office, 
and the New Mexico Environment Department (NMED) Hazardous Waste Bureau within 24 hours 
of the release by telephone.  An initial Form C-141 was submitted to the OCD on August 12, 2016, 
to document the release and initial response and abatement activities.  The approximate aerial 
extent of the accumulated released wastewater is shown on Figure 2. 

RELEASE INVESTIGATION 

Navajo conducted wastewater and surface soil investigation related to the August 2016 wastewater 
effluent release.  The investigation activities and results are discussed below. 

Wastewater Investigation  

Navajo collected a sample of wastewater from a pipeline pump on August 10, 2016; this sample 
is considered equivalent to the wastewater that was released.  The wastewater sample was 
submitted to Hall Environmental Analysis Laboratory (Hall) in Albuquerque, New Mexico for 
analysis of the same analytical suite required for the quarterly effluent monitoring in the UIC 
permits.  The analytical results are summarized and compared to applicable Water Quality Control 
Commission Groundwater Standards (WQCC Standards) in Table 1.  The following parameters 
were detected in the wastewater effluent sample in exceedance of WQCC Standards: chloride (320 
milligrams per liter [mg/L]), fluoride (13 mg/L), sulfate (1,500 mg/L), iron (2.40 mg/L), and total 
dissolved solids (TDS) (2,800 mg/L).   

Soil Investigation 

On October 10, 2016, Navajo collected four surface soil samples from within the release area 
(samples “Test 1” through “Test 4”) and four surface soil samples from non-release locations in 
the general vicinity of the release to provide data representative of background conditions (samples 
“Background 5” through “Background 8”).  The sample locations are shown on Figure 2 and 
include two samples (Test 2 and Test 3) within the material used to backfill the excavation.  The 
surface soil samples were submitted to Hall for laboratory analysis of chloride, fluoride, sulfate, 
and iron – consistent with the parameters detected in the wastewater effluent sample that exceeded 
the WQCC Standards.  Surface soil analytical results are presented in Table 2 and Figure 2.  
Laboratory analytical reports are provided in Attachment A.  Surface soil analytical results indicate 
each parameter is present at a highly variable distribution across the release and non-release areas 
as follows: 
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 Chloride: Concentrations ranged from 27 milligrams per kilogram (mg/kg) to 3,100 mg/kg 
in the release area; and 400 mg/kg to 7,600 mg/kg in the non-release areas.  Chloride 
concentrations ranged by up to two orders of magnitude across the release and non-release 
areas, and were overall greater at locations outside the release area.  

 Fluoride: Concentrations ranged from 0.65 mg/kg to 1.8 mg/kg in the release area; and 0.8 
mg/kg to 3.2 mg/kg in the non-release areas.  Overall fluoride concentrations were greater 
outside the release area.   

 Sulfate: Concentrations ranged from 1,300 mg/kg to 5,200 mg/kg in the release area; and 
370 mg/kg to 3,500 mg/kg in the non-release areas.  Overall sulfate concentrations were 
greater within the release area.   

 Iron: Concentrations ranged from 20,000 mg/kg to 27,000 mg/kg in the release area; and 
14,000 mg/kg to 27,000 mg/kg in the non-release areas.  Overall iron concentrations were 
similar within the release and non-release areas.   

To assess the potential for chloride, fluoride, sulfate, and iron to leach from surface soil within the 
release area to groundwater, surface soil samples were collected on April 27, 2017 from the same 
four sample locations (“Test 1” through “Test 4”), and submitted to Hall for synthetic precipitation 
leaching procedure (SPLP) analysis for each of these parameters.  The SPLP results are presented 
and compared to WQCC Standards in Table 2.  The SPLP results indicate that chloride, fluoride, 
and sulfate do not have the potential to leach from surface soil to groundwater at concentrations 
greater than WQCC Standards.  The SPLP iron results indicate that iron has the potential to leach 
from surface soil to groundwater at a concentration greater than the WQCC Standard at only one 
of the four sample locations (Test 3) within the release area.  The presence of iron at this sample 
location (Test 3) is attributed to background conditions and not attributed to the August 2016 
wastewater release based on the following: 

 The iron concentration in soil at Test 3 (23,000 mg/kg) was less than or equal to three of 
the four samples collected from the non-release areas that are representative of background 
concentrations (which ranged from 14,000 mg/kg to 27,000 mg/kg). 

 The SPLP iron concentration at Test 3 (3.2 mg/L) was greater than the iron concentration 
in the released wastewater effluent (2.4 mg/L), thus indicating there is additional 
background source of iron.   

Request for Closure 

TRC recommends Navajo request that no further action be required in regards to the August 2016 
wastewater effluent release based on the following: 

 A majority of the wastewater effluent released was recovered via vacuum truck 
immediately following the release. 
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 The parameters present in the wastewater effluent at concentrations above WQCC 
Standards (chloride, fluoride, sulfate, and iron) are present in background (non-release) 
soils at concentrations similar to or greater than concentrations in the release area. In 
addition, the distribution of these parameters is highly variable across the release and non- 
release areas. Therefore, the presence of these parameters in soil at the release location are 
attributed to background condition and not attributed to the August 2016 wastewater 
effluent release. 

 Chloride, fluoride, and sulfate in soil does not have the potential to leach to groundwater 
at concentrations above WQCC Standards based on SPLP laboratory analysis.  Iron has the 
potential to leach to groundwater at a concentration above the WQCC Standard at one of 
the four locations within the release area, but the presence of iron at this location is 
attributed to background conditions and not the August 2016 wastewater effluent release 
as described above. 

If you have any questions or comments regarding this letter, please feel free to contact me at 512-
684-3148. 

 
Sincerely, 
 

 
Julie Speer 
Project Manager 
TRC Environmental Corporation 

 
 
cc: TRC:  B. Gilbert, C. Smith 
 
Attachments: 
 Figure 1 – Site Location Map 
 Figure 2 – Sample Location and Results Map 
 Table 1 – Wastewater Effluent Analytical Results 
 Table 2 – Soil Analytical Results  

Attachment A – Laboratory Analytical Reports 
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EXTENT OF EXCAVATION FOR PIPELINE REPAIR

EXTENT OF RELEASE

SAMPLE LOCATION AND RESULTS MAP
AUGUST 2016 WASTEWATER EFFLUENT RELEASEHOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

           (WQCC STANDARDS: FLUORIDE, 1.6 mg/L, CHLORIDE = 250 mg/L, 
           SULFATE = 600 mg/L, IRON = 1.0 mg/L)
SPLP = SYNTHETIC PRECIPITATION LEACHING PROCEDURE
mg/Kg = MILLIGRAMS PER KILOGRAM
mg/L = MILLIGRAMS PER LITER
WQCC STANDARD = WATER QUALITY CONTROL COMMISSION GROUNDWATER 
           STANDARD FOR HUMAN HEALTH EXPOSURE (20.6.2 NMAC)

SPLP CONCENTRATION EXCEEDS WQCC STANDARD

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.40 0.32
Chloride 27.0 110
Sulfate 1,300 410

Iron 22,000 <0.050

Spill Area 1 (Test 1)
Analyte

SoilConcentration
(mg/kg)

Fluoride 0.80
Chloride 7,600
Sulfate 780

Iron 27,000

Background 7
Analyte

SoilConcentration
(mg/kg)

Fluoride 1.60
Chloride 600
Sulfate 2,300

Iron 14,000

Background 5
Analyte

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 0.65 0.65
Chloride 3,100 82
Sulfate 4,800 64

Iron 27,000 0.25

Spill Area 4 (Test 4)
Analyte

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.80 0.62
Chloride 640 3.50
Sulfate 5,200 <50

Iron 23,000 3.60

Spill Area 3 (Test 3)
Analyte

SoilConcentration
(mg/kg)

Fluoride 3.20
Chloride 400
Sulfate 370

Iron 23,000

Background 6
Analyte

SoilConcentration
(mg/kg)

Fluoride 1.90
Chloride 450
Sulfate 3,500

Iron 24,000

Analyte
Background 8

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.70 0.55
Chloride 200 91
Sulfate 3,300 260

Iron 20,000 <0.050

Spill Area 2 (Test 2)
Analyte



 

 

TABLES 
  



Sample ID:  Wastewater Effluent

Date:  8/10/2016

Analyte Units

WQCC 

Standard Screening Standard Result

VOCs

1,1,1‐Trichloroethane mg/L 0.060 NMED GW Human Health < 0.0025

1,1,2,2‐Tetrachloroethane mg/L 0.010 NMED GW Human Health < 0.0025

1,1,2‐Trichloroethane mg/L 0.100 NMED GW Human Health < 0.0025

1,1‐Dichloroethane mg/L 0.025 NMED GW Human Health < 0.0025

1,1‐Dichloroethene mg/L 0.005 NMED GW Human Health < 0.0025

1,2‐Dichloroethane mg/L 0.010 NMED GW Human Health < 0.0025

Benzene mg/L 0.010 NMED GW Human Health < 0.0025

Carbon Tetrachloride mg/L 0.010 NMED GW Human Health < 0.0025

Chloroform mg/L 0.100 NMED GW Human Health < 0.0025

Ethylbenzene mg/L 0.750 NMED GW Human Health < 0.0025

Methylene Chloride mg/L 0.100 NMED GW Human Health < 0.012

Tetrachloroethene mg/L 0.020 NMED GW Human Health < 0.0025

Toluene mg/L 0.750 NMED GW Human Health 0.012

Total Xylenes mg/L 0.620 NMED GW Human Health < 0.005

Trichloroethene mg/L 0.100 NMED GW Human Health < 0.0025

Vinyl Chloride mg/L 0.001 NMED GW Human Health < 0.0025

SVOCs

1‐Methylnaphthalene mg/L 0.03 NMED GW Human Health < 0.010

2‐Methylnaphthalene mg/L 0.03 NMED GW Human Health < 0.010

Naphthalene mg/L 0.03 NMED GW Human Health < 0.010

Benzo(a)Pyrene mg/L 0.0002 EPA MCL < 0.0002

Total Metals (mg/L)

Aluminum mg/L 5.00 NMED GW Irrigation 0.260

Arsenic mg/L 0.100 NMED GW Human Health 0.031

Barium mg/L 1.00 NMED GW Human Health < 0.020

Cadmium mg/L 0.010 NMED GW Human Health < 0.0020

Calcium mg/L ‐‐ 130

Chromium mg/L 0.050 NMED GW Human Health < 0.0060

Cobalt mg/L 0.050 NMED GW Irrigation < 0.0060

Copper mg/L 1.00 NMED GW Irrigation < 0.0060

Iron mg/L 1.00 NMED GW Irrigation 2.40

Lead mg/L 0.050 NMED GW Human Health < 0.0050

Manganese mg/L 0.200 NMED GW Domestic 0.15

Mercury mg/L 0.002 NMED GW Human Health < 0.0002

Nickel mg/L 0.200 NMED GW Irrigation 0.010

Potassium mg/L ‐‐ 60.0

Selenium mg/L 0.050 NMED GW Human Health < 0.050

Silver mg/L 0.050 NMED GW Human Health < 0.0050

Sodium mg/L ‐‐ 630

Zinc mg/L 10.0 NMED GW Domestic 0.025

Anions

Bromide mg/L ‐‐ 1.60

Chloride mg/L 250 NMED GW Domestic 320

Fluoride (F‐, Anion) mg/L 1.60 NMED GW Human Health 13.0

Nitrite (as N) mg/L 1.00 NMED GW Human Health 0.96

Nitrate (as N) mg/L 1.00 NMED GW Human Health 0.50
Sulfate mg/L 600 NMED GW Domestic 1,500

Other Parameters

Total Dissolved Solids mg/L 1,000 NMED GW Domestic 2,800

Notes:
Yellow highlighted concentration exceeds applicable WQCC Standard

mg/L = milligrams per liter

NMED = New Mexico Environment Department

NMED GW Human Health = NMED groundwater standard for human health exposure, NMAC 20.6.2.3103.A

NMED GW Irrigation = NMED groundwater standard for irrigation exposure, NMAC 20.6.2.3103.C

NMED GW Domestic = NMED groundwater standard for domestic exposure, NMAC 20.6.2.3103.B

NMAC = New Mexico Administrative Code
WQCC = Water Quality Control Commission

Table 1. Wastewater Effluent Analytical Results

Wastewater Pipeline Release Approximately 5 Miles East of Artesia ‐ August 9, 2016 

HollyFrontier Navajo Refining, LLC, GW‐028, Artesia, New Mexico

1 of 1



Sample 

Location:
Test 1 Test 2 Test 3 Test 4 Background 5 Background 6 Background 7 Background 8

Analyte

Fluoride 1.40 1.70 1.80 0.65 1.60 3.20 0.80 1.90 1.80 3.20

Chloride  27.0 200 640 3,100 600 400 7,600 450 3,100 7,600

Sulfate 1,300 3,300 5,200 4,800 2,300 370 780 3,500 5,200 3,500

Iron 22,000 20,000 23,000 27,000 14,000 23,000 27,000 24,000 27,000 27,000

Sample 

Location:
Test 1 Test 2 Test 3 Test 4

Analyte

Fluoride 0.32 0.55 0.62 0.65 13.0 1.6

Chloride  110 91 3.5 82 320 250

Sulfate 410 260 <50 64 1,500 600

Iron <0.050 <0.050 3.6 0.25 2.40 1.0

Notes:

Yellow highlighted concentration exceeds applicable WQCC Standard

mg/kg = milligrams per kilogram

mg/L = milligrams per liter

Concentrations highlighted in yellw
(1) Soil samples were collected on October 10, 2016 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(2) Soil samples were collected on April 27, 2017 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(3) Wastewater effluent sample was collected on August 10, 2016 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(4) Water Quality Control Commission Groundwater Standard for human health exposure (20.6.2 NMAC)

Release Area Soil SPLP Samples(2) Wastewater 

Effluent(3)
WQCC 

Standard(4)

Concentration (mg/L)

Table 2. Soil Analytical Results

Wastewater Effluent Pipeline Release Approximately 5 Miles East of Artesia ‐ August 9, 2016 

Release Area Soil Samples(1) Non‐Release "Background" Samples(1)

Concentration (mg/kg)

Max 

Background

Max Release 

Area

HollyFrontier Navajo Refining, LLC, GW‐028, Artesia, New Mexico

1 of 1



 

 

ATTACHMENT A 
 

Laboratory Analytical Reports 
  



December 05, 2016

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: Effluent Release 8/10/16 OrderNo.: 1610723

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 11 sample(s) on 10/14/2016 for the 
analyses presented in the following report.

Andy Freeman

This report is a revised report and it replaces the original report issued October 31, 2016.

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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Effluent Release 8/10/16
Client Sample ID: Test 1

Collection Date: 10/12/2016 8:27:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-001

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 2:58:57 PM0.30 mg/Kg 11.4

Chloride 10/21/2016 2:58:57 PM1.5 mg/Kg 127

Sulfate 10/21/2016 3:36:12 PM30 mg/Kg 201300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:21:23 AM250 mg/Kg 10022000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 2

Collection Date: 10/12/2016 8:32:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-002

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 3:48:36 PM0.30 mg/Kg 11.7

Chloride 10/21/2016 4:01:01 PM30 mg/Kg 20200

Sulfate 10/25/2016 10:03:43 PM75 mg/Kg 503300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:22:56 AM240 mg/Kg 10020000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 3

Collection Date: 10/12/2016 8:37:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-003

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 4:13:25 PM0.30 mg/Kg 11.8

Chloride 10/21/2016 4:25:50 PM30 mg/Kg 20640

Sulfate 10/25/2016 10:16:08 PM75 mg/Kg 505200

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:24:29 AM240 mg/Kg 10023000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 4

Collection Date: 10/12/2016 8:44:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-004

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 4:38:14 PM0.30 mg/Kg 10.65

Chloride 10/25/2016 10:28:33 PM150 mg/Kg 1003100

Sulfate 10/25/2016 10:28:33 PM150 mg/Kg 1004800

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 10:03:51 AM490 mg/Kg 20027000

Qualifiers:   

Page 4 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
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: Effluent Release 8/10/16
Client Sample ID: Background 5

Collection Date: 10/12/2016 8:56:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-005

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 5:27:53 PM0.30 mg/Kg 11.6

Chloride 10/21/2016 5:40:18 PM30 mg/Kg 20600

Sulfate 10/21/2016 5:40:18 PM30 mg/Kg 202300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:27:36 AM250 mg/Kg 10014000

Qualifiers:   

Page 5 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
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: Effluent Release 8/10/16
Client Sample ID: Background 6

Collection Date: 10/12/2016 9:01:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-006

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 12:56:59 PM0.30 mg/Kg 13.2

Chloride 10/25/2016 1:34:13 PM30 mg/Kg 20400

Sulfate 10/25/2016 1:34:13 PM30 mg/Kg 20370

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:29:09 AM250 mg/Kg 10023000

Qualifiers:   

Page 6 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
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: Effluent Release 8/10/16
Client Sample ID: Background 7

Collection Date: 10/12/2016 9:08:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-007

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 1:46:37 PM0.30 mg/Kg 10.80

Chloride 10/26/2016 11:36:39 PM300 mg/Kg 2007600

Sulfate 10/25/2016 1:59:02 PM30 mg/Kg 20780

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 10:05:25 AM500 mg/Kg 20027000

Qualifiers:   

Page 7 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
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: Effluent Release 8/10/16
Client Sample ID: Background 8

Collection Date: 10/12/2016 9:14:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-008

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 2:11:26 PM0.30 mg/Kg 11.9

Chloride 10/25/2016 2:23:51 PM30 mg/Kg 20450

Sulfate 10/26/2016 11:49:03 PM75 mg/Kg 503500

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:37:54 AM250 mg/Kg 10024000

Qualifiers:   

Page 8 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
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: Effluent Release 8/10/16
Client Sample ID: Test 3

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-009

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 11/11/2016 6:35:12 PM0.10 mg/L 10.53

Sulfate * 11/10/2016 2:59:00 AM10 mg/L 20520

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
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: Effluent Release 8/10/16
Client Sample ID: Test 4

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-010

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride 11/10/2016 3:48:38 AM10 mg/L 20150

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Iron 11/13/2016 2:46:08 PM0.050 mg/L 1ND

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
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: Effluent Release 8/10/16
Client Sample ID: SPLP BLANK

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-011

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 11/10/2016 4:01:03 AM0.10 mg/L 1ND

Chloride 11/10/2016 4:01:03 AM0.50 mg/L 1ND

Sulfate 11/10/2016 4:01:03 AM0.50 mg/L 1ND

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Iron 11/13/2016 2:52:13 PM0.050 mg/L 1ND

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28232

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38151

SeqNo: 1190570

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

Sample ID LCS-28232

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38151

SeqNo: 1190571

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 106 90 1100.30 01.6

Chloride 15.00 94.3 90 1101.5 014

Sulfate 30.00 96.3 90 1101.5 029

Sample ID 1610723-001AMS

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: Test 1 RunNo: 38151

SeqNo: 1190594

MSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 8.14 15 110 S0.30 1.3521.5

Chloride 15.00 138 70.8 119 S1.5 26.7747

Sample ID 1610723-001AMSD

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: Test 1 RunNo: 38151

SeqNo: 1190595

MSDSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 -1.32 15 110 20 S0.30 1.352 10.11.3

Chloride 15.00 138 70.8 119 20 S1.5 26.77 0.0098947

Sample ID MB-28251

Batch ID: 28251

Analysis Date: 10/24/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38161

SeqNo: 1191020

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

Qualifiers:   

Page 12 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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-28251

Batch ID: 28251

Analysis Date: 10/24/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38161

SeqNo: 1191021

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 103 90 1100.30 01.5

Chloride 15.00 96.6 90 1101.5 014

Sulfate 30.00 97.9 90 1101.5 029

Sample ID 1610723-006AMS

Batch ID: 28251

Analysis Date: 10/25/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: Background 6 RunNo: 38187

SeqNo: 1193030

MSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 21.9 15 1100.30 3.2103.5

Sample ID 1610723-006AMSD

Batch ID: 28251

Analysis Date: 10/25/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: Background 6 RunNo: 38187

SeqNo: 1193031

MSDSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 9.98 15 110 20 S0.30 3.210 5.173.4

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: A38595

Analysis Date: 11/9/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38595

SeqNo: 1205622

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sulfate 0.50ND

Sample ID LCS

Batch ID: A38595

Analysis Date: 11/9/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38595

SeqNo: 1205623

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.0 90 1100.50 04.8

Sulfate 10.00 97.7 90 1100.50 09.8

Sample ID MB

Batch ID: R38671

Analysis Date: 11/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38671

SeqNo: 1207765

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Sample ID LCS

Batch ID: R38671

Analysis Date: 11/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38671

SeqNo: 1207766

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 108 90 1100.10 00.54

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28097

Batch ID: 28097

Analysis Date: 10/18/2016Prep Date: 10/17/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38014

SeqNo: 1185141

MBLKSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 2.5ND

Sample ID LCS-28097

Batch ID: 28097

Analysis Date: 10/18/2016Prep Date: 10/17/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38014

SeqNo: 1185142

LCSSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 25.00 101 80 1202.5 025

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28558

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38660

SeqNo: 1207448

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.050ND

Sample ID LCS-28558

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38660

SeqNo: 1207452

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 96.8 80 1200.050 00.48

Sample ID 1610723-010BMS

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: Test 4 RunNo: 38660

SeqNo: 1207457

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 97.5 75 1250.050 0.0088300.50

Sample ID 1610723-010BMSD

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: Test 4 RunNo: 38660

SeqNo: 1207458

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 95.6 75 125 200.050 0.008830 1.950.49

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
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 







August 22, 2016

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: Waste Water Effluent OrderNo.: 1608660

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 2 sample(s) on 8/11/2016 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 qualifers 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

IGNITABILITY METHOD 1010 Analyst: SUB

Ignitability 8/17/20160 °F 1>200 R36648

SULFIDE, REACTIVE Analyst: SUB

Reactive Sulfide 8/17/20160.20 mg/L 1ND R36648

SPECIFIC GRAVITY Analyst: LGT

Specific Gravity 8/15/2016 4:29:00 PM0 11.002 R36512

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride * 8/11/2016 3:26:00 PM0.50 mg/L 513 R36408

Chloride 8/11/2016 3:38:24 PM10 mg/L 20320 R36408

Nitrogen, Nitrite (As N) 8/11/2016 3:26:00 PM0.50 mg/L 50.96 R36408

Bromide 8/11/2016 3:26:00 PM0.50 mg/L 51.6 R36408

Nitrogen, Nitrate (As N) 8/11/2016 3:26:00 PM0.50 mg/L 5ND R36408

Phosphorus, Orthophosphate (As P) 8/11/2016 3:26:00 PM2.5 mg/L 5ND R36408

Sulfate 8/18/2016 2:24:04 AM25 mg/L 501500 R36593

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 8/15/2016 3:14:28 PM1.0 µmhos/cm 14400 R36527

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

Carbonate (As CaCO3) 8/15/2016 4:49:30 PM2.000 mg/L CaCO3 1ND R36527

Total Alkalinity (as CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids * 8/16/2016 8:21:00 AM40.0 mg/L 12800 26968

CORROSIVITY Analyst: SUB

pH 8/17/2016pH Units 16.99 R36648

CYANIDE, REACTIVE Analyst: SUB

Cyanide, Reactive 8/16/20160.0100 mg/L 10.120 R36648

SM4500-H+B: PH Analyst: JRR

pH H 8/15/2016 3:14:28 PM1.68 pH units 17.49 R36527

EPA METHOD 7470: MERCURY Analyst: pmf

Mercury 8/12/2016 11:14:45 AM0.00020 mg/L 1ND 26894

MERCURY, TCLP Analyst: pmf

Mercury 8/17/2016 10:49:54 AM0.020 mg/L 1ND 27020

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Aluminum 8/18/2016 5:02:57 PM0.020 mg/L 10.26 26942

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Antimony 8/19/2016 10:36:34 AM0.050 mg/L 1ND 26942

Arsenic 8/18/2016 5:02:57 PM0.020 mg/L 10.031 26942

Barium 8/18/2016 5:02:57 PM0.020 mg/L 1ND 26942

Beryllium 8/18/2016 5:02:57 PM0.0030 mg/L 1ND 26942

Cadmium 8/18/2016 5:02:57 PM0.0020 mg/L 1ND 26942

Calcium 8/18/2016 5:10:17 PM5.0 mg/L 5130 26942

Chromium 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Cobalt 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Copper 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Iron 8/18/2016 5:10:17 PM0.25 mg/L 52.4 26942

Lead 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Magnesium 8/18/2016 5:02:57 PM1.0 mg/L 141 26942

Manganese 8/18/2016 5:02:57 PM0.0020 mg/L 10.15 26942

Nickel 8/18/2016 5:02:57 PM0.010 mg/L 10.010 26942

Potassium 8/18/2016 5:10:17 PM5.0 mg/L 560 26942

Selenium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Silver 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Sodium 8/18/2016 5:21:39 PM10 mg/L 10630 26942

Strontium 8/18/2016 5:21:39 PM0.10 mg/L 101.9 26942

Thallium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Zinc 8/18/2016 5:02:57 PM0.020 mg/L 10.025 26942

Silica 8/18/2016 5:10:17 PM5.4 mg/L 514 26942

EPA 6010B: TCLP METALS Analyst: MED

Arsenic 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Barium 8/15/2016 1:30:42 PM100 mg/L 1ND 26961

Cadmium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Chromium 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Lead 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Selenium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Silver 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20162.5 µg/L 1ND R36648

Allyl chloride 8/12/20162.5 µg/L 1ND R36648

Chloroprene 8/12/20162.5 µg/L 1ND R36648

Cyclohexane 8/12/20162.5 µg/L 1ND R36648

Diethyl ether 8/12/20162.5 µg/L 1ND R36648

Diisopropyl ether 8/12/20162.5 µg/L 1ND R36648

Epichlorohydrin 8/12/201625 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Ethyl acetate 8/12/20162.5 µg/L 1ND R36648

Ethyl methacrylate 8/12/201612 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20162.5 µg/L 1ND R36648

Freon-113 8/12/20162.5 µg/L 1ND R36648

Isobutanol 8/12/201650 µg/L 1ND R36648

Isopropyl acetate 8/12/20162.5 µg/L 1ND R36648

Methacrylonitrile 8/12/201612 µg/L 1ND R36648

Methyl acetate 8/12/20162.5 µg/L 1ND R36648

Methyl ethyl ketone 8/12/201612 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/201612 µg/L 1ND R36648

Methyl methacrylate 8/12/201612 µg/L 1ND R36648

Methylcyclohexane 8/12/20165.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20162.5 µg/L 1ND R36648

n-Hexane 8/12/20162.5 µg/L 1ND R36648

Nitrobenzene 8/12/201625 µg/L 1ND R36648

Pentachloroethane 8/12/201625 µg/L 1ND R36648

p-isopropyltoluene 8/12/20162.5 µg/L 1ND R36648

Propionitrile 8/12/201612 µg/L 1ND R36648

Tetrahydrofuran 8/12/20162.5 µg/L 1ND R36648

Benzene 8/12/20162.5 µg/L 1ND R36648

Toluene 8/12/20162.5 µg/L 112 R36648

Ethylbenzene 8/12/20162.5 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201650 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20162.5 µg/L 12.8 R36648

1,3,5-Trimethylbenzene 8/12/20162.5 µg/L 14.5 R36648

1,2-Dichloroethane (EDC) 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20162.5 µg/L 1ND R36648

Naphthalene 8/12/20162.5 µg/L 1ND R36648

Acetone 8/12/201612 µg/L 1350 R36648

Bromobenzene 8/12/20162.5 µg/L 1ND R36648

Bromodichloromethane 8/12/20162.5 µg/L 1ND R36648

Bromoform 8/12/20162.5 µg/L 1ND R36648

Bromomethane 8/12/20162.5 µg/L 1ND R36648

2-Butanone 8/12/201612 µg/L 147 R36648

Carbon disulfide 8/12/20162.5 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20162.5 µg/L 1ND R36648

Chlorobenzene 8/12/20162.5 µg/L 1ND R36648

Chloroethane 8/12/20162.5 µg/L 1ND R36648

Chloroform 8/12/20162.5 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Chloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

4-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

cis-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20162.5 µg/L 1ND R36648

Dibromochloromethane 8/12/20162.5 µg/L 1ND R36648

Dibromomethane 8/12/20162.5 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20162.5 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20162.5 µg/L 1ND R36648

2-Hexanone 8/12/20162.5 µg/L 128 R36648

Isopropylbenzene 8/12/20162.5 µg/L 1ND R36648

Methylene Chloride 8/12/201612 µg/L 1ND R36648

n-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

n-Propylbenzene 8/12/20162.5 µg/L 1ND R36648

sec-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

Styrene 8/12/20162.5 µg/L 1ND R36648

tert-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20162.5 µg/L 1ND R36648

trans-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20162.5 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20162.5 µg/L 1ND R36648

Qualifiers:   

Page 4 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Vinyl chloride 8/12/20162.5 µg/L 1ND R36648

mp-Xylenes 8/12/20165.0 µg/L 1ND R36648

o-Xylene 8/12/20162.5 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20162.5 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20162.5 µg/L 1ND R36648

Acrolein 8/12/201612 µg/L 1ND R36648

Acrylonitrile 8/12/201612 µg/L 1ND R36648

Bromochloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20162.5 µg/L 1ND R36648

Iodomethane 8/12/20162.5 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20162.5 µg/L 1ND R36648

Vinyl acetate 8/12/20162.5 µg/L 1ND R36648

1,4-Dioxane 8/12/2016100 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 199.6 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1102 R36648

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

1,1-Biphenyl 8/17/20165.0 µg/L 1ND R36648

Atrazine 8/17/20165.0 µg/L 1ND R36648

Benzaldehyde 8/17/20165.0 µg/L 1ND R36648

Caprolactam 8/17/20165.0 µg/L 1ND R36648

N-Nitroso-di-n-butylamine 8/17/20165.0 µg/L 1ND R36648

Acetophenone 8/17/201610 µg/L 1ND R36648

1-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2,3,4,6-Tetrachlorophenol 8/17/201610 µg/L 1ND R36648

2,4,5-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4,6-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dimethylphenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrophenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2,6-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2-Chloronaphthalene 8/17/201610 µg/L 1ND R36648

2-Chlorophenol 8/17/201610 µg/L 1ND R36648

2-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2-Methylphenol 8/17/201610 µg/L 1ND R36648

2-Nitroaniline 8/17/201610 µg/L 1ND R36648

2-Nitrophenol 8/17/201610 µg/L 1ND R36648

3,3´-Dichlorobenzidine 8/17/201610 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

3-Nitroaniline 8/17/201610 µg/L 1ND R36648

4,6-Dinitro-2-methylphenol 8/17/201610 µg/L 1ND R36648

4-Bromophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Chloro-3-methylphenol 8/17/201610 µg/L 1ND R36648

4-Chloroaniline 8/17/201610 µg/L 1ND R36648

4-Chlorophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Nitroaniline 8/17/201610 µg/L 1ND R36648

4-Nitrophenol 8/17/201610 µg/L 1ND R36648

Acenaphthene 8/17/201610 µg/L 1ND R36648

Acenaphthylene 8/17/201610 µg/L 1ND R36648

Anthracene 8/17/201610 µg/L 1ND R36648

Benzo(g,h,i)perylene 8/17/201610 µg/L 1ND R36648

Benz(a)anthracene 8/17/20160.20 µg/L 1ND R36648

Benzo(a)pyrene 8/17/20160.20 µg/L 1ND R36648

Benzo(b)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Benzo(k)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Bis(2-chloroethoxy)methane 8/17/201610 µg/L 1ND R36648

Bis(2-chloroethyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-chloroisopropyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-ethylhexyl)phthalate 8/17/201610 µg/L 1ND R36648

Butyl benzyl phthalate 8/17/201610 µg/L 1ND R36648

Carbazole 8/17/201610 µg/L 1ND R36648

Chrysene 8/17/20160.20 µg/L 1ND R36648

Dibenz(a,h)anthracene 8/17/20160.20 µg/L 1ND R36648

Dibenzofuran 8/17/201610 µg/L 1ND R36648

Diethyl phthalate 8/17/201610 µg/L 1ND R36648

Dimethyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-butyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-octyl phthalate 8/17/201610 µg/L 1ND R36648

Fluoranthene 8/17/201610 µg/L 1ND R36648

Fluorene 8/17/201610 µg/L 1ND R36648

Hexachlorobenzene 8/17/20162.0 µg/L 1ND R36648

Hexachlorobutadiene 8/17/201610 µg/L 1ND R36648

Hexachlorocyclopentadiene 8/17/201610 µg/L 1ND R36648

Hexachloroethane 8/17/201610 µg/L 1ND R36648

Indeno(1,2,3-cd)pyrene 8/17/20160.20 µg/L 1ND R36648

Isophorone 8/17/201610 µg/L 1ND R36648

Naphthalene 8/17/201610 µg/L 1ND R36648

Nitrobenzene 8/17/201610 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

N-Nitrosodi-n-propylamine 8/17/20164.0 µg/L 1ND R36648

N-Nitrosodiphenylamine 8/17/201610 µg/L 1ND R36648

Pentachlorophenol 8/17/201610 µg/L 1ND R36648

Phenanthrene 8/17/201610 µg/L 1ND R36648

Phenol 8/17/201610 µg/L 1ND R36648

Pyrene 8/17/201610 µg/L 1ND R36648

o-Toluidine 8/17/20164.0 µg/L 1ND R36648

Pyridine 8/17/201610 µg/L 1ND R36648

1,2,4,5-Tetrachlorobenzene 8/17/201610 µg/L 1ND R36648

    Surr: 2,4,6-Tribromophenol 8/17/201663-110 %Rec 190.0 R36648

    Surr: 2-Fluorobiphenyl 8/17/201658-112 %Rec 160.4 R36648

    Surr: 2-Fluorophenol 8/17/201647-109 %Rec 169.0 R36648

    Surr: Nitrobenzene-d5 8/17/201658-110 %Rec 172.0 R36648

    Surr: Phenol-d5 8/17/201652-105 %Rec 167.8 R36648

    Surr: Terphenyl-d14 8/17/201622-133 %Rec 128.7 R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20160.50 µg/L 1ND R36648

Allyl chloride 8/12/20160.50 µg/L 1ND R36648

Chloroprene 8/12/20160.50 µg/L 1ND R36648

Cyclohexane 8/12/20160.50 µg/L 1ND R36648

Diethyl ether 8/12/20160.50 µg/L 1ND R36648

Diisopropyl ether 8/12/20160.50 µg/L 1ND R36648

Epichlorohydrin 8/12/20165.0 µg/L 1ND R36648

Ethyl acetate 8/12/20160.50 µg/L 1ND R36648

Ethyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20160.50 µg/L 1ND R36648

Freon-113 8/12/20160.50 µg/L 1ND R36648

Isobutanol 8/12/201610 µg/L 1ND R36648

Isopropyl acetate 8/12/20160.50 µg/L 1ND R36648

Methacrylonitrile 8/12/20162.5 µg/L 1ND R36648

Methyl acetate 8/12/20160.50 µg/L 1ND R36648

Methyl ethyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Methylcyclohexane 8/12/20161.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20160.50 µg/L 1ND R36648

n-Hexane 8/12/20160.50 µg/L 1ND R36648

Nitrobenzene 8/12/20165.0 µg/L 1ND R36648

Pentachloroethane 8/12/20165.0 µg/L 1ND R36648

p-isopropyltoluene 8/12/20160.50 µg/L 1ND R36648

Propionitrile 8/12/20162.5 µg/L 1ND R36648

Tetrahydrofuran 8/12/20160.50 µg/L 1ND R36648

Benzene 8/12/20160.50 µg/L 1ND R36648

Toluene 8/12/20160.50 µg/L 1ND R36648

Ethylbenzene 8/12/20160.50 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201610 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,3,5-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloroethane (EDC) 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20160.50 µg/L 1ND R36648

Naphthalene 8/12/20160.50 µg/L 1ND R36648

Acetone 8/12/20162.5 µg/L 1ND R36648

Bromobenzene 8/12/20160.50 µg/L 1ND R36648

Bromodichloromethane 8/12/20160.50 µg/L 1ND R36648

Bromoform 8/12/20160.50 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Bromomethane 8/12/20160.50 µg/L 1ND R36648

2-Butanone 8/12/20162.5 µg/L 1ND R36648

Carbon disulfide 8/12/20160.50 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20160.50 µg/L 1ND R36648

Chlorobenzene 8/12/20160.50 µg/L 1ND R36648

Chloroethane 8/12/20160.50 µg/L 1ND R36648

Chloroform 8/12/20160.50 µg/L 1ND R36648

Chloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

4-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

cis-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20160.50 µg/L 1ND R36648

Dibromochloromethane 8/12/20160.50 µg/L 1ND R36648

Dibromomethane 8/12/20160.50 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20160.50 µg/L 1ND R36648

2-Hexanone 8/12/20160.50 µg/L 1ND R36648

Isopropylbenzene 8/12/20160.50 µg/L 1ND R36648

Methylene Chloride 8/12/20162.5 µg/L 1ND R36648

n-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

n-Propylbenzene 8/12/20160.50 µg/L 1ND R36648

sec-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

Styrene 8/12/20160.50 µg/L 1ND R36648

tert-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20160.50 µg/L 1ND R36648

trans-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,2,3-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20160.50 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20160.50 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20160.50 µg/L 1ND R36648

Vinyl chloride 8/12/20160.50 µg/L 1ND R36648

mp-Xylenes 8/12/20161.0 µg/L 1ND R36648

o-Xylene 8/12/20160.50 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20160.50 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20160.50 µg/L 1ND R36648

Acrolein 8/12/20162.5 µg/L 1ND R36648

Acrylonitrile 8/12/20162.5 µg/L 1ND R36648

Bromochloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20160.50 µg/L 1ND R36648

Iodomethane 8/12/20160.50 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20160.50 µg/L 1ND R36648

Vinyl acetate 8/12/20160.50 µg/L 1ND R36648

1,4-Dioxane 8/12/201620 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 196.4 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1101 R36648

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36408

SeqNo: 1128954

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Nitrogen, Nitrite (As N) 0.10ND

Bromide 0.10ND

Nitrogen, Nitrate (As N) 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sample ID LCS

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36408

SeqNo: 1128955

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 104 90 1100.10 00.52

Chloride 5.000 96.2 90 1100.50 04.8

Nitrogen, Nitrite (As N) 1.000 96.8 90 1100.10 00.97

Bromide 2.500 96.7 90 1100.10 02.4

Nitrogen, Nitrate (As N) 2.500 99.0 90 1100.10 02.5

Phosphorus, Orthophosphate (As P 5.000 97.2 90 1100.50 04.9

Sample ID MB

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36593

SeqNo: 1133301

mblkSampType: TestCode: EPA Method 300.0: Anions

Sulfate 0.50ND

Sample ID LCS

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36593

SeqNo: 1133302

lcsSampType: TestCode: EPA Method 300.0: Anions

Sulfate 10.00 97.0 90 1100.50 09.7

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND

Allyl chloride 0.50ND

Chloroprene 0.50ND

Cyclohexane 0.50ND

Diethyl ether 0.50ND

Diisopropyl ether 0.50ND

Epichlorohydrin 0.50ND

Ethyl acetate 0.50ND

Ethyl methacrylate 2.5ND

Ethyl tert-butyl ether 0.50ND

Freon-113 0.50ND

Isobutanol 10ND

Isopropyl acetate 0.50ND

Methacrylonitrile 2.5ND

Methyl acetate 0.50ND

Methyl ethyl ketone 2.5ND

Methyl isobutyl ketone 2.5ND

Methyl methacrylate 2.5ND

Methylcyclohexane 0.50ND

n-Amyl acetate 0.50ND

n-Hexane 0.50ND

Nitrobenzene 0.50ND

Pentachloroethane 0.50ND

p-isopropyltoluene 0.50ND

Propionitrile 2.5ND

Tetrahydrofuran 0.50ND

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

Methyl tert-butyl ether (MTBE) 0.50ND

1,2,4-Trimethylbenzene 0.50ND

1,3,5-Trimethylbenzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

1,2-Dibromoethane (EDB) 0.50ND

Naphthalene 0.50ND

Acetone 2.5ND

Bromobenzene 0.50ND

Bromodichloromethane 0.50ND

Bromoform 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Bromomethane 0.50ND

2-Butanone 2.5ND

Carbon disulfide 0.50ND

Carbon Tetrachloride 0.50ND

Chlorobenzene 0.50ND

Chloroethane 0.50ND

Chloroform 0.50ND

Chloromethane 0.50ND

2-Chlorotoluene 0.50ND

4-Chlorotoluene 0.50ND

cis-1,2-DCE 0.50ND

cis-1,3-Dichloropropene 0.50ND

1,2-Dibromo-3-chloropropane 0.50ND

Dibromochloromethane 0.50ND

Dibromomethane 0.50ND

1,2-Dichlorobenzene 0.50ND

1,3-Dichlorobenzene 0.50ND

1,4-Dichlorobenzene 0.50ND

Dichlorodifluoromethane 0.50ND

1,1-Dichloroethane 0.50ND

1,1-Dichloroethene 0.50ND

1,2-Dichloropropane 0.50ND

1,3-Dichloropropane 0.50ND

2,2-Dichloropropane 0.50ND

1,1-Dichloropropene 0.50ND

Hexachlorobutadiene 0.50ND

2-Hexanone 0.50ND

Isopropylbenzene 0.50ND

Methylene Chloride 2.5ND

n-Butylbenzene 0.50ND

n-Propylbenzene 0.50ND

sec-Butylbenzene 0.50ND

Styrene 0.50ND

tert-Butylbenzene 0.50ND

1,1,1,2-Tetrachloroethane 0.50ND

1,1,2,2-Tetrachloroethane 0.50ND

Tetrachloroethene (PCE) 0.50ND

trans-1,2-DCE 0.50ND

trans-1,3-Dichloropropene 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

1,2,3-Trichlorobenzene 0.50ND

1,2,4-Trichlorobenzene 0.50ND

1,1,1-Trichloroethane 0.50ND

1,1,2-Trichloroethane 0.50ND

Trichloroethene (TCE) 0.50ND

Trichlorofluoromethane 0.50ND

1,2,3-Trichloropropane 0.50ND

Vinyl chloride 0.50ND

mp-Xylenes 1.0ND

o-Xylene 0.50ND

tert-Amyl methyl ether 0.50ND

tert-Butyl alcohol 0.50ND

Acrolein 2.5ND

Acrylonitrile 2.5ND

Bromochloromethane 0.50ND

2-Chloroethyl vinyl ether 0.50ND

Iodomethane 0.50ND

trans-1,4-Dichloro-2-butene 0.50ND

Vinyl acetate 0.50ND

1,4-Dioxane 0.50ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135034

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 90.7 80 1200 09.1

Toluene 10.00 94.5 80 1200 09.4

Ethylbenzene 10.00 96.4 80 1200 09.6

Chlorobenzene 10.00 91.2 80 1200 09.1

1,1-Dichloroethene 10.00 91.1 80 1200 09.1

Tetrachloroethene (PCE) 10.00 87.1 80 1200 08.7

Trichloroethene (TCE) 10.00 89.0 80 1200 08.9

o-Xylene 10.00 100 80 1200 010

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitroso-di-n-butylamine 1.0ND

Acetophenone 10ND

1-Methylnaphthalene 10ND

2,3,4,6-Tetrachlorophenol 10ND

2,4,5-Trichlorophenol 10ND

2,4,6-Trichlorophenol 10ND

2,4-Dichlorophenol 10ND

2,4-Dimethylphenol 10ND

2,4-Dinitrophenol 10ND

2,4-Dinitrotoluene 10ND

2,6-Dinitrotoluene 10ND

2-Chloronaphthalene 10ND

2-Chlorophenol 10ND

2-Methylnaphthalene 10ND

2-Methylphenol 10ND

2-Nitroaniline 10ND

2-Nitrophenol 10ND

3,3´-Dichlorobenzidine 10ND

3-Nitroaniline 10ND

4,6-Dinitro-2-methylphenol 10ND

4-Bromophenyl phenyl ether 10ND

4-Chloro-3-methylphenol 5.0ND

4-Chloroaniline 10ND

4-Chlorophenyl phenyl ether 10ND

4-Nitroaniline 10ND

4-Nitrophenol 10ND

Acenaphthene 10ND

Acenaphthylene 10ND

Anthracene 10ND

Benzo(g,h,i)perylene 1.0ND

Benz(a)anthracene 1.0ND

Benzo(a)pyrene 1.0ND

Benzo(b)fluoranthene 1.0ND

Benzo(k)fluoranthene 1.0ND

Bis(2-chloroethoxy)methane 10ND

Bis(2-chloroethyl)ether 10ND

Bis(2-chloroisopropyl)ether 10ND

Bis(2-ethylhexyl)phthalate 5.0ND

Butyl benzyl phthalate 10ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Carbazole 10ND

Chrysene 0.10ND

Dibenz(a,h)anthracene 1.0ND

Dibenzofuran 10ND

Diethyl phthalate 10ND

Dimethyl phthalate 10ND

Di-n-butyl phthalate 10ND

Di-n-octyl phthalate 10ND

Fluoranthene 10ND

Fluorene 10ND

Hexachlorobenzene 1.0ND

Hexachlorobutadiene 10ND

Hexachlorocyclopentadiene 10ND

Hexachloroethane 10ND

Indeno(1,2,3-cd)pyrene 1.0ND

Isophorone 10ND

Naphthalene 10ND

Nitrobenzene 10ND

N-Nitrosodi-n-propylamine 10ND

N-Nitrosodiphenylamine 2.0ND

Pentachlorophenol 10ND

Phenanthrene 10ND

Phenol 5.0ND

Pyrene 10ND

o-Toluidine 1.0ND

Pyridine 1.0ND

1,2,4,5-Tetrachlorobenzene 10ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 91.8 49 1340 04.6

2-Chlorophenol 5.000 93.0 50 1310 04.6

4-Chloro-3-methylphenol 5.000 102 42 1390 05.1

4-Nitrophenol 5.000 94.2 19 1370 04.7

Acenaphthene 5.000 89.8 36 1220 04.5

Bis(2-ethylhexyl)phthalate 5.000 102 43 1420 05.1

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitrosodi-n-propylamine 5.000 84.0 46 1400 04.2

Pentachlorophenol 5.000 45.0 22 1380 02.2

Phenol 5.000 93.4 45 1340 04.7

Pyrene 5.000 100 45 1380 05.0

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36465

SeqNo: 1129407

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36465

SeqNo: 1129408

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 105 80 1200.00020 00.0053

Sample ID 1608660-001BMS

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129410

MSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 113 75 1250.00020 00.0057

Sample ID 1608660-001BMSD

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129411

MSDSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 114 75 125 200.00020 0 0.4730.0057

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36563

SeqNo: 1132320

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36563

SeqNo: 1132321

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 98.1 80 1200.020 0ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36611

SeqNo: 1134113

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.020ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Calcium 1.0ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Iron 0.050ND

Lead 0.0050ND

Magnesium 1.0ND

Manganese 0.0020ND

Nickel 0.010ND

Potassium 1.0ND

Selenium 0.050ND

Silver 0.0050ND

Sodium 1.0ND

Strontium 0.010ND

Thallium 0.050ND

Zinc 0.020ND

Silica 1.1ND

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 103 80 1200.020 00.52

Arsenic 0.5000 97.6 80 1200.020 00.49

Barium 0.5000 95.1 80 1200.020 00.48

Beryllium 0.5000 101 80 1200.0030 00.51

Cadmium 0.5000 94.9 80 1200.0020 00.47

Calcium 50.00 99.0 80 1201.0 050

Chromium 0.5000 94.7 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 94.2 80 1200.0060 00.47

Iron 0.5000 93.1 80 1200.050 00.47

Lead 0.5000 92.8 80 1200.0050 00.46

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Magnesium 50.00 99.0 80 1201.0 050

Manganese 0.5000 93.4 80 1200.0020 00.47

Nickel 0.5000 90.3 80 1200.010 00.45

Potassium 50.00 96.0 80 1201.0 048

Selenium 0.5000 99.0 80 1200.050 00.50

Silver 0.1000 96.8 80 1200.0050 00.097

Sodium 50.00 97.0 80 1201.0 049

Strontium 0.1000 110 80 1200.010 00.11

Thallium 0.5000 97.0 80 1200.050 00.49

Zinc 0.5000 91.0 80 1200.020 00.46

Silica 5.350 101 80 1201.1 05.4

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134120

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 106 75 1250.020 0.25610.79

Arsenic 0.5000 98.4 75 1250.020 0.031150.52

Barium 0.5000 93.1 75 1250.020 0.015390.48

Beryllium 0.5000 97.2 75 1250.0030 0.00026000.49

Cadmium 0.5000 93.5 75 1250.0020 00.47

Chromium 0.5000 91.1 75 1250.0060 00.46

Cobalt 0.5000 89.5 75 1250.0060 0.0027800.45

Copper 0.5000 101 75 1250.0060 00.51

Lead 0.5000 89.7 75 1250.0050 00.45

Magnesium 50.00 97.7 75 1251.0 41.3490

Manganese 0.5000 91.0 75 1250.0020 0.15240.61

Nickel 0.5000 88.2 75 1250.010 0.010160.45

Selenium 0.5000 97.3 75 1250.050 0.030280.52

Silver 0.1000 97.3 75 1250.0050 00.097

Thallium 0.5000 95.8 75 1250.050 00.48

Zinc 0.5000 88.1 75 1250.020 0.024560.47

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 108 75 125 200.020 0.2561 1.200.80

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 102 75 125 200.020 0.03115 3.440.54

Barium 0.5000 93.8 75 125 200.020 0.01539 0.7250.48

Beryllium 0.5000 98.0 75 125 200.0030 0.0002600 0.8950.49

Cadmium 0.5000 95.7 75 125 200.0020 0 2.340.48

Chromium 0.5000 93.8 75 125 200.0060 0 2.880.47

Cobalt 0.5000 92.2 75 125 200.0060 0.002780 2.970.46

Copper 0.5000 102 75 125 200.0060 0 1.080.51

Lead 0.5000 92.1 75 125 200.0050 0 2.730.46

Magnesium 50.00 98.8 75 125 201.0 41.34 0.58791

Manganese 0.5000 91.8 75 125 200.0020 0.1524 0.6560.61

Nickel 0.5000 90.5 75 125 200.010 0.01016 2.440.46

Selenium 0.5000 97.8 75 125 200.050 0.03028 0.5140.52

Silver 0.1000 97.0 75 125 200.0050 0 0.2160.097

Thallium 0.5000 95.2 75 125 200.050 0 0.5720.48

Zinc 0.5000 90.6 75 125 200.020 0.02456 2.560.48

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134131

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.9 75 1255.0 60.03110

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134132

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.4 75 125 205.0 60.03 0.257110

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36628

SeqNo: 1134578

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.050ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36628

SeqNo: 1134579

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.9 80 1200.050 00.49

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134583

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.2 75 1250.050 00.49

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134584

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 98.5 75 125 200.050 0 1.330.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36503

SeqNo: 1130431

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.020ND

Antimony 0.050ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Lead 0.0050ND

Manganese 0.0020ND

Nickel 0.010ND

Selenium 0.050ND

Silver 0.0050ND

Thallium 0.050ND

Vanadium 0.050ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36503

SeqNo: 1130432

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 103 80 1200.020 00.51

Antimony 0.5000 98.3 80 1200.050 00.49

Arsenic 0.5000 95.2 80 1200.020 00.48

Barium 0.5000 93.0 80 1200.020 00.46

Beryllium 0.5000 97.7 80 1200.0030 00.49

Cadmium 0.5000 94.7 80 1200.0020 00.47

Chromium 0.5000 93.1 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 95.2 80 1200.0060 00.48

Lead 0.5000 92.1 80 1200.0050 00.46

Manganese 0.5000 92.3 80 1200.0020 00.46

Nickel 0.5000 92.0 80 1200.010 00.46

Selenium 0.5000 97.2 80 1200.050 00.49

Silver 0.1000 95.6 80 1200.0050 00.096

Thallium 0.5000 93.1 80 1200.050 00.47

Vanadium 0.5000 98.0 80 1200.050 00.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130536

MSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 116 75 1250.020 0.20030.78

Antimony 0.5000 101 75 1250.050 00.50

Arsenic 0.5000 101 75 1250.020 0.028180.53

Barium 0.5000 92.4 75 1250.020 0.014250.48

Beryllium 0.5000 97.1 75 1250.0030 0.00044000.49

Cadmium 0.5000 95.8 75 1250.0020 00.48

Chromium 0.5000 92.3 75 1250.0060 00.46

Cobalt 0.5000 91.1 75 1250.0060 0.0014600.46

Copper 0.5000 102 75 1250.0060 00.51

Lead 0.5000 90.5 75 1250.0050 0.0035900.46

Manganese 0.5000 95.0 75 1250.0020 0.13220.61

Nickel 0.5000 92.8 75 1250.010 0.0096200.47

Selenium 0.5000 105 75 1250.050 0.037750.56

Silver 0.1000 97.9 75 1250.0050 00.098

Vanadium 0.5000 98.8 75 1250.050 0.0067500.50

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130537

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 118 75 125 200.020 0.2003 1.170.79

Antimony 0.5000 94.6 75 125 200.050 0 6.350.47

Arsenic 0.5000 99.4 75 125 200.020 0.02818 1.250.53

Barium 0.5000 93.4 75 125 200.020 0.01425 1.050.48

Beryllium 0.5000 97.9 75 125 200.0030 0.0004400 0.8280.49

Cadmium 0.5000 95.9 75 125 200.0020 0 0.1690.48

Chromium 0.5000 92.2 75 125 200.0060 0 0.1190.46

Cobalt 0.5000 91.6 75 125 200.0060 0.001460 0.5830.46

Copper 0.5000 104 75 125 200.0060 0 1.520.52

Lead 0.5000 90.6 75 125 200.0050 0.003590 0.04380.46

Manganese 0.5000 97.0 75 125 200.0020 0.1322 1.700.62

Nickel 0.5000 92.8 75 125 200.010 0.009620 0.01900.47

Selenium 0.5000 97.9 75 125 200.050 0.03775 6.150.53

Silver 0.1000 99.8 75 125 200.0050 0 2.010.10

Vanadium 0.5000 99.9 75 125 200.050 0.006750 1.050.51

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130575

MSSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 107 75 1250.25 00.54

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130576

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 100 75 125 200.25 0 11.20.50

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36584

SeqNo: 1132791

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 1.0ND

Iron 0.050ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36584

SeqNo: 1132792

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 50.00 101 80 1201.0 050

Iron 0.5000 99.4 80 1200.050 00.50

Magnesium 50.00 99.7 80 1201.0 050

Potassium 50.00 97.0 80 1201.0 048

Sodium 50.00 98.4 80 1201.0 049

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132798

MSSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 110 75 1251.0 35.0890

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132799

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 104 75 125 201.0 35.08 3.0787

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132804

MSSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 104 75 1255.0 59.21110

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132805

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 93.6 75 125 205.0 59.21 4.76110

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36591

SeqNo: 1133361

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.020ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36591

SeqNo: 1133362

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 93.6 80 1200.020 00.47

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133467

MSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 95.6 75 1250.020 0.022620.50

Qualifiers:   

Page 27 of 32

* 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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133468

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 92.8 75 125 200.020 0.02262 2.780.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135042

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135043

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 116 80 12000.578

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135045

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135046

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 100 70 13000.20

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 36527

SeqNo: 1131152

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 36527

SeqNo: 1131153

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 99.2 90 11020.00 079.40

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36519

SeqNo: 1130783

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36519

SeqNo: 1130784

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 99.4 80 12020.0 0994

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
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 







April 28, 2017

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: 2016 Effluent PL Release OrderNo.: 1704B56

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 8 sample(s) on 4/27/2017 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 2016 Effluent PL Release
Client Sample ID: SP-1 Test 1

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-005

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 3:39:39 PM0.10 mg/L 10.32

Chloride 4/27/2017 4:16:53 PM10 mg/L 20110

Sulfate * 4/27/2017 4:16:53 PM50 mg/L 20410

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:02:23 PM0.050 mg/L 1ND

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: 2016 Effluent PL Release
Client Sample ID: SP-2 Test 2

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-006

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 4:29:18 PM0.10 mg/L 10.55

Chloride 4/27/2017 4:41:43 PM10 mg/L 2091

Sulfate * 4/27/2017 4:41:43 PM50 mg/L 20260

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:13:32 PM0.050 mg/L 1ND

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
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: 2016 Effluent PL Release
Client Sample ID: SP-3 Test 3

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-007

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 4:54:07 PM0.10 mg/L 10.62

Chloride 4/27/2017 4:54:07 PM0.50 mg/L 13.5

Sulfate 4/27/2017 5:06:31 PM50 mg/L 20ND

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:15:03 PM0.050 mg/L 13.6

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
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: 2016 Effluent PL Release
Client Sample ID: SP-3 Test 4

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-008

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 5:43:44 PM0.10 mg/L 10.65

Chloride 4/27/2017 5:56:09 PM10 mg/L 2082

Sulfate 4/27/2017 5:56:09 PM50 mg/L 2064

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:16:09 PM0.050 mg/L 10.25

Qualifiers:   

Page 4 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: 2016 Effluent PL Release
Client: Navajo Refining Company

28-Apr-17

QC SUMMARY REPORT 1704B56WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-SPLP 2996

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42410

SeqNo: 1333857

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Sulfate 2.5ND

Sample ID LCS-SPLP 2996

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42410

SeqNo: 1333858

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 97.7 90 1100.10 00.49

Chloride 5.000 94.7 90 1100.50 04.7

Sulfate 10.00 100 90 1102.5 010

Sample ID 1704B56-005AMS

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42410

SeqNo: 1333860

msSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 114 70.4 1220.10 0.32200.89

Sample ID 1704B56-005AMSD

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42410

SeqNo: 1333861

msdSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 114 70.4 122 200.10 0.3220 0.07050.89

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: 2016 Effluent PL Release
Client: Navajo Refining Company

28-Apr-17

QC SUMMARY REPORT 1704B56WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31484

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42444

SeqNo: 1334411

MBLKSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.050ND

Sample ID LCS-31484

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42444

SeqNo: 1334412

LCSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 101 80 1200.050 00.51

Sample ID 1704B56-005BMSD

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42444

SeqNo: 1334415

MSDSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 100 75 125 200.050 0 0.4050.50

Sample ID 1704B56-005BMS

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42444

SeqNo: 1334416

MSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 101 75 1250.050 00.50

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 
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Chavez, Carl J, EMNRD
From: Combs, Robert <Robert.Combs@HollyFrontier.com>Sent: Friday, May 19, 2017 12:26 PMTo: Chavez, Carl J, EMNRDCc: Griswold, Jim, EMNRD; Denton, ScottSubject: RE: GW-28 Pipeline Release C-141s Due Today!Attachments: 2017-05-18 Follow up report for 2015 WW Effluent Release.pdf

Carl,  Please see attached for the 2015 effluent pipeline release (April 12, 2015) follow-up report.  The 2016 release (August 9, 2016) Final C-141 and report will follow next week. Please let me know if you have any questions or would like to discuss.  Thanks and have a good weekend,  Robert                                                                                                        Robert Combs 
Environmental Specialist The HollyFrontier Companies P.O. Box 159 Artesia, NM  88211-0159 office:  575-746-5382 cell:  575-308-2718 fax:  575-746-5451 Robert.Combs@hollyfrontier.com    
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 



2

Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 
 
OCD had requested updates on the releases on or before May 5, 2017. 
 
Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 



Amec Foster Wheeler Environment & Infrastructure, Inc. 
585 North Dairy Ashford 
Houston, Texas 77079 
Tel: 713-929-5000 
amecfw.com 

May 18, 2017 

Robert Combs 
Arsin Sahba 
HollyFrontier Navajo Refining LLC 
510 East Main Street 
Artesia, New Mexico 88210 

Soil Pile Sampling  
April 12, 2015 Wastewater Pipeline Break near the Former 
Evaporation Ponds Area 
HollyFrontier Navajo Refining LLC – Artesia, New Mexico 
Discharge Permit GW-028 

Dear Robert: 

Amec Foster Wheeler prepared a release response report that described investigation of the soil 
and shallow groundwater near a wastewater pipeline break that occurred near the former 
evaporation ponds located east of the HollyFrontier Navajo Refining LLC (Navajo) Refinery in 
Artesia, New Mexico.  This investigation was performed according to the revised work plan 
submitted to the New Mexico Energy, Minerals and Natural Resources Department Oil 
Conservation Division (OCD) in October 2015. The release response report was submitted to 
OCD on July 28, 2016. 

In November 2016, OCD requested that the soil that was excavated from the pipeline break area 
to allow repairs of the pipeline be sampled and analyzed.  The request stated that three discrete 
(grab) soil samples be collected to be analyzed for the following: 

► Volatile Organic Compounds (VOCs) by Method 8260

► Total Petroleum Hydrocarbons (TPH) by Method 8015 (extended range)

► Iron and Manganese by Method 6010

► Chloride, Fluoride, and Sulfate by Method 300

Three discrete soil samples were collected on April 25, 2017 from the stockpiled, excavated soil.  
The samples were submitted to Hall Environmental Analysis Laboratory, Inc. (Hall) for the 
requested analyses. Following initial review of the data, the three samples were additionally 
analyzed for iron using the synthetic precipitation leaching procedure (SPLP). A copy of the full 
laboratory report, including quality control data, is provided as Attachment A to this letter. 



Robert Combs 
Arsin Sahba 
May 18, 2017 
Page 2 

The analytical results from the soil pile samples are provided in Table 1 along with the results of 
the soil samples collected during the initial investigation of the release area performed in May 
2016.  The analytical results presented in Table 1 were compared to the following standards: 

► OCD Spill Guidance standards for TPH and benzene 

► New Mexico Environment Department (NMED) soil screening levels (SSLs): 

 Cancer and Non-cancer residential exposure scenarios 

 Soil leaching to groundwater exposure scenarios, both risk-based and drinking water 
standard based, using a dilution attenuation factor (DAF) of 20 

► Background threshold values (BTVs) calculated for soils in the vicinity of the nearby former 
evaporation ponds, approved by the NMED 

► Water Quality Control Commission (WQCC) domestic water supply standard for iron 
(SPLP samples only) 

The following is a summary of the comparison of the soil analytical results to the various screening 
standards: 

► TPH was not detected in any of the soil pile samples. Samples collected during the 2016 
investigation were either not detected or contained low concentrations of TPH well below 
the screening standards. 

► VOCs were not detected in any of the soil pile samples nor the samples collected during 
the 2016 investigation. 

► Anions (Chloride, Fluoride, and Sulfate) were detected in both the soil pile samples and the 
samples collected during the 2016 investigation.  All reported concentrations of anions 
were below all of the screening standards. 

► Iron was detected in the soil pile samples at concentrations above the BTV and above the 
DAF 20 SSL, but below the Residential SSL.  The SPLP results indicated that potential 
leachate from the soil pile would not contain detectable iron, with a detection limit two 
orders of magnitude below the WQCC standard. The iron concentrations reported in the 
samples collected during the 2016 investigation ranged from below all of the screening 
standards to above the DAF 20 SSL but below both the BTV and the Residential SSL.  

► Manganese was detected in the soil pile samples and the samples collected during the 
2016 investigation at concentrations below all of the screening standards.  

Thus, iron is the only constituent of concern that exceeds any of the screening standards.  It 
should be noted that groundwater samples collected during the 2016 investigation contained iron 



Robert Combs 
Arsin Sahba 
May 18, 2017 
Page 3 

at a concentration well below the screening standard for “domestic water supply” for iron, as listed 
in the WQCC regulations (New Mexico Administrative Code 20.6.2.3103.b).  This empirical data 
and the SPLP results indicate that iron does not pose a threat to the shallow groundwater. 

We believe that the iron detected in the soil pile does not present a human health risk if left in 
place.   

If you have any questions or comments, please feel free to contact me at 713-929-5674 or 713-
249-8548.   

Sincerely, 
Amec Foster Wheeler Environment & Infrastructure, Inc. 
 
 
 
Pamela R. Krueger 
Senior Associate 
 
 
Enclosures: 
 Table 1 – Soil Analytical Results – 2015 Wastewater Line Break 
 Attachment A – Analytical Report for Soil Pile Samples 
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TABLE 1



Table 1 - Soil Analytical Results - 2015 Wastewater Line Break
HollyFrontier Navajo Refining, LLC - Artesia, New Mexico

Location:
South Pile 
(Sample 1)

Center Pile 
(Sample 2)

North Pile 
(Sample 3)

Sample Depth (ft bgs): - - - 1 5 12 1 5 12 12 (Duplicate)
Sample Date: 4/25/2017 4/25/2017 4/25/2017 05/10/2016 05/10/2016 05/10/2016 05/10/2016 05/10/2016 05/10/2016  05/10/2016

Analyte
OCD Spill 
Guidance

Former EP 
BTV

Res SSL, 
Cancer

Res SSL, 
Non-Cancer

DAF 20 SSL, 
Risk-Based

DAF 20 SSL, 
MCL-Based

WQCC 
Domestic

TPH (mg/kg)
Gasoline Range Organics 1.00E+02 --- --- 1.00E+03 --- --- --- <4.0 <4.4 <3.6 < 0.108 < 0.108 < 0.108 0.255 < 0.108 < 0.108 < 0.108
Diesel Range Organics 1.00E+02 --- --- 1.00E+03 --- 2.0E+04 --- <9.6 <9.8 <9.6 7.31 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61
Motor Oil Range Organics 1.00E+02 --- --- 1.00E+03 --- 2.0E+04 --- <48 <49 <48 3.15 < 0.274 < 0.274 0.687 < 0.274 < 0.274 < 0.274

Metals (mg/kg)
Iron --- 1.73E+04 --- 5.48E+04 6.96E+03 --- --- 18,000 18,000 19,000 12,200 7,850 2,710 10,500 5,580 2,880 3,950
Manganese --- 4.88E+02 --- 1.05E+04 2.63E+03 --- --- 430 360 440 388 162 65 344 71 80 95

Metals by SPLP (mg/L)
Iron --- --- --- --- --- --- 1.00E+00 < 0.05 < 0.05 < 0.05 -- -- -- -- -- -- --

Anions (mg/kg)
Chloride --- 5.26E+03 --- 1.88E+07 --- --- --- 1,200 1,200 330 1,730 1,070 1,690 113 712 712 899
Fluoride --- 1.79E+01 --- 4.69E+03 --- --- --- 8.9 11 11 5.61 16.1 11.8 4.56 15.8 8.01 11.2
Sulfate --- 2.16E+04 --- --- --- --- --- 8,200 8,100 7,000 7,580 18,300 18,300 2,590 18,300 17,200 18,200

VOCs (mg/kg)
Benzene 1.00E+01 --- 1.77E+01 1.14E+02 3.80E-02 4.18E-02 --- <0.020 <0.022 <0.018 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135
Toluene --- --- --- 5.22E+03 1.21E+01 1.11E+01 --- <0.040 <0.044 <0.036 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00148
Ethylbenzene --- --- 7.45E+01 3.92E+03 2.64E-01 1.23E+01 --- <0.040 <0.044 <0.036 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148
1,2-Dichloroethane --- --- 8.25E+00 5.52E+01 8.14E-03 2.38E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,2-Dibromoethane --- --- 6.68E-01 1.34E+02 3.52E-04 2.36E-04 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Carbon Disulfide --- --- --- 1.54E+03 4.42E+00 --- --- <0.40 <0.44 <0.36 -- -- -- -- -- -- --
Chloroform --- --- 5.85E+00 3.04E+02 1.09E-02 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1-Dichloroethane --- --- 7.79E+01 1.56E+04 1.36E-01 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1-Dichloroethene --- --- --- 4.36E+02 1.95E+00 4.79E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Methylene chloride --- --- 7.66E+02 4.09E+02 4.71E-01 2.21E-02 --- <0.12 <0.13 <0.11 -- -- -- -- -- -- --
1,1,2,2-Tetrachloroethane --- --- 7.93E+00 1.56E+03 4.81E-03 --- --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Tetrachloroethene --- --- 3.35E+02 1.10E+02 3.21E-01 3.98E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1,1-Trichloroethane --- --- --- 1.43E+04 5.11E+01 1.28E+00 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
1,1,2-Trichloroethane --- --- 1.86E+01 2.59E+00 2.23E-03 2.68E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Trichloroethene --- --- 1.54E+01 6.72E+00 1.61E-02 3.10E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Vinyl chloride --- --- 7.41E-01 1.13E+02 2.17E-03 1.34E-02 --- <0.040 <0.044 <0.036 -- -- -- -- -- -- --
Xylene, total --- --- --- 8.63E+02 2.98E+00 1.54E+02 --- <0.080 <0.087 <0.073 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349

Notes:
< X = result not detected with a detection limit of X
Values shown in italics with green highlight exceed the BTV and DAF 20 SSL but are below the Res SSL
Values shown in regular font with blue highlight exceed the DAF 20 SSL but are below the Res SSL and BTV

Definitions Definitions (continued)
- = sample depth does not apply mg/kg = milligrams per kilogram
-- = sample was not analyzed for this constituent mg/L = milligrams per Liter
--- = no standard available from this source or for this pathway NMAC = New Mexico Administrative Code
BTV = Background Threshold Value NMED = New Mexico Environment Department
DAF 20 = Soil Leaching to Groundwater Exposure Scenario, with Dilution Attenuation Factor = 20 OCD = Oil Conservation Division
EP = Evaporation Ponds Res = Residential exposure scenario
ft bgs = feet below ground surface SSL = Soil Screening Level from NMED risk assessment guidance, March 2017
MCL = Maximum Contaminant Levelfor drinking water TPH = Total Petroleum Hydrocarbons

WQCC Domestic = Water Quality Control Commission limit for domestic water supply (NMAC 20.6.2.3103.B)

TMW-WWL1 TMW-WWL2

Page 1 of 1



7 

ATTACHMENT A



May 17, 2017

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: 2015 Effluent PL Release OrderNo.: 1704B58

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 6 sample(s) on 5/12/2017 for the 
analyses presented in the following report.

Andy Freeman

This report is a revised report and it replaces the original report issued April 28, 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 2015 Effluent PL Release
Client Sample ID: South Pile Sample 1

Collection Date: 4/25/2017 11:20:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-001

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:07:57 PM9.6 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:07:57 PM48 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:07:57 PM70-130 %Rec 1104

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 1:21:41 PM0.30 mg/Kg 18.9

Chloride 4/26/2017 2:36:09 PM150 mg/Kg 1001200

Sulfate 4/26/2017 2:36:09 PM150 mg/Kg 1008200

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:06:50 AM250 mg/Kg 10018000

Manganese 4/27/2017 10:08:11 AM0.51 mg/Kg 5430

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 11:34:00 AM0.020 mg/Kg 1ND

Toluene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Ethylbenzene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Carbon disulfide 4/26/2017 11:34:00 AM0.40 mg/Kg 1ND

Chloroform 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Methylene chloride 4/26/2017 11:34:00 AM0.12 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Vinyl chloride 4/26/2017 11:34:00 AM0.040 mg/Kg 1ND

Xylenes, Total 4/26/2017 11:34:00 AM0.080 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 11:34:00 AM70-130 %Rec 198.1

    Surr: 1,2-Dichloroethane-d4 4/26/2017 11:34:00 AM70-130 %Rec 191.0

    Surr: Toluene-d8 4/26/2017 11:34:00 AM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 11:34:00 AM70-130 %Rec 1110

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 11:34:00 AM4.0 mg/Kg 1ND

    Surr: BFB 4/26/2017 11:34:00 AM70-130 %Rec 194.7

Qualifiers:   

Page 1 of 13

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: 2015 Effluent PL Release
Client Sample ID: Center Pile Sample 2

Collection Date: 4/25/2017 11:25:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-002

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:30:04 PM9.8 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:30:04 PM49 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:30:04 PM70-130 %Rec 199.0

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 1:46:30 PM0.30 mg/Kg 111

Chloride 4/26/2017 2:48:34 PM150 mg/Kg 1001200

Sulfate 4/26/2017 2:48:34 PM150 mg/Kg 1008100

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:09:33 AM250 mg/Kg 10018000

Manganese 4/27/2017 10:10:54 AM0.50 mg/Kg 5360

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 12:03:19 PM0.022 mg/Kg 1ND

Toluene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Ethylbenzene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Carbon disulfide 4/26/2017 12:03:19 PM0.44 mg/Kg 1ND

Chloroform 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Methylene chloride 4/26/2017 12:03:19 PM0.13 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Vinyl chloride 4/26/2017 12:03:19 PM0.044 mg/Kg 1ND

Xylenes, Total 4/26/2017 12:03:19 PM0.087 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 12:03:19 PM70-130 %Rec 1100

    Surr: 1,2-Dichloroethane-d4 4/26/2017 12:03:19 PM70-130 %Rec 185.3

    Surr: Toluene-d8 4/26/2017 12:03:19 PM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 12:03:19 PM70-130 %Rec 1107

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 12:03:19 PM4.4 mg/Kg 1ND

    Surr: BFB 4/26/2017 12:03:19 PM70-130 %Rec 194.4

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
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: 2015 Effluent PL Release
Client Sample ID: North Pile Sample 3

Collection Date: 4/25/2017 11:30:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1704B58-003

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

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

Diesel Range Organics (DRO) 4/26/2017 2:52:19 PM9.6 mg/Kg 1ND

Motor Oil Range Organics (MRO) 4/26/2017 2:52:19 PM48 mg/Kg 1ND

    Surr: DNOP 4/26/2017 2:52:19 PM70-130 %Rec 1100

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/26/2017 2:11:20 PM0.30 mg/Kg 111

Chloride 4/26/2017 2:23:44 PM30 mg/Kg 20330

Sulfate 4/26/2017 3:25:47 PM150 mg/Kg 1007000

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 4/27/2017 10:12:16 AM250 mg/Kg 10019000

Manganese 4/27/2017 10:13:38 AM0.50 mg/Kg 5440

EPA METHOD 8260B: VOLATILES Analyst: AG

Benzene 4/26/2017 12:32:58 PM0.018 mg/Kg 1ND

Toluene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Ethylbenzene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,2-Dichloroethane (EDC) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,2-Dibromoethane (EDB) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Carbon disulfide 4/26/2017 12:32:58 PM0.36 mg/Kg 1ND

Chloroform 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1-Dichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1-Dichloroethene 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Methylene chloride 4/26/2017 12:32:58 PM0.11 mg/Kg 1ND

1,1,2,2-Tetrachloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Tetrachloroethene (PCE) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1,1-Trichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

1,1,2-Trichloroethane 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Trichloroethene (TCE) 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Vinyl chloride 4/26/2017 12:32:58 PM0.036 mg/Kg 1ND

Xylenes, Total 4/26/2017 12:32:58 PM0.073 mg/Kg 1ND

    Surr: Dibromofluoromethane 4/26/2017 12:32:58 PM70-130 %Rec 1101

    Surr: 1,2-Dichloroethane-d4 4/26/2017 12:32:58 PM70-130 %Rec 190.6

    Surr: Toluene-d8 4/26/2017 12:32:58 PM70-130 %Rec 1108

    Surr: 4-Bromofluorobenzene 4/26/2017 12:32:58 PM70-130 %Rec 1110

EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: AG

Gasoline Range Organics (GRO) 4/26/2017 12:32:58 PM3.6 mg/Kg 1ND

    Surr: BFB 4/26/2017 12:32:58 PM70-130 %Rec 195.0

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
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: 2015 Effluent PL Release
Client Sample ID: South Pile Sample 1

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-004

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:35:53 AM0.050 mg/L 1ND

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
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: 2015 Effluent PL Release
Client Sample ID: Center Pile Sample 2

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-005

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:41:45 AM0.050 mg/L 1ND

Qualifiers:   

Page 5 of 13

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: 2015 Effluent PL Release
Client Sample ID: North Pile Sample 3

Collection Date: 5/12/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B58-006

Date Reported: 5/17/2017

Analytical Report
Lab Order 1704B58

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/12/2017 8:40:00 AM

EPA METHOD 6010B:  SPLP METALS Analyst: MED

Iron 5/17/2017 8:43:41 AM0.050 mg/L 1ND

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31441

Batch ID: 31441

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42386

SeqNo: 1333287

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

Sample ID LCS-31441

Batch ID: 31441

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42386

SeqNo: 1333288

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 100 90 1100.30 01.5

Chloride 15.00 97.7 90 1101.5 015

Sulfate 30.00 98.0 90 1101.5 029

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-31439

Batch ID: 31439

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42363

SeqNo: 1332305

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

Diesel Range Organics (DRO) 50.00 83.8 63.8 11610 042

    Surr: DNOP 5.000 86.0 70 1304.3

Sample ID MB-31439

Batch ID: 31439

Analysis Date: 4/26/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42363

SeqNo: 1332306

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

Diesel Range Organics (DRO) 10ND

Motor Oil Range Organics (MRO) 50ND

    Surr: DNOP 10.00 80.6 70 1308.1

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID rb

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42377

SeqNo: 1332328

MBLKSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.025ND

Toluene 0.050ND

Ethylbenzene 0.050ND

1,2-Dichloroethane (EDC) 0.050ND

1,2-Dibromoethane (EDB) 0.050ND

Carbon disulfide 0.50ND

Chloroform 0.050ND

1,1-Dichloroethane 0.050ND

1,1-Dichloroethene 0.050ND

Methylene chloride 0.15ND

1,1,2,2-Tetrachloroethane 0.050ND

Tetrachloroethene (PCE) 0.050ND

1,1,1-Trichloroethane 0.050ND

1,1,2-Trichloroethane 0.050ND

Trichloroethene (TCE) 0.050ND

Vinyl chloride 0.050ND

Xylenes, Total 0.10ND

    Surr: Dibromofluoromethane 0.5000 106 70 1300.53

    Surr: 1,2-Dichloroethane-d4 0.5000 97.1 70 1300.49

    Surr: Toluene-d8 0.5000 101 70 1300.50

    Surr: 4-Bromofluorobenzene 0.5000 108 70 1300.54

Sample ID 100ng lcs

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42377

SeqNo: 1332329

LCSSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 1.000 119 70 1300.025 01.2

Toluene 1.000 114 70 1300.050 01.1

1,1-Dichloroethene 1.000 119 72 1460.050 01.2

Trichloroethene (TCE) 1.000 113 70 1300.050 01.1

    Surr: Dibromofluoromethane 0.5000 103 70 1300.52

    Surr: 1,2-Dichloroethane-d4 0.5000 91.9 70 1300.46

    Surr: Toluene-d8 0.5000 96.3 70 1300.48

    Surr: 4-Bromofluorobenzene 0.5000 113 70 1300.56

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1704b58-002ams

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: Center Pile Sample RunNo: 42377

SeqNo: 1332784

MSSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.8726 108 61.9 1460.022 00.94

Toluene 0.8726 120 70 1300.044 0.023861.1

1,1-Dichloroethene 0.8726 113 37.1 1700.044 00.98

Trichloroethene (TCE) 0.8726 99.2 49.8 1500.044 00.87

    Surr: Dibromofluoromethane 0.4363 95.1 70 1300.41

    Surr: 1,2-Dichloroethane-d4 0.4363 87.4 70 1300.38

    Surr: Toluene-d8 0.4363 105 70 1300.46

    Surr: 4-Bromofluorobenzene 0.4363 106 70 1300.46

Sample ID 1704b58-002amsd

Batch ID: R42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: Center Pile Sample RunNo: 42377

SeqNo: 1332785

MSDSampType: TestCode: EPA Method 8260B: Volatiles

Benzene 0.8726 99.7 61.9 146 200.022 0 7.730.87

Toluene 0.8726 111 70 130 200.044 0.02386 7.090.99

1,1-Dichloroethene 0.8726 105 37.1 170 200.044 0 6.930.92

Trichloroethene (TCE) 0.8726 97.5 49.8 150 200.044 0 1.710.85

    Surr: Dibromofluoromethane 0.4363 93.8 70 130 000.41

    Surr: 1,2-Dichloroethane-d4 0.4363 85.8 70 130 000.37

    Surr: Toluene-d8 0.4363 105 70 130 000.46

    Surr: 4-Bromofluorobenzene 0.4363 108 70 130 000.47

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31451

Batch ID: 31451

Analysis Date: 4/27/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42402

SeqNo: 1333071

MBLKSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 2.5ND

Manganese 0.10ND

Sample ID LCS-31451

Batch ID: 31451

Analysis Date: 4/27/2017Prep Date: 4/26/2017

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42402

SeqNo: 1333072

LCSSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 25.00 105 80 1202.5 026

Manganese 25.00 101 80 1200.10 025

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31758

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42833

SeqNo: 1347165

MBLKSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.050ND

Sample ID LCS-31758

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42833

SeqNo: 1347166

LCSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 106 80 1200.050 00.53

Sample ID 1704B58-004AMS

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: South Pile Sample 1 RunNo: 42833

SeqNo: 1347168

MSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 106 75 1250.050 00.53

Sample ID 1704B58-004AMSD

Batch ID: 31758

Analysis Date: 5/17/2017Prep Date: 5/16/2017

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

Units: mg/L

PQL

Client ID: South Pile Sample 1 RunNo: 42833

SeqNo: 1347169

MSDSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 104 75 125 200.050 0 1.930.52

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
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: 2015 Effluent PL Release
Client: Navajo Refining Company

17-May-17

QC SUMMARY REPORT 1704B58WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1704b58-001ams

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: South Pile Sample 1 RunNo: 42377

SeqNo: 1332780

MSSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 20.03 124 63.2 1284.0 025

    Surr: BFB 400.6 93.1 70 130370

Sample ID 1704b58-001amsd

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: South Pile Sample 1 RunNo: 42377

SeqNo: 1332781

MSDSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 20.03 116 63.2 128 204.0 0 6.1423

    Surr: BFB 400.6 96.8 70 130 00390

Sample ID 2.5ug gro lcs

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 42377

SeqNo: 1332782

LCSSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 25.00 106 70 1305.0 027

    Surr: BFB 500.0 104 70 130520

Sample ID rb

Batch ID: A42377

Analysis Date: 4/26/2017Prep Date:

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 42377

SeqNo: 1332783

MBLKSampType: TestCode: EPA Method 8015D Mod: Gasoline Range

Gasoline Range Organics (GRO) 5.0ND

    Surr: BFB 500.0 100 70 130500

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
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 
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Chavez, Carl J, EMNRD
From: Combs, Robert <Robert.Combs@HollyFrontier.com>Sent: Wednesday, May 24, 2017 3:32 PMTo: Chavez, Carl J, EMNRDCc: Griswold, Jim, EMNRD; Denton, Scott; Sahba, Arsin M.; Dade, Lewis (Randy)Subject: RE: GW-28 Pipeline Release C-141s Due Today!Attachments: Artesia Aug2016 WW Effluent Release FINAL to Navajo 052417.pdf; 2017-05-24 Final C-141 2016 WW Effluent Release 2016-08-09.pdf

Carl, Please find the attached Final C-141 form and Release Report for the 2016-08-09 Artesia WW effluent release.   Please let us know if you would like to discuss.   Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Thursday, May 11, 2017 1:21 PM To: Combs, Robert Cc: Griswold, Jim, EMNRD; Denton, Scott Subject: RE: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
End of May 2017 is fine. 
 
Thank you. 
 
From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  Sent: Wednesday, May 10, 2017 9:30 AM To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> Cc: Griswold, Jim, EMNRD <Jim.Griswold@state.nm.us>; Denton, Scott <Scott.Denton@HollyFrontier.com> Subject: RE: GW-28 Pipeline Release C-141s Due Today! 
 Hi Carl; on our last phone conversation on 4/21 we agreed to the end of May to provide the updates for the two events.  We have the sample results and the consultants are currently preparing the write-ups.  I can check with them on their status and possibly move them quicker if needed – please let me know. Thanks, Robert  
From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  Sent: Wednesday, May 10, 2017 8:23 AM To: Combs, Robert Cc: Griswold, Jim, EMNRD Subject: FW: GW-28 Pipeline Release C-141s Due Today!  Robert: 
 
The New Mexico Oil Conservation Division (OCD) has not received the updates on the pipeline releases that 
occurred in 2015 and 2016. 



2

 
OCD had requested updates on the releases on or before May 5, 2017. 
 
Thank you. 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential. If you received this message in error, please advise the sender immediately by reply e-mail 
and do not retain any paper or electronic copies of this message or any attachments. Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a 
binding agreement. 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 





  

 

 

May 24, 2017 
 
Mr. Robert Combs, Mr. Scott Denton, Mr. Arsin Sahba 
HollyFrontier Navajo Refining LLC 
PO Box 159 
Artesia, New Mexico 88211 

 
Re: August 2016 Wastewater Effluent Pipeline Release Investigation Results and 

Request for Closure 
HollyFrontier Navajo Refining LLC, Artesia Refinery 

 Discharge Permit GW-028 
 

Dear Mr. Combs, et al.: 

TRC Environmental Corporation (TRC) is pleased to provide HollyFrontier Navajo Refining LLC 
(Navajo) with this letter to document investigation results completed by Navajo related to the 
August 2016 wastewater effluent release that occurred approximately 5 miles east of Artesia, New 
Mexico.  The release occurred from the Navajo pipeline that conveys treated wastewater from 
Navajo’s Artesia Refinery (refinery) to injection wells for disposal in accordance with Discharge 
Permit GW-028 and Underground Injection Control (UIC) permits.   

BACKGROUND   

Wastewater effluent was released at 6:00 PM on August 9, 2016, due to a collar failure in the 
pipeline that conveys treated wastewater from the refinery to injection wells located approximately 
15 miles southeast of the refinery.  The refinery and release locations are shown on Figure 1.  The 
pipeline release was discovered based on a sudden change in monitored pipeline flow and pressure.  
Navajo completed initial release response and abatement activities on August 9, 2016, immediately 
following the release.  Wastewater effluent discharge pumps located at the refinery were shut down 
and in-line valves were blocked-in to minimize flow back.  The initial Form C-141 documented a 
release of 10 barrels but the release was greater than the original estimate based on recovery of 40 
barrels.  Operations reported that 10 barrels were initially released to the surface.  As the pipeline 
was further exposed for repairs, the section of pipeline between the nearest block valve and the 
line breach drained into the excavation, thus the additional volume recovered by the vacuum truck.  
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The recovered water was returned to the refinery waste water treatment unit for processing.  The 
released water did not migrate from the release location or enter the Pecos River. 

The pipeline was repaired and returned to service on August 10, 2016.  The maintenance contractor 
performed the required repairs and backfilled the excavation with the excavated material due to an 
absence of obvious impacts.  The soil investigation below addresses the entire release area 
including the material that was backfilled. 

Navajo notified the New Mexico Oil Conservation Division (OCD), OCD Artesia District office, 
and the New Mexico Environment Department (NMED) Hazardous Waste Bureau within 24 hours 
of the release by telephone.  An initial Form C-141 was submitted to the OCD on August 12, 2016, 
to document the release and initial response and abatement activities.  The approximate aerial 
extent of the accumulated released wastewater is shown on Figure 2. 

RELEASE INVESTIGATION 

Navajo conducted wastewater and surface soil investigation related to the August 2016 wastewater 
effluent release.  The investigation activities and results are discussed below. 

Wastewater Investigation  

Navajo collected a sample of wastewater from a pipeline pump on August 10, 2016; this sample 
is considered equivalent to the wastewater that was released.  The wastewater sample was 
submitted to Hall Environmental Analysis Laboratory (Hall) in Albuquerque, New Mexico for 
analysis of the same analytical suite required for the quarterly effluent monitoring in the UIC 
permits.  The analytical results are summarized and compared to applicable Water Quality Control 
Commission Groundwater Standards (WQCC Standards) in Table 1.  The following parameters 
were detected in the wastewater effluent sample in exceedance of WQCC Standards: chloride (320 
milligrams per liter [mg/L]), fluoride (13 mg/L), sulfate (1,500 mg/L), iron (2.40 mg/L), and total 
dissolved solids (TDS) (2,800 mg/L).   

Soil Investigation 

On October 10, 2016, Navajo collected four surface soil samples from within the release area 
(samples “Test 1” through “Test 4”) and four surface soil samples from non-release locations in 
the general vicinity of the release to provide data representative of background conditions (samples 
“Background 5” through “Background 8”).  The sample locations are shown on Figure 2 and 
include two samples (Test 2 and Test 3) within the material used to backfill the excavation.  The 
surface soil samples were submitted to Hall for laboratory analysis of chloride, fluoride, sulfate, 
and iron – consistent with the parameters detected in the wastewater effluent sample that exceeded 
the WQCC Standards.  Surface soil analytical results are presented in Table 2 and Figure 2.  
Laboratory analytical reports are provided in Attachment A.  Surface soil analytical results indicate 
each parameter is present at a highly variable distribution across the release and non-release areas 
as follows: 
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 Chloride: Concentrations ranged from 27 milligrams per kilogram (mg/kg) to 3,100 mg/kg 
in the release area; and 400 mg/kg to 7,600 mg/kg in the non-release areas.  Chloride 
concentrations ranged by up to two orders of magnitude across the release and non-release 
areas, and were overall greater at locations outside the release area.  

 Fluoride: Concentrations ranged from 0.65 mg/kg to 1.8 mg/kg in the release area; and 0.8 
mg/kg to 3.2 mg/kg in the non-release areas.  Overall fluoride concentrations were greater 
outside the release area.   

 Sulfate: Concentrations ranged from 1,300 mg/kg to 5,200 mg/kg in the release area; and 
370 mg/kg to 3,500 mg/kg in the non-release areas.  Overall sulfate concentrations were 
greater within the release area.   

 Iron: Concentrations ranged from 20,000 mg/kg to 27,000 mg/kg in the release area; and 
14,000 mg/kg to 27,000 mg/kg in the non-release areas.  Overall iron concentrations were 
similar within the release and non-release areas.   

To assess the potential for chloride, fluoride, sulfate, and iron to leach from surface soil within the 
release area to groundwater, surface soil samples were collected on April 27, 2017 from the same 
four sample locations (“Test 1” through “Test 4”), and submitted to Hall for synthetic precipitation 
leaching procedure (SPLP) analysis for each of these parameters.  The SPLP results are presented 
and compared to WQCC Standards in Table 2.  The SPLP results indicate that chloride, fluoride, 
and sulfate do not have the potential to leach from surface soil to groundwater at concentrations 
greater than WQCC Standards.  The SPLP iron results indicate that iron has the potential to leach 
from surface soil to groundwater at a concentration greater than the WQCC Standard at only one 
of the four sample locations (Test 3) within the release area.  The presence of iron at this sample 
location (Test 3) is attributed to background conditions and not attributed to the August 2016 
wastewater release based on the following: 

 The iron concentration in soil at Test 3 (23,000 mg/kg) was less than or equal to three of 
the four samples collected from the non-release areas that are representative of background 
concentrations (which ranged from 14,000 mg/kg to 27,000 mg/kg). 

 The SPLP iron concentration at Test 3 (3.2 mg/L) was greater than the iron concentration 
in the released wastewater effluent (2.4 mg/L), thus indicating there is additional 
background source of iron.   

Request for Closure 

TRC recommends Navajo request that no further action be required in regards to the August 2016 
wastewater effluent release based on the following: 

 A majority of the wastewater effluent released was recovered via vacuum truck 
immediately following the release. 
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 The parameters present in the wastewater effluent at concentrations above WQCC 
Standards (chloride, fluoride, sulfate, and iron) are present in background (non-release) 
soils at concentrations similar to or greater than concentrations in the release area. In 
addition, the distribution of these parameters is highly variable across the release and non- 
release areas. Therefore, the presence of these parameters in soil at the release location are 
attributed to background condition and not attributed to the August 2016 wastewater 
effluent release. 

 Chloride, fluoride, and sulfate in soil does not have the potential to leach to groundwater 
at concentrations above WQCC Standards based on SPLP laboratory analysis.  Iron has the 
potential to leach to groundwater at a concentration above the WQCC Standard at one of 
the four locations within the release area, but the presence of iron at this location is 
attributed to background conditions and not the August 2016 wastewater effluent release 
as described above. 

If you have any questions or comments regarding this letter, please feel free to contact me at 512-
684-3148. 

 
Sincerely, 
 

 
Julie Speer 
Project Manager 
TRC Environmental Corporation 

 
 
cc: TRC:  B. Gilbert, C. Smith 
 
Attachments: 
 Figure 1 – Site Location Map 
 Figure 2 – Sample Location and Results Map 
 Table 1 – Wastewater Effluent Analytical Results 
 Table 2 – Soil Analytical Results  

Attachment A – Laboratory Analytical Reports 
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SITE LOCATION MAP

FIGURE
1

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

PROJECT NUMBER: 278966

SOURCE: BASE MAP USGS 7.5 MINUTE
SERIES QUADS, ARTESIA AND SPRINGLAKE
QUADRANGLES, 1955, PHOTOREVISED 1983.
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AUGUST 2016 WASTEWATER EFFLUENT RELEASEHOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO
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FIGURE
2

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

PROJECT NUMBER: 278966

SOURCE: GOOGLE AND THEIR DATA PARTNERS (2017)
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EXTENT OF EXCAVATION FOR PIPELINE REPAIR

EXTENT OF RELEASE

SAMPLE LOCATION AND RESULTS MAP
AUGUST 2016 WASTEWATER EFFLUENT RELEASEHOLLYFRONTIER NAVAJO REFINING LLC
ARTESIA REFINERY, EDDY COUNTY, NEW MEXICO

           (WQCC STANDARDS: FLUORIDE, 1.6 mg/L, CHLORIDE = 250 mg/L, 
           SULFATE = 600 mg/L, IRON = 1.0 mg/L)
SPLP = SYNTHETIC PRECIPITATION LEACHING PROCEDURE
mg/Kg = MILLIGRAMS PER KILOGRAM
mg/L = MILLIGRAMS PER LITER
WQCC STANDARD = WATER QUALITY CONTROL COMMISSION GROUNDWATER 
           STANDARD FOR HUMAN HEALTH EXPOSURE (20.6.2 NMAC)

SPLP CONCENTRATION EXCEEDS WQCC STANDARD

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.40 0.32
Chloride 27.0 110
Sulfate 1,300 410

Iron 22,000 <0.050

Spill Area 1 (Test 1)
Analyte

SoilConcentration
(mg/kg)

Fluoride 0.80
Chloride 7,600
Sulfate 780

Iron 27,000

Background 7
Analyte

SoilConcentration
(mg/kg)

Fluoride 1.60
Chloride 600
Sulfate 2,300

Iron 14,000

Background 5
Analyte

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 0.65 0.65
Chloride 3,100 82
Sulfate 4,800 64

Iron 27,000 0.25

Spill Area 4 (Test 4)
Analyte

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.80 0.62
Chloride 640 3.50
Sulfate 5,200 <50

Iron 23,000 3.60

Spill Area 3 (Test 3)
Analyte

SoilConcentration
(mg/kg)

Fluoride 3.20
Chloride 400
Sulfate 370

Iron 23,000

Background 6
Analyte

SoilConcentration
(mg/kg)

Fluoride 1.90
Chloride 450
Sulfate 3,500

Iron 24,000

Analyte
Background 8

Soil SPLPConcentration Concentration
(mg/kg) (mg/L)

Fluoride 1.70 0.55
Chloride 200 91
Sulfate 3,300 260

Iron 20,000 <0.050

Spill Area 2 (Test 2)
Analyte



 

 

TABLES 
  



Sample ID:  Wastewater Effluent

Date:  8/10/2016

Analyte Units

WQCC 

Standard Screening Standard Result

VOCs

1,1,1‐Trichloroethane mg/L 0.060 NMED GW Human Health < 0.0025

1,1,2,2‐Tetrachloroethane mg/L 0.010 NMED GW Human Health < 0.0025

1,1,2‐Trichloroethane mg/L 0.100 NMED GW Human Health < 0.0025

1,1‐Dichloroethane mg/L 0.025 NMED GW Human Health < 0.0025

1,1‐Dichloroethene mg/L 0.005 NMED GW Human Health < 0.0025

1,2‐Dichloroethane mg/L 0.010 NMED GW Human Health < 0.0025

Benzene mg/L 0.010 NMED GW Human Health < 0.0025

Carbon Tetrachloride mg/L 0.010 NMED GW Human Health < 0.0025

Chloroform mg/L 0.100 NMED GW Human Health < 0.0025

Ethylbenzene mg/L 0.750 NMED GW Human Health < 0.0025

Methylene Chloride mg/L 0.100 NMED GW Human Health < 0.012

Tetrachloroethene mg/L 0.020 NMED GW Human Health < 0.0025

Toluene mg/L 0.750 NMED GW Human Health 0.012

Total Xylenes mg/L 0.620 NMED GW Human Health < 0.005

Trichloroethene mg/L 0.100 NMED GW Human Health < 0.0025

Vinyl Chloride mg/L 0.001 NMED GW Human Health < 0.0025

SVOCs

1‐Methylnaphthalene mg/L 0.03 NMED GW Human Health < 0.010

2‐Methylnaphthalene mg/L 0.03 NMED GW Human Health < 0.010

Naphthalene mg/L 0.03 NMED GW Human Health < 0.010

Benzo(a)Pyrene mg/L 0.0002 EPA MCL < 0.0002

Total Metals (mg/L)

Aluminum mg/L 5.00 NMED GW Irrigation 0.260

Arsenic mg/L 0.100 NMED GW Human Health 0.031

Barium mg/L 1.00 NMED GW Human Health < 0.020

Cadmium mg/L 0.010 NMED GW Human Health < 0.0020

Calcium mg/L ‐‐ 130

Chromium mg/L 0.050 NMED GW Human Health < 0.0060

Cobalt mg/L 0.050 NMED GW Irrigation < 0.0060

Copper mg/L 1.00 NMED GW Irrigation < 0.0060

Iron mg/L 1.00 NMED GW Irrigation 2.40

Lead mg/L 0.050 NMED GW Human Health < 0.0050

Manganese mg/L 0.200 NMED GW Domestic 0.15

Mercury mg/L 0.002 NMED GW Human Health < 0.0002

Nickel mg/L 0.200 NMED GW Irrigation 0.010

Potassium mg/L ‐‐ 60.0

Selenium mg/L 0.050 NMED GW Human Health < 0.050

Silver mg/L 0.050 NMED GW Human Health < 0.0050

Sodium mg/L ‐‐ 630

Zinc mg/L 10.0 NMED GW Domestic 0.025

Anions

Bromide mg/L ‐‐ 1.60

Chloride mg/L 250 NMED GW Domestic 320

Fluoride (F‐, Anion) mg/L 1.60 NMED GW Human Health 13.0

Nitrite (as N) mg/L 1.00 NMED GW Human Health 0.96

Nitrate (as N) mg/L 1.00 NMED GW Human Health 0.50
Sulfate mg/L 600 NMED GW Domestic 1,500

Other Parameters

Total Dissolved Solids mg/L 1,000 NMED GW Domestic 2,800

Notes:
Yellow highlighted concentration exceeds applicable WQCC Standard

mg/L = milligrams per liter

NMED = New Mexico Environment Department

NMED GW Human Health = NMED groundwater standard for human health exposure, NMAC 20.6.2.3103.A

NMED GW Irrigation = NMED groundwater standard for irrigation exposure, NMAC 20.6.2.3103.C

NMED GW Domestic = NMED groundwater standard for domestic exposure, NMAC 20.6.2.3103.B

NMAC = New Mexico Administrative Code
WQCC = Water Quality Control Commission

Table 1. Wastewater Effluent Analytical Results

Wastewater Pipeline Release Approximately 5 Miles East of Artesia ‐ August 9, 2016 

HollyFrontier Navajo Refining, LLC, GW‐028, Artesia, New Mexico
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Sample 

Location:
Test 1 Test 2 Test 3 Test 4 Background 5 Background 6 Background 7 Background 8

Analyte

Fluoride 1.40 1.70 1.80 0.65 1.60 3.20 0.80 1.90 1.80 3.20

Chloride  27.0 200 640 3,100 600 400 7,600 450 3,100 7,600

Sulfate 1,300 3,300 5,200 4,800 2,300 370 780 3,500 5,200 3,500

Iron 22,000 20,000 23,000 27,000 14,000 23,000 27,000 24,000 27,000 27,000

Sample 

Location:
Test 1 Test 2 Test 3 Test 4

Analyte

Fluoride 0.32 0.55 0.62 0.65 13.0 1.6

Chloride  110 91 3.5 82 320 250

Sulfate 410 260 <50 64 1,500 600

Iron <0.050 <0.050 3.6 0.25 2.40 1.0

Notes:

Yellow highlighted concentration exceeds applicable WQCC Standard

mg/kg = milligrams per kilogram

mg/L = milligrams per liter

Concentrations highlighted in yellw
(1) Soil samples were collected on October 10, 2016 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(2) Soil samples were collected on April 27, 2017 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(3) Wastewater effluent sample was collected on August 10, 2016 and analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New Mexico
(4) Water Quality Control Commission Groundwater Standard for human health exposure (20.6.2 NMAC)

Release Area Soil SPLP Samples(2) Wastewater 

Effluent(3)
WQCC 

Standard(4)

Concentration (mg/L)

Table 2. Soil Analytical Results

Wastewater Effluent Pipeline Release Approximately 5 Miles East of Artesia ‐ August 9, 2016 

Release Area Soil Samples(1) Non‐Release "Background" Samples(1)

Concentration (mg/kg)

Max 

Background

Max Release 

Area

HollyFrontier Navajo Refining, LLC, GW‐028, Artesia, New Mexico
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ATTACHMENT A 
 

Laboratory Analytical Reports 
  



December 05, 2016

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: Effluent Release 8/10/16 OrderNo.: 1610723

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 11 sample(s) on 10/14/2016 for the 
analyses presented in the following report.

Andy Freeman

This report is a revised report and it replaces the original report issued October 31, 2016.

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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Effluent Release 8/10/16
Client Sample ID: Test 1

Collection Date: 10/12/2016 8:27:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-001

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 2:58:57 PM0.30 mg/Kg 11.4

Chloride 10/21/2016 2:58:57 PM1.5 mg/Kg 127

Sulfate 10/21/2016 3:36:12 PM30 mg/Kg 201300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:21:23 AM250 mg/Kg 10022000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 2

Collection Date: 10/12/2016 8:32:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-002

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 3:48:36 PM0.30 mg/Kg 11.7

Chloride 10/21/2016 4:01:01 PM30 mg/Kg 20200

Sulfate 10/25/2016 10:03:43 PM75 mg/Kg 503300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:22:56 AM240 mg/Kg 10020000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 3

Collection Date: 10/12/2016 8:37:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-003

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 4:13:25 PM0.30 mg/Kg 11.8

Chloride 10/21/2016 4:25:50 PM30 mg/Kg 20640

Sulfate 10/25/2016 10:16:08 PM75 mg/Kg 505200

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:24:29 AM240 mg/Kg 10023000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 4

Collection Date: 10/12/2016 8:44:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-004

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 4:38:14 PM0.30 mg/Kg 10.65

Chloride 10/25/2016 10:28:33 PM150 mg/Kg 1003100

Sulfate 10/25/2016 10:28:33 PM150 mg/Kg 1004800

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 10:03:51 AM490 mg/Kg 20027000

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
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: Effluent Release 8/10/16
Client Sample ID: Background 5

Collection Date: 10/12/2016 8:56:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-005

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 10/21/2016 5:27:53 PM0.30 mg/Kg 11.6

Chloride 10/21/2016 5:40:18 PM30 mg/Kg 20600

Sulfate 10/21/2016 5:40:18 PM30 mg/Kg 202300

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:27:36 AM250 mg/Kg 10014000

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
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: Effluent Release 8/10/16
Client Sample ID: Background 6

Collection Date: 10/12/2016 9:01:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-006

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 12:56:59 PM0.30 mg/Kg 13.2

Chloride 10/25/2016 1:34:13 PM30 mg/Kg 20400

Sulfate 10/25/2016 1:34:13 PM30 mg/Kg 20370

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:29:09 AM250 mg/Kg 10023000

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
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: Effluent Release 8/10/16
Client Sample ID: Background 7

Collection Date: 10/12/2016 9:08:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-007

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 1:46:37 PM0.30 mg/Kg 10.80

Chloride 10/26/2016 11:36:39 PM300 mg/Kg 2007600

Sulfate 10/25/2016 1:59:02 PM30 mg/Kg 20780

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 10:05:25 AM500 mg/Kg 20027000

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
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: Effluent Release 8/10/16
Client Sample ID: Background 8

Collection Date: 10/12/2016 9:14:00 AM
Matrix: SOIL

CLIENT: Navajo Refining Company

Lab ID: 1610723-008

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 10/25/2016 2:11:26 PM0.30 mg/Kg 11.9

Chloride 10/25/2016 2:23:51 PM30 mg/Kg 20450

Sulfate 10/26/2016 11:49:03 PM75 mg/Kg 503500

EPA METHOD 6010B: SOIL METALS Analyst: MED

Iron 10/18/2016 9:37:54 AM250 mg/Kg 10024000

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
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: Effluent Release 8/10/16
Client Sample ID: Test 3

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-009

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 11/11/2016 6:35:12 PM0.10 mg/L 10.53

Sulfate * 11/10/2016 2:59:00 AM10 mg/L 20520

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
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: Effluent Release 8/10/16
Client Sample ID: Test 4

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-010

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride 11/10/2016 3:48:38 AM10 mg/L 20150

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Iron 11/13/2016 2:46:08 PM0.050 mg/L 1ND

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
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: Effluent Release 8/10/16
Client Sample ID: SPLP BLANK

Collection Date:
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1610723-011

Date Reported: 12/5/2016

Analytical Report
Lab Order 1610723

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/14/2016 8:45:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride 11/10/2016 4:01:03 AM0.10 mg/L 1ND

Chloride 11/10/2016 4:01:03 AM0.50 mg/L 1ND

Sulfate 11/10/2016 4:01:03 AM0.50 mg/L 1ND

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Iron 11/13/2016 2:52:13 PM0.050 mg/L 1ND

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28232

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38151

SeqNo: 1190570

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

Sample ID LCS-28232

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38151

SeqNo: 1190571

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 106 90 1100.30 01.6

Chloride 15.00 94.3 90 1101.5 014

Sulfate 30.00 96.3 90 1101.5 029

Sample ID 1610723-001AMS

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: Test 1 RunNo: 38151

SeqNo: 1190594

MSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 8.14 15 110 S0.30 1.3521.5

Chloride 15.00 138 70.8 119 S1.5 26.7747

Sample ID 1610723-001AMSD

Batch ID: 28232

Analysis Date: 10/21/2016Prep Date: 10/21/2016

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

Units: mg/Kg

PQL

Client ID: Test 1 RunNo: 38151

SeqNo: 1190595

MSDSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 -1.32 15 110 20 S0.30 1.352 10.11.3

Chloride 15.00 138 70.8 119 20 S1.5 26.77 0.0098947

Sample ID MB-28251

Batch ID: 28251

Analysis Date: 10/24/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38161

SeqNo: 1191020

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.30ND

Chloride 1.5ND

Sulfate 1.5ND

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-28251

Batch ID: 28251

Analysis Date: 10/24/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38161

SeqNo: 1191021

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 103 90 1100.30 01.5

Chloride 15.00 96.6 90 1101.5 014

Sulfate 30.00 97.9 90 1101.5 029

Sample ID 1610723-006AMS

Batch ID: 28251

Analysis Date: 10/25/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: Background 6 RunNo: 38187

SeqNo: 1193030

MSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 21.9 15 1100.30 3.2103.5

Sample ID 1610723-006AMSD

Batch ID: 28251

Analysis Date: 10/25/2016Prep Date: 10/24/2016

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

Units: mg/Kg

PQL

Client ID: Background 6 RunNo: 38187

SeqNo: 1193031

MSDSampType: TestCode: EPA Method 300.0: Anions

Fluoride 1.500 9.98 15 110 20 S0.30 3.210 5.173.4

Qualifiers:   

Page 13 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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: A38595

Analysis Date: 11/9/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38595

SeqNo: 1205622

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sulfate 0.50ND

Sample ID LCS

Batch ID: A38595

Analysis Date: 11/9/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38595

SeqNo: 1205623

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.0 90 1100.50 04.8

Sulfate 10.00 97.7 90 1100.50 09.8

Sample ID MB

Batch ID: R38671

Analysis Date: 11/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38671

SeqNo: 1207765

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Sample ID LCS

Batch ID: R38671

Analysis Date: 11/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38671

SeqNo: 1207766

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 108 90 1100.10 00.54

Qualifiers:   

Page 14 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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28097

Batch ID: 28097

Analysis Date: 10/18/2016Prep Date: 10/17/2016

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

Units: mg/Kg

PQL

Client ID: PBS RunNo: 38014

SeqNo: 1185141

MBLKSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 2.5ND

Sample ID LCS-28097

Batch ID: 28097

Analysis Date: 10/18/2016Prep Date: 10/17/2016

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

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 38014

SeqNo: 1185142

LCSSampType: TestCode: EPA Method 6010B: Soil Metals

Iron 25.00 101 80 1202.5 025

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
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: Effluent Release 8/10/16
Client: Navajo Refining Company

05-Dec-16

QC SUMMARY REPORT 1610723WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28558

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 38660

SeqNo: 1207448

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.050ND

Sample ID LCS-28558

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 38660

SeqNo: 1207452

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 96.8 80 1200.050 00.48

Sample ID 1610723-010BMS

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: Test 4 RunNo: 38660

SeqNo: 1207457

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 97.5 75 1250.050 0.0088300.50

Sample ID 1610723-010BMSD

Batch ID: 28558

Analysis Date: 11/13/2016Prep Date: 11/10/2016

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

Units: mg/L

PQL

Client ID: Test 4 RunNo: 38660

SeqNo: 1207458

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 95.6 75 125 200.050 0.008830 1.950.49

Qualifiers:   

Page 16 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
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 







August 22, 2016

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: Waste Water Effluent OrderNo.: 1608660

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 2 sample(s) on 8/11/2016 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 qualifers 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

IGNITABILITY METHOD 1010 Analyst: SUB

Ignitability 8/17/20160 °F 1>200 R36648

SULFIDE, REACTIVE Analyst: SUB

Reactive Sulfide 8/17/20160.20 mg/L 1ND R36648

SPECIFIC GRAVITY Analyst: LGT

Specific Gravity 8/15/2016 4:29:00 PM0 11.002 R36512

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride * 8/11/2016 3:26:00 PM0.50 mg/L 513 R36408

Chloride 8/11/2016 3:38:24 PM10 mg/L 20320 R36408

Nitrogen, Nitrite (As N) 8/11/2016 3:26:00 PM0.50 mg/L 50.96 R36408

Bromide 8/11/2016 3:26:00 PM0.50 mg/L 51.6 R36408

Nitrogen, Nitrate (As N) 8/11/2016 3:26:00 PM0.50 mg/L 5ND R36408

Phosphorus, Orthophosphate (As P) 8/11/2016 3:26:00 PM2.5 mg/L 5ND R36408

Sulfate 8/18/2016 2:24:04 AM25 mg/L 501500 R36593

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 8/15/2016 3:14:28 PM1.0 µmhos/cm 14400 R36527

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

Carbonate (As CaCO3) 8/15/2016 4:49:30 PM2.000 mg/L CaCO3 1ND R36527

Total Alkalinity (as CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids * 8/16/2016 8:21:00 AM40.0 mg/L 12800 26968

CORROSIVITY Analyst: SUB

pH 8/17/2016pH Units 16.99 R36648

CYANIDE, REACTIVE Analyst: SUB

Cyanide, Reactive 8/16/20160.0100 mg/L 10.120 R36648

SM4500-H+B: PH Analyst: JRR

pH H 8/15/2016 3:14:28 PM1.68 pH units 17.49 R36527

EPA METHOD 7470: MERCURY Analyst: pmf

Mercury 8/12/2016 11:14:45 AM0.00020 mg/L 1ND 26894

MERCURY, TCLP Analyst: pmf

Mercury 8/17/2016 10:49:54 AM0.020 mg/L 1ND 27020

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Aluminum 8/18/2016 5:02:57 PM0.020 mg/L 10.26 26942

Qualifiers:   

Page 1 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Antimony 8/19/2016 10:36:34 AM0.050 mg/L 1ND 26942

Arsenic 8/18/2016 5:02:57 PM0.020 mg/L 10.031 26942

Barium 8/18/2016 5:02:57 PM0.020 mg/L 1ND 26942

Beryllium 8/18/2016 5:02:57 PM0.0030 mg/L 1ND 26942

Cadmium 8/18/2016 5:02:57 PM0.0020 mg/L 1ND 26942

Calcium 8/18/2016 5:10:17 PM5.0 mg/L 5130 26942

Chromium 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Cobalt 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Copper 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Iron 8/18/2016 5:10:17 PM0.25 mg/L 52.4 26942

Lead 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Magnesium 8/18/2016 5:02:57 PM1.0 mg/L 141 26942

Manganese 8/18/2016 5:02:57 PM0.0020 mg/L 10.15 26942

Nickel 8/18/2016 5:02:57 PM0.010 mg/L 10.010 26942

Potassium 8/18/2016 5:10:17 PM5.0 mg/L 560 26942

Selenium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Silver 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Sodium 8/18/2016 5:21:39 PM10 mg/L 10630 26942

Strontium 8/18/2016 5:21:39 PM0.10 mg/L 101.9 26942

Thallium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Zinc 8/18/2016 5:02:57 PM0.020 mg/L 10.025 26942

Silica 8/18/2016 5:10:17 PM5.4 mg/L 514 26942

EPA 6010B: TCLP METALS Analyst: MED

Arsenic 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Barium 8/15/2016 1:30:42 PM100 mg/L 1ND 26961

Cadmium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Chromium 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Lead 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Selenium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Silver 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20162.5 µg/L 1ND R36648

Allyl chloride 8/12/20162.5 µg/L 1ND R36648

Chloroprene 8/12/20162.5 µg/L 1ND R36648

Cyclohexane 8/12/20162.5 µg/L 1ND R36648

Diethyl ether 8/12/20162.5 µg/L 1ND R36648

Diisopropyl ether 8/12/20162.5 µg/L 1ND R36648

Epichlorohydrin 8/12/201625 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Ethyl acetate 8/12/20162.5 µg/L 1ND R36648

Ethyl methacrylate 8/12/201612 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20162.5 µg/L 1ND R36648

Freon-113 8/12/20162.5 µg/L 1ND R36648

Isobutanol 8/12/201650 µg/L 1ND R36648

Isopropyl acetate 8/12/20162.5 µg/L 1ND R36648

Methacrylonitrile 8/12/201612 µg/L 1ND R36648

Methyl acetate 8/12/20162.5 µg/L 1ND R36648

Methyl ethyl ketone 8/12/201612 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/201612 µg/L 1ND R36648

Methyl methacrylate 8/12/201612 µg/L 1ND R36648

Methylcyclohexane 8/12/20165.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20162.5 µg/L 1ND R36648

n-Hexane 8/12/20162.5 µg/L 1ND R36648

Nitrobenzene 8/12/201625 µg/L 1ND R36648

Pentachloroethane 8/12/201625 µg/L 1ND R36648

p-isopropyltoluene 8/12/20162.5 µg/L 1ND R36648

Propionitrile 8/12/201612 µg/L 1ND R36648

Tetrahydrofuran 8/12/20162.5 µg/L 1ND R36648

Benzene 8/12/20162.5 µg/L 1ND R36648

Toluene 8/12/20162.5 µg/L 112 R36648

Ethylbenzene 8/12/20162.5 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201650 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20162.5 µg/L 12.8 R36648

1,3,5-Trimethylbenzene 8/12/20162.5 µg/L 14.5 R36648

1,2-Dichloroethane (EDC) 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20162.5 µg/L 1ND R36648

Naphthalene 8/12/20162.5 µg/L 1ND R36648

Acetone 8/12/201612 µg/L 1350 R36648

Bromobenzene 8/12/20162.5 µg/L 1ND R36648

Bromodichloromethane 8/12/20162.5 µg/L 1ND R36648

Bromoform 8/12/20162.5 µg/L 1ND R36648

Bromomethane 8/12/20162.5 µg/L 1ND R36648

2-Butanone 8/12/201612 µg/L 147 R36648

Carbon disulfide 8/12/20162.5 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20162.5 µg/L 1ND R36648

Chlorobenzene 8/12/20162.5 µg/L 1ND R36648

Chloroethane 8/12/20162.5 µg/L 1ND R36648

Chloroform 8/12/20162.5 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Chloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

4-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

cis-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20162.5 µg/L 1ND R36648

Dibromochloromethane 8/12/20162.5 µg/L 1ND R36648

Dibromomethane 8/12/20162.5 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20162.5 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20162.5 µg/L 1ND R36648

2-Hexanone 8/12/20162.5 µg/L 128 R36648

Isopropylbenzene 8/12/20162.5 µg/L 1ND R36648

Methylene Chloride 8/12/201612 µg/L 1ND R36648

n-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

n-Propylbenzene 8/12/20162.5 µg/L 1ND R36648

sec-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

Styrene 8/12/20162.5 µg/L 1ND R36648

tert-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20162.5 µg/L 1ND R36648

trans-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20162.5 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20162.5 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Vinyl chloride 8/12/20162.5 µg/L 1ND R36648

mp-Xylenes 8/12/20165.0 µg/L 1ND R36648

o-Xylene 8/12/20162.5 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20162.5 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20162.5 µg/L 1ND R36648

Acrolein 8/12/201612 µg/L 1ND R36648

Acrylonitrile 8/12/201612 µg/L 1ND R36648

Bromochloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20162.5 µg/L 1ND R36648

Iodomethane 8/12/20162.5 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20162.5 µg/L 1ND R36648

Vinyl acetate 8/12/20162.5 µg/L 1ND R36648

1,4-Dioxane 8/12/2016100 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 199.6 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1102 R36648

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

1,1-Biphenyl 8/17/20165.0 µg/L 1ND R36648

Atrazine 8/17/20165.0 µg/L 1ND R36648

Benzaldehyde 8/17/20165.0 µg/L 1ND R36648

Caprolactam 8/17/20165.0 µg/L 1ND R36648

N-Nitroso-di-n-butylamine 8/17/20165.0 µg/L 1ND R36648

Acetophenone 8/17/201610 µg/L 1ND R36648

1-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2,3,4,6-Tetrachlorophenol 8/17/201610 µg/L 1ND R36648

2,4,5-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4,6-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dimethylphenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrophenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2,6-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2-Chloronaphthalene 8/17/201610 µg/L 1ND R36648

2-Chlorophenol 8/17/201610 µg/L 1ND R36648

2-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2-Methylphenol 8/17/201610 µg/L 1ND R36648

2-Nitroaniline 8/17/201610 µg/L 1ND R36648

2-Nitrophenol 8/17/201610 µg/L 1ND R36648

3,3´-Dichlorobenzidine 8/17/201610 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

3-Nitroaniline 8/17/201610 µg/L 1ND R36648

4,6-Dinitro-2-methylphenol 8/17/201610 µg/L 1ND R36648

4-Bromophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Chloro-3-methylphenol 8/17/201610 µg/L 1ND R36648

4-Chloroaniline 8/17/201610 µg/L 1ND R36648

4-Chlorophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Nitroaniline 8/17/201610 µg/L 1ND R36648

4-Nitrophenol 8/17/201610 µg/L 1ND R36648

Acenaphthene 8/17/201610 µg/L 1ND R36648

Acenaphthylene 8/17/201610 µg/L 1ND R36648

Anthracene 8/17/201610 µg/L 1ND R36648

Benzo(g,h,i)perylene 8/17/201610 µg/L 1ND R36648

Benz(a)anthracene 8/17/20160.20 µg/L 1ND R36648

Benzo(a)pyrene 8/17/20160.20 µg/L 1ND R36648

Benzo(b)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Benzo(k)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Bis(2-chloroethoxy)methane 8/17/201610 µg/L 1ND R36648

Bis(2-chloroethyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-chloroisopropyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-ethylhexyl)phthalate 8/17/201610 µg/L 1ND R36648

Butyl benzyl phthalate 8/17/201610 µg/L 1ND R36648

Carbazole 8/17/201610 µg/L 1ND R36648

Chrysene 8/17/20160.20 µg/L 1ND R36648

Dibenz(a,h)anthracene 8/17/20160.20 µg/L 1ND R36648

Dibenzofuran 8/17/201610 µg/L 1ND R36648

Diethyl phthalate 8/17/201610 µg/L 1ND R36648

Dimethyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-butyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-octyl phthalate 8/17/201610 µg/L 1ND R36648

Fluoranthene 8/17/201610 µg/L 1ND R36648

Fluorene 8/17/201610 µg/L 1ND R36648

Hexachlorobenzene 8/17/20162.0 µg/L 1ND R36648

Hexachlorobutadiene 8/17/201610 µg/L 1ND R36648

Hexachlorocyclopentadiene 8/17/201610 µg/L 1ND R36648

Hexachloroethane 8/17/201610 µg/L 1ND R36648

Indeno(1,2,3-cd)pyrene 8/17/20160.20 µg/L 1ND R36648

Isophorone 8/17/201610 µg/L 1ND R36648

Naphthalene 8/17/201610 µg/L 1ND R36648

Nitrobenzene 8/17/201610 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

N-Nitrosodi-n-propylamine 8/17/20164.0 µg/L 1ND R36648

N-Nitrosodiphenylamine 8/17/201610 µg/L 1ND R36648

Pentachlorophenol 8/17/201610 µg/L 1ND R36648

Phenanthrene 8/17/201610 µg/L 1ND R36648

Phenol 8/17/201610 µg/L 1ND R36648

Pyrene 8/17/201610 µg/L 1ND R36648

o-Toluidine 8/17/20164.0 µg/L 1ND R36648

Pyridine 8/17/201610 µg/L 1ND R36648

1,2,4,5-Tetrachlorobenzene 8/17/201610 µg/L 1ND R36648

    Surr: 2,4,6-Tribromophenol 8/17/201663-110 %Rec 190.0 R36648

    Surr: 2-Fluorobiphenyl 8/17/201658-112 %Rec 160.4 R36648

    Surr: 2-Fluorophenol 8/17/201647-109 %Rec 169.0 R36648

    Surr: Nitrobenzene-d5 8/17/201658-110 %Rec 172.0 R36648

    Surr: Phenol-d5 8/17/201652-105 %Rec 167.8 R36648

    Surr: Terphenyl-d14 8/17/201622-133 %Rec 128.7 R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20160.50 µg/L 1ND R36648

Allyl chloride 8/12/20160.50 µg/L 1ND R36648

Chloroprene 8/12/20160.50 µg/L 1ND R36648

Cyclohexane 8/12/20160.50 µg/L 1ND R36648

Diethyl ether 8/12/20160.50 µg/L 1ND R36648

Diisopropyl ether 8/12/20160.50 µg/L 1ND R36648

Epichlorohydrin 8/12/20165.0 µg/L 1ND R36648

Ethyl acetate 8/12/20160.50 µg/L 1ND R36648

Ethyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20160.50 µg/L 1ND R36648

Freon-113 8/12/20160.50 µg/L 1ND R36648

Isobutanol 8/12/201610 µg/L 1ND R36648

Isopropyl acetate 8/12/20160.50 µg/L 1ND R36648

Methacrylonitrile 8/12/20162.5 µg/L 1ND R36648

Methyl acetate 8/12/20160.50 µg/L 1ND R36648

Methyl ethyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Methylcyclohexane 8/12/20161.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20160.50 µg/L 1ND R36648

n-Hexane 8/12/20160.50 µg/L 1ND R36648

Nitrobenzene 8/12/20165.0 µg/L 1ND R36648

Pentachloroethane 8/12/20165.0 µg/L 1ND R36648

p-isopropyltoluene 8/12/20160.50 µg/L 1ND R36648

Propionitrile 8/12/20162.5 µg/L 1ND R36648

Tetrahydrofuran 8/12/20160.50 µg/L 1ND R36648

Benzene 8/12/20160.50 µg/L 1ND R36648

Toluene 8/12/20160.50 µg/L 1ND R36648

Ethylbenzene 8/12/20160.50 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201610 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,3,5-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloroethane (EDC) 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20160.50 µg/L 1ND R36648

Naphthalene 8/12/20160.50 µg/L 1ND R36648

Acetone 8/12/20162.5 µg/L 1ND R36648

Bromobenzene 8/12/20160.50 µg/L 1ND R36648

Bromodichloromethane 8/12/20160.50 µg/L 1ND R36648

Bromoform 8/12/20160.50 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Bromomethane 8/12/20160.50 µg/L 1ND R36648

2-Butanone 8/12/20162.5 µg/L 1ND R36648

Carbon disulfide 8/12/20160.50 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20160.50 µg/L 1ND R36648

Chlorobenzene 8/12/20160.50 µg/L 1ND R36648

Chloroethane 8/12/20160.50 µg/L 1ND R36648

Chloroform 8/12/20160.50 µg/L 1ND R36648

Chloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

4-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

cis-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20160.50 µg/L 1ND R36648

Dibromochloromethane 8/12/20160.50 µg/L 1ND R36648

Dibromomethane 8/12/20160.50 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20160.50 µg/L 1ND R36648

2-Hexanone 8/12/20160.50 µg/L 1ND R36648

Isopropylbenzene 8/12/20160.50 µg/L 1ND R36648

Methylene Chloride 8/12/20162.5 µg/L 1ND R36648

n-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

n-Propylbenzene 8/12/20160.50 µg/L 1ND R36648

sec-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

Styrene 8/12/20160.50 µg/L 1ND R36648

tert-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20160.50 µg/L 1ND R36648

trans-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,2,3-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20160.50 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20160.50 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20160.50 µg/L 1ND R36648

Vinyl chloride 8/12/20160.50 µg/L 1ND R36648

mp-Xylenes 8/12/20161.0 µg/L 1ND R36648

o-Xylene 8/12/20160.50 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20160.50 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20160.50 µg/L 1ND R36648

Acrolein 8/12/20162.5 µg/L 1ND R36648

Acrylonitrile 8/12/20162.5 µg/L 1ND R36648

Bromochloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20160.50 µg/L 1ND R36648

Iodomethane 8/12/20160.50 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20160.50 µg/L 1ND R36648

Vinyl acetate 8/12/20160.50 µg/L 1ND R36648

1,4-Dioxane 8/12/201620 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 196.4 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1101 R36648

Qualifiers:   

Page 10 of 32

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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36408

SeqNo: 1128954

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Nitrogen, Nitrite (As N) 0.10ND

Bromide 0.10ND

Nitrogen, Nitrate (As N) 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sample ID LCS

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36408

SeqNo: 1128955

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 104 90 1100.10 00.52

Chloride 5.000 96.2 90 1100.50 04.8

Nitrogen, Nitrite (As N) 1.000 96.8 90 1100.10 00.97

Bromide 2.500 96.7 90 1100.10 02.4

Nitrogen, Nitrate (As N) 2.500 99.0 90 1100.10 02.5

Phosphorus, Orthophosphate (As P 5.000 97.2 90 1100.50 04.9

Sample ID MB

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36593

SeqNo: 1133301

mblkSampType: TestCode: EPA Method 300.0: Anions

Sulfate 0.50ND

Sample ID LCS

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36593

SeqNo: 1133302

lcsSampType: TestCode: EPA Method 300.0: Anions

Sulfate 10.00 97.0 90 1100.50 09.7

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND

Allyl chloride 0.50ND

Chloroprene 0.50ND

Cyclohexane 0.50ND

Diethyl ether 0.50ND

Diisopropyl ether 0.50ND

Epichlorohydrin 0.50ND

Ethyl acetate 0.50ND

Ethyl methacrylate 2.5ND

Ethyl tert-butyl ether 0.50ND

Freon-113 0.50ND

Isobutanol 10ND

Isopropyl acetate 0.50ND

Methacrylonitrile 2.5ND

Methyl acetate 0.50ND

Methyl ethyl ketone 2.5ND

Methyl isobutyl ketone 2.5ND

Methyl methacrylate 2.5ND

Methylcyclohexane 0.50ND

n-Amyl acetate 0.50ND

n-Hexane 0.50ND

Nitrobenzene 0.50ND

Pentachloroethane 0.50ND

p-isopropyltoluene 0.50ND

Propionitrile 2.5ND

Tetrahydrofuran 0.50ND

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

Methyl tert-butyl ether (MTBE) 0.50ND

1,2,4-Trimethylbenzene 0.50ND

1,3,5-Trimethylbenzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

1,2-Dibromoethane (EDB) 0.50ND

Naphthalene 0.50ND

Acetone 2.5ND

Bromobenzene 0.50ND

Bromodichloromethane 0.50ND

Bromoform 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Bromomethane 0.50ND

2-Butanone 2.5ND

Carbon disulfide 0.50ND

Carbon Tetrachloride 0.50ND

Chlorobenzene 0.50ND

Chloroethane 0.50ND

Chloroform 0.50ND

Chloromethane 0.50ND

2-Chlorotoluene 0.50ND

4-Chlorotoluene 0.50ND

cis-1,2-DCE 0.50ND

cis-1,3-Dichloropropene 0.50ND

1,2-Dibromo-3-chloropropane 0.50ND

Dibromochloromethane 0.50ND

Dibromomethane 0.50ND

1,2-Dichlorobenzene 0.50ND

1,3-Dichlorobenzene 0.50ND

1,4-Dichlorobenzene 0.50ND

Dichlorodifluoromethane 0.50ND

1,1-Dichloroethane 0.50ND

1,1-Dichloroethene 0.50ND

1,2-Dichloropropane 0.50ND

1,3-Dichloropropane 0.50ND

2,2-Dichloropropane 0.50ND

1,1-Dichloropropene 0.50ND

Hexachlorobutadiene 0.50ND

2-Hexanone 0.50ND

Isopropylbenzene 0.50ND

Methylene Chloride 2.5ND

n-Butylbenzene 0.50ND

n-Propylbenzene 0.50ND

sec-Butylbenzene 0.50ND

Styrene 0.50ND

tert-Butylbenzene 0.50ND

1,1,1,2-Tetrachloroethane 0.50ND

1,1,2,2-Tetrachloroethane 0.50ND

Tetrachloroethene (PCE) 0.50ND

trans-1,2-DCE 0.50ND

trans-1,3-Dichloropropene 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

1,2,3-Trichlorobenzene 0.50ND

1,2,4-Trichlorobenzene 0.50ND

1,1,1-Trichloroethane 0.50ND

1,1,2-Trichloroethane 0.50ND

Trichloroethene (TCE) 0.50ND

Trichlorofluoromethane 0.50ND

1,2,3-Trichloropropane 0.50ND

Vinyl chloride 0.50ND

mp-Xylenes 1.0ND

o-Xylene 0.50ND

tert-Amyl methyl ether 0.50ND

tert-Butyl alcohol 0.50ND

Acrolein 2.5ND

Acrylonitrile 2.5ND

Bromochloromethane 0.50ND

2-Chloroethyl vinyl ether 0.50ND

Iodomethane 0.50ND

trans-1,4-Dichloro-2-butene 0.50ND

Vinyl acetate 0.50ND

1,4-Dioxane 0.50ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135034

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 90.7 80 1200 09.1

Toluene 10.00 94.5 80 1200 09.4

Ethylbenzene 10.00 96.4 80 1200 09.6

Chlorobenzene 10.00 91.2 80 1200 09.1

1,1-Dichloroethene 10.00 91.1 80 1200 09.1

Tetrachloroethene (PCE) 10.00 87.1 80 1200 08.7

Trichloroethene (TCE) 10.00 89.0 80 1200 08.9

o-Xylene 10.00 100 80 1200 010

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitroso-di-n-butylamine 1.0ND

Acetophenone 10ND

1-Methylnaphthalene 10ND

2,3,4,6-Tetrachlorophenol 10ND

2,4,5-Trichlorophenol 10ND

2,4,6-Trichlorophenol 10ND

2,4-Dichlorophenol 10ND

2,4-Dimethylphenol 10ND

2,4-Dinitrophenol 10ND

2,4-Dinitrotoluene 10ND

2,6-Dinitrotoluene 10ND

2-Chloronaphthalene 10ND

2-Chlorophenol 10ND

2-Methylnaphthalene 10ND

2-Methylphenol 10ND

2-Nitroaniline 10ND

2-Nitrophenol 10ND

3,3´-Dichlorobenzidine 10ND

3-Nitroaniline 10ND

4,6-Dinitro-2-methylphenol 10ND

4-Bromophenyl phenyl ether 10ND

4-Chloro-3-methylphenol 5.0ND

4-Chloroaniline 10ND

4-Chlorophenyl phenyl ether 10ND

4-Nitroaniline 10ND

4-Nitrophenol 10ND

Acenaphthene 10ND

Acenaphthylene 10ND

Anthracene 10ND

Benzo(g,h,i)perylene 1.0ND

Benz(a)anthracene 1.0ND

Benzo(a)pyrene 1.0ND

Benzo(b)fluoranthene 1.0ND

Benzo(k)fluoranthene 1.0ND

Bis(2-chloroethoxy)methane 10ND

Bis(2-chloroethyl)ether 10ND

Bis(2-chloroisopropyl)ether 10ND

Bis(2-ethylhexyl)phthalate 5.0ND

Butyl benzyl phthalate 10ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Carbazole 10ND

Chrysene 0.10ND

Dibenz(a,h)anthracene 1.0ND

Dibenzofuran 10ND

Diethyl phthalate 10ND

Dimethyl phthalate 10ND

Di-n-butyl phthalate 10ND

Di-n-octyl phthalate 10ND

Fluoranthene 10ND

Fluorene 10ND

Hexachlorobenzene 1.0ND

Hexachlorobutadiene 10ND

Hexachlorocyclopentadiene 10ND

Hexachloroethane 10ND

Indeno(1,2,3-cd)pyrene 1.0ND

Isophorone 10ND

Naphthalene 10ND

Nitrobenzene 10ND

N-Nitrosodi-n-propylamine 10ND

N-Nitrosodiphenylamine 2.0ND

Pentachlorophenol 10ND

Phenanthrene 10ND

Phenol 5.0ND

Pyrene 10ND

o-Toluidine 1.0ND

Pyridine 1.0ND

1,2,4,5-Tetrachlorobenzene 10ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 91.8 49 1340 04.6

2-Chlorophenol 5.000 93.0 50 1310 04.6

4-Chloro-3-methylphenol 5.000 102 42 1390 05.1

4-Nitrophenol 5.000 94.2 19 1370 04.7

Acenaphthene 5.000 89.8 36 1220 04.5

Bis(2-ethylhexyl)phthalate 5.000 102 43 1420 05.1

Qualifiers:   

Page 16 of 32

* 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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitrosodi-n-propylamine 5.000 84.0 46 1400 04.2

Pentachlorophenol 5.000 45.0 22 1380 02.2

Phenol 5.000 93.4 45 1340 04.7

Pyrene 5.000 100 45 1380 05.0

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36465

SeqNo: 1129407

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36465

SeqNo: 1129408

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 105 80 1200.00020 00.0053

Sample ID 1608660-001BMS

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129410

MSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 113 75 1250.00020 00.0057

Sample ID 1608660-001BMSD

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129411

MSDSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 114 75 125 200.00020 0 0.4730.0057

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36563

SeqNo: 1132320

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36563

SeqNo: 1132321

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 98.1 80 1200.020 0ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36611

SeqNo: 1134113

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.020ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Calcium 1.0ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Iron 0.050ND

Lead 0.0050ND

Magnesium 1.0ND

Manganese 0.0020ND

Nickel 0.010ND

Potassium 1.0ND

Selenium 0.050ND

Silver 0.0050ND

Sodium 1.0ND

Strontium 0.010ND

Thallium 0.050ND

Zinc 0.020ND

Silica 1.1ND

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 103 80 1200.020 00.52

Arsenic 0.5000 97.6 80 1200.020 00.49

Barium 0.5000 95.1 80 1200.020 00.48

Beryllium 0.5000 101 80 1200.0030 00.51

Cadmium 0.5000 94.9 80 1200.0020 00.47

Calcium 50.00 99.0 80 1201.0 050

Chromium 0.5000 94.7 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 94.2 80 1200.0060 00.47

Iron 0.5000 93.1 80 1200.050 00.47

Lead 0.5000 92.8 80 1200.0050 00.46

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Magnesium 50.00 99.0 80 1201.0 050

Manganese 0.5000 93.4 80 1200.0020 00.47

Nickel 0.5000 90.3 80 1200.010 00.45

Potassium 50.00 96.0 80 1201.0 048

Selenium 0.5000 99.0 80 1200.050 00.50

Silver 0.1000 96.8 80 1200.0050 00.097

Sodium 50.00 97.0 80 1201.0 049

Strontium 0.1000 110 80 1200.010 00.11

Thallium 0.5000 97.0 80 1200.050 00.49

Zinc 0.5000 91.0 80 1200.020 00.46

Silica 5.350 101 80 1201.1 05.4

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134120

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 106 75 1250.020 0.25610.79

Arsenic 0.5000 98.4 75 1250.020 0.031150.52

Barium 0.5000 93.1 75 1250.020 0.015390.48

Beryllium 0.5000 97.2 75 1250.0030 0.00026000.49

Cadmium 0.5000 93.5 75 1250.0020 00.47

Chromium 0.5000 91.1 75 1250.0060 00.46

Cobalt 0.5000 89.5 75 1250.0060 0.0027800.45

Copper 0.5000 101 75 1250.0060 00.51

Lead 0.5000 89.7 75 1250.0050 00.45

Magnesium 50.00 97.7 75 1251.0 41.3490

Manganese 0.5000 91.0 75 1250.0020 0.15240.61

Nickel 0.5000 88.2 75 1250.010 0.010160.45

Selenium 0.5000 97.3 75 1250.050 0.030280.52

Silver 0.1000 97.3 75 1250.0050 00.097

Thallium 0.5000 95.8 75 1250.050 00.48

Zinc 0.5000 88.1 75 1250.020 0.024560.47

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 108 75 125 200.020 0.2561 1.200.80

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 102 75 125 200.020 0.03115 3.440.54

Barium 0.5000 93.8 75 125 200.020 0.01539 0.7250.48

Beryllium 0.5000 98.0 75 125 200.0030 0.0002600 0.8950.49

Cadmium 0.5000 95.7 75 125 200.0020 0 2.340.48

Chromium 0.5000 93.8 75 125 200.0060 0 2.880.47

Cobalt 0.5000 92.2 75 125 200.0060 0.002780 2.970.46

Copper 0.5000 102 75 125 200.0060 0 1.080.51

Lead 0.5000 92.1 75 125 200.0050 0 2.730.46

Magnesium 50.00 98.8 75 125 201.0 41.34 0.58791

Manganese 0.5000 91.8 75 125 200.0020 0.1524 0.6560.61

Nickel 0.5000 90.5 75 125 200.010 0.01016 2.440.46

Selenium 0.5000 97.8 75 125 200.050 0.03028 0.5140.52

Silver 0.1000 97.0 75 125 200.0050 0 0.2160.097

Thallium 0.5000 95.2 75 125 200.050 0 0.5720.48

Zinc 0.5000 90.6 75 125 200.020 0.02456 2.560.48

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134131

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.9 75 1255.0 60.03110

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134132

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.4 75 125 205.0 60.03 0.257110

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36628

SeqNo: 1134578

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.050ND

Qualifiers:   

Page 22 of 32

* 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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36628

SeqNo: 1134579

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.9 80 1200.050 00.49

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134583

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.2 75 1250.050 00.49

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134584

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 98.5 75 125 200.050 0 1.330.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36503

SeqNo: 1130431

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.020ND

Antimony 0.050ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Lead 0.0050ND

Manganese 0.0020ND

Nickel 0.010ND

Selenium 0.050ND

Silver 0.0050ND

Thallium 0.050ND

Vanadium 0.050ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36503

SeqNo: 1130432

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 103 80 1200.020 00.51

Antimony 0.5000 98.3 80 1200.050 00.49

Arsenic 0.5000 95.2 80 1200.020 00.48

Barium 0.5000 93.0 80 1200.020 00.46

Beryllium 0.5000 97.7 80 1200.0030 00.49

Cadmium 0.5000 94.7 80 1200.0020 00.47

Chromium 0.5000 93.1 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 95.2 80 1200.0060 00.48

Lead 0.5000 92.1 80 1200.0050 00.46

Manganese 0.5000 92.3 80 1200.0020 00.46

Nickel 0.5000 92.0 80 1200.010 00.46

Selenium 0.5000 97.2 80 1200.050 00.49

Silver 0.1000 95.6 80 1200.0050 00.096

Thallium 0.5000 93.1 80 1200.050 00.47

Vanadium 0.5000 98.0 80 1200.050 00.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130536

MSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 116 75 1250.020 0.20030.78

Antimony 0.5000 101 75 1250.050 00.50

Arsenic 0.5000 101 75 1250.020 0.028180.53

Barium 0.5000 92.4 75 1250.020 0.014250.48

Beryllium 0.5000 97.1 75 1250.0030 0.00044000.49

Cadmium 0.5000 95.8 75 1250.0020 00.48

Chromium 0.5000 92.3 75 1250.0060 00.46

Cobalt 0.5000 91.1 75 1250.0060 0.0014600.46

Copper 0.5000 102 75 1250.0060 00.51

Lead 0.5000 90.5 75 1250.0050 0.0035900.46

Manganese 0.5000 95.0 75 1250.0020 0.13220.61

Nickel 0.5000 92.8 75 1250.010 0.0096200.47

Selenium 0.5000 105 75 1250.050 0.037750.56

Silver 0.1000 97.9 75 1250.0050 00.098

Vanadium 0.5000 98.8 75 1250.050 0.0067500.50

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130537

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 118 75 125 200.020 0.2003 1.170.79

Antimony 0.5000 94.6 75 125 200.050 0 6.350.47

Arsenic 0.5000 99.4 75 125 200.020 0.02818 1.250.53

Barium 0.5000 93.4 75 125 200.020 0.01425 1.050.48

Beryllium 0.5000 97.9 75 125 200.0030 0.0004400 0.8280.49

Cadmium 0.5000 95.9 75 125 200.0020 0 0.1690.48

Chromium 0.5000 92.2 75 125 200.0060 0 0.1190.46

Cobalt 0.5000 91.6 75 125 200.0060 0.001460 0.5830.46

Copper 0.5000 104 75 125 200.0060 0 1.520.52

Lead 0.5000 90.6 75 125 200.0050 0.003590 0.04380.46

Manganese 0.5000 97.0 75 125 200.0020 0.1322 1.700.62

Nickel 0.5000 92.8 75 125 200.010 0.009620 0.01900.47

Selenium 0.5000 97.9 75 125 200.050 0.03775 6.150.53

Silver 0.1000 99.8 75 125 200.0050 0 2.010.10

Vanadium 0.5000 99.9 75 125 200.050 0.006750 1.050.51

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130575

MSSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 107 75 1250.25 00.54

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130576

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 100 75 125 200.25 0 11.20.50

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36584

SeqNo: 1132791

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 1.0ND

Iron 0.050ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36584

SeqNo: 1132792

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 50.00 101 80 1201.0 050

Iron 0.5000 99.4 80 1200.050 00.50

Magnesium 50.00 99.7 80 1201.0 050

Potassium 50.00 97.0 80 1201.0 048

Sodium 50.00 98.4 80 1201.0 049

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132798

MSSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 110 75 1251.0 35.0890

Qualifiers:   

Page 26 of 32

* 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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132799

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 104 75 125 201.0 35.08 3.0787

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132804

MSSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 104 75 1255.0 59.21110

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132805

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 93.6 75 125 205.0 59.21 4.76110

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36591

SeqNo: 1133361

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.020ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36591

SeqNo: 1133362

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 93.6 80 1200.020 00.47

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133467

MSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 95.6 75 1250.020 0.022620.50

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133468

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 92.8 75 125 200.020 0.02262 2.780.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135042

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135043

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 116 80 12000.578

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135045

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135046

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 100 70 13000.20

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 36527

SeqNo: 1131152

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 36527

SeqNo: 1131153

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 99.2 90 11020.00 079.40

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36519

SeqNo: 1130783

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36519

SeqNo: 1130784

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 99.4 80 12020.0 0994

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
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 







April 28, 2017

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: 2016 Effluent PL Release OrderNo.: 1704B56

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 8 sample(s) on 4/27/2017 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 2016 Effluent PL Release
Client Sample ID: SP-1 Test 1

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-005

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 3:39:39 PM0.10 mg/L 10.32

Chloride 4/27/2017 4:16:53 PM10 mg/L 20110

Sulfate * 4/27/2017 4:16:53 PM50 mg/L 20410

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:02:23 PM0.050 mg/L 1ND

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: 2016 Effluent PL Release
Client Sample ID: SP-2 Test 2

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-006

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 4:29:18 PM0.10 mg/L 10.55

Chloride 4/27/2017 4:41:43 PM10 mg/L 2091

Sulfate * 4/27/2017 4:41:43 PM50 mg/L 20260

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:13:32 PM0.050 mg/L 1ND

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
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: 2016 Effluent PL Release
Client Sample ID: SP-3 Test 3

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-007

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 4:54:07 PM0.10 mg/L 10.62

Chloride 4/27/2017 4:54:07 PM0.50 mg/L 13.5

Sulfate 4/27/2017 5:06:31 PM50 mg/L 20ND

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:15:03 PM0.050 mg/L 13.6

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
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: 2016 Effluent PL Release
Client Sample ID: SP-3 Test 4

Collection Date: 4/27/2017 8:00:00 AM
Matrix: LEACHATE

CLIENT: Navajo Refining Company

Lab ID: 1704B56-008

Date Reported: 4/28/2017

Analytical Report
Lab Order 1704B56

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/27/2017 8:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride 4/27/2017 5:43:44 PM0.10 mg/L 10.65

Chloride 4/27/2017 5:56:09 PM10 mg/L 2082

Sulfate 4/27/2017 5:56:09 PM50 mg/L 2064

EPA METHOD 6010B:  SPLP METALS Analyst: JLF

Iron 4/28/2017 4:16:09 PM0.050 mg/L 10.25

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
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: 2016 Effluent PL Release
Client: Navajo Refining Company

28-Apr-17

QC SUMMARY REPORT 1704B56WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-SPLP 2996

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42410

SeqNo: 1333857

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Sulfate 2.5ND

Sample ID LCS-SPLP 2996

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42410

SeqNo: 1333858

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 97.7 90 1100.10 00.49

Chloride 5.000 94.7 90 1100.50 04.7

Sulfate 10.00 100 90 1102.5 010

Sample ID 1704B56-005AMS

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42410

SeqNo: 1333860

msSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 114 70.4 1220.10 0.32200.89

Sample ID 1704B56-005AMSD

Batch ID: R42410

Analysis Date: 4/27/2017Prep Date:

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42410

SeqNo: 1333861

msdSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 114 70.4 122 200.10 0.3220 0.07050.89

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
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: 2016 Effluent PL Release
Client: Navajo Refining Company

28-Apr-17

QC SUMMARY REPORT 1704B56WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-31484

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: PBW RunNo: 42444

SeqNo: 1334411

MBLKSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.050ND

Sample ID LCS-31484

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 42444

SeqNo: 1334412

LCSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 101 80 1200.050 00.51

Sample ID 1704B56-005BMSD

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42444

SeqNo: 1334415

MSDSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 100 75 125 200.050 0 0.4050.50

Sample ID 1704B56-005BMS

Batch ID: 31484

Analysis Date: 4/28/2017Prep Date: 4/28/2017

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

Units: mg/L

PQL

Client ID: SP-1 Test 1 RunNo: 42444

SeqNo: 1334416

MSSampType: TestCode: EPA Method 6010B:  SPLP Metals

Iron 0.5000 101 75 1250.050 00.50

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
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 
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Tuesday, November 15, 2016 3:19 PM
To: Combs, Robert (Robert.Combs@hollyfrontier.com)
Cc: Holder, Mike (Michael.Holder@hollyfrontier.com); Denton, Scott (Scott.Denton@HollyFrontier.com); 

Griswold, Jim, EMNRD
Subject: Artesia Refinery (GW-28) 2015 Effluent Pipeline Release 

Robert, et al.: 
 
Good afternoon.  The New Mexico Oil Conservation Division (OCD) has re-evaluated the release information 
from the July 27, 2016 Investigation Report, subsequent to the telephone communication call on Nov. 
9th.  OCD comments and requirements are provided below based on a review of information to date. 
 
OCD comments: 
 

1) The water table is less than 10 ft. bgl and the release location is within the Pecos River Flood Plain 
Watershed area. 

2) The soil removed to repair the line is estimated to be 50‐60 cubic yards, and were not sampled for waste 
determination because HF was not convinced that the removed sols were actually waste. The excavated 
soils are stockpiled on land surface, and clean fill was used to backfill the excavation area.   

3) Two soil borings were advanced (TMW-WWL1 and TMW-WWL2) in areas believed to have been 
unimpacted by the pipeline release with soil samples taken at depths of 1, 6 and 12 feet bgs in each 
boring.  The 12 foot samples would have been in the capillary fringe or saturated zone.  Those soil 
samples were analyzed for the constituents provided in Table 2.  These “background” soils appear 
elevated in iron and sulfate, at a minimum.  No sampling was done upon the 50 to 60 yards of excavated 
soils and no sampling was done on the sides or at the base of the excavation. 

4) The approach used on this 2015 effluent line release appears to be what is also needed on 2016 effluent 
pipeline release; however, OCD requires sampling along the sidewalls and base of excavations in order 
to verify soil remediation is acceptable, and the waste must also be sampled for a waste determination. 
Consequently, HF must not re-emplace excavated soils back into the excavation until the analytical data 
is reviewed and a determination is made by OCD.  

5) OCD generally relies on soil screening limits DAF1 and DAF20 for evaluation of soil contamination 
and protection of groundwater when and where feasible. Establishment of background soil quality does 
simplify the final cleanup criteria for parameters lacking a DAF1 or DAF20. 

6) For soil reuse proposals related to the effluent pipeline, submittals to OCD is in order. OCD will likely 
use a similar approach as the NMED for final determination.    

 
OCD requirements: 
 

1) OCD requires that the excavated soils be sampled and similarly analyzed for the constituents in Table 
2.  OCD requires at least 3 discreet grab samples (no composites), one sample for every ~20 yards of 
material.  Environmental analyses shall consist of Organics by Method 8260 full list; Method 8015 
extended range; Iron and Manganese by Method 6010; along with Chloride, Fluoride, and Sulfate by 
Method 300.  If the excavation is still open, a sample from the base of excavation should also be 
collected and analyzed.   

2) HF shall submit the environmental analytical data with QA/QC to OCD to compare with the background 
information to decide on the next step (if any) on or before December 31, 2016. 
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3) HF shall follow EPA QA/QC and DQOs for all field and laboratory work. 
 

Please contact me if you have questions. Thank you.  
 
 



Well:
Date: 2/3/2013 ##### 9/5/2013 11/21/2013 2/3/2013 5/15/2013 5/15/2013 9/4/2013 ###### 2/3/2013 5/16/2013 9/4/2013 9/4/2013 ###### ###### 2/3/2013 ##### 9/4/2013 ##### 2/5/2013 5/15/2013 9/4/2013 ###### 2/5/2013 ##### 9/4/2013 ##### 2/3/2013 5/16/2013 9/5/2013 #####

Analyte CGWSL CGWSL Source Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Sampled Detected xceedances

Dissolved Metals (mg/L) Dissolved Metals (
Aluminum, Dissolved 5.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.0265 0.00848 0.00813 0.00888 0.00865 0.00816 0.00648 0.00714 0.349 0.0118 0.0126 0.0073 0.00814 0.0289 0.0184 0.0169 0.0298 0.00796 0.00992 0.0103 0.0296 0.0113 0.0149 0.00668 0.00529 0.00809 0.0567 31 27 0 Aluminum, Dissolve
Arsenic, Dissolved 1.00E-02 EPA MCL 0.00561 0.00437 0.00502 0.00539 0.00499 0.00427 0.00478 0.00467 0.00616 0.00274 0.00502 0.00467 0.00535 0.00526 0.00525 0.00498 0.00367 0.00559 0.00347 0.011 0.0146 0.0156 0.0125 0.00294 0.00537 0.00595 0.00438 0.00494 0.0025 0.00244 0.00125 31 31 4 Arsenic, Dissolved
Barium, Dissolved 1.00E+00 NMED GW Human Health (20.6.2.3103.A) 0.0204 0.0129 0.017 0.0112 0.0309 0.011 0.0107 0.0106 0.011 0.0161 0.0111 0.00946 0.00928 0.011 0.00989 0.0235 0.0113 0.0108 0.0108 0.0145 0.00919 0.0099 0.00964 0.00981 0.00625 0.00864 0.00973 0.0628 0.0464 0.0553 0.0533 31 31 0 Barium, Dissolved
Boron, Dissolved 7.50E-01 NMED GW Irrigation (20.6.2.3103.C) 0.139 0.101 0.132 0.816 0.865 0.635 0.605 0.782 0.858 0.22 0.238 0.281 0.304 0.307 0.312 0.207 0.175 0.202 0.204 0.226 0.23 0.307 0.288 0.0987 0.13 0.183 0.219 0.143 0.104 0.0934 0.109 31 31 4 Boron, Dissolved
Cadmium, Dissolved 5.00E-03 EPA MCL 31 0 0 Cadmium, Dissolved
Calcium, Dissolved -- 600 576 672 558 518 495 511 622 606 624 578 631 588 616 606 568 524 550 556 563 530 543 532 494 491 635 551 625 397 410 459 31 31 0 Calcium, Dissolved
Chromium, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A) 0.00119 0.00119 0.00105 0.00116 0.00114 31 5 0 Chromium, Dissolve
Cobalt, Dissolved 5.00E-02 NMED GW Irrigation (20.6.2.3103.C) 0.00738 0.00451 0.00718 0.0029 0.00256 0.000871 31 6 0 Cobalt, Dissolved
Copper, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.00197 0.00704 0.00151 0.00176 0.0141 0.00345 0.00156 0.00156 0.00338 0.00309 0.00137 0.00311 0.00177 0.00218 31 14 0 Copper, Dissolved
Iron, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.167 0.201 0.132 0.11 0.179 0.185 0.113 31 7 0 Iron, Dissolved
Lead, Dissolved 1.50E-02 EPA MCL 0.00125 0.00107 31 2 0 Lead, Dissolved
Manganese, Dissolved 2.00E-01 NMED GW Domestic (20.6.2.3103.B) 1.51 0.844 1.42 0.035 0.255 0.023 0.0267 0.0362 0.0249 0.0437 0.0342 0.00366 0.00478 0.00576 0.0092 0.108 0.00978 0.00502 0.00982 0.0232 0.00526 0.0424 0.00459 0.0111 31 24 4 Manganese, Dissolv
Mercury, Dissolved 2.00E-03 NMED GW Human Health (20.6.2.3103.A) 0.000131 0.000046 0.00006 0.000061 0.000042 31 5 0 Mercury, Dissolved
Molybdenum, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.0103 0.00978 0.0116 0.00815 0.00877 0.00723 0.0075 0.00663 0.00738 0.00348 0.00308 0.003 0.00304 0.00336 0.0035 0.0112 0.00664 0.014 0.0114 0.0195 0.0179 0.0162 0.0141 0.0083 0.00745 0.00846 0.00861 0.0125 0.00622 0.00604 0.00815 31 31 0 Molybdenum, Disso
Nickel, Dissolved 2.00E-01 NMED GW Irrigation (20.6.2.3103.C) 0.00651 0.0041 0.00558 0.00369 0.00483 0.00225 0.00208 0.00206 0.0012 0.00204 0.00112 0.00115 0.00144 0.00245 0.00413 0.00189 0.00305 0.00173 0.00184 0.00131 0.00214 0.00174 0.00163 0.0014 0.00222 0.00264 0.00329 0.00127 31 28 0 Nickel, Dissolved
Potassium, Dissolved -- 2.86 2.76 2.94 0.678 1.78 0.766 0.78 0.782 0.709 1.06 1.38 1.22 1.21 1.37 1.3 6.92 4.37 8.92 7.54 7.95 7.2 7.69 6.92 0.87 0.794 0.993 1.1 4.41 2.91 2.72 3.04 31 31 0 Potassium, Dissolve
Selenium, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A) 0.00222 0.00636 0.00245 0.00451 0.0081 0.00734 0.00654 0.00568 0.00506 0.00203 0.00733 0.00558 0.00493 0.00582 0.00611 0.00427 0.00585 0.00316 0.0038 0.00861 0.0127 0.0129 0.00327 0.00246 0.00506 0.0066 0.00144 0.013 0.0075 0.00669 0.00481 31 31 0 Selenium, Dissolved
Silver, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 Silver, Dissolved
Sodium, Dissolved -- 146 123 138 250 199 201 206 247 261 206 194 230 235 235 235 176 160 118 115 218 229 215 163 127 120 133 98.8 65.4 40.4 45.7 83.9 31 31 0 Sodium, Dissolved
Uranium 3.00E-02 NMED GW Human Health (20.6.2.3103.A) 0.0156 0.0108 0.0138 0.0856 0.0843 0.0731 0.0825 0.0936 0.0874 0.0331 0.0343 0.0388 0.04 0.0387 0.0391 0.0263 0.0247 0.0224 0.0182 0.037 0.033 0.0395 0.0311 0.0244 0.0222 0.0275 0.0213 0.00601 31 28 16 Uranium
Zinc, Dissolved 1.00E+01 NMED GW Domestic (20.6.2.3103.B) 0.00343 0.0806 0.00973 0.00821 0.0257 0.0218 0.0311 0.0123 0.00266 0.0343 0.0407 0.0241 0.0132 0.00516 0.00672 0.00909 31 16 0 Zinc, Dissolved
Anions (mg/L) Anions (mg/L)
Chloride 2.50E+02 NMED GW Domestic (20.6.2.3103.B) 158 150 199 422 422 364 373 530 428 389 330 339 344 331 331 154 137 71 92.4 296 287 132 90.1 116 118 244 185 67.5 38.2 61.1 134 31 31 14 Chloride
Fluoride (F-, Anion) 1.60E+00 NMED GW Human Health (20.6.2.3103.A) 1.76 1.91 1.82 1.37 1.1 1.15 1.18 0.845 1.36 1.31 1.19 1.11 1.17 1.51 1.61 2.73 2.29 2.8 3.95 5.16 5.39 4.48 6.78 2.36 2.43 2.28 3.17 3.32 2.15 2.26 2.67 31 31 20 Fluoride (F-, Anion)
Nitrate/Nitrite -- 0.487 0.457 2.09 1.91 2.11 1.06 31 6 0 Nitrate/Nitrite
Nitrate-N 1.00E+00 NMED GW Human Health (20.6.2.3103.A) 1.43 0.821 1.37 2.39 2.35 3.22 31 6 5 Nitrate-N
Nitrite -- 0.141 31 1 0 Nitrite
Sulfate 6.00E+02 NMED GW Domestic (20.6.2.3103.B) 2200 1800 1950 3060 2790 2420 2490 2900 3090 2250 2080 2140 2180 2470 2470 2310 2010 2020 2190 2450 2250 2310 2470 2090 1970 1940 2210 1690 1080 1030 1240 31 31 31 Sulfate
Cyanide 2.00E-01 EPA MCL 0.00432 0.00487 31 2 0 Cyanide

Radium (pCi/L)
Radium 
(pCi/L)

Radium-226 -- 0.43 0.54 0.38 31 3 0 Radium-226
Radium-228 -- 0.74 0.89 0.87 31 3 0 Radium-228
Radium-226 & Radium-228 5.00E+00 USEPA MCL 1.17 0 0 1.43 1.25 0 31 6 0 Radium-226 & Radi

Total Dissolved Solids (mg/L) Total Dissolved So
Total Dissolved Solids 1.00E+03 NMED GW Domestic (20.6.2.3103.B) 3760 3990 3870 5390 4960 4990 5510 6130 5370 3650 4480 4470 4440 4210 4570 3910 4260 3970 4150 4610 5090 4550 4640 3670 4030 4030 4130 3150 2410 2290 2770 31 31 31 Total Dissolved Solid
TPH (mg/L) TPH (mg/L)
Gasoline Range Organics -- 0.0436 0.0371 31 2 0 Gasoline Range Org
TPH Diesel Range 2.00E-01 NMED TPH 31 0 0 TPH Diesel Range
Oil 2.00E-01 NMED TPH 0.17 31 1 0 Oil
VOCs (mg/L) VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 1,1,1-Trichloroethan
1,1,2,2-Tetrachloroethane 1.00E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 1,1,2,2-Tetrachloroe
1,1,2-Trichloroethane 5.00E-03 EPA MCL 31 0 0 1,1,2-Trichloroethan
1,1-Dichloroethane 2.50E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 1,1-Dichloroethane
1,1-Dichloroethene 7.00E-03 USEPA MCL 31 0 0 1,1-Dichloroethene
1,2-Dibromoethane 5.00E-05 EPA MCL 31 0 0 1,2-Dibromoethane
1,2-Dichloroethane 5.00E-03 EPA MCL 31 0 0 1,2-Dichloroethane
Benzene 5.00E-03 EPA MCL 0.0042 0.0036 31 2 0 Benzene
Carbon Tetrachloride 5.00E-03 EPA MCL 31 0 0 Carbon Tetrachlorid
Chloroform 8.00E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 Chloroform
Dichloromethane 5.00E-03 EPA MCL 31 0 0 Dichloromethane
Ethylbenzene 7.00E-01 EPA MCL 0.0024 0.0021 31 2 0 Ethylbenzene
Tetrachloroethene 5.00E-03 EPA MCL 31 0 0 Tetrachloroethene
Toluene 7.50E-01 NMED GW Human Health (20.6.2.3103.A) 0.0033 0.0027 31 2 0 Toluene
Total Xylenes 6.20E-01 NMED GW Human Health (20.6.2.3103.A) 0.0047 0.0037 31 2 0 Total Xylenes
Trichloroethene 5.00E-03 EPA MCL 31 0 0 Trichloroethene
Vinyl Chloride 1.00E-03 NMED GW Human Health (20.6.2.3103.A) 31 0 0 Vinyl Chloride
SVOCs (mg/L) SVOCs (mg/L)
1-Methylnaphthalene -- 31 0 0 1-Methylnaphthalen
2-Methylnaphthalene -- 31 0 0 2-Methylnaphthalen
Naphthalene 3.00E-02 NMED GW Human Health (20.6.2.3103.A) 31 0 0 Naphthalene
Benzo(a)Pyrene 2.00E-04 EPA MCL 31 0 0 Benzo(a)Pyrene

pH 6 to 9 NMED GW Domestic (20.6.2.3103.B) 7.07 6.73 7.07 6.73 7.19 7.2 6.86 6.81 7.1 6.75 7.1 6.5 7.3 6.87 7.82 7.54 31 16 0 pH

RO DischargeMW-114 MW-115 MW-116 MW-117 MW-118 MW-119
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Chavez, Carl J, EMNRD

From: Combs, Robert <Robert.Combs@HollyFrontier.com>
Sent: Thursday, September 8, 2016 4:23 PM
To: Chavez, Carl J, EMNRD
Cc: Denton, Scott; Dade, Lewis (Randy); Bratcher, Mike, EMNRD; Tsinnajinnie, Leona, NMENV; Orosco, 

Richard; Griswold, Jim, EMNRD
Subject: RE: 2016-08-12 Initial C-141 Effluent spill 2016-08-09
Attachments: Rpt_1608660_Final_v1.pdf; Wasterwater Results August 2016.xlsx

Carl, 
 
In reference to the treated waste water release on August 9, 2016, we have the following to report: 
 
On the day of the release, during the pipeline repair, a sample of the water was collected from discharge of the pipeline 
pump.  We sent the sample to be analyzed for the same suite as the samples sent for the quarterly effluent monitoring 
(UIC permits).  The lab report and comparison table are attached.  The constituents present at concentrations above 
WQCC standards were chloride (320 mg/L), fluoride (13 mg/L), sulfate (1500 mg/L), iron (2.4 mg/L) and total dissolved 
solids (TDS, 2800 mg/L).   
 
We propose to collect surface soil samples within the impacted area and topographically upgradient, within 50 feet of 
the impacted area, and analyze for chloride, fluoride, iron and sulfate (TDS is not applicable).  We will collect 3‐4 
samples in the spill area and 3‐4 samples outside of the spill area for baseline.  We will present those results in a table, 
however, since iron and fluoride are the only constituents with approved cleanup standards, we will use the baseline 
sample concentrations to approximate natural conditions for chloride and sulfate.  We can then discuss if further action 
is necessary. 
 
Please let me know if you have any questions or would like to discuss. 
 
Thanks, 
Robert 
 
 

From: Orosco, Richard  
Sent: Friday, August 12, 2016 9:17 AM 
To: CarlJ.Chavez@state.nm.us; Leona.Tsinnajinnie@state.nm.us 
Cc: Denton, Scott; Dade, Lewis (Randy); Combs, Robert; mike.bratcher@state.nm.us 
Subject: 2016-08-12 Initial C-141 Effluent spill 2016-08-09 
 
Carl and Leona, 
Please see the attached Initial C‐141 form for the effluent spill that occurred on 8/10.  Please call or email if you have 
any questions or would like to discuss. 
Thanks, 
 

Richard L. Orosco 
Environmental Tech III 
HollyFrontier 
Navajo Refining LLC 
(575) 746‐5398 Office 
(575) 703‐2409 Cell 
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This e-mail may contain information that is privileged and confidential. If you received this message in 
error, please advise the sender immediately and delete this email. Unless expressly stated, this message is not 
a digital or electronic signature or a commitment to a binding agreement. 

CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 



August 22, 2016

Navajo Refining Company
Robert Combs

Dear Robert Combs:

RE: Waste Water Effluent OrderNo.: 1608660

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 2 sample(s) on 8/11/2016 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 qualifers 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

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

IGNITABILITY METHOD 1010 Analyst: SUB

Ignitability 8/17/20160 °F 1>200 R36648

SULFIDE, REACTIVE Analyst: SUB

Reactive Sulfide 8/17/20160.20 mg/L 1ND R36648

SPECIFIC GRAVITY Analyst: LGT

Specific Gravity 8/15/2016 4:29:00 PM0 11.002 R36512

EPA METHOD 300.0: ANIONS Analyst: MRA

Fluoride * 8/11/2016 3:26:00 PM0.50 mg/L 513 R36408

Chloride 8/11/2016 3:38:24 PM10 mg/L 20320 R36408

Nitrogen, Nitrite (As N) 8/11/2016 3:26:00 PM0.50 mg/L 50.96 R36408

Bromide 8/11/2016 3:26:00 PM0.50 mg/L 51.6 R36408

Nitrogen, Nitrate (As N) 8/11/2016 3:26:00 PM0.50 mg/L 5ND R36408

Phosphorus, Orthophosphate (As P) 8/11/2016 3:26:00 PM2.5 mg/L 5ND R36408

Sulfate 8/18/2016 2:24:04 AM25 mg/L 501500 R36593

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 8/15/2016 3:14:28 PM1.0 µmhos/cm 14400 R36527

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

Carbonate (As CaCO3) 8/15/2016 4:49:30 PM2.000 mg/L CaCO3 1ND R36527

Total Alkalinity (as CaCO3) 8/15/2016 4:49:30 PM20.00 mg/L CaCO3 1289.3 R36527

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids * 8/16/2016 8:21:00 AM40.0 mg/L 12800 26968

CORROSIVITY Analyst: SUB

pH 8/17/2016pH Units 16.99 R36648

CYANIDE, REACTIVE Analyst: SUB

Cyanide, Reactive 8/16/20160.0100 mg/L 10.120 R36648

SM4500-H+B: PH Analyst: JRR

pH H 8/15/2016 3:14:28 PM1.68 pH units 17.49 R36527

EPA METHOD 7470: MERCURY Analyst: pmf

Mercury 8/12/2016 11:14:45 AM0.00020 mg/L 1ND 26894

MERCURY, TCLP Analyst: pmf

Mercury 8/17/2016 10:49:54 AM0.020 mg/L 1ND 27020

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Aluminum 8/18/2016 5:02:57 PM0.020 mg/L 10.26 26942

Qualifiers:   

Page 1 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED

Antimony 8/19/2016 10:36:34 AM0.050 mg/L 1ND 26942

Arsenic 8/18/2016 5:02:57 PM0.020 mg/L 10.031 26942

Barium 8/18/2016 5:02:57 PM0.020 mg/L 1ND 26942

Beryllium 8/18/2016 5:02:57 PM0.0030 mg/L 1ND 26942

Cadmium 8/18/2016 5:02:57 PM0.0020 mg/L 1ND 26942

Calcium 8/18/2016 5:10:17 PM5.0 mg/L 5130 26942

Chromium 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Cobalt 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Copper 8/18/2016 5:02:57 PM0.0060 mg/L 1ND 26942

Iron 8/18/2016 5:10:17 PM0.25 mg/L 52.4 26942

Lead 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Magnesium 8/18/2016 5:02:57 PM1.0 mg/L 141 26942

Manganese 8/18/2016 5:02:57 PM0.0020 mg/L 10.15 26942

Nickel 8/18/2016 5:02:57 PM0.010 mg/L 10.010 26942

Potassium 8/18/2016 5:10:17 PM5.0 mg/L 560 26942

Selenium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Silver 8/18/2016 5:02:57 PM0.0050 mg/L 1ND 26942

Sodium 8/18/2016 5:21:39 PM10 mg/L 10630 26942

Strontium 8/18/2016 5:21:39 PM0.10 mg/L 101.9 26942

Thallium 8/18/2016 5:02:57 PM0.050 mg/L 1ND 26942

Zinc 8/18/2016 5:02:57 PM0.020 mg/L 10.025 26942

Silica 8/18/2016 5:10:17 PM5.4 mg/L 514 26942

EPA 6010B: TCLP METALS Analyst: MED

Arsenic 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Barium 8/15/2016 1:30:42 PM100 mg/L 1ND 26961

Cadmium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Chromium 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Lead 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

Selenium 8/15/2016 1:30:42 PM1.0 mg/L 1ND 26961

Silver 8/15/2016 1:30:42 PM5.0 mg/L 1ND 26961

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20162.5 µg/L 1ND R36648

Allyl chloride 8/12/20162.5 µg/L 1ND R36648

Chloroprene 8/12/20162.5 µg/L 1ND R36648

Cyclohexane 8/12/20162.5 µg/L 1ND R36648

Diethyl ether 8/12/20162.5 µg/L 1ND R36648

Diisopropyl ether 8/12/20162.5 µg/L 1ND R36648

Epichlorohydrin 8/12/201625 µg/L 1ND R36648

Qualifiers:   

Page 2 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Ethyl acetate 8/12/20162.5 µg/L 1ND R36648

Ethyl methacrylate 8/12/201612 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20162.5 µg/L 1ND R36648

Freon-113 8/12/20162.5 µg/L 1ND R36648

Isobutanol 8/12/201650 µg/L 1ND R36648

Isopropyl acetate 8/12/20162.5 µg/L 1ND R36648

Methacrylonitrile 8/12/201612 µg/L 1ND R36648

Methyl acetate 8/12/20162.5 µg/L 1ND R36648

Methyl ethyl ketone 8/12/201612 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/201612 µg/L 1ND R36648

Methyl methacrylate 8/12/201612 µg/L 1ND R36648

Methylcyclohexane 8/12/20165.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20162.5 µg/L 1ND R36648

n-Hexane 8/12/20162.5 µg/L 1ND R36648

Nitrobenzene 8/12/201625 µg/L 1ND R36648

Pentachloroethane 8/12/201625 µg/L 1ND R36648

p-isopropyltoluene 8/12/20162.5 µg/L 1ND R36648

Propionitrile 8/12/201612 µg/L 1ND R36648

Tetrahydrofuran 8/12/20162.5 µg/L 1ND R36648

Benzene 8/12/20162.5 µg/L 1ND R36648

Toluene 8/12/20162.5 µg/L 112 R36648

Ethylbenzene 8/12/20162.5 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201650 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20162.5 µg/L 12.8 R36648

1,3,5-Trimethylbenzene 8/12/20162.5 µg/L 14.5 R36648

1,2-Dichloroethane (EDC) 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20162.5 µg/L 1ND R36648

Naphthalene 8/12/20162.5 µg/L 1ND R36648

Acetone 8/12/201612 µg/L 1350 R36648

Bromobenzene 8/12/20162.5 µg/L 1ND R36648

Bromodichloromethane 8/12/20162.5 µg/L 1ND R36648

Bromoform 8/12/20162.5 µg/L 1ND R36648

Bromomethane 8/12/20162.5 µg/L 1ND R36648

2-Butanone 8/12/201612 µg/L 147 R36648

Carbon disulfide 8/12/20162.5 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20162.5 µg/L 1ND R36648

Chlorobenzene 8/12/20162.5 µg/L 1ND R36648

Chloroethane 8/12/20162.5 µg/L 1ND R36648

Chloroform 8/12/20162.5 µg/L 1ND R36648

Qualifiers:   

Page 3 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Chloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

4-Chlorotoluene 8/12/20162.5 µg/L 1ND R36648

cis-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20162.5 µg/L 1ND R36648

Dibromochloromethane 8/12/20162.5 µg/L 1ND R36648

Dibromomethane 8/12/20162.5 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20162.5 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20162.5 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20162.5 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20162.5 µg/L 1ND R36648

2-Hexanone 8/12/20162.5 µg/L 128 R36648

Isopropylbenzene 8/12/20162.5 µg/L 1ND R36648

Methylene Chloride 8/12/201612 µg/L 1ND R36648

n-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

n-Propylbenzene 8/12/20162.5 µg/L 1ND R36648

sec-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

Styrene 8/12/20162.5 µg/L 1ND R36648

tert-Butylbenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20162.5 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20162.5 µg/L 1ND R36648

trans-1,2-DCE 8/12/20162.5 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20162.5 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20162.5 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20162.5 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20162.5 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20162.5 µg/L 1ND R36648

Qualifiers:   

Page 4 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Vinyl chloride 8/12/20162.5 µg/L 1ND R36648

mp-Xylenes 8/12/20165.0 µg/L 1ND R36648

o-Xylene 8/12/20162.5 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20162.5 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20162.5 µg/L 1ND R36648

Acrolein 8/12/201612 µg/L 1ND R36648

Acrylonitrile 8/12/201612 µg/L 1ND R36648

Bromochloromethane 8/12/20162.5 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20162.5 µg/L 1ND R36648

Iodomethane 8/12/20162.5 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20162.5 µg/L 1ND R36648

Vinyl acetate 8/12/20162.5 µg/L 1ND R36648

1,4-Dioxane 8/12/2016100 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 199.6 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1102 R36648

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

1,1-Biphenyl 8/17/20165.0 µg/L 1ND R36648

Atrazine 8/17/20165.0 µg/L 1ND R36648

Benzaldehyde 8/17/20165.0 µg/L 1ND R36648

Caprolactam 8/17/20165.0 µg/L 1ND R36648

N-Nitroso-di-n-butylamine 8/17/20165.0 µg/L 1ND R36648

Acetophenone 8/17/201610 µg/L 1ND R36648

1-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2,3,4,6-Tetrachlorophenol 8/17/201610 µg/L 1ND R36648

2,4,5-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4,6-Trichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dichlorophenol 8/17/201610 µg/L 1ND R36648

2,4-Dimethylphenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrophenol 8/17/201610 µg/L 1ND R36648

2,4-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2,6-Dinitrotoluene 8/17/201610 µg/L 1ND R36648

2-Chloronaphthalene 8/17/201610 µg/L 1ND R36648

2-Chlorophenol 8/17/201610 µg/L 1ND R36648

2-Methylnaphthalene 8/17/201610 µg/L 1ND R36648

2-Methylphenol 8/17/201610 µg/L 1ND R36648

2-Nitroaniline 8/17/201610 µg/L 1ND R36648

2-Nitrophenol 8/17/201610 µg/L 1ND R36648

3,3´-Dichlorobenzidine 8/17/201610 µg/L 1ND R36648

Qualifiers:   

Page 5 of 32

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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

3-Nitroaniline 8/17/201610 µg/L 1ND R36648

4,6-Dinitro-2-methylphenol 8/17/201610 µg/L 1ND R36648

4-Bromophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Chloro-3-methylphenol 8/17/201610 µg/L 1ND R36648

4-Chloroaniline 8/17/201610 µg/L 1ND R36648

4-Chlorophenyl phenyl ether 8/17/201610 µg/L 1ND R36648

4-Nitroaniline 8/17/201610 µg/L 1ND R36648

4-Nitrophenol 8/17/201610 µg/L 1ND R36648

Acenaphthene 8/17/201610 µg/L 1ND R36648

Acenaphthylene 8/17/201610 µg/L 1ND R36648

Anthracene 8/17/201610 µg/L 1ND R36648

Benzo(g,h,i)perylene 8/17/201610 µg/L 1ND R36648

Benz(a)anthracene 8/17/20160.20 µg/L 1ND R36648

Benzo(a)pyrene 8/17/20160.20 µg/L 1ND R36648

Benzo(b)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Benzo(k)fluoranthene 8/17/20160.20 µg/L 1ND R36648

Bis(2-chloroethoxy)methane 8/17/201610 µg/L 1ND R36648

Bis(2-chloroethyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-chloroisopropyl)ether 8/17/201610 µg/L 1ND R36648

Bis(2-ethylhexyl)phthalate 8/17/201610 µg/L 1ND R36648

Butyl benzyl phthalate 8/17/201610 µg/L 1ND R36648

Carbazole 8/17/201610 µg/L 1ND R36648

Chrysene 8/17/20160.20 µg/L 1ND R36648

Dibenz(a,h)anthracene 8/17/20160.20 µg/L 1ND R36648

Dibenzofuran 8/17/201610 µg/L 1ND R36648

Diethyl phthalate 8/17/201610 µg/L 1ND R36648

Dimethyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-butyl phthalate 8/17/201610 µg/L 1ND R36648

Di-n-octyl phthalate 8/17/201610 µg/L 1ND R36648

Fluoranthene 8/17/201610 µg/L 1ND R36648

Fluorene 8/17/201610 µg/L 1ND R36648

Hexachlorobenzene 8/17/20162.0 µg/L 1ND R36648

Hexachlorobutadiene 8/17/201610 µg/L 1ND R36648

Hexachlorocyclopentadiene 8/17/201610 µg/L 1ND R36648

Hexachloroethane 8/17/201610 µg/L 1ND R36648

Indeno(1,2,3-cd)pyrene 8/17/20160.20 µg/L 1ND R36648

Isophorone 8/17/201610 µg/L 1ND R36648

Naphthalene 8/17/201610 µg/L 1ND R36648

Nitrobenzene 8/17/201610 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: Wastewater Effluent 8-10-16

Collection Date: 8/10/2016 10:55:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1608660-001

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

N-Nitrosodi-n-propylamine 8/17/20164.0 µg/L 1ND R36648

N-Nitrosodiphenylamine 8/17/201610 µg/L 1ND R36648

Pentachlorophenol 8/17/201610 µg/L 1ND R36648

Phenanthrene 8/17/201610 µg/L 1ND R36648

Phenol 8/17/201610 µg/L 1ND R36648

Pyrene 8/17/201610 µg/L 1ND R36648

o-Toluidine 8/17/20164.0 µg/L 1ND R36648

Pyridine 8/17/201610 µg/L 1ND R36648

1,2,4,5-Tetrachlorobenzene 8/17/201610 µg/L 1ND R36648

    Surr: 2,4,6-Tribromophenol 8/17/201663-110 %Rec 190.0 R36648

    Surr: 2-Fluorobiphenyl 8/17/201658-112 %Rec 160.4 R36648

    Surr: 2-Fluorophenol 8/17/201647-109 %Rec 169.0 R36648

    Surr: Nitrobenzene-d5 8/17/201658-110 %Rec 172.0 R36648

    Surr: Phenol-d5 8/17/201652-105 %Rec 167.8 R36648

    Surr: Terphenyl-d14 8/17/201622-133 %Rec 128.7 R36648

Qualifiers:   

Page 7 of 32

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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 8/12/20160.50 µg/L 1ND R36648

Allyl chloride 8/12/20160.50 µg/L 1ND R36648

Chloroprene 8/12/20160.50 µg/L 1ND R36648

Cyclohexane 8/12/20160.50 µg/L 1ND R36648

Diethyl ether 8/12/20160.50 µg/L 1ND R36648

Diisopropyl ether 8/12/20160.50 µg/L 1ND R36648

Epichlorohydrin 8/12/20165.0 µg/L 1ND R36648

Ethyl acetate 8/12/20160.50 µg/L 1ND R36648

Ethyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Ethyl tert-butyl ether 8/12/20160.50 µg/L 1ND R36648

Freon-113 8/12/20160.50 µg/L 1ND R36648

Isobutanol 8/12/201610 µg/L 1ND R36648

Isopropyl acetate 8/12/20160.50 µg/L 1ND R36648

Methacrylonitrile 8/12/20162.5 µg/L 1ND R36648

Methyl acetate 8/12/20160.50 µg/L 1ND R36648

Methyl ethyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl isobutyl ketone 8/12/20162.5 µg/L 1ND R36648

Methyl methacrylate 8/12/20162.5 µg/L 1ND R36648

Methylcyclohexane 8/12/20161.0 µg/L 1ND R36648

n-Amyl acetate 8/12/20160.50 µg/L 1ND R36648

n-Hexane 8/12/20160.50 µg/L 1ND R36648

Nitrobenzene 8/12/20165.0 µg/L 1ND R36648

Pentachloroethane 8/12/20165.0 µg/L 1ND R36648

p-isopropyltoluene 8/12/20160.50 µg/L 1ND R36648

Propionitrile 8/12/20162.5 µg/L 1ND R36648

Tetrahydrofuran 8/12/20160.50 µg/L 1ND R36648

Benzene 8/12/20160.50 µg/L 1ND R36648

Toluene 8/12/20160.50 µg/L 1ND R36648

Ethylbenzene 8/12/20160.50 µg/L 1ND R36648

Methyl tert-butyl ether (MTBE) 8/12/201610 µg/L 1ND R36648

1,2,4-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,3,5-Trimethylbenzene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloroethane (EDC) 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromoethane (EDB) 8/12/20160.50 µg/L 1ND R36648

Naphthalene 8/12/20160.50 µg/L 1ND R36648

Acetone 8/12/20162.5 µg/L 1ND R36648

Bromobenzene 8/12/20160.50 µg/L 1ND R36648

Bromodichloromethane 8/12/20160.50 µg/L 1ND R36648

Bromoform 8/12/20160.50 µg/L 1ND R36648

Qualifiers:   

Page 8 of 32

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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Bromomethane 8/12/20160.50 µg/L 1ND R36648

2-Butanone 8/12/20162.5 µg/L 1ND R36648

Carbon disulfide 8/12/20160.50 µg/L 1ND R36648

Carbon Tetrachloride 8/12/20160.50 µg/L 1ND R36648

Chlorobenzene 8/12/20160.50 µg/L 1ND R36648

Chloroethane 8/12/20160.50 µg/L 1ND R36648

Chloroform 8/12/20160.50 µg/L 1ND R36648

Chloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

4-Chlorotoluene 8/12/20160.50 µg/L 1ND R36648

cis-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

cis-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

1,2-Dibromo-3-chloropropane 8/12/20160.50 µg/L 1ND R36648

Dibromochloromethane 8/12/20160.50 µg/L 1ND R36648

Dibromomethane 8/12/20160.50 µg/L 1ND R36648

1,2-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,3-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,4-Dichlorobenzene 8/12/20160.50 µg/L 1ND R36648

Dichlorodifluoromethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloroethene 8/12/20160.50 µg/L 1ND R36648

1,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,3-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

2,2-Dichloropropane 8/12/20160.50 µg/L 1ND R36648

1,1-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

Hexachlorobutadiene 8/12/20160.50 µg/L 1ND R36648

2-Hexanone 8/12/20160.50 µg/L 1ND R36648

Isopropylbenzene 8/12/20160.50 µg/L 1ND R36648

Methylene Chloride 8/12/20162.5 µg/L 1ND R36648

n-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

n-Propylbenzene 8/12/20160.50 µg/L 1ND R36648

sec-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

Styrene 8/12/20160.50 µg/L 1ND R36648

tert-Butylbenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2,2-Tetrachloroethane 8/12/20160.50 µg/L 1ND R36648

Tetrachloroethene (PCE) 8/12/20160.50 µg/L 1ND R36648

trans-1,2-DCE 8/12/20160.50 µg/L 1ND R36648

trans-1,3-Dichloropropene 8/12/20160.50 µg/L 1ND R36648

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
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: Waste Water Effluent
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1608660-002

Date Reported: 8/22/2016

Analytical Report
Lab Order 1608660

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/11/2016 9:05:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,2,3-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,2,4-Trichlorobenzene 8/12/20160.50 µg/L 1ND R36648

1,1,1-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

1,1,2-Trichloroethane 8/12/20160.50 µg/L 1ND R36648

Trichloroethene (TCE) 8/12/20160.50 µg/L 1ND R36648

Trichlorofluoromethane 8/12/20160.50 µg/L 1ND R36648

1,2,3-Trichloropropane 8/12/20160.50 µg/L 1ND R36648

Vinyl chloride 8/12/20160.50 µg/L 1ND R36648

mp-Xylenes 8/12/20161.0 µg/L 1ND R36648

o-Xylene 8/12/20160.50 µg/L 1ND R36648

tert-Amyl methyl ether 8/12/20160.50 µg/L 1ND R36648

tert-Butyl alcohol 8/12/20160.50 µg/L 1ND R36648

Acrolein 8/12/20162.5 µg/L 1ND R36648

Acrylonitrile 8/12/20162.5 µg/L 1ND R36648

Bromochloromethane 8/12/20160.50 µg/L 1ND R36648

2-Chloroethyl vinyl ether 8/12/20160.50 µg/L 1ND R36648

Iodomethane 8/12/20160.50 µg/L 1ND R36648

trans-1,4-Dichloro-2-butene 8/12/20160.50 µg/L 1ND R36648

Vinyl acetate 8/12/20160.50 µg/L 1ND R36648

1,4-Dioxane 8/12/201620 µg/L 1ND R36648

    Surr: 1,2-Dichlorobenzene-d4 8/12/201670-130 %Rec 1101 R36648

    Surr: 4-Bromofluorobenzene 8/12/201670-130 %Rec 196.4 R36648

    Surr: Toluene-d8 8/12/201670-130 %Rec 1101 R36648

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36408

SeqNo: 1128954

mblkSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Nitrogen, Nitrite (As N) 0.10ND

Bromide 0.10ND

Nitrogen, Nitrate (As N) 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sample ID LCS

Batch ID: R36408

Analysis Date: 8/11/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36408

SeqNo: 1128955

lcsSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 104 90 1100.10 00.52

Chloride 5.000 96.2 90 1100.50 04.8

Nitrogen, Nitrite (As N) 1.000 96.8 90 1100.10 00.97

Bromide 2.500 96.7 90 1100.10 02.4

Nitrogen, Nitrate (As N) 2.500 99.0 90 1100.10 02.5

Phosphorus, Orthophosphate (As P 5.000 97.2 90 1100.50 04.9

Sample ID MB

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36593

SeqNo: 1133301

mblkSampType: TestCode: EPA Method 300.0: Anions

Sulfate 0.50ND

Sample ID LCS

Batch ID: R36593

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36593

SeqNo: 1133302

lcsSampType: TestCode: EPA Method 300.0: Anions

Sulfate 10.00 97.0 90 1100.50 09.7

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND

Allyl chloride 0.50ND

Chloroprene 0.50ND

Cyclohexane 0.50ND

Diethyl ether 0.50ND

Diisopropyl ether 0.50ND

Epichlorohydrin 0.50ND

Ethyl acetate 0.50ND

Ethyl methacrylate 2.5ND

Ethyl tert-butyl ether 0.50ND

Freon-113 0.50ND

Isobutanol 10ND

Isopropyl acetate 0.50ND

Methacrylonitrile 2.5ND

Methyl acetate 0.50ND

Methyl ethyl ketone 2.5ND

Methyl isobutyl ketone 2.5ND

Methyl methacrylate 2.5ND

Methylcyclohexane 0.50ND

n-Amyl acetate 0.50ND

n-Hexane 0.50ND

Nitrobenzene 0.50ND

Pentachloroethane 0.50ND

p-isopropyltoluene 0.50ND

Propionitrile 2.5ND

Tetrahydrofuran 0.50ND

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

Methyl tert-butyl ether (MTBE) 0.50ND

1,2,4-Trimethylbenzene 0.50ND

1,3,5-Trimethylbenzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

1,2-Dibromoethane (EDB) 0.50ND

Naphthalene 0.50ND

Acetone 2.5ND

Bromobenzene 0.50ND

Bromodichloromethane 0.50ND

Bromoform 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Bromomethane 0.50ND

2-Butanone 2.5ND

Carbon disulfide 0.50ND

Carbon Tetrachloride 0.50ND

Chlorobenzene 0.50ND

Chloroethane 0.50ND

Chloroform 0.50ND

Chloromethane 0.50ND

2-Chlorotoluene 0.50ND

4-Chlorotoluene 0.50ND

cis-1,2-DCE 0.50ND

cis-1,3-Dichloropropene 0.50ND

1,2-Dibromo-3-chloropropane 0.50ND

Dibromochloromethane 0.50ND

Dibromomethane 0.50ND

1,2-Dichlorobenzene 0.50ND

1,3-Dichlorobenzene 0.50ND

1,4-Dichlorobenzene 0.50ND

Dichlorodifluoromethane 0.50ND

1,1-Dichloroethane 0.50ND

1,1-Dichloroethene 0.50ND

1,2-Dichloropropane 0.50ND

1,3-Dichloropropane 0.50ND

2,2-Dichloropropane 0.50ND

1,1-Dichloropropene 0.50ND

Hexachlorobutadiene 0.50ND

2-Hexanone 0.50ND

Isopropylbenzene 0.50ND

Methylene Chloride 2.5ND

n-Butylbenzene 0.50ND

n-Propylbenzene 0.50ND

sec-Butylbenzene 0.50ND

Styrene 0.50ND

tert-Butylbenzene 0.50ND

1,1,1,2-Tetrachloroethane 0.50ND

1,1,2,2-Tetrachloroethane 0.50ND

Tetrachloroethene (PCE) 0.50ND

trans-1,2-DCE 0.50ND

trans-1,3-Dichloropropene 0.50ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135033

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

1,2,3-Trichlorobenzene 0.50ND

1,2,4-Trichlorobenzene 0.50ND

1,1,1-Trichloroethane 0.50ND

1,1,2-Trichloroethane 0.50ND

Trichloroethene (TCE) 0.50ND

Trichlorofluoromethane 0.50ND

1,2,3-Trichloropropane 0.50ND

Vinyl chloride 0.50ND

mp-Xylenes 1.0ND

o-Xylene 0.50ND

tert-Amyl methyl ether 0.50ND

tert-Butyl alcohol 0.50ND

Acrolein 2.5ND

Acrylonitrile 2.5ND

Bromochloromethane 0.50ND

2-Chloroethyl vinyl ether 0.50ND

Iodomethane 0.50ND

trans-1,4-Dichloro-2-butene 0.50ND

Vinyl acetate 0.50ND

1,4-Dioxane 0.50ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/12/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135034

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 90.7 80 1200 09.1

Toluene 10.00 94.5 80 1200 09.4

Ethylbenzene 10.00 96.4 80 1200 09.6

Chlorobenzene 10.00 91.2 80 1200 09.1

1,1-Dichloroethene 10.00 91.1 80 1200 09.1

Tetrachloroethene (PCE) 10.00 87.1 80 1200 08.7

Trichloroethene (TCE) 10.00 89.0 80 1200 08.9

o-Xylene 10.00 100 80 1200 010

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitroso-di-n-butylamine 1.0ND

Acetophenone 10ND

1-Methylnaphthalene 10ND

2,3,4,6-Tetrachlorophenol 10ND

2,4,5-Trichlorophenol 10ND

2,4,6-Trichlorophenol 10ND

2,4-Dichlorophenol 10ND

2,4-Dimethylphenol 10ND

2,4-Dinitrophenol 10ND

2,4-Dinitrotoluene 10ND

2,6-Dinitrotoluene 10ND

2-Chloronaphthalene 10ND

2-Chlorophenol 10ND

2-Methylnaphthalene 10ND

2-Methylphenol 10ND

2-Nitroaniline 10ND

2-Nitrophenol 10ND

3,3´-Dichlorobenzidine 10ND

3-Nitroaniline 10ND

4,6-Dinitro-2-methylphenol 10ND

4-Bromophenyl phenyl ether 10ND

4-Chloro-3-methylphenol 5.0ND

4-Chloroaniline 10ND

4-Chlorophenyl phenyl ether 10ND

4-Nitroaniline 10ND

4-Nitrophenol 10ND

Acenaphthene 10ND

Acenaphthylene 10ND

Anthracene 10ND

Benzo(g,h,i)perylene 1.0ND

Benz(a)anthracene 1.0ND

Benzo(a)pyrene 1.0ND

Benzo(b)fluoranthene 1.0ND

Benzo(k)fluoranthene 1.0ND

Bis(2-chloroethoxy)methane 10ND

Bis(2-chloroethyl)ether 10ND

Bis(2-chloroisopropyl)ether 10ND

Bis(2-ethylhexyl)phthalate 5.0ND

Butyl benzyl phthalate 10ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135037

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Carbazole 10ND

Chrysene 0.10ND

Dibenz(a,h)anthracene 1.0ND

Dibenzofuran 10ND

Diethyl phthalate 10ND

Dimethyl phthalate 10ND

Di-n-butyl phthalate 10ND

Di-n-octyl phthalate 10ND

Fluoranthene 10ND

Fluorene 10ND

Hexachlorobenzene 1.0ND

Hexachlorobutadiene 10ND

Hexachlorocyclopentadiene 10ND

Hexachloroethane 10ND

Indeno(1,2,3-cd)pyrene 1.0ND

Isophorone 10ND

Naphthalene 10ND

Nitrobenzene 10ND

N-Nitrosodi-n-propylamine 10ND

N-Nitrosodiphenylamine 2.0ND

Pentachlorophenol 10ND

Phenanthrene 10ND

Phenol 5.0ND

Pyrene 10ND

o-Toluidine 1.0ND

Pyridine 1.0ND

1,2,4,5-Tetrachlorobenzene 10ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 91.8 49 1340 04.6

2-Chlorophenol 5.000 93.0 50 1310 04.6

4-Chloro-3-methylphenol 5.000 102 42 1390 05.1

4-Nitrophenol 5.000 94.2 19 1370 04.7

Acenaphthene 5.000 89.8 36 1220 04.5

Bis(2-ethylhexyl)phthalate 5.000 102 43 1420 05.1

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135038

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

N-Nitrosodi-n-propylamine 5.000 84.0 46 1400 04.2

Pentachlorophenol 5.000 45.0 22 1380 02.2

Phenol 5.000 93.4 45 1340 04.7

Pyrene 5.000 100 45 1380 05.0

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36465

SeqNo: 1129407

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-26894

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36465

SeqNo: 1129408

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 105 80 1200.00020 00.0053

Sample ID 1608660-001BMS

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129410

MSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 113 75 1250.00020 00.0057

Sample ID 1608660-001BMSD

Batch ID: 26894

Analysis Date: 8/12/2016Prep Date: 8/10/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36465

SeqNo: 1129411

MSDSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 114 75 125 200.00020 0 0.4730.0057

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36563

SeqNo: 1132320

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-27020

Batch ID: 27020

Analysis Date: 8/17/2016Prep Date: 8/16/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36563

SeqNo: 1132321

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 98.1 80 1200.020 0ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36611

SeqNo: 1134113

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.020ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Calcium 1.0ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Iron 0.050ND

Lead 0.0050ND

Magnesium 1.0ND

Manganese 0.0020ND

Nickel 0.010ND

Potassium 1.0ND

Selenium 0.050ND

Silver 0.0050ND

Sodium 1.0ND

Strontium 0.010ND

Thallium 0.050ND

Zinc 0.020ND

Silica 1.1ND

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 103 80 1200.020 00.52

Arsenic 0.5000 97.6 80 1200.020 00.49

Barium 0.5000 95.1 80 1200.020 00.48

Beryllium 0.5000 101 80 1200.0030 00.51

Cadmium 0.5000 94.9 80 1200.0020 00.47

Calcium 50.00 99.0 80 1201.0 050

Chromium 0.5000 94.7 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 94.2 80 1200.0060 00.47

Iron 0.5000 93.1 80 1200.050 00.47

Lead 0.5000 92.8 80 1200.0050 00.46

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36611

SeqNo: 1134115

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Magnesium 50.00 99.0 80 1201.0 050

Manganese 0.5000 93.4 80 1200.0020 00.47

Nickel 0.5000 90.3 80 1200.010 00.45

Potassium 50.00 96.0 80 1201.0 048

Selenium 0.5000 99.0 80 1200.050 00.50

Silver 0.1000 96.8 80 1200.0050 00.097

Sodium 50.00 97.0 80 1201.0 049

Strontium 0.1000 110 80 1200.010 00.11

Thallium 0.5000 97.0 80 1200.050 00.49

Zinc 0.5000 91.0 80 1200.020 00.46

Silica 5.350 101 80 1201.1 05.4

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134120

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 106 75 1250.020 0.25610.79

Arsenic 0.5000 98.4 75 1250.020 0.031150.52

Barium 0.5000 93.1 75 1250.020 0.015390.48

Beryllium 0.5000 97.2 75 1250.0030 0.00026000.49

Cadmium 0.5000 93.5 75 1250.0020 00.47

Chromium 0.5000 91.1 75 1250.0060 00.46

Cobalt 0.5000 89.5 75 1250.0060 0.0027800.45

Copper 0.5000 101 75 1250.0060 00.51

Lead 0.5000 89.7 75 1250.0050 00.45

Magnesium 50.00 97.7 75 1251.0 41.3490

Manganese 0.5000 91.0 75 1250.0020 0.15240.61

Nickel 0.5000 88.2 75 1250.010 0.010160.45

Selenium 0.5000 97.3 75 1250.050 0.030280.52

Silver 0.1000 97.3 75 1250.0050 00.097

Thallium 0.5000 95.8 75 1250.050 00.48

Zinc 0.5000 88.1 75 1250.020 0.024560.47

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 108 75 125 200.020 0.2561 1.200.80

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134122

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Arsenic 0.5000 102 75 125 200.020 0.03115 3.440.54

Barium 0.5000 93.8 75 125 200.020 0.01539 0.7250.48

Beryllium 0.5000 98.0 75 125 200.0030 0.0002600 0.8950.49

Cadmium 0.5000 95.7 75 125 200.0020 0 2.340.48

Chromium 0.5000 93.8 75 125 200.0060 0 2.880.47

Cobalt 0.5000 92.2 75 125 200.0060 0.002780 2.970.46

Copper 0.5000 102 75 125 200.0060 0 1.080.51

Lead 0.5000 92.1 75 125 200.0050 0 2.730.46

Magnesium 50.00 98.8 75 125 201.0 41.34 0.58791

Manganese 0.5000 91.8 75 125 200.0020 0.1524 0.6560.61

Nickel 0.5000 90.5 75 125 200.010 0.01016 2.440.46

Selenium 0.5000 97.8 75 125 200.050 0.03028 0.5140.52

Silver 0.1000 97.0 75 125 200.0050 0 0.2160.097

Thallium 0.5000 95.2 75 125 200.050 0 0.5720.48

Zinc 0.5000 90.6 75 125 200.020 0.02456 2.560.48

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134131

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.9 75 1255.0 60.03110

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/18/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36611

SeqNo: 1134132

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Potassium 50.00 97.4 75 125 205.0 60.03 0.257110

Sample ID MB-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36628

SeqNo: 1134578

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.050ND

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26942

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36628

SeqNo: 1134579

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.9 80 1200.050 00.49

Sample ID 1608660-001BMS

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134583

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 97.2 75 1250.050 00.49

Sample ID 1608660-001BMSD

Batch ID: 26942

Analysis Date: 8/19/2016Prep Date: 8/11/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36628

SeqNo: 1134584

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 98.5 75 125 200.050 0 1.330.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36503

SeqNo: 1130431

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.020ND

Antimony 0.050ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Lead 0.0050ND

Manganese 0.0020ND

Nickel 0.010ND

Selenium 0.050ND

Silver 0.0050ND

Thallium 0.050ND

Vanadium 0.050ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36503

SeqNo: 1130432

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 103 80 1200.020 00.51

Antimony 0.5000 98.3 80 1200.050 00.49

Arsenic 0.5000 95.2 80 1200.020 00.48

Barium 0.5000 93.0 80 1200.020 00.46

Beryllium 0.5000 97.7 80 1200.0030 00.49

Cadmium 0.5000 94.7 80 1200.0020 00.47

Chromium 0.5000 93.1 80 1200.0060 00.47

Cobalt 0.5000 91.2 80 1200.0060 00.46

Copper 0.5000 95.2 80 1200.0060 00.48

Lead 0.5000 92.1 80 1200.0050 00.46

Manganese 0.5000 92.3 80 1200.0020 00.46

Nickel 0.5000 92.0 80 1200.010 00.46

Selenium 0.5000 97.2 80 1200.050 00.49

Silver 0.1000 95.6 80 1200.0050 00.096

Thallium 0.5000 93.1 80 1200.050 00.47

Vanadium 0.5000 98.0 80 1200.050 00.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130536

MSSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 116 75 1250.020 0.20030.78

Antimony 0.5000 101 75 1250.050 00.50

Arsenic 0.5000 101 75 1250.020 0.028180.53

Barium 0.5000 92.4 75 1250.020 0.014250.48

Beryllium 0.5000 97.1 75 1250.0030 0.00044000.49

Cadmium 0.5000 95.8 75 1250.0020 00.48

Chromium 0.5000 92.3 75 1250.0060 00.46

Cobalt 0.5000 91.1 75 1250.0060 0.0014600.46

Copper 0.5000 102 75 1250.0060 00.51

Lead 0.5000 90.5 75 1250.0050 0.0035900.46

Manganese 0.5000 95.0 75 1250.0020 0.13220.61

Nickel 0.5000 92.8 75 1250.010 0.0096200.47

Selenium 0.5000 105 75 1250.050 0.037750.56

Silver 0.1000 97.9 75 1250.0050 00.098

Vanadium 0.5000 98.8 75 1250.050 0.0067500.50

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130537

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Aluminum 0.5000 118 75 125 200.020 0.2003 1.170.79

Antimony 0.5000 94.6 75 125 200.050 0 6.350.47

Arsenic 0.5000 99.4 75 125 200.020 0.02818 1.250.53

Barium 0.5000 93.4 75 125 200.020 0.01425 1.050.48

Beryllium 0.5000 97.9 75 125 200.0030 0.0004400 0.8280.49

Cadmium 0.5000 95.9 75 125 200.0020 0 0.1690.48

Chromium 0.5000 92.2 75 125 200.0060 0 0.1190.46

Cobalt 0.5000 91.6 75 125 200.0060 0.001460 0.5830.46

Copper 0.5000 104 75 125 200.0060 0 1.520.52

Lead 0.5000 90.6 75 125 200.0050 0.003590 0.04380.46

Manganese 0.5000 97.0 75 125 200.0020 0.1322 1.700.62

Nickel 0.5000 92.8 75 125 200.010 0.009620 0.01900.47

Selenium 0.5000 97.9 75 125 200.050 0.03775 6.150.53

Silver 0.1000 99.8 75 125 200.0050 0 2.010.10

Vanadium 0.5000 99.9 75 125 200.050 0.006750 1.050.51

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130575

MSSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 107 75 1250.25 00.54

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/15/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36503

SeqNo: 1130576

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Thallium 0.5000 100 75 125 200.25 0 11.20.50

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36584

SeqNo: 1132791

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 1.0ND

Iron 0.050ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36584

SeqNo: 1132792

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Calcium 50.00 101 80 1201.0 050

Iron 0.5000 99.4 80 1200.050 00.50

Magnesium 50.00 99.7 80 1201.0 050

Potassium 50.00 97.0 80 1201.0 048

Sodium 50.00 98.4 80 1201.0 049

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132798

MSSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 110 75 1251.0 35.0890

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132799

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Magnesium 50.00 104 75 125 201.0 35.08 3.0787

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132804

MSSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 104 75 1255.0 59.21110

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/17/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36584

SeqNo: 1132805

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Potassium 50.00 93.6 75 125 205.0 59.21 4.76110

Sample ID MB-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36591

SeqNo: 1133361

MBLKSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.020ND

Sample ID LCS-26961

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36591

SeqNo: 1133362

LCSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 93.6 80 1200.020 00.47

Sample ID 1608660-001CMS

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133467

MSSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 95.6 75 1250.020 0.022620.50

Qualifiers:   

Page 27 of 32

* 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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1608660-001CMSD

Batch ID: 26961

Analysis Date: 8/18/2016Prep Date: 8/12/2016

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

Units: mg/L

PQL

Client ID: Wastewater Effluent RunNo: 36591

SeqNo: 1133468

MSDSampType: TestCode: EPA 6010B: TCLP Metals

Zinc 0.5000 92.8 75 125 200.020 0.02262 2.780.49

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135042

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/16/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135043

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 116 80 12000.578

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36648

SeqNo: 1135045

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R36648

Batch ID: R36648

Analysis Date: 8/17/2016Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36648

SeqNo: 1135046

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 100 70 13000.20

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 36527

SeqNo: 1131152

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R36527

Analysis Date: 8/15/2016Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 36527

SeqNo: 1131153

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 99.2 90 11020.00 079.40

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
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: Waste Water Effluent
Client: Navajo Refining Company

22-Aug-16

QC SUMMARY REPORT 1608660WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: PBW RunNo: 36519

SeqNo: 1130783

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-26968

Batch ID: 26968

Analysis Date: 8/16/2016Prep Date: 8/13/2016

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 36519

SeqNo: 1130784

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 99.4 80 12020.0 0994

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
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 







Well:
Date: 2/3/2013 ######

Analyte CGWSL CGWSL Source Result Result

Dissolved Metals (mg/L)
Aluminum, Dissolved 5.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.0265
Arsenic, Dissolved 1.00E-02 EPA MCL 0.00561 0.00437
Barium, Dissolved 1.00E+00 NMED GW Human Health (20.6.2.3103.A) 0.0204 0.0129
Boron, Dissolved 7.50E-01 NMED GW Irrigation (20.6.2.3103.C) 0.139 0.101
Cadmium, Dissolved 5.00E-03 EPA MCL
Calcium, Dissolved -- 600 576
Chromium, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A)
Cobalt, Dissolved 5.00E-02 NMED GW Irrigation (20.6.2.3103.C) 0.00738 0.00451
Copper, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C)
Iron, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C)
Lead, Dissolved 1.50E-02 EPA MCL
Manganese, Dissolved 2.00E-01 NMED GW Domestic (20.6.2.3103.B) 1.51 0.844
Mercury, Dissolved 2.00E-03 NMED GW Human Health (20.6.2.3103.A)
Molybdenum, Dissolved 1.00E+00 NMED GW Irrigation (20.6.2.3103.C) 0.0103 0.00978
Nickel, Dissolved 2.00E-01 NMED GW Irrigation (20.6.2.3103.C) 0.00651 0.0041
Potassium, Dissolved -- 2.86 2.76
Selenium, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A) 0.00222 0.00636
Silver, Dissolved 5.00E-02 NMED GW Human Health (20.6.2.3103.A)
Sodium, Dissolved -- 146 123
Uranium 3.00E-02 NMED GW Human Health (20.6.2.3103.A) 0.0156 0.0108
Zinc, Dissolved 1.00E+01 NMED GW Domestic (20.6.2.3103.B) 0.00343
Anions (mg/L)
Chloride 2.50E+02 NMED GW Domestic (20.6.2.3103.B) 158 150
Fluoride (F-, Anion) 1.60E+00 NMED GW Human Health (20.6.2.3103.A) 1.76 1.91
Nitrate/Nitrite --
Nitrate-N 1.00E+00 NMED GW Human Health (20.6.2.3103.A) 1.43
Nitrite --
Sulfate 6.00E+02 NMED GW Domestic (20.6.2.3103.B) 2200 1800
Cyanide 2.00E-01 EPA MCL 0.00432

Radium (pCi/L)
Radium-226 -- 0.43
Radium-228 -- 0.74
Radium-226 & Radium-228 5.00E+00 USEPA MCL 1.17
Total Dissolved Solids (mg/L)
Total Dissolved Solids 1.00E+03 NMED GW Domestic (20.6.2.3103.B) 3760 3990
TPH (mg/L)
Gasoline Range Organics --
TPH Diesel Range 2.00E-01 NMED TPH
Oil 2.00E-01 NMED TPH
VOCs (mg/L)
1,1,1-Trichloroethane 6.00E-02 NMED GW Human Health (20.6.2.3103.A)
1,1,2,2-Tetrachloroethane 1.00E-02 NMED GW Human Health (20.6.2.3103.A)
1,1,2-Trichloroethane 5.00E-03 EPA MCL
1,1-Dichloroethane 2.50E-02 NMED GW Human Health (20.6.2.3103.A)
1,1-Dichloroethene 7.00E-03 USEPA MCL

MW



1,2-Dibromoethane 5.00E-05 EPA MCL
1,2-Dichloroethane 5.00E-03 EPA MCL
Benzene 5.00E-03 EPA MCL
Carbon Tetrachloride 5.00E-03 EPA MCL
Chloroform 8.00E-02 NMED GW Human Health (20.6.2.3103.A)
Dichloromethane 5.00E-03 EPA MCL
Ethylbenzene 7.00E-01 EPA MCL
Tetrachloroethene 5.00E-03 EPA MCL
Toluene 7.50E-01 NMED GW Human Health (20.6.2.3103.A)
Total Xylenes 6.20E-01 NMED GW Human Health (20.6.2.3103.A)
Trichloroethene 5.00E-03 EPA MCL
Vinyl Chloride 1.00E-03 NMED GW Human Health (20.6.2.3103.A)
SVOCs (mg/L)
1-Methylnaphthalene --
2-Methylnaphthalene --
Naphthalene 3.00E-02 NMED GW Human Health (20.6.2.3103.A)
Benzo(a)Pyrene 2.00E-04 EPA MCL

pH 6 to 9 NMED GW Domestic (20.6.2.3103.B)



9/5/2013 11/21/2013 2/3/2013 5/15/2013 5/15/2013 9/4/2013 ###### 2/3/2013 5/16/2013

Result Result Result Result Result Result Result Result Result

0.00848 0.00813 0.00888 0.00865 0.00816 0.00648 0.00714 0.349
0.00502 0.00539 0.00499 0.00427 0.00478 0.00467 0.00616 0.00274 0.00502
0.017 0.0112 0.0309 0.011 0.0107 0.0106 0.011 0.0161 0.0111
0.132 0.816 0.865 0.635 0.605 0.782 0.858 0.22 0.238

672 558 518 495 511 622 606 624 578
0.00119 0.00119

0.00718 0.0029
0.00197 0.00704 0.00151 0.00176

0.167 0.201

1.42 0.035 0.255 0.023 0.0267 0.0362 0.0249 0.0437 0.0342
0.000131 0.000046

0.0116 0.00815 0.00877 0.00723 0.0075 0.00663 0.00738 0.00348 0.00308
0.00558 0.00369 0.00483 0.00225 0.00208 0.00206 0.0012 0.00204

2.94 0.678 1.78 0.766 0.78 0.782 0.709 1.06 1.38
0.00245 0.00451 0.0081 0.00734 0.00654 0.00568 0.00506 0.00203 0.00733

138 250 199 201 206 247 261 206 194
0.0138 0.0856 0.0843 0.0731 0.0825 0.0936 0.0874 0.0331 0.0343

0.0806 0.00973 0.00821 0.0257

199 422 422 364 373 530 428 389 330
1.82 1.37 1.1 1.15 1.18 0.845 1.36 1.31 1.19

0.821 1.37
0.141

1950 3060 2790 2420 2490 2900 3090 2250 2080

0 0

3870 5390 4960 4990 5510 6130 5370 3650 4480

W-114 MW-115



7.07 6.73 7.07 6.73



9/4/2013 9/4/2013 ###### ###### 2/3/2013 ###### 9/4/2013 ###### 2/5/2013 5/15/2013

Result Result Result Result Result Result Result Result Result Result

0.0118 0.0126 0.0073 0.00814 0.0289 0.0184 0.0169 0.0298 0.00796
0.00467 0.00535 0.00526 0.00525 0.00498 0.00367 0.00559 0.00347 0.011 0.0146
0.00946 0.00928 0.011 0.00989 0.0235 0.0113 0.0108 0.0108 0.0145 0.00919
0.281 0.304 0.307 0.312 0.207 0.175 0.202 0.204 0.226 0.23

631 588 616 606 568 524 550 556 563 530

0.00256
0.0141 0.00345 0.00156 0.00156

0.132 0.11
0.00125

0.00366 0.00478 0.00576 0.0092 0.108 0.00978 0.00502 0.00982 0.0232
0.00006 0.000061 0.000042
0.003 0.00304 0.00336 0.0035 0.0112 0.00664 0.014 0.0114 0.0195 0.0179

0.00112 0.00115 0.00144 0.00245 0.00413 0.00189 0.00305 0.00173 0.00184
1.22 1.21 1.37 1.3 6.92 4.37 8.92 7.54 7.95 7.2

0.00558 0.00493 0.00582 0.00611 0.00427 0.00585 0.00316 0.0038 0.00861 0.0127

230 235 235 235 176 160 118 115 218 229
0.0388 0.04 0.0387 0.0391 0.0263 0.0247 0.0224 0.0182 0.037 0.033

0.0218 0.0311 0.0123 0.00266 0.0343

339 344 331 331 154 137 71 92.4 296 287
1.11 1.17 1.51 1.61 2.73 2.29 2.8 3.95 5.16 5.39

0.487 0.457 2.09
2.39

2140 2180 2470 2470 2310 2010 2020 2190 2450 2250

0.54 0.38
0.89 0.87
1.43 1.25

4470 4440 4210 4570 3910 4260 3970 4150 4610 5090

0.0436

MW-116 MW-117 MW-



0.0042

0.0024

0.0033
0.0047

7.19 7.2 6.86 6.81 7.1 6.75



9/4/2013 ###### 2/5/2013 ###### 9/4/2013 ###### 2/3/2013 5/16/2013 9/5/2013 ######

Result Result Result Result Result Result Result Result Result Result

0.00992 0.0103 0.0296 0.0113 0.0149 0.00668 0.00529 0.00809 0.0567
0.0156 0.0125 0.00294 0.00537 0.00595 0.00438 0.00494 0.0025 0.00244 0.00125
0.0099 0.00964 0.00981 0.00625 0.00864 0.00973 0.0628 0.0464 0.0553 0.0533
0.307 0.288 0.0987 0.13 0.183 0.219 0.143 0.104 0.0934 0.109

543 532 494 491 635 551 625 397 410 459
0.00105 0.00116 0.00114

0.000871
0.00338 0.00309 0.00137 0.00311 0.00177 0.00218
0.179 0.185 0.113

0.00107
0.00526 0.0424 0.00459 0.0111

0.0162 0.0141 0.0083 0.00745 0.00846 0.00861 0.0125 0.00622 0.00604 0.00815
0.00131 0.00214 0.00174 0.00163 0.0014 0.00222 0.00264 0.00329 0.00127

7.69 6.92 0.87 0.794 0.993 1.1 4.41 2.91 2.72 3.04
0.0129 0.00327 0.00246 0.00506 0.0066 0.00144 0.013 0.0075 0.00669 0.00481

215 163 127 120 133 98.8 65.4 40.4 45.7 83.9
0.0395 0.0311 0.0244 0.0222 0.0275 0.0213 0.00601

0.0407 0.0241 0.0132 0.00516 0.00672 0.00909

132 90.1 116 118 244 185 67.5 38.2 61.1 134
4.48 6.78 2.36 2.43 2.28 3.17 3.32 2.15 2.26 2.67

1.91 2.11 1.06
2.35 3.22

2310 2470 2090 1970 1940 2210 1690 1080 1030 1240
0.00487

0

4550 4640 3670 4030 4030 4130 3150 2410 2290 2770

0.0371

0.17

RO Discharge-118 MW-119



0.0036

0.0021

0.0027
0.0037

7.1 6.5 7.3 6.87 7.82 7.54



Sampled Detected xceedances

Dissolved Metals (mg/L)
31 27 0 Aluminum, Dissolved
31 31 4 Arsenic, Dissolved
31 31 0 Barium, Dissolved
31 31 4 Boron, Dissolved
31 0 0 Cadmium, Dissolved
31 31 0 Calcium, Dissolved
31 5 0 Chromium, Dissolved
31 6 0 Cobalt, Dissolved
31 14 0 Copper, Dissolved
31 7 0 Iron, Dissolved
31 2 0 Lead, Dissolved
31 24 4 Manganese, Dissolved
31 5 0 Mercury, Dissolved
31 31 0 Molybdenum, Dissolved
31 28 0 Nickel, Dissolved
31 31 0 Potassium, Dissolved
31 31 0 Selenium, Dissolved
31 0 0 Silver, Dissolved
31 31 0 Sodium, Dissolved
31 28 16 Uranium
31 16 0 Zinc, Dissolved

Anions (mg/L)
31 31 14 Chloride
31 31 20 Fluoride (F-, Anion)
31 6 0 Nitrate/Nitrite
31 6 5 Nitrate-N
31 1 0 Nitrite
31 31 31 Sulfate
31 2 0 Cyanide

Radium 
(pCi/L)

31 3 0 Radium-226
31 3 0 Radium-228
31 6 0 Radium-226 & Radium-228

Total Dissolved Solids (mg/L)
31 31 31 Total Dissolved Solids

TPH (mg/L)
31 2 0 Gasoline Range Organics
31 0 0 TPH Diesel Range
31 1 0 Oil

VOCs (mg/L)
31 0 0 1,1,1-Trichloroethane
31 0 0 1,1,2,2-Tetrachloroethane
31 0 0 1,1,2-Trichloroethane
31 0 0 1,1-Dichloroethane
31 0 0 1,1-Dichloroethene



31 0 0 1,2-Dibromoethane
31 0 0 1,2-Dichloroethane
31 2 0 Benzene
31 0 0 Carbon Tetrachloride
31 0 0 Chloroform
31 0 0 Dichloromethane
31 2 0 Ethylbenzene
31 0 0 Tetrachloroethene
31 2 0 Toluene
31 2 0 Total Xylenes
31 0 0 Trichloroethene
31 0 0 Vinyl Chloride

SVOCs (mg/L)
31 0 0 1-Methylnaphthalene
31 0 0 2-Methylnaphthalene
31 0 0 Naphthalene
31 0 0 Benzo(a)Pyrene

31 16 0 pH
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Chavez, Carl J, EMNRD

From: Orosco, Richard <Richard.Orosco@HollyFrontier.com>
Sent: Friday, August 12, 2016 9:17 AM
To: Chavez, Carl J, EMNRD; Tsinnajinnie, Leona, NMENV
Cc: Denton, Scott; Dade, Lewis (Randy); Combs, Robert; Bratcher, Mike, EMNRD
Subject: 2016-08-12 Initial C-141 Effluent spill 2016-08-09
Attachments: 2016-08-09 Spill Effluent Pipeline.pdf

Carl and Leona, 
Please see the attached Initial C‐141 form for the effluent spill that occurred on 8/10.  Please call or email if you have 
any questions or would like to discuss. 
Thanks, 
 
Richard L. Orosco 
Environmental Tech III 
HollyFrontier 
Navajo Refining LLC 
(575) 746‐5398 Office 
(575) 703‐2409 Cell 
 
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 



















 

   

Amec Foster Wheeler Environment & Infrastructure, Inc. 
585 North Dairy Ashford 
Houston, Texas 77079 
Tel: 713-929-5000 
amecfw.com 

 

July 27, 2016 
 
 
 
Mr. Robert Combs 
HollyFrontier Navajo LLC 
510 East Main Street 
Artesia, New Mexico 88210 

Investigation of the June 2015 Wastewater Pipeline Break near the 
Former Evaporation Ponds Area 
HollyFrontier Navajo Refinery, Artesia, New Mexico 
Discharge Permit GW-028 
 
Dear Robert: 

This release response report describes investigation of the soil and shallow groundwater near a 
wastewater pipeline break that occurred near the former evaporation ponds located east of the 
HollyFrontier Navajo LLC (Navajo) Refinery in Artesia, New Mexico.  This investigation was 
performed according to the revised work plan1 submitted to the New Mexico Energy, Minerals 
and Natural Resources Department Oil Conservation Division (OCD) in October 2015. 

Release History  

The release occurred due to a break in the pipeline that conveys treated wastewater from the 
Refinery to injection wells located approximately 12 miles east of the Refinery.  The break 
occurred approximately three miles east of the Refinery, and south of the Evaporation Ponds 
(Figure 1).   

The wastewater that is conveyed through the pipeline is sampled quarterly and analyzed for 
waste characterization purposes.  A copy of the first quarter 2015 wastewater analytical report 
was provided in Attachment 1 to the work plan.  The sample was analyzed for total metals, 
anions, cations, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
corrosivity, reactivity, ignitability, specific conductance, specific gravity, total dissolved solids 
(TDS), and pH.  In addition, the sample was analyzed for eight metals using the toxicity 
characteristic leaching procedure (TCLP).  The analytical suite includes the majority of the 
constituents of concern (COCs) listed in the New Mexico Water Quality Control Commission 
(WQCC) standards found at New Mexico Administrative Code 20.6.2.3013 and additional 
analyses required for waste characterization purposes. 

  

                                                 
1 Arcadis. Final Work Plan for the Soil and Groundwater Investigation at the Wastewater Pipeline Break 
near the Evaporation Ponds Area, Navajo Refining Company Artesia Refinery. October 14, 2015. 
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The analytical results indicate that the wastewater is not corrosive, not reactive, not ignitable, not 
toxic (no TCLP metals detected), and contains no VOCs above the WQCC standards.  The 
following compounds were reported above the WQCC standards: 

► Phenol was reported at 0.0081 mg/L, above the WQCC standard of 0.005mg/L 

► Iron was reported at 3.7 mg/L, above the WQCC standard of 1.0 mg/L 

► Manganese was reported at 0.25 mg/L, above the WQCC standard of 0.2 mg/L 

► Chloride was reported at 300 mg/L, above the WQCC standard of 250 mg/L 

► Fluoride was reported at 11 mg/L, above the WQCC standard of 1.6 mg/L 

► Sulfate was reported at 2,100 mg/L, above the WQCC standard of 600 mg/L 

► TDS was reported at 3,710 mg/L, above the WQCC standard of 1,000 mg/L 

Based on the analytical results of the wastewater, OCD requested that soil and shallow 
groundwater samples be collected from the vicinity of the pipeline break to evaluate whether 
impacts had occurred as a result of the break.  An initial work plan was submitted in June 2015 
and a final work plan, incorporating requested revisions from OCD, was submitted in October 
2015.   

 

Scope of Work Performed 

Sample Locations 

Two soil borings were advanced at the locations specified in the work plan and were converted 
to temporary monitoring wells.  Figure 2 shows the locations of the two borings/temporary wells.  
Location TMW-WWL2 was located northwest of the pipeline break, in the upgradient direction, 
while TMW-WWL1 was located as close as possible to the pipeline break location, within the 
spill area in the downgradient direction.  The borings/temporary wells were located a minimum of 
25 feet from the pipeline due to subsurface clearance policies.   

Prior to initiating the investigation, well drilling permits were obtained from the Office of the State 
Engineer (OSE) and a plugging plan for the temporary wells was filed with the OSE.  A copy of 
the permits and plugging plan is provided in Attachment A to this letter.  

Soil Samples 

Soil samples were collected continuously by advancing a sample collection tool lined with 
acetate sleeves using a convertible GeoprobeTM 9520 rig, followed by the use of a hollow-stem 
auger to enlarge the boring.  The soil samples were screened using a photo-ionization detector 
(PID) and were visually inspected.  Field observations were recorded on boring logs, which are 
provided in Attachment B to this letter.   
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Soil samples were collected at depths of 1, 5, and 12 feet below ground surface (ft bgs) in both 
borings.  The soil samples were placed in containers provided by the analytical laboratory, 
labelled, and placed into a sample cooler.  The samples were shipped by overnight courier to 
the laboratory under proper chain of custody to be analyzed for the following: 

► Total Petroleum Hydrocarbons (TPH): 

 Gasoline Range Organics (GRO) 
 Diesel Range Organics (DRO) 
 Oil Range Organics (ORO) 

► Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) 

► Chloride 

► Fluoride 

► Sulfate 

► Iron 

► Manganese 

► Phenol 

One field duplicate sample was collected and one equipment blank was collected during the soil 
sampling effort.  A copy of the laboratory report is provided, in electronic format, in Attachment C 
to this letter.  Analytical results are discussed below. 

Groundwater Samples 

Shallow groundwater was encountered at a depth of 12 ft bgs in each boring.  Each boring was 
advanced to a depth of approximately 16 ft bgs and a temporary well screen was installed from 
15 ft bgs to 5 ft bgs.  The well screen was schedule 40 polyvinyl chloride (PVC) with 0.010 inch 
slots.  A solid PVC riser was installed from 5 ft bgs to slightly above the ground surface.  Silica 
sand, grade 20/40, was installed in the annular space around the well screen, extending 2 feet 
above the well screen.  A 2-foot thick bentonite seal was placed above the sand pack.   

The temporary wells were developed by pumping, with the intention of purging the wells until the 
water quality parameters stabilized.  During the initial development efforts on May 10, 2016, both 
wells pumped dry.  The wells were developed by allowing the groundwater to recover overnight, 
then purging them dry two more times each on May 11, 2016.  The wells were then allowed to 
settle overnight prior to sample collection on May 12, 2016.  Table 1 provides a summary of the 
well development process. 

Groundwater samples were collected from each well and placed into containers provided by the 
laboratory.  A duplicate sample was collected from TMW-WWL2, located on the eastern 
(downgradient) side of the pipeline break.  The normal and duplicate samples were analyzed for 
the same parameters as the soil samples.  A copy of the laboratory report is provided, in 
electronic format, in Attachment C to this letter.  Analytical results are discussed below. 
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Data Evaluation 

Soil Screening Values  

Table 2 provides a summary of the soil analytical results, along with screening levels used in the 
soil data evaluation.  The three sources of screening levels included: 

► OCD Spill Guidance document2  

► New Mexico Environment Department (NMED) Soil Screening Levels (SSLs) for the soil 
leaching to groundwater pathway with a diffusion attenuation factor of 20 (DAF 20)3  

► Background threshold values (BTVs) developed from background soil samples collected 
near the former evaporation ponds4 

As discussed in the work plan, previous investigations of the former evaporation ponds 
performed under the guidance of the NMED Hazardous Waste Bureau (HWB) included 
collection and analysis of shallow soil samples for inorganic parameters from background areas 
not affected by historical operations associated with the Refinery, including operation of the 
evaporation ponds.  These background soil samples were used to determine BTVs for 
inorganics that are known to be present naturally in the soils in this area.  The background soil 
sample locations are shown in Figure 2 and are within similar soil types to those observed in the 
borings installed as part of this investigation.  The Phase IV Corrective Action Investigation 
Report – Revised4 contained the results of the background soil investigation and statistical 
evaluation of those results, including calculation of upper tolerance limits (UTLs) to be used as 
BTVs for this area.  Because these BTVs are from similar soil types located within 1,000 to 
5,000 feet of the investigation area, it is appropriate to apply these BTVs as a screening level for 
this investigation.  OCD had previously stated that the BTVs would not be accepted because 
they had not yet been approved; however, subsequent to that discussion, the NMED approved 
the report5.  Therefore, the BTVs for inorganic compounds are shown in Table 2 along with the 
NMED SSLs. 

Soil Analytical Results 

TPH:  The analytical results for TPH were either not detectable or were significantly below the 
OCD Spill Guidance screening value of 100 mg/kg. 

BTEX:  None of the soil samples contained BTEX above the method detection limits and all 
method detection limits were at least one order of magnitude below the SSLs. 

Phenol:  None of the soil samples contained phenol above the method detection limit and the 
method detection limit was four orders of magnitude below the SSL. 

                                                 
2 New Mexico Oil Conservation Division. Guidelines for Remediation of Leaks, Spills and Releases. 
August 13, 1993. 
3 New Mexico Environment Department. Risk Assessment Guidance for Site Investigations and 
Remediation. July 2015. 
4 Arcadis. Evaporation Ponds Phase IV Corrective Action Investigation Report – Revised. May 2015. 
5 New Mexico Environment Department. Approval with Modifications: Evaporation Ponds Phase IV 
Corrective Action Investigation Report – Revised, May 2015. October 6, 2015. 
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Iron:  All of the soil samples contained iron at concentrations above the method detection limits.  
The samples collected from 1 ft bgs at both locations, and from 5 ft bgs from TMW-WWL1, 
contained iron at a concentration above the DAF 20 SSL, but below the BTV.  The 
concentrations from the 1 and 5 ft bgs intervals were slightly higher from locations TMW-WWL1 
than from location TMW-WWL2.  Because the iron concentrations are below the BTV, this 
constituent is not considered to indicate the presence of impacts from the wastewater pipeline 
break. 

Manganese:  All of the soil samples contained manganese at concentrations above the method 
detection limits.  All of the reported manganese concentrations were below both the DAF 20 SSL 
and the BTV for manganese.  Therefore, there does not appear to have been any impact to the 
shallow soil. 

Chloride:  All of the soil samples contained chloride at concentrations above the method 
detection limits.  All of the reported chloride concentrations were below the BTV for chloride and 
there is no DAF 20 SSL for chloride.  Therefore, there does not appear to have been a 
significant impact to the shallow soil. 

Fluoride:  All of the soil samples contained fluoride at concentrations above the method 
detection limits.  All of the reported fluoride concentrations were below both the DAF 20 SSL and 
the BTV for fluoride.  Therefore, there does not appear to have been any impact to the shallow 
soil. 

Sulfate:  All of the soil samples contained sulfate at concentrations above the method detection 
limits.  All of the reported sulfate concentrations were below the BTV for sulfate and there is no 
DAF 20 SSL for sulfate.  Therefore, there does not appear to have been an impact to the 
shallow soil. 

Groundwater Screening Values  

Table 3 provides a summary of the groundwater analytical results, along with screening levels 
used in the groundwater data evaluation.  The screening levels include the NMED TPH 
screening levels for TPH in groundwater3, the WQCC standards for groundwater with total 
dissolved solids (TDS) less than 10,000 milligrams per liter (mg/L).   

Groundwater Analytical Results 

TPH:  The analytical results for TPH were either not detectable or were below the NMED TPH 
screening level of 0.2 mg/L. 

BTEX:  None of the groundwater samples contained BTEX above the method detection limits 
and all method detection limits were at least two orders of magnitude below the WQCC 
standards. 

Phenol:  None of the groundwater samples contained phenol above the method detection limit 
and the method detection limit was five orders of magnitude below the WQCC standard. 

Iron:  All of the groundwater samples contained iron at concentrations above the method 
detection limits; however, all of the concentrations were below the WQCC standard. 
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Manganese:  All of the groundwater samples contained manganese at concentrations above the 
method detection limits and all of the concentrations were above the WQCC standard for 
manganese. 

Chloride:  All of the groundwater samples contained chloride at concentrations above the 
method detection limits.  All of the reported chloride concentrations were above the WQCC 
standard.  However, the chloride concentrations in the groundwater are three orders of 
magnitude higher than the chloride concentration in the wastewater sample.  Thus, the 
wastewater could not have caused the elevated concentrations of chloride in the groundwater. 

Fluoride:  All of the groundwater samples contained fluoride at concentrations above the method 
detection limits.  All of the reported fluoride concentrations were above the WQCC standard. 

Sulfate:  All of the groundwater samples contained sulfate at concentrations above the method 
detection limits.  All of the reported sulfate concentrations were above the WQCC standard.  
However, the sulfate concentrations in the groundwater are an order of magnitude above the 
concentration of sulfate in the wastewater sample.  Thus, the wastewater could not have caused 
the elevated concentrations of sulfate in the groundwater. 

Comparison of Groundwater Analytical Results to Nearby Monitoring Wells 

A comparison of the reported concentrations of manganese, chloride, fluoride and sulfate in the 
temporary wells to the reported concentrations in nearby permanent groundwater monitoring 
wells was performed to further evaluate the potential impacts from the wastewater pipeline 
break.  The shallow groundwater flow direction in the vicinity of the former Evaporation Ponds 
and the wastewater pipeline break is to the south-southeast at a gradient of approximately 
0.0012 feet per foot.  The following monitoring wells were selected for comparison to the 
temporary wells: 

► MW-120, located outside of the former Evaporation Ponds, near the termination of Three 
Mile Ditch, approximately 1600 feet north of the pipeline break 

► MW-6A, located approximately 330 feet downgradient from MW-120, approximately 1430 
feet north of the pipeline break 

► MW-4A, located approximately 800 feet downgradient and slightly cross-gradient from 
MW-6A, approximately 1460 feet northeast of the pipeline break 

► MW-88, located approximately 1270 feet downgradient of MW-6A, approximately 1250 
feet east of the pipeline break 

► MW-10, located approximately 1035 feet downgradient of MW-88, approximately 2100 
east-southeast of the pipeline break 

► MW-123, located approximately 780 feet south of MW-10, approximately 2560 feet 
southeast of the pipeline break 

Trend charts were constructed using the reported concentrations of manganese, chloride, 
fluoride, and sulfate for each of these wells from the spring sampling event of 2012 through the 
spring sampling event of 2016.  The trend charts are provided in Attachment D to this letter.  As 
can be seen in the trend charts, the concentrations of these compounds fluctuate over time; 
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however, no obvious increasing trend in concentrations is observed in the well closest to the 
pipeline break area (MW-88) or in the downgradient direction (MW-10 and MW-123) following 
the June 2015 release.   

In addition to the trend charts, a plot of the concentration reported from the April 2016 sampling 
for the wells listed above was constructed as a function of distance along a line connecting the 
wells from northwest to southeast.  The locations of the temporary wells were projected onto the 
line between MW-4A and MW-88 and the concentrations reported from the May 2016 samples 
from the temporary wells were added to the plots.  A concentration versus distance plot was 
constructed for manganese, chloride, fluoride, and sulfate and are included in Attachment D to 
this letter. 

The comparisons of the temporary well sample results to the nearby monitoring well data (plots 
of concentration versus distance and trend plots over time) demonstrate that the manganese 
concentrations from the temporary wells are similar to the manganese concentrations in the 
general area.  The concentrations of chloride, fluoride, and sulfate in the temporary wells appear 
to be elevated in one or both of the temporary wells when compared to the concentrations in the 
general area.  Based on the concentrations of the chloride and sulfate in the wastewater sample, 
the wastewater is not the source of the elevated inorganic compounds in this area. 

 

Conclusions and Recommendations 

The investigation results indicate that no significant impact to soil has occurred.  Although the 
reported concentrations of iron in the shallow soil samples are above the DAF 20 SSL, the 
concentrations are below the BTV for shallow soil in this area.  The concentrations of chloride 
and sulfate in the shallow soil at location TMW-WWL1 are higher than those observed at 
location TMW-WWL2, but are below the BTV for shallow soil in this area.  Therefore, no further 
action is recommended for soils. 

The investigation results indicate that no impact from organic COCs has been observed in 
shallow groundwater; however, chloride, fluoride, and sulfate concentrations appear to be 
elevated in the temporary wells samples when compared to nearby downgradient monitoring 
wells.  Based on the concentrations of the chloride and sulfate in the wastewater sample, the 
wastewater is not the source of the elevated inorganic compounds in this area.  Because the 
wastewater is not a likely source for the elevated concentrations observed in the shallow 
groundwater, it is recommended that monitoring of the existing downgradient permanent 
monitoring wells continue according to the facility-wide monitoring program.    

  



Mr. Robert Combs 
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If you have any questions or comments, please feel free to contact me at 713-929-5674 or 713-
249-8548.   

Sincerely, 
Amec Foster Wheeler Environment & Infrastructure, Inc. 
 
 
 
Pamela R. Krueger 
Senior Associate 
 
c: David R. Hoffman, PE, Amec Foster Wheeler 
 
 
Figures: 
 1 – Site Location Map 
 2 – Boring/Temporary Well Location Map 
 
Tables: 
 1 – Temporary Well Development Purge Parameters  
 2 – Soil Analytical Results from the Wastewater Pipeline Investigation 
 3 – Groundwater Analytical Results from the Wastewater Pipeline Investigation 
 
Attachments: 
 A – Well Installation Permits and Plugging Plan 
 B – Boring and Temporary Well Completion Logs 
 C – Laboratory Reports (electronic format) 
 D – Trend Plots of Inorganic in Nearby Monitoring Wells 
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TABLES



Table 1 - Temporary Well Development Purge Parameters
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

Location
TOC

(ft msl)
Date Time

Depth to 
Water
(feet)

GW 
Elevation
(ft msl)

Volume 
Purged

(gallons)

Temperature 
(°C)

pH
(SU)

Comments

5/10/2016 5:10 PM 6.95 3277.30 10 -- -- Purged dry

1:10 PM 6.98 3277.27 -- 18.8 7.19
1:12 PM -- -- -- 18.3 7.15
1:14 PM -- -- -- 18.2 7.20
1:15 PM 9.60 3274.65 5 18.1 7.17 Dry, rising

5:25 PM 6.98 3277.27 -- 18.8 7.23
5:27 PM -- -- -- 18.0 7.21

5:29 PM 9.00 3275.25 5 17.9 7.20
5/12/2016 8:30 AM 7.02 3277.23 -- -- -- Sampled

5/10/2016 5:10 PM 7.00 3277.36 10 -- -- Purged dry

1:00 PM 7.12 3277.24 -- 19.1 7.15

1:01 PM -- -- -- 17.9 7.20

1:03 PM -- -- -- 17.6 7.21

1:05 PM 7.85 3276.51 5 17.5 7.17

5:14 PM 7.12 3277.24 -- 18.0 7.25

5:16 PM -- -- -- 17.9 7.17

5:19 PM 7.50 3276.86 5 17.9 7.16
5/12/2016 9:00 AM 7.16 3277.20 -- -- -- Sampled

Definitions
°C = degrees Celsius
ft msl = feet mean sea level
GW = groundwater
SU = standard units

TMW-WWL1 3284.25

TMW-WWL2 3284.36

Cloudy, 
fines

Slightly 
cloudy, no 
odor, fines

Slow 
recovery

Slow 
recovery

5/11/2016

5/11/2016

Page 1 



Location:  
Depth (ft bgs):  1 5 12 1 5 12 12 (Duplicate)

Date:  05/10/2016 05/10/2016 05/10/2016 05/10/2016  05/10/2016  05/10/2016 05/10/2016

OCD Spill Guidance NMED DAF 20 SSL Former EP BTV
GRO mg/kg 100 -- -- < 0.108 < 0.108 < 0.108 0.255 J < 0.108 < 0.108 J3 J6 < 0.108
DRO mg/kg 100 -- -- 7.31 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61
ORO mg/kg 100 -- -- 3.15 J < 0.274 < 0.274 0.687 J < 0.274 < 0.274 < 0.274
Benzene mg/kg 10 0.038 -- < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135
Ethylbenzene mg/kg -- 0.262 -- < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148
Toluene mg/kg -- 12.1 -- < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00148
Total Xylenes mg/kg -- 2.98 -- < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349
Phenol mg/kg -- 52.3 -- < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695
Iron mg/kg -- 6,960 17,344 12,200 7,850 2,710 10,500 5,580 2,880 3,950
Manganese mg/kg -- 2,630 488 388 162 65 344 71 80 95
Chloride mg/kg -- -- 5,264 1,730 1,070 1,690 113 712 712 899
Fluoride mg/kg -- 3,560 17.9 5.61 16.1 11.8 4.56 15.8 8.01 11.2
Sulfate mg/kg -- -- 21,620 7,580 18,300 18,300 2,590 18,300 17,200 18,200

Notes and Definitions:
< X = Result reported as not detectable with a method detection limit equal to X
Values shown in bold font with blue shading indicate that the result was above the lower of the DAF 20 SSL or BTV, but less than the higher of the DAF 20 SSL or BTV.
Values shown in bold italics font with lavendar shading indicate that the result was above both the DAF 20 SSL and the BTV.  No results met this screening criteria.

BTV = Background Threshold Value
DAF 20 = Soil leaching to groundwater pathway with dilution attenuation factor of 20
DRO = Diesel Range Organics
EP = Evaporation Ponds
GRO = Gasoline Range Organics
J = Estimated result reported at a concentration above the method detection limit but below the reporting limit.
J3 = Associated laboratory batch quality control sample was outsied the established control range for precision.
J6 = Sample matrix interfered with the ability to make an accurate determination of concentration; spike value is low.
mg/kg = milligrams per kilogram
NMED = New Mexico Environment Department
OCD = Oil Conservation Division
ORO = Motor Oil Range Organics
SSL = Soil Screening Level

Table 2 - Soil Analytical Results from the Wastewater Line Investigation
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

Analyte
Screening Levels

Units

TMW-WWL1 TMW-WWL2



Wastewater TMW-WWL1
2/23/2105 5/12/2016 5/12/2016 5/12/2016 (Duplicate)

Analyte Units NMED TPH WQCC
GRO mg/L -- -- -- < 0.0314 < 0.0314 < 0.0314
DRO mg/L 0.2 -- -- 0.0851 J 0.182 0.0892 J
ORO mg/L 0.2 -- -- 0.0419 J 0.175 0.0898 J
Benzene mg/L -- 0.01 < 0.0005 < 0.000331 < 0.000331 < 0.000331
Ethylbenzene mg/L -- 0.75 < 0.0005 < 0.000384 < 0.000384 < 0.000384
Toluene mg/L -- 0.75 < 0.0005 < 0.000780 < 0.000780 < 0.000780
Total Xylenes mg/L -- 0.62 0.0041 < 0.00106 < 0.00106 < 0.00106
Phenol mg/L -- 0.005 0.0081 < 0.000297 < 0.000297 < 0.000297
Iron mg/L -- 1.0 3.7 0.234 J 0.169 J 0.981
Manganese mg/L -- 0.2 0.25 0.954 0.836 0.910
Chloride mg/L -- 250 300 12,200 7,130 7,100
Fluoride mg/L -- 1.6 11 6.21 2.59 3.10
Sulfate mg/L -- 600 2,100 18,800 14,600 16,800

Notes and Definitions:
< X = Result reported as not detectable with a method detection limit equal to X
Values shown in bold font with blue shading indicate that the result was above the lower of the WQCC or BTV, but less than the higher of the WQCC or BTV.
Values shown in bold italics font with lavendar shading indicate that the result was above both the WQCC and the BTV.  

DRO = Diesel Range Organics
GRO = Gasoline Range Organics
J = Estimated result reported at a concentration above the method detection limit but below the reporting limit.
mg/L = milligrams per liter
NMED = New Mexico Environment Department
ORO = Motor Oil Range Organics
TPH = Total Petroleum Hydrocarbons
WQCC = Water Quality Control Comission

Table 3 - Groundwater Analytical Results from the Wastewater Line Investigation
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

TMW-WWL2
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Houston, TX  77079

Entire Report Reviewed By:
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[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1-01  L835078-01  Solid William R. Smith 05/10/16 15:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:06 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:05 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 12:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 07:06 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:15 DWR

Wet Chemistry by Method 9056A WG872631 20 05/16/16 17:26 05/17/16 11:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:04 CM

Collected by Collected date/time Received date/time

TMW-WWL1-05  L835078-02  Solid William R. Smith 05/10/16 15:10 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:08 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:29 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 10:49 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:12 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:37 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:52 CM

Collected by Collected date/time Received date/time

TMW-WWL1-12  L835078-03  Solid William R. Smith 05/10/16 15:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:17 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:52 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:35 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:00 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:28 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-01  L835078-04  Solid William R. Smith 05/10/16 16:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:20 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:15 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:50 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:58 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:22 DWR

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:29 CM

Wet Chemistry by Method 9056A WG872631 10 05/16/16 17:26 05/17/16 12:52 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:40 CM

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:23 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:39 JF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:14 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 10:21 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:29 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:53 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:16 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 03:04 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12  L835078-06  Solid William R. Smith 05/10/16 16:50 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:26 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 18:02 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:26 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:23 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:53 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 07:17 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12D  L835078-07  Solid William R. Smith 05/10/16 16:55 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:29 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 12:33 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:38 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:46 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 16:17 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 09:36 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 14:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:40 CM

Collected by Collected date/time Received date/time

TMW-WW6-EQ  L835078-08  GW William R. Smith 05/10/16 18:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872401 1 05/16/16 10:43 05/16/16 15:27 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872427 1 05/12/16 21:03 05/15/16 18:23 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872369 1 05/12/16 20:58 05/15/16 10:41 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872916 1 05/17/16 19:24 05/17/16 19:24 LRL

Volatile Organic Compounds (GC/MS) by Method 8260B WG872248 1 05/13/16 18:16 05/13/16 18:16 LRL

Wet Chemistry by Method 9056A WG873772 1 05/20/16 04:02 05/20/16 04:02 SAM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1730 15.9 200 20 05/17/2016 11:40 WG872631

Fluoride 5.61 0.261 1.00 1 05/19/2016 01:04 WG873240

Sulfate 7580 11.4 1000 20 05/17/2016 11:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 12200 1.41 10.0 1 05/14/2016 14:06 WG872357

Manganese 388 0.120 1.00 1 05/14/2016 14:06 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 07:06 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.2 59.0-128 05/18/2016 07:06 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:15 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:15 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:15 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:15 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:15 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 08:15 WG872230

    (S) a,a,a-Trifluorotoluene 95.8 87.2-117 05/19/2016 08:15 WG872230

    (S) 4-Bromofluorobenzene 96.7 69.7-129 05/19/2016 08:15 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range 7.31 1.61 4.00 1 05/17/2016 12:02 WG872902

C28-C40 Oil Range 3.15 J 0.274 4.00 1 05/17/2016 12:02 WG872902

    (S) o-Terphenyl 91.8 50.0-150 05/17/2016 12:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:05 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:05 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:05 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:05 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:05 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:05 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:05 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:05 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:05 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:05 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:05 WG872189

    (S) 2-Fluorophenol 67.0 21.1-116 05/18/2016 16:05 WG872189

    (S) Phenol-d5 68.0 26.3-121 05/18/2016 16:05 WG872189

    (S) Nitrobenzene-d5 83.5 21.9-129 05/18/2016 16:05 WG872189

    (S) 2-Fluorobiphenyl 74.9 34.9-129 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 62.6 21.6-142 05/18/2016 16:05 WG872189

    (S) p-Terphenyl-d14 63.6 21.5-128 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1070 39.8 500 50 05/17/2016 12:04 WG872631

Fluoride 16.1 0.261 1.00 1 05/19/2016 01:52 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 7850 1.41 10.0 1 05/14/2016 14:08 WG872357

Manganese 162 0.120 1.00 1 05/14/2016 14:08 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:12 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 98.8 59.0-128 05/18/2016 09:12 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:37 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:37 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:37 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:37 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:37 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 08:37 WG872230

    (S) a,a,a-Trifluorotoluene 95.5 87.2-117 05/19/2016 08:37 WG872230

    (S) 4-Bromofluorobenzene 99.6 69.7-129 05/19/2016 08:37 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 10:49 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 10:49 WG872902

    (S) o-Terphenyl 98.1 50.0-150 05/17/2016 10:49 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:29 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:29 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:29 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:29 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:29 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:29 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:29 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:29 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:29 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:29 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:29 WG872189

    (S) 2-Fluorophenol 57.1 21.1-116 05/18/2016 16:29 WG872189

    (S) Phenol-d5 46.4 26.3-121 05/18/2016 16:29 WG872189

    (S) Nitrobenzene-d5 64.5 21.9-129 05/18/2016 16:29 WG872189

    (S) 2-Fluorobiphenyl 66.2 34.9-129 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 39.8 21.6-142 05/18/2016 16:29 WG872189

    (S) p-Terphenyl-d14 39.6 21.5-128 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1690 39.8 500 50 05/17/2016 12:28 WG872631

Fluoride 11.8 0.261 1.00 1 05/19/2016 02:16 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:28 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2710 1.41 10.0 1 05/14/2016 14:17 WG872357

Manganese 64.7 0.120 1.00 1 05/14/2016 14:17 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:35 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 09:35 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:00 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:00 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:00 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:00 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:00 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 09:00 WG872230

    (S) a,a,a-Trifluorotoluene 96.3 87.2-117 05/19/2016 09:00 WG872230

    (S) 4-Bromofluorobenzene 98.8 69.7-129 05/19/2016 09:00 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:02 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:02 WG872902

    (S) o-Terphenyl 95.4 50.0-150 05/17/2016 11:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:52 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:52 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:52 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:52 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:52 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:52 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:52 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:52 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:52 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:52 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:52 WG872189

    (S) 2-Fluorophenol 64.9 21.1-116 05/18/2016 16:52 WG872189

    (S) Phenol-d5 58.7 26.3-121 05/18/2016 16:52 WG872189

    (S) Nitrobenzene-d5 64.9 21.9-129 05/18/2016 16:52 WG872189

    (S) 2-Fluorobiphenyl 56.2 34.9-129 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 51.6 21.6-142 05/18/2016 16:52 WG872189

    (S) p-Terphenyl-d14 46.8 21.5-128 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 113 0.795 10.0 1 05/17/2016 06:29 WG872631

Fluoride 4.56 0.261 1.00 1 05/19/2016 02:40 WG873240

Sulfate 2590 5.70 500 10 05/17/2016 12:52 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 10500 1.41 10.0 1 05/14/2016 14:20 WG872357

Manganese 344 0.120 1.00 1 05/14/2016 14:20 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction 0.255 J 0.108 0.500 5 05/18/2016 09:58 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.7 59.0-128 05/18/2016 09:58 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:22 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:22 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:22 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:22 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:22 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 09:22 WG872230

    (S) a,a,a-Trifluorotoluene 97.8 87.2-117 05/19/2016 09:22 WG872230

    (S) 4-Bromofluorobenzene 100 69.7-129 05/19/2016 09:22 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:50 WG872902

C28-C40 Oil Range 0.687 J 0.274 4.00 1 05/17/2016 11:50 WG872902

    (S) o-Terphenyl 84.3 50.0-150 05/17/2016 11:50 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:15 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:15 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:15 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:15 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:15 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:15 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:15 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:15 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:15 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:15 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:15 WG872189

    (S) 2-Fluorophenol 63.6 21.1-116 05/18/2016 17:15 WG872189

    (S) Phenol-d5 67.5 26.3-121 05/18/2016 17:15 WG872189

    (S) Nitrobenzene-d5 72.4 21.9-129 05/18/2016 17:15 WG872189

    (S) 2-Fluorobiphenyl 77.4 34.9-129 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 71.5 21.6-142 05/18/2016 17:15 WG872189

    (S) p-Terphenyl-d14 67.0 21.5-128 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 06:53 WG872631

Fluoride 15.8 0.261 1.00 1 05/19/2016 03:04 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 13:16 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 5580 1.41 10.0 1 05/14/2016 14:23 WG872357

Manganese 70.6 0.120 1.00 1 05/14/2016 14:23 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 10:21 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 10:21 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:29 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:29 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:29 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:29 WG873800

    (S) Toluene-d8 101 88.7-115 05/19/2016 15:29 WG873800

    (S) Dibromofluoromethane 102 76.3-123 05/19/2016 15:29 WG873800

    (S) a,a,a-Trifluorotoluene 101 87.2-117 05/19/2016 15:29 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:29 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:14 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:14 WG872902

    (S) o-Terphenyl 96.4 50.0-150 05/17/2016 11:14 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:39 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:39 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:39 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:39 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:39 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:39 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:39 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:39 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:39 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:39 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:39 WG872189

    (S) 2-Fluorophenol 59.4 21.1-116 05/18/2016 17:39 WG872189

    (S) Phenol-d5 58.8 26.3-121 05/18/2016 17:39 WG872189

    (S) Nitrobenzene-d5 64.1 21.9-129 05/18/2016 17:39 WG872189

    (S) 2-Fluorobiphenyl 56.5 34.9-129 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 58.0 21.6-142 05/18/2016 17:39 WG872189

    (S) p-Terphenyl-d14 66.9 21.5-128 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 07:17 WG872631

Fluoride 8.01 0.261 1.00 1 05/19/2016 04:16 WG873240

Sulfate 17200 28.5 2500 50 05/17/2016 13:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2880 1.41 10.0 1 05/14/2016 14:26 WG872357

Manganese 80.3 0.120 1.00 1 05/14/2016 14:26 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U J3 J6 0.108 0.500 5 05/18/2016 20:23 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.8 59.0-128 05/18/2016 20:23 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:53 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:53 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:53 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:53 WG873800

    (S) Toluene-d8 103 88.7-115 05/19/2016 15:53 WG873800

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 15:53 WG873800

    (S) a,a,a-Trifluorotoluene 100 87.2-117 05/19/2016 15:53 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:53 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:26 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:26 WG872902

    (S) o-Terphenyl 102 50.0-150 05/17/2016 11:26 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 18:02 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 18:02 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 18:02 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 18:02 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 18:02 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 18:02 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 18:02 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 18:02 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 18:02 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 18:02 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 18:02 WG872189

    (S) 2-Fluorophenol 45.8 21.1-116 05/18/2016 18:02 WG872189

    (S) Phenol-d5 45.5 26.3-121 05/18/2016 18:02 WG872189

    (S) Nitrobenzene-d5 52.8 21.9-129 05/18/2016 18:02 WG872189

    (S) 2-Fluorobiphenyl 48.0 34.9-129 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 44.1 21.6-142 05/18/2016 18:02 WG872189

    (S) p-Terphenyl-d14 42.5 21.5-128 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 899 0.795 10.0 1 05/17/2016 09:36 WG872631

Fluoride 11.2 0.261 1.00 1 05/19/2016 04:40 WG873240

Sulfate 18200 28.5 2500 50 05/17/2016 14:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 3950 1.41 10.0 1 05/14/2016 14:29 WG872357

Manganese 95.4 0.120 1.00 1 05/14/2016 14:29 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 20:46 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.5 59.0-128 05/18/2016 20:46 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 16:17 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 16:17 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 16:17 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 16:17 WG873800

    (S) Toluene-d8 106 88.7-115 05/19/2016 16:17 WG873800

    (S) Dibromofluoromethane 98.9 76.3-123 05/19/2016 16:17 WG873800

    (S) a,a,a-Trifluorotoluene 105 87.2-117 05/19/2016 16:17 WG873800

    (S) 4-Bromofluorobenzene 99.8 69.7-129 05/19/2016 16:17 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:38 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:38 WG872902

    (S) o-Terphenyl 94.5 50.0-150 05/17/2016 11:38 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 12:33 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 12:33 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 12:33 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 12:33 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 12:33 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 12:33 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 12:33 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 12:33 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 12:33 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 12:33 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 12:33 WG873908

    (S) 2-Fluorophenol 77.5 21.1-116 05/20/2016 12:33 WG873908

    (S) Phenol-d5 72.1 26.3-121 05/20/2016 12:33 WG873908

    (S) Nitrobenzene-d5 67.2 21.9-129 05/20/2016 12:33 WG873908

    (S) 2-Fluorobiphenyl 75.7 34.9-129 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 64.1 21.6-142 05/20/2016 12:33 WG873908

    (S) p-Terphenyl-d14 64.6 21.5-128 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 0.244 J 0.0519 1.00 1 05/20/2016 04:02 WG873772

Fluoride U 0.00990 0.100 1 05/20/2016 04:02 WG873772

Sulfate 0.269 J 0.0774 5.00 1 05/20/2016 04:02 WG873772

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.0241 B J 0.0141 0.100 1 05/16/2016 15:27 WG872401

Manganese U 0.00120 0.0100 1 05/16/2016 15:27 WG872401

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 19:24 WG872916

    (S) a,a,a-Trifluorotoluene(FID) 94.6 62.0-128 05/17/2016 19:24 WG872916

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene 0.000509 J 0.000331 0.00100 1 05/13/2016 18:16 WG872248

Toluene U 0.000780 0.00500 1 05/13/2016 18:16 WG872248

Ethylbenzene U 0.000384 0.00100 1 05/13/2016 18:16 WG872248

Total Xylenes U 0.00106 0.00300 1 05/13/2016 18:16 WG872248

    (S) Toluene-d8 105 90.0-115 05/13/2016 18:16 WG872248

    (S) Dibromofluoromethane 106 79.0-121 05/13/2016 18:16 WG872248

    (S) a,a,a-Trifluorotoluene 98.5 90.4-116 05/13/2016 18:16 WG872248

    (S) 4-Bromofluorobenzene 102 80.1-120 05/13/2016 18:16 WG872248

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0358 J 0.0222 0.100 1 05/15/2016 10:41 WG872369

C28-C40 Oil Range U 0.0118 0.100 1 05/15/2016 10:41 WG872369

    (S) o-Terphenyl 109 50.0-150 05/15/2016 10:41 WG872369

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U J4 0.000263 0.0100 1 05/15/2016 18:23 WG872427

2-Chlorophenol U 0.000283 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dichlorophenol U 0.000284 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dimethylphenol U 0.000624 0.0100 1 05/15/2016 18:23 WG872427

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dinitrophenol U 0.00325 0.0100 1 05/15/2016 18:23 WG872427

2-Nitrophenol U 0.000320 0.0100 1 05/15/2016 18:23 WG872427

4-Nitrophenol U 0.00201 0.0100 1 05/15/2016 18:23 WG872427

Pentachlorophenol U 0.000313 0.0100 1 05/15/2016 18:23 WG872427

Phenol U J4 0.000334 0.0100 1 05/15/2016 18:23 WG872427

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/15/2016 18:23 WG872427

    (S) 2-Fluorophenol 71.8 10.0-77.9 05/15/2016 18:23 WG872427

    (S) Phenol-d5 58.8 5.00-70.1 05/15/2016 18:23 WG872427

    (S) Nitrobenzene-d5 82.5 21.8-123 05/15/2016 18:23 WG872427

    (S) 2-Fluorobiphenyl 79.0 29.5-131 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 51.3 11.2-130 05/15/2016 18:23 WG872427

    (S) p-Terphenyl-d14 91.0 29.3-137 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872631
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137464-1  05/16/16 20:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Sulfate U 0.57 50.0

L835458-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835458-01  05/16/16 22:07 • (DUP) R3137464-4  05/16/16 22:30

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 15.8 17.1 1 8 15

Sulfate ND 2.85 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137464-2  05/16/16 20:31 • (LCSD) R3137464-3  05/16/16 20:55

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 192 192 96 96 80-120 0 15

Sulfate 200 194 195 97 97 80-120 0 15

L834994-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834994-01  05/17/16 03:18 • (MS) R3137464-5  05/17/16 03:42 • (MSD) R3137464-6  05/17/16 04:06

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 559 13.1 595 564 104 99 1 80-120 5 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873240
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138282-1  05/18/16 23:05

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Fluoride U 0.261 1.00

L835078-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835078-01  05/19/16 01:04 • (DUP) R3138282-4  05/19/16 01:28

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 5.61 5.53 1 1 15

L835938-02 Original Sample (OS) • Duplicate (DUP)

(OS) L835938-02  05/19/16 09:16 • (DUP) R3138282-5  05/19/16 09:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 6.25 7.86 1 23 J3 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138282-2  05/18/16 23:28 • (LCSD) R3138282-3  05/18/16 23:52

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Fluoride 20.0 19.9 20.0 100 100 80-120 0 15

L835938-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835938-03  05/19/16 10:14 • (MS) R3138282-6  05/19/16 11:26 • (MSD) R3138282-7  05/19/16 11:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Fluoride 50.0 5.27 36.6 33.9 63 57 1 80-120 J6 J6 7 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3138709-1  05/19/16 20:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L834614-04 Original Sample (OS) • Duplicate (DUP)

(OS) L834614-04  05/20/16 02:49 • (DUP) R3138709-5  05/20/16 03:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 1.51 1.52 1 0 15

Fluoride ND 0.0592 1 0 15

Sulfate 18.1 18.1 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138709-2  05/19/16 21:03 • (LCSD) R3138709-3  05/19/16 21:18

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.2 39.2 98 98 80-120 0 15

Fluoride 8.00 7.89 7.89 99 99 80-120 0 15

Sulfate 40.0 39.6 39.6 99 99 80-120 0 15

L834185-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L834185-02  05/20/16 00:54 • (MS) R3138709-4  05/20/16 01:09

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 40.1 92.4 104 1 80-120

Fluoride 5.00 0.558 5.88 106 1 80-120

Sulfate 50.0 6.65 60.4 107 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

L834409-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834409-03  05/20/16 04:45 • (MS) R3138709-6  05/20/16 04:59 • (MSD) R3138709-7  05/20/16 05:14

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 31.0 80.0 81.0 98 100 1 80-120 1 15

Fluoride 5.00 ND 5.21 5.34 102 105 1 80-120 2 15

Sulfate 50.0 ND 53.0 53.9 101 103 1 80-120 2 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872357
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3136806-1  05/14/16 13:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Iron 1.56 J 1.41 10.0

Manganese U 0.12 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136806-2  05/14/16 13:46 • (LCSD) R3136806-3  05/14/16 13:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Iron 1000 937 924 94 92 80-120 1 20

Manganese 100 93.2 92.0 93 92 80-120 1 20

L835281-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835281-01  05/14/16 13:51 • (MS) R3136806-6  05/14/16 14:00 • (MSD) R3136806-7  05/14/16 14:03

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Iron 1090 20800 20900 23500 15 254 1 75-125 V V 12 20

Manganese 109 608 701 714 85 97 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872401
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137224-7  05/16/16 19:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron 0.0473 J 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137224-8  05/16/16 19:17 • (LCSD) R3137224-9  05/16/16 19:20

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 10.2 10.3 102 103 80-120 1 20

Manganese 1.00 0.997 1.00 100 100 80-120 1 20

L835100-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835100-04  05/16/16 19:23 • (MS) R3137224-11  05/16/16 19:28 • (MSD) R3137224-12  05/16/16 19:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Iron 10.0 0.0740 10.3 10.3 102 102 1 75-125 0 20

Manganese 1.00 0.00612 1.02 1.02 102 101 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872916
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137716-5  05/17/16 12:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction 0.0333 J 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 94.7   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137716-3  05/17/16 11:43 • (LCSD) R3137716-4  05/17/16 12:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 5.24 5.58 95.3 101 67.0-132 6.28 20

    (S) a,a,a-Trifluorotoluene(FID)    104 104 62.0-128     

L835661-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835661-01  05/17/16 17:33 • (MS) R3137716-8  05/17/16 16:27 • (MSD) R3137716-9  05/17/16 16:49

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 5.49 5.50 99.1 99.3 1 50.0-143 0.200 20

    (S) a,a,a-Trifluorotoluene(FID)     103 104  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873092
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3137718-3  05/18/16 01:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 99.8   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137718-1  05/17/16 23:52 • (LCSD) R3137718-2  05/18/16 00:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 6.45 6.44 117 117 63.5-137 0.140 20

    (S) a,a,a-Trifluorotoluene(FID)    99.0 99.6 59.0-128     

L835078-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-04  05/18/16 09:58 • (MS) R3137718-4  05/18/16 01:46 • (MSD) R3137718-5  05/18/16 02:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 0.255 18.3 14.9 65.7 53.1 5 28.5-138 20.9 23.6

    (S) a,a,a-Trifluorotoluene(FID)     96.5 97.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873220
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 6 , 0 7

Method Blank (MB)

(MB) R3138234-3  05/18/16 17:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138234-1  05/18/16 16:42 • (LCSD) R3138234-2  05/18/16 17:04

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.59 6.61 102 120 63.5-137 16.8 20

    (S) a,a,a-Trifluorotoluene(FID)    99.3 99.1 59.0-128     

L835078-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-06  05/18/16 20:23 • (MS) R3138234-4  05/18/16 19:15 • (MSD) R3138234-5  05/18/16 19:38

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 4.61 9.33 16.8 33.9 5 28.5-138 J6 J3 67.8 23.6

    (S) a,a,a-Trifluorotoluene(FID)     98.4 98.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872230
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3138213-3  05/19/16 01:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 101   76.3-123

    (S) a,a,a-Trifluorotoluene 94.8   87.2-117

    (S) 4-Bromofluorobenzene 100   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138213-1  05/18/16 23:58 • (LCSD) R3138213-2  05/19/16 00:21

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0232 0.0234 92.7 93.6 72.6-120 1.03 20

Ethylbenzene 0.0250 0.0248 0.0244 99.2 97.6 78.6-124 1.62 20

Toluene 0.0250 0.0243 0.0247 97.2 98.7 76.7-116 1.52 20

Xylenes, Total 0.0750 0.0724 0.0729 96.5 97.1 78.1-123 0.620 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    103 103 76.3-123     

    (S) a,a,a-Trifluorotoluene    95.8 96.3 87.2-117     

    (S) 4-Bromofluorobenzene    102 101 69.7-129     

L835057-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835057-12  05/19/16 03:21 • (MS) R3138213-4  05/19/16 02:13 • (MSD) R3138213-5  05/19/16 02:36

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 ND 0.0727 0.122 58.2 97.3 5 47.8-131 J3 50.4 22.8

Ethylbenzene 0.0250 ND 0.0847 0.121 67.8 97.1 5 44.8-135 J3 35.6 26.9

Toluene 0.0250 ND 0.0832 0.122 66.5 97.9 5 47.8-127 J3 38.1 24.3

Xylenes, Total 0.0750 ND 0.253 0.362 67.6 96.6 5 42.7-135 J3 35.4 26.6

    (S) Toluene-d8     104 103  88.7-115     

    (S) Dibromofluoromethane     102 104  76.3-123     

    (S) a,a,a-Trifluorotoluene     95.0 94.8  87.2-117     

    (S) 4-Bromofluorobenzene     98.2 99.3  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138352-3  05/19/16 10:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 95.5   76.3-123

    (S) a,a,a-Trifluorotoluene 106   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138352-1  05/19/16 08:30 • (LCSD) R3138352-2  05/19/16 08:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0228 0.0223 91.1 89.3 72.6-120 2.05 20

Ethylbenzene 0.0250 0.0259 0.0253 103 101 78.6-124 2.09 20

Toluene 0.0250 0.0229 0.0232 91.6 92.9 76.7-116 1.39 20

Xylenes, Total 0.0750 0.0751 0.0738 100 98.4 78.1-123 1.75 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    99.3 96.4 76.3-123     

    (S) a,a,a-Trifluorotoluene    105 107 87.2-117     

    (S) 4-Bromofluorobenzene    102 103 69.7-129     

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0336 ND 1.40 1.36 90.6 87.5 45 47.8-131 3.33 22.8

Ethylbenzene 0.0336 ND 1.38 1.33 87.5 84.4 45 44.8-135 3.38 26.9

Toluene 0.0336 ND 1.40 1.37 90.6 88.7 45 47.8-127 2.13 24.3

Xylenes, Total 0.101 1.60 5.48 5.40 85.5 83.9 45 42.7-135 1.35 26.6

    (S) Toluene-d8     104 104  88.7-115     

    (S) Dibromofluoromethane     101 98.8  76.3-123     

    (S) a,a,a-Trifluorotoluene     102 104  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     95.1 99.8  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872248
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136703-3  05/13/16 13:23

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 105   90.0-115

    (S) Dibromofluoromethane 105   79.0-121

    (S) a,a,a-Trifluorotoluene 98.8   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136703-1  05/13/16 12:14 • (LCSD) R3136703-2  05/13/16 12:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0259 0.0255 103 102 73.0-122 1.27 20

Ethylbenzene 0.0250 0.0260 0.0246 104 98.2 80.9-121 5.57 20

Toluene 0.0250 0.0264 0.0251 105 100 77.9-116 5.02 20

Xylenes, Total 0.0750 0.0786 0.0747 105 99.6 79.2-122 5.11 20

    (S) Toluene-d8    105 104 90.0-115     

    (S) Dibromofluoromethane    102 106 79.0-121     

    (S) a,a,a-Trifluorotoluene    99.7 99.5 90.4-116     

    (S) 4-Bromofluorobenzene    97.8 98.1 80.1-120     

L835078-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-08  05/13/16 18:16 • (MS) R3136703-4  05/13/16 18:33 • (MSD) R3136703-5  05/13/16 18:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.000509 0.0233 0.0247 91.1 96.9 1 58.6-133 6.06 20

Ethylbenzene 0.0250 U 0.0217 0.0232 86.9 92.7 1 62.7-136 6.45 20

Toluene 0.0250 U 0.0224 0.0240 89.4 95.8 1 67.8-124 6.96 20

Xylenes, Total 0.0750 U 0.0658 0.0704 87.8 93.9 1 65.6-133 6.70 20

    (S) Toluene-d8     104 106  90.0-115     

    (S) Dibromofluoromethane     106 108  79.0-121     

    (S) a,a,a-Trifluorotoluene     97.8 102  90.4-116     

    (S) 4-Bromofluorobenzene     98.4 98.0  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872369
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3139237-1  05/15/16 09:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 112   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139237-2  05/15/16 10:07 • (LCSD) R3139237-3  05/15/16 10:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.53 1.54 102 102 70.0-130 0.680 20

    (S) o-Terphenyl    110 117 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872902
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137450-1  05/17/16 10:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 103   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137450-2  05/17/16 10:25 • (LCSD) R3137450-3  05/17/16 10:37

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 48.2 52.7 80.3 87.9 50.0-100 9.05 20

    (S) o-Terphenyl    93.1 93.4 50.0-150     

L835078-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-01  05/17/16 12:02 • (MS) R3137450-4  05/17/16 12:15 • (MSD) R3137450-5  05/17/16 12:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 7.31 57.8 64.7 84.1 95.7 1 50.0-100 11.4 20

    (S) o-Terphenyl     72.6 68.2  50.0-150     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 36 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 36 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3138162-3  05/18/16 13:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 80.9   21.9-129

    (S) 2-Fluorobiphenyl 83.1   34.9-129

    (S) p-Terphenyl-d14 85.7   21.5-128

    (S) Phenol-d5 80.4   26.3-121

    (S) 2-Fluorophenol 74.3   21.1-116

    (S) 2,4,6-Tribromophenol 74.1   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.587 0.686 88.0 103 51.1-113 15.6 20

2-Chlorophenol 0.667 0.469 0.525 70.3 78.7 40.8-103 11.3 20

2,4-Dichlorophenol 0.667 0.551 0.617 82.6 92.5 46.2-109 11.3 20

2,4-Dimethylphenol 0.667 0.557 0.647 83.6 97.1 42.2-110 15.0 20

4,6-Dinitro-2-methylphenol 0.667 0.536 0.586 80.3 87.8 23.1-119 8.86 23.7

2,4-Dinitrophenol 0.667 0.332 0.345 49.8 51.7 10.0-105 3.82 36.5

2-Nitrophenol 0.667 0.532 0.620 79.7 93.0 44.2-113 15.3 20.9

4-Nitrophenol 0.667 0.538 0.600 80.7 90.0 34.8-109 10.9 20

Pentachlorophenol 0.667 0.550 0.574 82.5 86.1 16.2-102 4.25 22.9

Phenol 0.667 0.497 0.599 74.6 89.8 41.5-106 18.5 20

2,4,6-Trichlorophenol 0.667 0.565 0.620 84.7 93.0 44.4-108 9.39 20

    (S) Nitrobenzene-d5    86.7 99.9 21.9-129     

    (S) 2-Fluorobiphenyl    83.6 94.3 34.9-129     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 37 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 37 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    81.3 84.5 21.5-128     

    (S) Phenol-d5    74.6 82.2 26.3-121     

    (S) 2-Fluorophenol    71.3 82.1 21.1-116     

    (S) 2,4,6-Tribromophenol    83.7 84.4 21.6-142     

L835035-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835035-10  05/19/16 12:00 • (MS) R3138313-1  05/19/16 12:24 • (MSD) R3138313-2  05/19/16 12:47

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.142 U 0.632 0.663 89.0 93.4 5 27.0-154 4.76 26.6

2-Chlorophenol 0.142 U 0.524 0.563 73.8 79.2 5 33.2-121 7.06 29.3

2,4-Dichlorophenol 0.142 U 0.634 0.639 89.2 90.0 5 34.8-134 0.890 27.3

2,4-Dimethylphenol 0.142 U 0.638 0.651 89.9 91.7 5 12.3-149 2.00 32.3

4,6-Dinitro-2-methylphenol 0.142 U ND ND 0.000 0.000 5 10.0-144 J6 J6 0.000 32.7

2,4-Dinitrophenol 0.142 U ND ND 0.000 0.000 5 10.0-121 J6 J6 0.000 39.4

2-Nitrophenol 0.142 U 0.636 0.652 89.5 91.8 5 29.5-144 2.53 29.9

4-Nitrophenol 0.142 U 0.586 0.569 82.6 80.1 5 20.0-133 3.03 30.2

Pentachlorophenol 0.142 U 0.655 0.671 92.3 94.5 5 10.0-139 2.43 28.3

Phenol 0.142 U 0.565 0.644 79.5 90.7 5 25.1-130 13.1 29.6

2,4,6-Trichlorophenol 0.142 U 0.633 0.675 89.1 95.1 5 33.8-133 6.52 28.1

    (S) Nitrobenzene-d5     86.3 94.0  21.9-129     

    (S) 2-Fluorobiphenyl     83.0 81.1  34.9-129     

    (S) p-Terphenyl-d14     82.2 60.4  21.5-128     

    (S) Phenol-d5     80.2 86.0  26.3-121     

    (S) 2-Fluorophenol     78.2 82.9  21.1-116     

    (S) 2,4,6-Tribromophenol     80.1 84.2  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136946-3  05/15/16 16:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 85.3   21.8-123

    (S) 2-Fluorobiphenyl 75.7   29.5-131

    (S) p-Terphenyl-d14 88.4   29.3-137

    (S) Phenol-d5 53.1   5.00-70.1

    (S) 2-Fluorophenol 72.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 44.8   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0516 0.0536 103 107 35.7-100 J4 J4 3.90 22.9

2-Chlorophenol 0.0500 0.0350 0.0353 70.1 70.6 26.2-91.5 0.760 26.5

2,4-Dichlorophenol 0.0500 0.0414 0.0421 82.8 84.1 31.4-103 1.56 24.9

2,4-Dimethylphenol 0.0500 0.0402 0.0453 80.3 90.6 31.9-107 12.0 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0450 0.0490 89.9 98.1 18.4-148 8.69 24.4

2,4-Dinitrophenol 0.0500 0.0286 0.0321 57.1 64.3 24.2-128 11.8 20.5

2-Nitrophenol 0.0500 0.0429 0.0419 85.7 83.9 25.9-106 2.18 26.9

4-Nitrophenol 0.0500 0.0259 0.0255 51.9 50.9 10.0-52.7 1.86 40

Pentachlorophenol 0.0500 0.0325 0.0346 65.0 69.1 10.0-97.4 6.22 35.1

Phenol 0.0500 0.0280 0.0295 55.9 59.1 10.0-57.9 J4 5.49 35

2,4,6-Trichlorophenol 0.0500 0.0418 0.0443 83.7 88.6 29.8-107 5.71 24.1

    (S) Nitrobenzene-d5    93.0 96.0 21.8-123     

    (S) 2-Fluorobiphenyl    80.1 80.5 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    88.1 101 29.3-137     

    (S) Phenol-d5    55.5 52.7 5.00-70.1     

    (S) 2-Fluorophenol    66.2 67.0 10.0-77.9     

    (S) 2,4,6-Tribromophenol    62.1 62.8 11.2-130     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

B The same analyte is found in the associated blank.
J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 27,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835353

Samples Received: 05/13/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 27,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1  L835353-01  GW 05/12/16 08:30 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:15 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 15:12 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:33 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:32 05/17/16 00:32 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:20 05/19/16 00:20 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:02 05/24/16 13:02 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:11 05/26/16 11:11 CM

Collected by Collected date/time Received date/time

TMW-WWL2  L835353-02  GW 05/12/16 09:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:12 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:26 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:50 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:53 05/17/16 00:53 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:43 05/19/16 00:43 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:31 05/24/16 13:31 CM

Wet Chemistry by Method 9056A WG874711 100 05/24/16 13:45 05/24/16 13:45 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:25 05/26/16 11:25 CM

Collected by Collected date/time Received date/time

TMW-WWL2D  L835353-03  GW 05/12/16 09:05 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:18 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:49 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 05:07 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 01:15 05/17/16 01:15 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 01:05 05/19/16 01:05 DAH

Wet Chemistry by Method 9056A WG874225 1 05/23/16 13:58 05/23/16 13:58 SAM

Wet Chemistry by Method 9056A WG874225 500 05/23/16 12:55 05/23/16 12:55 SAM

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-04  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:12 05/18/16 20:12 DAH

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-05  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:34 05/18/16 20:34 DAH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

WWL-SPC  L835353-06  Solid 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG873476 1 05/18/16 17:22 05/19/16 09:44 NJB

Metals (ICP) by Method 6010B WG873554 1 05/20/16 11:08 05/20/16 13:52 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 14:58 SNR

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG873587 1 05/19/16 21:44 05/20/16 19:28 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG874253 5 05/20/16 17:57 05/20/16 22:59 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG874942 5 05/24/16 16:07 05/25/16 02:00 DWR

Wet Chemistry by Method 9056A WG874228 1 05/23/16 09:00 05/23/16 17:37 CM

Wet Chemistry by Method 9056A WG874228 10 05/23/16 09:00 05/23/16 18:01 CM

Wet Chemistry by Method 9056A WG874228 50 05/23/16 09:00 05/24/16 09:03 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 12200 26.0 500 500 05/26/2016 11:11 WG875355

Fluoride 6.21 0.00990 0.100 1 05/24/2016 13:02 WG874711

Sulfate 18800 38.7 2500 500 05/26/2016 11:11 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.234 J 0.0705 0.500 5 05/17/2016 17:15 WG872666

Manganese 0.954 0.00600 0.0500 5 05/17/2016 17:15 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:32 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.2 62.0-128 05/17/2016 00:32 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:20 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:20 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:20 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:20 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:20 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/19/2016 00:20 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/19/2016 00:20 WG872872

    (S) 4-Bromofluorobenzene 101 80.1-120 05/19/2016 00:20 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0851 J 0.0222 0.100 1 05/17/2016 04:33 WG872740

C28-C40 Oil Range 0.0419 J 0.0118 0.100 1 05/17/2016 04:33 WG872740

    (S) o-Terphenyl 95.3 50.0-150 05/17/2016 04:33 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 15:12 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 15:12 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 15:12 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 15:12 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 15:12 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 15:12 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 15:12 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 15:12 WG872936

    (S) 2-Fluorophenol 43.8 10.0-77.9 05/19/2016 15:12 WG872936

    (S) Phenol-d5 32.9 5.00-70.1 05/19/2016 15:12 WG872936

    (S) Nitrobenzene-d5 76.8 21.8-123 05/19/2016 15:12 WG872936

    (S) 2-Fluorobiphenyl 87.2 29.5-131 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 71.9 11.2-130 05/19/2016 15:12 WG872936

    (S) p-Terphenyl-d14 98.2 29.3-137 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7130 5.19 100 100 05/24/2016 13:45 WG874711

Fluoride 2.59 0.00990 0.100 1 05/24/2016 13:31 WG874711

Sulfate 14600 38.7 2500 500 05/26/2016 11:25 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.169 J 0.0705 0.500 5 05/17/2016 17:12 WG872666

Manganese 0.836 0.00600 0.0500 5 05/17/2016 17:12 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:53 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.5 62.0-128 05/17/2016 00:53 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:43 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:43 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:43 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:43 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:43 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 00:43 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 00:43 WG872872

    (S) 4-Bromofluorobenzene 114 80.1-120 05/19/2016 00:43 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.182 0.0222 0.100 1 05/17/2016 04:50 WG872740

C28-C40 Oil Range 0.175 0.0118 0.100 1 05/17/2016 04:50 WG872740

    (S) o-Terphenyl 104 50.0-150 05/17/2016 04:50 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:26 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:26 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:26 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:26 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:26 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:26 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:26 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:26 WG872936

    (S) 2-Fluorophenol 52.9 10.0-77.9 05/19/2016 19:26 WG872936

    (S) Phenol-d5 38.1 5.00-70.1 05/19/2016 19:26 WG872936

    (S) Nitrobenzene-d5 84.9 21.8-123 05/19/2016 19:26 WG872936

    (S) 2-Fluorobiphenyl 88.9 29.5-131 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 78.3 11.2-130 05/19/2016 19:26 WG872936

    (S) p-Terphenyl-d14 99.5 29.3-137 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7100 26.0 500 500 05/23/2016 12:55 WG874225

Fluoride 3.10 0.00990 0.100 1 05/23/2016 13:58 WG874225

Sulfate 16800 38.7 2500 500 05/23/2016 12:55 WG874225

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.981 0.0705 0.500 5 05/17/2016 17:18 WG872666

Manganese 0.910 0.00600 0.0500 5 05/17/2016 17:18 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 01:15 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 98.8 62.0-128 05/17/2016 01:15 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 01:05 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 01:05 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 01:05 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 01:05 WG872872

    (S) Toluene-d8 103 90.0-115 05/19/2016 01:05 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 01:05 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 01:05 WG872872

    (S) 4-Bromofluorobenzene 116 80.1-120 05/19/2016 01:05 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0892 J 0.0222 0.100 1 05/17/2016 05:07 WG872740

C28-C40 Oil Range 0.0898 J 0.0118 0.100 1 05/17/2016 05:07 WG872740

    (S) o-Terphenyl 97.7 50.0-150 05/17/2016 05:07 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:49 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:49 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:49 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:49 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:49 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:49 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:49 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:49 WG872936

    (S) 2-Fluorophenol 40.0 10.0-77.9 05/19/2016 19:49 WG872936

    (S) Phenol-d5 32.2 5.00-70.1 05/19/2016 19:49 WG872936

    (S) Nitrobenzene-d5 70.2 21.8-123 05/19/2016 19:49 WG872936

    (S) 2-Fluorobiphenyl 81.9 29.5-131 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 63.3 11.2-130 05/19/2016 19:49 WG872936

    (S) p-Terphenyl-d14 94.9 29.3-137 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:12 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:12 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:12 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:12 WG872872

    (S) Toluene-d8 104 90.0-115 05/18/2016 20:12 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/18/2016 20:12 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/18/2016 20:12 WG872872

    (S) 4-Bromofluorobenzene 99.5 80.1-120 05/18/2016 20:12 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:34 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:34 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:34 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:34 WG872872

    (S) Toluene-d8 108 90.0-115 05/18/2016 20:34 WG872872

    (S) Dibromofluoromethane 99.3 79.0-121 05/18/2016 20:34 WG872872

    (S) a,a,a-Trifluorotoluene 108 90.4-116 05/18/2016 20:34 WG872872

    (S) 4-Bromofluorobenzene 105 80.1-120 05/18/2016 20:34 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1660 7.95 100 10 05/23/2016 18:01 WG874228

Fluoride 18.3 0.261 1.00 1 05/23/2016 17:37 WG874228

Sulfate 20000 28.5 2500 50 05/24/2016 09:03 WG874228

Mercury by Method 7471A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Mercury U 0.00280 0.0200 1 05/19/2016 09:44 WG873476

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Arsenic 2.87 0.650 2.00 1 05/20/2016 13:52 WG873554

Barium 95.9 0.170 0.500 1 05/20/2016 13:52 WG873554

Cadmium 0.222 J 0.0700 0.500 1 05/20/2016 13:52 WG873554

Chromium 5.89 0.140 1.00 1 05/20/2016 13:52 WG873554

Iron 5120 1.41 10.0 1 05/20/2016 13:52 WG873554

Lead 7.90 0.190 0.500 1 05/20/2016 13:52 WG873554

Manganese 390 0.120 1.00 1 05/20/2016 13:52 WG873554

Selenium U 0.740 2.00 1 05/20/2016 13:52 WG873554

Silver U 0.280 1.00 1 05/20/2016 13:52 WG873554

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/20/2016 22:59 WG874253

    (S) a,a,a-Trifluorotoluene(FID) 87.3 59.0-128 05/20/2016 22:59 WG874253

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/25/2016 02:00 WG874942

Toluene U 0.00217 0.0250 5 05/25/2016 02:00 WG874942

Ethylbenzene U 0.00148 0.00500 5 05/25/2016 02:00 WG874942

Total Xylenes U 0.00349 0.0150 5 05/25/2016 02:00 WG874942

    (S) Toluene-d8 106 88.7-115 05/25/2016 02:00 WG874942

    (S) Dibromofluoromethane 102 76.3-123 05/25/2016 02:00 WG874942

    (S) a,a,a-Trifluorotoluene 103 87.2-117 05/25/2016 02:00 WG874942

    (S) 4-Bromofluorobenzene 103 69.7-129 05/25/2016 02:00 WG874942

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/20/2016 19:28 WG873587

C28-C40 Oil Range 4.12 0.274 4.00 1 05/20/2016 19:28 WG873587

    (S) o-Terphenyl 87.5 50.0-150 05/20/2016 19:28 WG873587
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 14:58 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 14:58 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 14:58 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 14:58 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 14:58 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 14:58 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 14:58 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 14:58 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 14:58 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 14:58 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 14:58 WG873908

    (S) 2-Fluorophenol 61.1 21.1-116 05/20/2016 14:58 WG873908

    (S) Phenol-d5 55.3 26.3-121 05/20/2016 14:58 WG873908

    (S) Nitrobenzene-d5 67.6 21.9-129 05/20/2016 14:58 WG873908

    (S) 2-Fluorobiphenyl 62.2 34.9-129 05/20/2016 14:58 WG873908

    (S) 2,4,6-Tribromophenol 46.7 21.6-142 05/20/2016 14:58 WG873908

    (S) p-Terphenyl-d14 52.9 21.5-128 05/20/2016 14:58 WG873908
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874225
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 3

Method Blank (MB)

(MB) R3139265-1  05/23/16 09:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139265-2  05/23/16 09:23 • (LCSD) R3139265-3  05/23/16 09:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 38.9 38.9 97 97 80-120 0 15

Fluoride 8.00 7.73 7.76 97 97 80-120 0 15

Sulfate 40.0 38.5 38.6 96 97 80-120 0 15

L835977-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835977-10  05/23/16 17:41 • (MS) R3139265-4  05/23/16 17:57 • (MSD) R3139265-5  05/23/16 18:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 0.361 5.34 5.28 100 98 1 80-120 1 15

Sulfate 50.0 ND 50.8 51.0 99 99 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874711
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3139346-1  05/24/16 08:33

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L836606-01 Original Sample (OS) • Duplicate (DUP)

(OS) L836606-01  05/24/16 16:53 • (DUP) R3139346-5  05/24/16 17:07

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride ND 0.611 1 0 15

Fluoride ND 0.0818 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139346-2  05/24/16 08:47 • (LCSD) R3139346-3  05/24/16 10:27

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.0 39.2 97 98 90-110 0 20

Fluoride 8.00 7.82 7.84 98 98 90-110 0 20

L836505-07 Original Sample (OS) • Matrix Spike (MS)

(OS) L836505-07  05/24/16 14:28 • (MS) R3139346-4  05/24/16 14:43

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 17.2 67.6 101 1 80-120

Fluoride 5.00 0.122 5.04 98 1 80-120

L836606-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836606-06  05/24/16 18:36 • (MS) R3139346-6  05/24/16 18:50 • (MSD) R3139346-7  05/24/16 19:04

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 ND 50.1 51.6 100 103 1 80-120 3 15

Fluoride 5.00 ND 4.98 5.18 98 102 1 80-120 4 15

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 17 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 17 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG875355
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3140117-1  05/26/16 09:06

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Sulfate U 0.0774 5.00

L837803-06 Original Sample (OS) • Duplicate (DUP)

(OS) L837803-06  05/26/16 15:51 • (DUP) R3140117-4  05/26/16 16:06

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 35.7 35.6 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3140117-2  05/26/16 09:21 • (LCSD) R3140117-3  05/26/16 09:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.4 39.3 99 98 80-120 0 15

Sulfate 40.0 39.8 39.8 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139258-1  05/23/16 10:37

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Fluoride U 0.261 1.00

Sulfate U 0.57 50.0

L836501-15 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-15  05/23/16 20:25 • (DUP) R3139258-4  05/23/16 20:49

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 86.9 80.8 1 7 15

Fluoride 7.38 6.69 1 10 15

Sulfate 215 177 1 19 P1 15

L836501-21 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-21  05/24/16 00:48 • (DUP) R3139258-7  05/24/16 01:12

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 75.8 83.5 1 10 15

Fluoride 16.2 13.3 1 20 J3 15

Sulfate 257 235 1 9 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139258-2  05/23/16 11:01 • (LCSD) R3139258-3  05/23/16 11:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 199 199 99 99 80-120 0 15

Fluoride 20.0 20.4 20.5 102 103 80-120 0 15

Sulfate 200 200 200 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

L836501-16 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836501-16  05/23/16 22:00 • (MS) R3139258-5  05/23/16 22:24 • (MSD) R3139258-6  05/23/16 22:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 538 78.6 643 629 105 102 1 80-120 2 15

Fluoride 53.8 5.67 49.6 49.1 82 81 1 80-120 1 15

Sulfate 538 269 822 816 103 102 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873476
M e r c u r y  b y  M e t h o d  7 4 7 1 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138224-1  05/19/16 09:36

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Mercury U 0.0028 0.0200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138224-2  05/19/16 09:39 • (LCSD) R3138224-3  05/19/16 09:41

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 0.260 0.274 87 91 80-120 5 20

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/19/16 09:44 • (MS) R3138224-4  05/19/16 09:47 • (MSD) R3138224-5  05/19/16 09:54

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 U 0.282 0.276 94 92 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872666
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137501-1  05/17/16 12:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron U 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137501-2  05/17/16 12:04 • (LCSD) R3137501-3  05/17/16 12:07

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 9.70 9.78 97 98 80-120 1 20

Manganese 1.00 0.973 0.980 97 98 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138672-1  05/20/16 13:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Arsenic U 0.65 2.00

Barium 0.278 J 0.17 0.500

Cadmium U 0.07 0.500

Chromium U 0.14 1.00

Iron U 1.41 10.0

Lead U 0.19 0.500

Manganese U 0.12 1.00

Selenium U 0.74 2.00

Silver U 0.28 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138672-2  05/20/16 13:33 • (LCSD) R3138672-3  05/20/16 13:35

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Arsenic 100 99.2 97.4 99 97 80-120 2 20

Barium 100 104 102 104 102 80-120 1 20

Cadmium 100 103 101 103 101 80-120 2 20

Chromium 100 99.2 97.9 99 98 80-120 1 20

Iron 1000 974 963 97 96 80-120 1 20

Lead 100 104 102 104 102 80-120 2 20

Manganese 100 99.7 98.4 100 98 80-120 1 20

Selenium 100 103 102 103 102 80-120 1 20

Silver 100 98.4 97.0 98 97 80-120 1 20

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Arsenic 105 4.07 102 106 94 97 1 75-125 3 20

Barium 105 47.6 155 166 102 113 1 75-125 7 20

Cadmium 105 U 106 108 101 103 1 75-125 2 20

Chromium 105 7.15 105 111 93 99 1 75-125 6 20

Iron 1050 11300 10800 12600 0 118 1 75-125 V 16 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Lead 105 6.62 114 116 102 105 1 75-125 2 20

Manganese 105 293 362 353 65 57 1 75-125 J6 J6 2 20

Selenium 105 U 92.7 98.3 88 94 1 75-125 6 20

Silver 105 U 100 104 95 99 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872894
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137306-3  05/16/16 22:25

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction U 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137306-1  05/16/16 21:22 • (LCSD) R3137306-2  05/16/16 21:43

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 6.14 6.04 112 110 67.0-132 1.66 20

    (S) a,a,a-Trifluorotoluene(FID)    102 101 62.0-128     

L834446-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834446-01  05/16/16 23:50 • (MS) R3137306-4  05/16/16 22:46 • (MSD) R3137306-5  05/16/16 23:07

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 2.91 3.00 52.9 54.6 1 50.0-143 3.25 20

    (S) a,a,a-Trifluorotoluene(FID)     100 100  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874253
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138993-3  05/20/16 19:11

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 88.2   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138993-1  05/20/16 18:01 • (LCSD) R3138993-2  05/20/16 18:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.12 4.92 93.0 89.4 63.5-137 3.96 20

    (S) a,a,a-Trifluorotoluene(FID)    89.1 89.0 59.0-128     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 22:59 • (MS) R3138993-4  05/20/16 21:50 • (MSD) R3138993-5  05/20/16 22:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 17.6 19.8 63.9 71.9 5 28.5-138 11.7 23.6

    (S) a,a,a-Trifluorotoluene(FID)     86.7 87.5  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872872
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3138238-3  05/18/16 18:41

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 102   90.0-115

    (S) Dibromofluoromethane 109   79.0-121

    (S) a,a,a-Trifluorotoluene 103   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138238-1  05/18/16 16:49 • (LCSD) R3138238-2  05/18/16 17:11

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0256 0.0267 102 107 73.0-122 4.33 20

Ethylbenzene 0.0250 0.0251 0.0260 100 104 80.9-121 3.74 20

Toluene 0.0250 0.0235 0.0244 93.9 97.4 77.9-116 3.63 20

Xylenes, Total 0.0750 0.0736 0.0765 98.2 102 79.2-122 3.82 20

    (S) Toluene-d8    105 106 90.0-115     

    (S) Dibromofluoromethane    110 103 79.0-121     

    (S) a,a,a-Trifluorotoluene    103 106 90.4-116     

    (S) 4-Bromofluorobenzene    101 106 80.1-120     

L835321-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835321-02  05/18/16 21:19 • (MS) R3138238-4  05/18/16 19:04 • (MSD) R3138238-5  05/18/16 19:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 ND 0.0233 0.0247 93.2 98.8 1 58.6-133 5.89 20

Ethylbenzene 0.0250 ND 0.0234 0.0253 93.5 101 1 62.7-136 7.89 20

Toluene 0.0250 ND 0.0215 0.0228 85.9 91.4 1 67.8-124 6.16 20

Xylenes, Total 0.0750 ND 0.0695 0.0740 92.6 98.7 1 65.6-133 6.31 20

    (S) Toluene-d8     106 105  90.0-115     

    (S) Dibromofluoromethane     108 109  79.0-121     

    (S) a,a,a-Trifluorotoluene     104 104  90.4-116     

    (S) 4-Bromofluorobenzene     104 104  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139540-3  05/24/16 21:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 106   88.7-115

    (S) Dibromofluoromethane 99.4   76.3-123

    (S) a,a,a-Trifluorotoluene 105   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139540-1  05/24/16 20:22 • (LCSD) R3139540-2  05/24/16 20:42

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0216 0.0216 86.5 86.4 72.6-120 0.0900 20

Ethylbenzene 0.0250 0.0236 0.0232 94.6 92.8 78.6-124 1.85 20

Toluene 0.0250 0.0224 0.0225 89.5 90.1 76.7-116 0.740 20

Xylenes, Total 0.0750 0.0711 0.0715 94.8 95.3 78.1-123 0.510 20

    (S) Toluene-d8    108 108 88.7-115     

    (S) Dibromofluoromethane    101 101 76.3-123     

    (S) a,a,a-Trifluorotoluene    107 106 87.2-117     

    (S) 4-Bromofluorobenzene    103 102 69.7-129     

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0285 29.5 137 134 81.9 79.6 4600 47.8-131 2.25 22.8

Ethylbenzene 0.0285 108 229 232 91.7 94.6 4600 44.8-135 1.67 26.9

Toluene 0.0285 222 339 347 89.5 95.7 4600 47.8-127 2.37 24.3

Xylenes, Total 0.0855 527 895 913 93.6 98.1 4600 42.7-135 1.94 26.6

    (S) Toluene-d8     108 107  88.7-115     

    (S) Dibromofluoromethane     102 99.1  76.3-123     

    (S) a,a,a-Trifluorotoluene     106 107  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     104 105  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872740
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137334-1  05/17/16 03:42

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 105   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137334-2  05/17/16 03:59 • (LCSD) R3137334-3  05/17/16 04:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.48 1.44 98.5 96.1 70.0-130 2.44 20

    (S) o-Terphenyl    104 97.9 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873587
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138554-1  05/20/16 10:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 88.1   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138554-2  05/20/16 10:17 • (LCSD) R3138554-3  05/20/16 10:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 47.4 48.5 78.9 80.9 50.0-100 2.44 20

    (S) o-Terphenyl    88.9 91.0 50.0-150     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 19:28 • (MS) R3138554-4  05/20/16 19:42 • (MSD) R3138554-5  05/20/16 19:57

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 U 43.1 44.1 71.8 73.6 1 50.0-100 2.39 20

    (S) o-Terphenyl     67.2 65.3  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3138702-3  05/19/16 14:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 77.9   21.8-123

    (S) 2-Fluorobiphenyl 84.2   29.5-131

    (S) p-Terphenyl-d14 93.8   29.3-137

    (S) Phenol-d5 38.1   5.00-70.1

    (S) 2-Fluorophenol 55.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 70.6   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0439 0.0424 87.8 84.8 35.7-100 3.47 22.9

2-Chlorophenol 0.0500 0.0377 0.0354 75.3 70.8 26.2-91.5 6.19 26.5

2,4-Dichlorophenol 0.0500 0.0441 0.0428 88.1 85.7 31.4-103 2.83 24.9

2,4-Dimethylphenol 0.0500 0.0430 0.0431 86.1 86.2 31.9-107 0.150 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0375 0.0383 75.0 76.7 18.4-148 2.20 24.4

2,4-Dinitrophenol 0.0500 0.0258 0.0157 51.5 31.3 24.2-128 J3 48.8 20.5

2-Nitrophenol 0.0500 0.0447 0.0434 89.3 86.7 25.9-106 2.97 26.9

4-Nitrophenol 0.0500 0.0190 0.0153 38.0 30.6 10.0-52.7 21.7 40

Pentachlorophenol 0.0500 0.0392 0.0347 78.3 69.4 10.0-97.4 12.0 35.1

Phenol 0.0500 0.0200 0.0177 40.0 35.5 10.0-57.9 12.1 35

2,4,6-Trichlorophenol 0.0500 0.0452 0.0456 90.5 91.2 29.8-107 0.790 24.1

    (S) Nitrobenzene-d5    84.3 87.2 21.8-123     

    (S) 2-Fluorobiphenyl    86.0 90.9 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    96.1 98.8 29.3-137     

    (S) Phenol-d5    37.7 32.4 5.00-70.1     

    (S) 2-Fluorophenol    52.3 43.9 10.0-77.9     

    (S) 2,4,6-Tribromophenol    88.7 88.5 11.2-130     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 34 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 34 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 24,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835078

Samples Received: 05/12/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Site: HOLLEY FRONTIER NAVAJO

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 24,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

May 24,  2016

Chris McCord
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
mailto:pamela.krueger@amecfw.com?subject=ESC Lab Sciences SDG: L835078 - PN: 6703160012.001&body=Email regarding SDG: L835078 - Project Number: 6703160012.001
mailto:cmccord@esclabsciences.com?subject=ESC Lab Sciences SDG: L835078&body=Email regarding SDG: L835078
http://www.esclabsciences.com
mailto:cmccord@esclabsciences.com?subject=ESC Lab Sciences SDG: L835078&body=Email regarding SDG: L835078


ONE LAB. NATIONWIDE.TABLE OF CONTENTS

¹Cp: Cover Page 1

²Tc: Table of Contents 2

³Ss: Sample Summary 3

⁴Cn: Case Narrative 5

⁵Sr: Sample Results 6

     TMW-WWL1-01    L835078-01 6

     TMW-WWL1-05    L835078-02 8

     TMW-WWL1-12    L835078-03 10

     TMW-WWL2-01    L835078-04 12

     TMW-WWL2-05    L835078-05 14

     TMW-WWL2-12    L835078-06 16

     TMW-WWL2-12D    L835078-07 18

     TMW-WW6-EQ    L835078-08 20

⁶Qc: Quality Control Summary 22

     Wet Chemistry by Method 9056A 22

     Metals (ICP) by Method 6010B 26

     Volatile Organic Compounds (GC) by Method 8015D/GRO 28

     Volatile Organic Compounds (GC/MS) by Method 8260B 31

     Semi-Volatile Organic Compounds  (GC) by Method 8015 35

     Semi Volatile Organic Compounds  (GC/MS) by Method 8270C 37

⁷Gl: Glossary of Terms 43

⁸Al: Accreditations & Locations 44

⁹Sc: Chain of Custody 45

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 2 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 2 of 45



ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1-01  L835078-01  Solid William R. Smith 05/10/16 15:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:06 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:05 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 12:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 07:06 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:15 DWR

Wet Chemistry by Method 9056A WG872631 20 05/16/16 17:26 05/17/16 11:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:04 CM

Collected by Collected date/time Received date/time

TMW-WWL1-05  L835078-02  Solid William R. Smith 05/10/16 15:10 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:08 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:29 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 10:49 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:12 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:37 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:52 CM

Collected by Collected date/time Received date/time

TMW-WWL1-12  L835078-03  Solid William R. Smith 05/10/16 15:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:17 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:52 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:35 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:00 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:28 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-01  L835078-04  Solid William R. Smith 05/10/16 16:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:20 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:15 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:50 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:58 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:22 DWR

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:29 CM

Wet Chemistry by Method 9056A WG872631 10 05/16/16 17:26 05/17/16 12:52 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:40 CM

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:23 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:39 JF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:14 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 10:21 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:29 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:53 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:16 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 03:04 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12  L835078-06  Solid William R. Smith 05/10/16 16:50 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:26 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 18:02 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:26 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:23 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:53 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 07:17 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12D  L835078-07  Solid William R. Smith 05/10/16 16:55 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:29 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 12:33 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:38 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:46 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 16:17 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 09:36 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 14:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:40 CM

Collected by Collected date/time Received date/time

TMW-WW6-EQ  L835078-08  GW William R. Smith 05/10/16 18:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872401 1 05/16/16 10:43 05/16/16 15:27 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872427 1 05/12/16 21:03 05/15/16 18:23 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872369 1 05/12/16 20:58 05/15/16 10:41 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872916 1 05/17/16 19:24 05/17/16 19:24 LRL

Volatile Organic Compounds (GC/MS) by Method 8260B WG872248 1 05/13/16 18:16 05/13/16 18:16 LRL

Wet Chemistry by Method 9056A WG873772 1 05/20/16 04:02 05/20/16 04:02 SAM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1730 15.9 200 20 05/17/2016 11:40 WG872631

Fluoride 5.61 0.261 1.00 1 05/19/2016 01:04 WG873240

Sulfate 7580 11.4 1000 20 05/17/2016 11:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 12200 1.41 10.0 1 05/14/2016 14:06 WG872357

Manganese 388 0.120 1.00 1 05/14/2016 14:06 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 07:06 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.2 59.0-128 05/18/2016 07:06 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:15 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:15 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:15 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:15 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:15 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 08:15 WG872230

    (S) a,a,a-Trifluorotoluene 95.8 87.2-117 05/19/2016 08:15 WG872230

    (S) 4-Bromofluorobenzene 96.7 69.7-129 05/19/2016 08:15 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range 7.31 1.61 4.00 1 05/17/2016 12:02 WG872902

C28-C40 Oil Range 3.15 J 0.274 4.00 1 05/17/2016 12:02 WG872902

    (S) o-Terphenyl 91.8 50.0-150 05/17/2016 12:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:05 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:05 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:05 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:05 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:05 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:05 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:05 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:05 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:05 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:05 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:05 WG872189

    (S) 2-Fluorophenol 67.0 21.1-116 05/18/2016 16:05 WG872189

    (S) Phenol-d5 68.0 26.3-121 05/18/2016 16:05 WG872189

    (S) Nitrobenzene-d5 83.5 21.9-129 05/18/2016 16:05 WG872189

    (S) 2-Fluorobiphenyl 74.9 34.9-129 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 62.6 21.6-142 05/18/2016 16:05 WG872189

    (S) p-Terphenyl-d14 63.6 21.5-128 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1070 39.8 500 50 05/17/2016 12:04 WG872631

Fluoride 16.1 0.261 1.00 1 05/19/2016 01:52 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 7850 1.41 10.0 1 05/14/2016 14:08 WG872357

Manganese 162 0.120 1.00 1 05/14/2016 14:08 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:12 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 98.8 59.0-128 05/18/2016 09:12 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:37 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:37 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:37 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:37 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:37 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 08:37 WG872230

    (S) a,a,a-Trifluorotoluene 95.5 87.2-117 05/19/2016 08:37 WG872230

    (S) 4-Bromofluorobenzene 99.6 69.7-129 05/19/2016 08:37 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 10:49 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 10:49 WG872902

    (S) o-Terphenyl 98.1 50.0-150 05/17/2016 10:49 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:29 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:29 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:29 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:29 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:29 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:29 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:29 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:29 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:29 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:29 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:29 WG872189

    (S) 2-Fluorophenol 57.1 21.1-116 05/18/2016 16:29 WG872189

    (S) Phenol-d5 46.4 26.3-121 05/18/2016 16:29 WG872189

    (S) Nitrobenzene-d5 64.5 21.9-129 05/18/2016 16:29 WG872189

    (S) 2-Fluorobiphenyl 66.2 34.9-129 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 39.8 21.6-142 05/18/2016 16:29 WG872189

    (S) p-Terphenyl-d14 39.6 21.5-128 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1690 39.8 500 50 05/17/2016 12:28 WG872631

Fluoride 11.8 0.261 1.00 1 05/19/2016 02:16 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:28 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2710 1.41 10.0 1 05/14/2016 14:17 WG872357

Manganese 64.7 0.120 1.00 1 05/14/2016 14:17 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:35 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 09:35 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:00 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:00 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:00 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:00 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:00 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 09:00 WG872230

    (S) a,a,a-Trifluorotoluene 96.3 87.2-117 05/19/2016 09:00 WG872230

    (S) 4-Bromofluorobenzene 98.8 69.7-129 05/19/2016 09:00 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:02 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:02 WG872902

    (S) o-Terphenyl 95.4 50.0-150 05/17/2016 11:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:52 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:52 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:52 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:52 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:52 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:52 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:52 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:52 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:52 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:52 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:52 WG872189

    (S) 2-Fluorophenol 64.9 21.1-116 05/18/2016 16:52 WG872189

    (S) Phenol-d5 58.7 26.3-121 05/18/2016 16:52 WG872189

    (S) Nitrobenzene-d5 64.9 21.9-129 05/18/2016 16:52 WG872189

    (S) 2-Fluorobiphenyl 56.2 34.9-129 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 51.6 21.6-142 05/18/2016 16:52 WG872189

    (S) p-Terphenyl-d14 46.8 21.5-128 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 113 0.795 10.0 1 05/17/2016 06:29 WG872631

Fluoride 4.56 0.261 1.00 1 05/19/2016 02:40 WG873240

Sulfate 2590 5.70 500 10 05/17/2016 12:52 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 10500 1.41 10.0 1 05/14/2016 14:20 WG872357

Manganese 344 0.120 1.00 1 05/14/2016 14:20 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction 0.255 J 0.108 0.500 5 05/18/2016 09:58 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.7 59.0-128 05/18/2016 09:58 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:22 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:22 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:22 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:22 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:22 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 09:22 WG872230

    (S) a,a,a-Trifluorotoluene 97.8 87.2-117 05/19/2016 09:22 WG872230

    (S) 4-Bromofluorobenzene 100 69.7-129 05/19/2016 09:22 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:50 WG872902

C28-C40 Oil Range 0.687 J 0.274 4.00 1 05/17/2016 11:50 WG872902

    (S) o-Terphenyl 84.3 50.0-150 05/17/2016 11:50 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:15 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:15 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:15 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:15 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:15 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:15 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:15 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:15 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:15 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:15 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:15 WG872189

    (S) 2-Fluorophenol 63.6 21.1-116 05/18/2016 17:15 WG872189

    (S) Phenol-d5 67.5 26.3-121 05/18/2016 17:15 WG872189

    (S) Nitrobenzene-d5 72.4 21.9-129 05/18/2016 17:15 WG872189

    (S) 2-Fluorobiphenyl 77.4 34.9-129 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 71.5 21.6-142 05/18/2016 17:15 WG872189

    (S) p-Terphenyl-d14 67.0 21.5-128 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 06:53 WG872631

Fluoride 15.8 0.261 1.00 1 05/19/2016 03:04 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 13:16 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 5580 1.41 10.0 1 05/14/2016 14:23 WG872357

Manganese 70.6 0.120 1.00 1 05/14/2016 14:23 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 10:21 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 10:21 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:29 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:29 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:29 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:29 WG873800

    (S) Toluene-d8 101 88.7-115 05/19/2016 15:29 WG873800

    (S) Dibromofluoromethane 102 76.3-123 05/19/2016 15:29 WG873800

    (S) a,a,a-Trifluorotoluene 101 87.2-117 05/19/2016 15:29 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:29 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:14 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:14 WG872902

    (S) o-Terphenyl 96.4 50.0-150 05/17/2016 11:14 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:39 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:39 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:39 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:39 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:39 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:39 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:39 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:39 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:39 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:39 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:39 WG872189

    (S) 2-Fluorophenol 59.4 21.1-116 05/18/2016 17:39 WG872189

    (S) Phenol-d5 58.8 26.3-121 05/18/2016 17:39 WG872189

    (S) Nitrobenzene-d5 64.1 21.9-129 05/18/2016 17:39 WG872189

    (S) 2-Fluorobiphenyl 56.5 34.9-129 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 58.0 21.6-142 05/18/2016 17:39 WG872189

    (S) p-Terphenyl-d14 66.9 21.5-128 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 07:17 WG872631

Fluoride 8.01 0.261 1.00 1 05/19/2016 04:16 WG873240

Sulfate 17200 28.5 2500 50 05/17/2016 13:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2880 1.41 10.0 1 05/14/2016 14:26 WG872357

Manganese 80.3 0.120 1.00 1 05/14/2016 14:26 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U J3 J6 0.108 0.500 5 05/18/2016 20:23 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.8 59.0-128 05/18/2016 20:23 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:53 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:53 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:53 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:53 WG873800

    (S) Toluene-d8 103 88.7-115 05/19/2016 15:53 WG873800

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 15:53 WG873800

    (S) a,a,a-Trifluorotoluene 100 87.2-117 05/19/2016 15:53 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:53 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:26 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:26 WG872902

    (S) o-Terphenyl 102 50.0-150 05/17/2016 11:26 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 18:02 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 18:02 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 18:02 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 18:02 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 18:02 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 18:02 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 18:02 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 18:02 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 18:02 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 18:02 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 18:02 WG872189

    (S) 2-Fluorophenol 45.8 21.1-116 05/18/2016 18:02 WG872189

    (S) Phenol-d5 45.5 26.3-121 05/18/2016 18:02 WG872189

    (S) Nitrobenzene-d5 52.8 21.9-129 05/18/2016 18:02 WG872189

    (S) 2-Fluorobiphenyl 48.0 34.9-129 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 44.1 21.6-142 05/18/2016 18:02 WG872189

    (S) p-Terphenyl-d14 42.5 21.5-128 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 899 0.795 10.0 1 05/17/2016 09:36 WG872631

Fluoride 11.2 0.261 1.00 1 05/19/2016 04:40 WG873240

Sulfate 18200 28.5 2500 50 05/17/2016 14:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 3950 1.41 10.0 1 05/14/2016 14:29 WG872357

Manganese 95.4 0.120 1.00 1 05/14/2016 14:29 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 20:46 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.5 59.0-128 05/18/2016 20:46 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 16:17 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 16:17 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 16:17 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 16:17 WG873800

    (S) Toluene-d8 106 88.7-115 05/19/2016 16:17 WG873800

    (S) Dibromofluoromethane 98.9 76.3-123 05/19/2016 16:17 WG873800

    (S) a,a,a-Trifluorotoluene 105 87.2-117 05/19/2016 16:17 WG873800

    (S) 4-Bromofluorobenzene 99.8 69.7-129 05/19/2016 16:17 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:38 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:38 WG872902

    (S) o-Terphenyl 94.5 50.0-150 05/17/2016 11:38 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 12:33 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 12:33 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 12:33 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 12:33 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 12:33 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 12:33 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 12:33 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 12:33 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 12:33 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 12:33 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 12:33 WG873908

    (S) 2-Fluorophenol 77.5 21.1-116 05/20/2016 12:33 WG873908

    (S) Phenol-d5 72.1 26.3-121 05/20/2016 12:33 WG873908

    (S) Nitrobenzene-d5 67.2 21.9-129 05/20/2016 12:33 WG873908

    (S) 2-Fluorobiphenyl 75.7 34.9-129 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 64.1 21.6-142 05/20/2016 12:33 WG873908

    (S) p-Terphenyl-d14 64.6 21.5-128 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 0.244 J 0.0519 1.00 1 05/20/2016 04:02 WG873772

Fluoride U 0.00990 0.100 1 05/20/2016 04:02 WG873772

Sulfate 0.269 J 0.0774 5.00 1 05/20/2016 04:02 WG873772

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.0241 B J 0.0141 0.100 1 05/16/2016 15:27 WG872401

Manganese U 0.00120 0.0100 1 05/16/2016 15:27 WG872401

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 19:24 WG872916

    (S) a,a,a-Trifluorotoluene(FID) 94.6 62.0-128 05/17/2016 19:24 WG872916

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene 0.000509 J 0.000331 0.00100 1 05/13/2016 18:16 WG872248

Toluene U 0.000780 0.00500 1 05/13/2016 18:16 WG872248

Ethylbenzene U 0.000384 0.00100 1 05/13/2016 18:16 WG872248

Total Xylenes U 0.00106 0.00300 1 05/13/2016 18:16 WG872248

    (S) Toluene-d8 105 90.0-115 05/13/2016 18:16 WG872248

    (S) Dibromofluoromethane 106 79.0-121 05/13/2016 18:16 WG872248

    (S) a,a,a-Trifluorotoluene 98.5 90.4-116 05/13/2016 18:16 WG872248

    (S) 4-Bromofluorobenzene 102 80.1-120 05/13/2016 18:16 WG872248

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0358 J 0.0222 0.100 1 05/15/2016 10:41 WG872369

C28-C40 Oil Range U 0.0118 0.100 1 05/15/2016 10:41 WG872369

    (S) o-Terphenyl 109 50.0-150 05/15/2016 10:41 WG872369

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U J4 0.000263 0.0100 1 05/15/2016 18:23 WG872427

2-Chlorophenol U 0.000283 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dichlorophenol U 0.000284 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dimethylphenol U 0.000624 0.0100 1 05/15/2016 18:23 WG872427

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dinitrophenol U 0.00325 0.0100 1 05/15/2016 18:23 WG872427

2-Nitrophenol U 0.000320 0.0100 1 05/15/2016 18:23 WG872427

4-Nitrophenol U 0.00201 0.0100 1 05/15/2016 18:23 WG872427

Pentachlorophenol U 0.000313 0.0100 1 05/15/2016 18:23 WG872427

Phenol U J4 0.000334 0.0100 1 05/15/2016 18:23 WG872427

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/15/2016 18:23 WG872427

    (S) 2-Fluorophenol 71.8 10.0-77.9 05/15/2016 18:23 WG872427

    (S) Phenol-d5 58.8 5.00-70.1 05/15/2016 18:23 WG872427

    (S) Nitrobenzene-d5 82.5 21.8-123 05/15/2016 18:23 WG872427

    (S) 2-Fluorobiphenyl 79.0 29.5-131 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 51.3 11.2-130 05/15/2016 18:23 WG872427

    (S) p-Terphenyl-d14 91.0 29.3-137 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872631
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137464-1  05/16/16 20:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Sulfate U 0.57 50.0

L835458-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835458-01  05/16/16 22:07 • (DUP) R3137464-4  05/16/16 22:30

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 15.8 17.1 1 8 15

Sulfate ND 2.85 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137464-2  05/16/16 20:31 • (LCSD) R3137464-3  05/16/16 20:55

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 192 192 96 96 80-120 0 15

Sulfate 200 194 195 97 97 80-120 0 15

L834994-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834994-01  05/17/16 03:18 • (MS) R3137464-5  05/17/16 03:42 • (MSD) R3137464-6  05/17/16 04:06

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 559 13.1 595 564 104 99 1 80-120 5 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873240
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138282-1  05/18/16 23:05

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Fluoride U 0.261 1.00

L835078-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835078-01  05/19/16 01:04 • (DUP) R3138282-4  05/19/16 01:28

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 5.61 5.53 1 1 15

L835938-02 Original Sample (OS) • Duplicate (DUP)

(OS) L835938-02  05/19/16 09:16 • (DUP) R3138282-5  05/19/16 09:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 6.25 7.86 1 23 J3 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138282-2  05/18/16 23:28 • (LCSD) R3138282-3  05/18/16 23:52

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Fluoride 20.0 19.9 20.0 100 100 80-120 0 15

L835938-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835938-03  05/19/16 10:14 • (MS) R3138282-6  05/19/16 11:26 • (MSD) R3138282-7  05/19/16 11:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Fluoride 50.0 5.27 36.6 33.9 63 57 1 80-120 J6 J6 7 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3138709-1  05/19/16 20:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L834614-04 Original Sample (OS) • Duplicate (DUP)

(OS) L834614-04  05/20/16 02:49 • (DUP) R3138709-5  05/20/16 03:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 1.51 1.52 1 0 15

Fluoride ND 0.0592 1 0 15

Sulfate 18.1 18.1 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138709-2  05/19/16 21:03 • (LCSD) R3138709-3  05/19/16 21:18

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.2 39.2 98 98 80-120 0 15

Fluoride 8.00 7.89 7.89 99 99 80-120 0 15

Sulfate 40.0 39.6 39.6 99 99 80-120 0 15

L834185-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L834185-02  05/20/16 00:54 • (MS) R3138709-4  05/20/16 01:09

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 40.1 92.4 104 1 80-120

Fluoride 5.00 0.558 5.88 106 1 80-120

Sulfate 50.0 6.65 60.4 107 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

L834409-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834409-03  05/20/16 04:45 • (MS) R3138709-6  05/20/16 04:59 • (MSD) R3138709-7  05/20/16 05:14

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 31.0 80.0 81.0 98 100 1 80-120 1 15

Fluoride 5.00 ND 5.21 5.34 102 105 1 80-120 2 15

Sulfate 50.0 ND 53.0 53.9 101 103 1 80-120 2 15

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 25 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 25 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872357
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3136806-1  05/14/16 13:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Iron 1.56 J 1.41 10.0

Manganese U 0.12 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136806-2  05/14/16 13:46 • (LCSD) R3136806-3  05/14/16 13:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Iron 1000 937 924 94 92 80-120 1 20

Manganese 100 93.2 92.0 93 92 80-120 1 20

L835281-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835281-01  05/14/16 13:51 • (MS) R3136806-6  05/14/16 14:00 • (MSD) R3136806-7  05/14/16 14:03

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Iron 1090 20800 20900 23500 15 254 1 75-125 V V 12 20

Manganese 109 608 701 714 85 97 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872401
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137224-7  05/16/16 19:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron 0.0473 J 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137224-8  05/16/16 19:17 • (LCSD) R3137224-9  05/16/16 19:20

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 10.2 10.3 102 103 80-120 1 20

Manganese 1.00 0.997 1.00 100 100 80-120 1 20

L835100-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835100-04  05/16/16 19:23 • (MS) R3137224-11  05/16/16 19:28 • (MSD) R3137224-12  05/16/16 19:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Iron 10.0 0.0740 10.3 10.3 102 102 1 75-125 0 20

Manganese 1.00 0.00612 1.02 1.02 102 101 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872916
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137716-5  05/17/16 12:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction 0.0333 J 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 94.7   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137716-3  05/17/16 11:43 • (LCSD) R3137716-4  05/17/16 12:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 5.24 5.58 95.3 101 67.0-132 6.28 20

    (S) a,a,a-Trifluorotoluene(FID)    104 104 62.0-128     

L835661-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835661-01  05/17/16 17:33 • (MS) R3137716-8  05/17/16 16:27 • (MSD) R3137716-9  05/17/16 16:49

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 5.49 5.50 99.1 99.3 1 50.0-143 0.200 20

    (S) a,a,a-Trifluorotoluene(FID)     103 104  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873092
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3137718-3  05/18/16 01:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 99.8   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137718-1  05/17/16 23:52 • (LCSD) R3137718-2  05/18/16 00:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 6.45 6.44 117 117 63.5-137 0.140 20

    (S) a,a,a-Trifluorotoluene(FID)    99.0 99.6 59.0-128     

L835078-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-04  05/18/16 09:58 • (MS) R3137718-4  05/18/16 01:46 • (MSD) R3137718-5  05/18/16 02:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 0.255 18.3 14.9 65.7 53.1 5 28.5-138 20.9 23.6

    (S) a,a,a-Trifluorotoluene(FID)     96.5 97.4  59.0-128     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 29 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 29 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873220
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 6 , 0 7

Method Blank (MB)

(MB) R3138234-3  05/18/16 17:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138234-1  05/18/16 16:42 • (LCSD) R3138234-2  05/18/16 17:04

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.59 6.61 102 120 63.5-137 16.8 20

    (S) a,a,a-Trifluorotoluene(FID)    99.3 99.1 59.0-128     

L835078-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-06  05/18/16 20:23 • (MS) R3138234-4  05/18/16 19:15 • (MSD) R3138234-5  05/18/16 19:38

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 4.61 9.33 16.8 33.9 5 28.5-138 J6 J3 67.8 23.6

    (S) a,a,a-Trifluorotoluene(FID)     98.4 98.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872230
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3138213-3  05/19/16 01:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 101   76.3-123

    (S) a,a,a-Trifluorotoluene 94.8   87.2-117

    (S) 4-Bromofluorobenzene 100   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138213-1  05/18/16 23:58 • (LCSD) R3138213-2  05/19/16 00:21

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0232 0.0234 92.7 93.6 72.6-120 1.03 20

Ethylbenzene 0.0250 0.0248 0.0244 99.2 97.6 78.6-124 1.62 20

Toluene 0.0250 0.0243 0.0247 97.2 98.7 76.7-116 1.52 20

Xylenes, Total 0.0750 0.0724 0.0729 96.5 97.1 78.1-123 0.620 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    103 103 76.3-123     

    (S) a,a,a-Trifluorotoluene    95.8 96.3 87.2-117     

    (S) 4-Bromofluorobenzene    102 101 69.7-129     

L835057-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835057-12  05/19/16 03:21 • (MS) R3138213-4  05/19/16 02:13 • (MSD) R3138213-5  05/19/16 02:36

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 ND 0.0727 0.122 58.2 97.3 5 47.8-131 J3 50.4 22.8

Ethylbenzene 0.0250 ND 0.0847 0.121 67.8 97.1 5 44.8-135 J3 35.6 26.9

Toluene 0.0250 ND 0.0832 0.122 66.5 97.9 5 47.8-127 J3 38.1 24.3

Xylenes, Total 0.0750 ND 0.253 0.362 67.6 96.6 5 42.7-135 J3 35.4 26.6

    (S) Toluene-d8     104 103  88.7-115     

    (S) Dibromofluoromethane     102 104  76.3-123     

    (S) a,a,a-Trifluorotoluene     95.0 94.8  87.2-117     

    (S) 4-Bromofluorobenzene     98.2 99.3  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138352-3  05/19/16 10:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 95.5   76.3-123

    (S) a,a,a-Trifluorotoluene 106   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138352-1  05/19/16 08:30 • (LCSD) R3138352-2  05/19/16 08:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0228 0.0223 91.1 89.3 72.6-120 2.05 20

Ethylbenzene 0.0250 0.0259 0.0253 103 101 78.6-124 2.09 20

Toluene 0.0250 0.0229 0.0232 91.6 92.9 76.7-116 1.39 20

Xylenes, Total 0.0750 0.0751 0.0738 100 98.4 78.1-123 1.75 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    99.3 96.4 76.3-123     

    (S) a,a,a-Trifluorotoluene    105 107 87.2-117     

    (S) 4-Bromofluorobenzene    102 103 69.7-129     

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0336 ND 1.40 1.36 90.6 87.5 45 47.8-131 3.33 22.8

Ethylbenzene 0.0336 ND 1.38 1.33 87.5 84.4 45 44.8-135 3.38 26.9

Toluene 0.0336 ND 1.40 1.37 90.6 88.7 45 47.8-127 2.13 24.3

Xylenes, Total 0.101 1.60 5.48 5.40 85.5 83.9 45 42.7-135 1.35 26.6

    (S) Toluene-d8     104 104  88.7-115     

    (S) Dibromofluoromethane     101 98.8  76.3-123     

    (S) a,a,a-Trifluorotoluene     102 104  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     95.1 99.8  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872248
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136703-3  05/13/16 13:23

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 105   90.0-115

    (S) Dibromofluoromethane 105   79.0-121

    (S) a,a,a-Trifluorotoluene 98.8   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136703-1  05/13/16 12:14 • (LCSD) R3136703-2  05/13/16 12:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0259 0.0255 103 102 73.0-122 1.27 20

Ethylbenzene 0.0250 0.0260 0.0246 104 98.2 80.9-121 5.57 20

Toluene 0.0250 0.0264 0.0251 105 100 77.9-116 5.02 20

Xylenes, Total 0.0750 0.0786 0.0747 105 99.6 79.2-122 5.11 20

    (S) Toluene-d8    105 104 90.0-115     

    (S) Dibromofluoromethane    102 106 79.0-121     

    (S) a,a,a-Trifluorotoluene    99.7 99.5 90.4-116     

    (S) 4-Bromofluorobenzene    97.8 98.1 80.1-120     

L835078-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-08  05/13/16 18:16 • (MS) R3136703-4  05/13/16 18:33 • (MSD) R3136703-5  05/13/16 18:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.000509 0.0233 0.0247 91.1 96.9 1 58.6-133 6.06 20

Ethylbenzene 0.0250 U 0.0217 0.0232 86.9 92.7 1 62.7-136 6.45 20

Toluene 0.0250 U 0.0224 0.0240 89.4 95.8 1 67.8-124 6.96 20

Xylenes, Total 0.0750 U 0.0658 0.0704 87.8 93.9 1 65.6-133 6.70 20

    (S) Toluene-d8     104 106  90.0-115     

    (S) Dibromofluoromethane     106 108  79.0-121     

    (S) a,a,a-Trifluorotoluene     97.8 102  90.4-116     

    (S) 4-Bromofluorobenzene     98.4 98.0  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872369
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3139237-1  05/15/16 09:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 112   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139237-2  05/15/16 10:07 • (LCSD) R3139237-3  05/15/16 10:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.53 1.54 102 102 70.0-130 0.680 20

    (S) o-Terphenyl    110 117 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872902
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137450-1  05/17/16 10:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 103   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137450-2  05/17/16 10:25 • (LCSD) R3137450-3  05/17/16 10:37

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 48.2 52.7 80.3 87.9 50.0-100 9.05 20

    (S) o-Terphenyl    93.1 93.4 50.0-150     

L835078-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-01  05/17/16 12:02 • (MS) R3137450-4  05/17/16 12:15 • (MSD) R3137450-5  05/17/16 12:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 7.31 57.8 64.7 84.1 95.7 1 50.0-100 11.4 20

    (S) o-Terphenyl     72.6 68.2  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3138162-3  05/18/16 13:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 80.9   21.9-129

    (S) 2-Fluorobiphenyl 83.1   34.9-129

    (S) p-Terphenyl-d14 85.7   21.5-128

    (S) Phenol-d5 80.4   26.3-121

    (S) 2-Fluorophenol 74.3   21.1-116

    (S) 2,4,6-Tribromophenol 74.1   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.587 0.686 88.0 103 51.1-113 15.6 20

2-Chlorophenol 0.667 0.469 0.525 70.3 78.7 40.8-103 11.3 20

2,4-Dichlorophenol 0.667 0.551 0.617 82.6 92.5 46.2-109 11.3 20

2,4-Dimethylphenol 0.667 0.557 0.647 83.6 97.1 42.2-110 15.0 20

4,6-Dinitro-2-methylphenol 0.667 0.536 0.586 80.3 87.8 23.1-119 8.86 23.7

2,4-Dinitrophenol 0.667 0.332 0.345 49.8 51.7 10.0-105 3.82 36.5

2-Nitrophenol 0.667 0.532 0.620 79.7 93.0 44.2-113 15.3 20.9

4-Nitrophenol 0.667 0.538 0.600 80.7 90.0 34.8-109 10.9 20

Pentachlorophenol 0.667 0.550 0.574 82.5 86.1 16.2-102 4.25 22.9

Phenol 0.667 0.497 0.599 74.6 89.8 41.5-106 18.5 20

2,4,6-Trichlorophenol 0.667 0.565 0.620 84.7 93.0 44.4-108 9.39 20

    (S) Nitrobenzene-d5    86.7 99.9 21.9-129     

    (S) 2-Fluorobiphenyl    83.6 94.3 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    81.3 84.5 21.5-128     

    (S) Phenol-d5    74.6 82.2 26.3-121     

    (S) 2-Fluorophenol    71.3 82.1 21.1-116     

    (S) 2,4,6-Tribromophenol    83.7 84.4 21.6-142     

L835035-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835035-10  05/19/16 12:00 • (MS) R3138313-1  05/19/16 12:24 • (MSD) R3138313-2  05/19/16 12:47

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.142 U 0.632 0.663 89.0 93.4 5 27.0-154 4.76 26.6

2-Chlorophenol 0.142 U 0.524 0.563 73.8 79.2 5 33.2-121 7.06 29.3

2,4-Dichlorophenol 0.142 U 0.634 0.639 89.2 90.0 5 34.8-134 0.890 27.3

2,4-Dimethylphenol 0.142 U 0.638 0.651 89.9 91.7 5 12.3-149 2.00 32.3

4,6-Dinitro-2-methylphenol 0.142 U ND ND 0.000 0.000 5 10.0-144 J6 J6 0.000 32.7

2,4-Dinitrophenol 0.142 U ND ND 0.000 0.000 5 10.0-121 J6 J6 0.000 39.4

2-Nitrophenol 0.142 U 0.636 0.652 89.5 91.8 5 29.5-144 2.53 29.9

4-Nitrophenol 0.142 U 0.586 0.569 82.6 80.1 5 20.0-133 3.03 30.2

Pentachlorophenol 0.142 U 0.655 0.671 92.3 94.5 5 10.0-139 2.43 28.3

Phenol 0.142 U 0.565 0.644 79.5 90.7 5 25.1-130 13.1 29.6

2,4,6-Trichlorophenol 0.142 U 0.633 0.675 89.1 95.1 5 33.8-133 6.52 28.1

    (S) Nitrobenzene-d5     86.3 94.0  21.9-129     

    (S) 2-Fluorobiphenyl     83.0 81.1  34.9-129     

    (S) p-Terphenyl-d14     82.2 60.4  21.5-128     

    (S) Phenol-d5     80.2 86.0  26.3-121     

    (S) 2-Fluorophenol     78.2 82.9  21.1-116     

    (S) 2,4,6-Tribromophenol     80.1 84.2  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136946-3  05/15/16 16:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 85.3   21.8-123

    (S) 2-Fluorobiphenyl 75.7   29.5-131

    (S) p-Terphenyl-d14 88.4   29.3-137

    (S) Phenol-d5 53.1   5.00-70.1

    (S) 2-Fluorophenol 72.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 44.8   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0516 0.0536 103 107 35.7-100 J4 J4 3.90 22.9

2-Chlorophenol 0.0500 0.0350 0.0353 70.1 70.6 26.2-91.5 0.760 26.5

2,4-Dichlorophenol 0.0500 0.0414 0.0421 82.8 84.1 31.4-103 1.56 24.9

2,4-Dimethylphenol 0.0500 0.0402 0.0453 80.3 90.6 31.9-107 12.0 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0450 0.0490 89.9 98.1 18.4-148 8.69 24.4

2,4-Dinitrophenol 0.0500 0.0286 0.0321 57.1 64.3 24.2-128 11.8 20.5

2-Nitrophenol 0.0500 0.0429 0.0419 85.7 83.9 25.9-106 2.18 26.9

4-Nitrophenol 0.0500 0.0259 0.0255 51.9 50.9 10.0-52.7 1.86 40

Pentachlorophenol 0.0500 0.0325 0.0346 65.0 69.1 10.0-97.4 6.22 35.1

Phenol 0.0500 0.0280 0.0295 55.9 59.1 10.0-57.9 J4 5.49 35

2,4,6-Trichlorophenol 0.0500 0.0418 0.0443 83.7 88.6 29.8-107 5.71 24.1

    (S) Nitrobenzene-d5    93.0 96.0 21.8-123     

    (S) 2-Fluorobiphenyl    80.1 80.5 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    88.1 101 29.3-137     

    (S) Phenol-d5    55.5 52.7 5.00-70.1     

    (S) 2-Fluorophenol    66.2 67.0 10.0-77.9     

    (S) 2,4,6-Tribromophenol    62.1 62.8 11.2-130     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

B The same analyte is found in the associated blank.
J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 27,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835353

Samples Received: 05/13/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 27,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

May 27,  2016

Chris McCord
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1  L835353-01  GW 05/12/16 08:30 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:15 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 15:12 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:33 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:32 05/17/16 00:32 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:20 05/19/16 00:20 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:02 05/24/16 13:02 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:11 05/26/16 11:11 CM

Collected by Collected date/time Received date/time

TMW-WWL2  L835353-02  GW 05/12/16 09:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:12 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:26 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:50 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:53 05/17/16 00:53 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:43 05/19/16 00:43 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:31 05/24/16 13:31 CM

Wet Chemistry by Method 9056A WG874711 100 05/24/16 13:45 05/24/16 13:45 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:25 05/26/16 11:25 CM

Collected by Collected date/time Received date/time

TMW-WWL2D  L835353-03  GW 05/12/16 09:05 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:18 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:49 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 05:07 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 01:15 05/17/16 01:15 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 01:05 05/19/16 01:05 DAH

Wet Chemistry by Method 9056A WG874225 1 05/23/16 13:58 05/23/16 13:58 SAM

Wet Chemistry by Method 9056A WG874225 500 05/23/16 12:55 05/23/16 12:55 SAM

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-04  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:12 05/18/16 20:12 DAH

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-05  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:34 05/18/16 20:34 DAH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

WWL-SPC  L835353-06  Solid 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG873476 1 05/18/16 17:22 05/19/16 09:44 NJB

Metals (ICP) by Method 6010B WG873554 1 05/20/16 11:08 05/20/16 13:52 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 14:58 SNR

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG873587 1 05/19/16 21:44 05/20/16 19:28 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG874253 5 05/20/16 17:57 05/20/16 22:59 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG874942 5 05/24/16 16:07 05/25/16 02:00 DWR

Wet Chemistry by Method 9056A WG874228 1 05/23/16 09:00 05/23/16 17:37 CM

Wet Chemistry by Method 9056A WG874228 10 05/23/16 09:00 05/23/16 18:01 CM

Wet Chemistry by Method 9056A WG874228 50 05/23/16 09:00 05/24/16 09:03 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 12200 26.0 500 500 05/26/2016 11:11 WG875355

Fluoride 6.21 0.00990 0.100 1 05/24/2016 13:02 WG874711

Sulfate 18800 38.7 2500 500 05/26/2016 11:11 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.234 J 0.0705 0.500 5 05/17/2016 17:15 WG872666

Manganese 0.954 0.00600 0.0500 5 05/17/2016 17:15 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:32 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.2 62.0-128 05/17/2016 00:32 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:20 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:20 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:20 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:20 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:20 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/19/2016 00:20 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/19/2016 00:20 WG872872

    (S) 4-Bromofluorobenzene 101 80.1-120 05/19/2016 00:20 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0851 J 0.0222 0.100 1 05/17/2016 04:33 WG872740

C28-C40 Oil Range 0.0419 J 0.0118 0.100 1 05/17/2016 04:33 WG872740

    (S) o-Terphenyl 95.3 50.0-150 05/17/2016 04:33 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 15:12 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 15:12 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 15:12 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 15:12 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 15:12 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 15:12 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 15:12 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 15:12 WG872936

    (S) 2-Fluorophenol 43.8 10.0-77.9 05/19/2016 15:12 WG872936

    (S) Phenol-d5 32.9 5.00-70.1 05/19/2016 15:12 WG872936

    (S) Nitrobenzene-d5 76.8 21.8-123 05/19/2016 15:12 WG872936

    (S) 2-Fluorobiphenyl 87.2 29.5-131 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 71.9 11.2-130 05/19/2016 15:12 WG872936

    (S) p-Terphenyl-d14 98.2 29.3-137 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7130 5.19 100 100 05/24/2016 13:45 WG874711

Fluoride 2.59 0.00990 0.100 1 05/24/2016 13:31 WG874711

Sulfate 14600 38.7 2500 500 05/26/2016 11:25 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.169 J 0.0705 0.500 5 05/17/2016 17:12 WG872666

Manganese 0.836 0.00600 0.0500 5 05/17/2016 17:12 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:53 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.5 62.0-128 05/17/2016 00:53 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:43 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:43 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:43 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:43 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:43 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 00:43 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 00:43 WG872872

    (S) 4-Bromofluorobenzene 114 80.1-120 05/19/2016 00:43 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.182 0.0222 0.100 1 05/17/2016 04:50 WG872740

C28-C40 Oil Range 0.175 0.0118 0.100 1 05/17/2016 04:50 WG872740

    (S) o-Terphenyl 104 50.0-150 05/17/2016 04:50 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:26 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:26 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:26 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:26 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:26 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:26 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:26 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:26 WG872936

    (S) 2-Fluorophenol 52.9 10.0-77.9 05/19/2016 19:26 WG872936

    (S) Phenol-d5 38.1 5.00-70.1 05/19/2016 19:26 WG872936

    (S) Nitrobenzene-d5 84.9 21.8-123 05/19/2016 19:26 WG872936

    (S) 2-Fluorobiphenyl 88.9 29.5-131 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 78.3 11.2-130 05/19/2016 19:26 WG872936

    (S) p-Terphenyl-d14 99.5 29.3-137 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7100 26.0 500 500 05/23/2016 12:55 WG874225

Fluoride 3.10 0.00990 0.100 1 05/23/2016 13:58 WG874225

Sulfate 16800 38.7 2500 500 05/23/2016 12:55 WG874225

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.981 0.0705 0.500 5 05/17/2016 17:18 WG872666

Manganese 0.910 0.00600 0.0500 5 05/17/2016 17:18 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 01:15 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 98.8 62.0-128 05/17/2016 01:15 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 01:05 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 01:05 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 01:05 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 01:05 WG872872

    (S) Toluene-d8 103 90.0-115 05/19/2016 01:05 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 01:05 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 01:05 WG872872

    (S) 4-Bromofluorobenzene 116 80.1-120 05/19/2016 01:05 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0892 J 0.0222 0.100 1 05/17/2016 05:07 WG872740

C28-C40 Oil Range 0.0898 J 0.0118 0.100 1 05/17/2016 05:07 WG872740

    (S) o-Terphenyl 97.7 50.0-150 05/17/2016 05:07 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:49 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:49 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:49 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:49 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:49 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:49 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:49 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:49 WG872936

    (S) 2-Fluorophenol 40.0 10.0-77.9 05/19/2016 19:49 WG872936

    (S) Phenol-d5 32.2 5.00-70.1 05/19/2016 19:49 WG872936

    (S) Nitrobenzene-d5 70.2 21.8-123 05/19/2016 19:49 WG872936

    (S) 2-Fluorobiphenyl 81.9 29.5-131 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 63.3 11.2-130 05/19/2016 19:49 WG872936

    (S) p-Terphenyl-d14 94.9 29.3-137 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:12 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:12 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:12 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:12 WG872872

    (S) Toluene-d8 104 90.0-115 05/18/2016 20:12 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/18/2016 20:12 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/18/2016 20:12 WG872872

    (S) 4-Bromofluorobenzene 99.5 80.1-120 05/18/2016 20:12 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:34 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:34 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:34 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:34 WG872872

    (S) Toluene-d8 108 90.0-115 05/18/2016 20:34 WG872872

    (S) Dibromofluoromethane 99.3 79.0-121 05/18/2016 20:34 WG872872

    (S) a,a,a-Trifluorotoluene 108 90.4-116 05/18/2016 20:34 WG872872

    (S) 4-Bromofluorobenzene 105 80.1-120 05/18/2016 20:34 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1660 7.95 100 10 05/23/2016 18:01 WG874228

Fluoride 18.3 0.261 1.00 1 05/23/2016 17:37 WG874228

Sulfate 20000 28.5 2500 50 05/24/2016 09:03 WG874228

Mercury by Method 7471A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Mercury U 0.00280 0.0200 1 05/19/2016 09:44 WG873476

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Arsenic 2.87 0.650 2.00 1 05/20/2016 13:52 WG873554

Barium 95.9 0.170 0.500 1 05/20/2016 13:52 WG873554

Cadmium 0.222 J 0.0700 0.500 1 05/20/2016 13:52 WG873554

Chromium 5.89 0.140 1.00 1 05/20/2016 13:52 WG873554

Iron 5120 1.41 10.0 1 05/20/2016 13:52 WG873554

Lead 7.90 0.190 0.500 1 05/20/2016 13:52 WG873554

Manganese 390 0.120 1.00 1 05/20/2016 13:52 WG873554

Selenium U 0.740 2.00 1 05/20/2016 13:52 WG873554

Silver U 0.280 1.00 1 05/20/2016 13:52 WG873554

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/20/2016 22:59 WG874253

    (S) a,a,a-Trifluorotoluene(FID) 87.3 59.0-128 05/20/2016 22:59 WG874253

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/25/2016 02:00 WG874942

Toluene U 0.00217 0.0250 5 05/25/2016 02:00 WG874942

Ethylbenzene U 0.00148 0.00500 5 05/25/2016 02:00 WG874942

Total Xylenes U 0.00349 0.0150 5 05/25/2016 02:00 WG874942

    (S) Toluene-d8 106 88.7-115 05/25/2016 02:00 WG874942

    (S) Dibromofluoromethane 102 76.3-123 05/25/2016 02:00 WG874942

    (S) a,a,a-Trifluorotoluene 103 87.2-117 05/25/2016 02:00 WG874942

    (S) 4-Bromofluorobenzene 103 69.7-129 05/25/2016 02:00 WG874942

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/20/2016 19:28 WG873587

C28-C40 Oil Range 4.12 0.274 4.00 1 05/20/2016 19:28 WG873587

    (S) o-Terphenyl 87.5 50.0-150 05/20/2016 19:28 WG873587
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 14:58 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 14:58 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 14:58 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 14:58 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 14:58 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 14:58 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 14:58 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 14:58 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 14:58 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 14:58 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 14:58 WG873908

    (S) 2-Fluorophenol 61.1 21.1-116 05/20/2016 14:58 WG873908

    (S) Phenol-d5 55.3 26.3-121 05/20/2016 14:58 WG873908

    (S) Nitrobenzene-d5 67.6 21.9-129 05/20/2016 14:58 WG873908

    (S) 2-Fluorobiphenyl 62.2 34.9-129 05/20/2016 14:58 WG873908

    (S) 2,4,6-Tribromophenol 46.7 21.6-142 05/20/2016 14:58 WG873908

    (S) p-Terphenyl-d14 52.9 21.5-128 05/20/2016 14:58 WG873908
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874225
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 3

Method Blank (MB)

(MB) R3139265-1  05/23/16 09:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139265-2  05/23/16 09:23 • (LCSD) R3139265-3  05/23/16 09:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 38.9 38.9 97 97 80-120 0 15

Fluoride 8.00 7.73 7.76 97 97 80-120 0 15

Sulfate 40.0 38.5 38.6 96 97 80-120 0 15

L835977-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835977-10  05/23/16 17:41 • (MS) R3139265-4  05/23/16 17:57 • (MSD) R3139265-5  05/23/16 18:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 0.361 5.34 5.28 100 98 1 80-120 1 15

Sulfate 50.0 ND 50.8 51.0 99 99 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874711
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3139346-1  05/24/16 08:33

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L836606-01 Original Sample (OS) • Duplicate (DUP)

(OS) L836606-01  05/24/16 16:53 • (DUP) R3139346-5  05/24/16 17:07

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride ND 0.611 1 0 15

Fluoride ND 0.0818 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139346-2  05/24/16 08:47 • (LCSD) R3139346-3  05/24/16 10:27

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.0 39.2 97 98 90-110 0 20

Fluoride 8.00 7.82 7.84 98 98 90-110 0 20

L836505-07 Original Sample (OS) • Matrix Spike (MS)

(OS) L836505-07  05/24/16 14:28 • (MS) R3139346-4  05/24/16 14:43

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 17.2 67.6 101 1 80-120

Fluoride 5.00 0.122 5.04 98 1 80-120

L836606-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836606-06  05/24/16 18:36 • (MS) R3139346-6  05/24/16 18:50 • (MSD) R3139346-7  05/24/16 19:04

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 ND 50.1 51.6 100 103 1 80-120 3 15

Fluoride 5.00 ND 4.98 5.18 98 102 1 80-120 4 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG875355
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3140117-1  05/26/16 09:06

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Sulfate U 0.0774 5.00

L837803-06 Original Sample (OS) • Duplicate (DUP)

(OS) L837803-06  05/26/16 15:51 • (DUP) R3140117-4  05/26/16 16:06

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 35.7 35.6 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3140117-2  05/26/16 09:21 • (LCSD) R3140117-3  05/26/16 09:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.4 39.3 99 98 80-120 0 15

Sulfate 40.0 39.8 39.8 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139258-1  05/23/16 10:37

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Fluoride U 0.261 1.00

Sulfate U 0.57 50.0

L836501-15 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-15  05/23/16 20:25 • (DUP) R3139258-4  05/23/16 20:49

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 86.9 80.8 1 7 15

Fluoride 7.38 6.69 1 10 15

Sulfate 215 177 1 19 P1 15

L836501-21 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-21  05/24/16 00:48 • (DUP) R3139258-7  05/24/16 01:12

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 75.8 83.5 1 10 15

Fluoride 16.2 13.3 1 20 J3 15

Sulfate 257 235 1 9 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139258-2  05/23/16 11:01 • (LCSD) R3139258-3  05/23/16 11:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 199 199 99 99 80-120 0 15

Fluoride 20.0 20.4 20.5 102 103 80-120 0 15

Sulfate 200 200 200 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

L836501-16 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836501-16  05/23/16 22:00 • (MS) R3139258-5  05/23/16 22:24 • (MSD) R3139258-6  05/23/16 22:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 538 78.6 643 629 105 102 1 80-120 2 15

Fluoride 53.8 5.67 49.6 49.1 82 81 1 80-120 1 15

Sulfate 538 269 822 816 103 102 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873476
M e r c u r y  b y  M e t h o d  7 4 7 1 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138224-1  05/19/16 09:36

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Mercury U 0.0028 0.0200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138224-2  05/19/16 09:39 • (LCSD) R3138224-3  05/19/16 09:41

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 0.260 0.274 87 91 80-120 5 20

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/19/16 09:44 • (MS) R3138224-4  05/19/16 09:47 • (MSD) R3138224-5  05/19/16 09:54

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 U 0.282 0.276 94 92 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872666
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137501-1  05/17/16 12:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron U 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137501-2  05/17/16 12:04 • (LCSD) R3137501-3  05/17/16 12:07

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 9.70 9.78 97 98 80-120 1 20

Manganese 1.00 0.973 0.980 97 98 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138672-1  05/20/16 13:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Arsenic U 0.65 2.00

Barium 0.278 J 0.17 0.500

Cadmium U 0.07 0.500

Chromium U 0.14 1.00

Iron U 1.41 10.0

Lead U 0.19 0.500

Manganese U 0.12 1.00

Selenium U 0.74 2.00

Silver U 0.28 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138672-2  05/20/16 13:33 • (LCSD) R3138672-3  05/20/16 13:35

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Arsenic 100 99.2 97.4 99 97 80-120 2 20

Barium 100 104 102 104 102 80-120 1 20

Cadmium 100 103 101 103 101 80-120 2 20

Chromium 100 99.2 97.9 99 98 80-120 1 20

Iron 1000 974 963 97 96 80-120 1 20

Lead 100 104 102 104 102 80-120 2 20

Manganese 100 99.7 98.4 100 98 80-120 1 20

Selenium 100 103 102 103 102 80-120 1 20

Silver 100 98.4 97.0 98 97 80-120 1 20

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Arsenic 105 4.07 102 106 94 97 1 75-125 3 20

Barium 105 47.6 155 166 102 113 1 75-125 7 20

Cadmium 105 U 106 108 101 103 1 75-125 2 20

Chromium 105 7.15 105 111 93 99 1 75-125 6 20

Iron 1050 11300 10800 12600 0 118 1 75-125 V 16 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Lead 105 6.62 114 116 102 105 1 75-125 2 20

Manganese 105 293 362 353 65 57 1 75-125 J6 J6 2 20

Selenium 105 U 92.7 98.3 88 94 1 75-125 6 20

Silver 105 U 100 104 95 99 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872894
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137306-3  05/16/16 22:25

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction U 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137306-1  05/16/16 21:22 • (LCSD) R3137306-2  05/16/16 21:43

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 6.14 6.04 112 110 67.0-132 1.66 20

    (S) a,a,a-Trifluorotoluene(FID)    102 101 62.0-128     

L834446-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834446-01  05/16/16 23:50 • (MS) R3137306-4  05/16/16 22:46 • (MSD) R3137306-5  05/16/16 23:07

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 2.91 3.00 52.9 54.6 1 50.0-143 3.25 20

    (S) a,a,a-Trifluorotoluene(FID)     100 100  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874253
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138993-3  05/20/16 19:11

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 88.2   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138993-1  05/20/16 18:01 • (LCSD) R3138993-2  05/20/16 18:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.12 4.92 93.0 89.4 63.5-137 3.96 20

    (S) a,a,a-Trifluorotoluene(FID)    89.1 89.0 59.0-128     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 22:59 • (MS) R3138993-4  05/20/16 21:50 • (MSD) R3138993-5  05/20/16 22:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 17.6 19.8 63.9 71.9 5 28.5-138 11.7 23.6

    (S) a,a,a-Trifluorotoluene(FID)     86.7 87.5  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872872
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3138238-3  05/18/16 18:41

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 102   90.0-115

    (S) Dibromofluoromethane 109   79.0-121

    (S) a,a,a-Trifluorotoluene 103   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138238-1  05/18/16 16:49 • (LCSD) R3138238-2  05/18/16 17:11

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0256 0.0267 102 107 73.0-122 4.33 20

Ethylbenzene 0.0250 0.0251 0.0260 100 104 80.9-121 3.74 20

Toluene 0.0250 0.0235 0.0244 93.9 97.4 77.9-116 3.63 20

Xylenes, Total 0.0750 0.0736 0.0765 98.2 102 79.2-122 3.82 20

    (S) Toluene-d8    105 106 90.0-115     

    (S) Dibromofluoromethane    110 103 79.0-121     

    (S) a,a,a-Trifluorotoluene    103 106 90.4-116     

    (S) 4-Bromofluorobenzene    101 106 80.1-120     

L835321-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835321-02  05/18/16 21:19 • (MS) R3138238-4  05/18/16 19:04 • (MSD) R3138238-5  05/18/16 19:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 ND 0.0233 0.0247 93.2 98.8 1 58.6-133 5.89 20

Ethylbenzene 0.0250 ND 0.0234 0.0253 93.5 101 1 62.7-136 7.89 20

Toluene 0.0250 ND 0.0215 0.0228 85.9 91.4 1 67.8-124 6.16 20

Xylenes, Total 0.0750 ND 0.0695 0.0740 92.6 98.7 1 65.6-133 6.31 20

    (S) Toluene-d8     106 105  90.0-115     

    (S) Dibromofluoromethane     108 109  79.0-121     

    (S) a,a,a-Trifluorotoluene     104 104  90.4-116     

    (S) 4-Bromofluorobenzene     104 104  80.1-120     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 27 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 27 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139540-3  05/24/16 21:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 106   88.7-115

    (S) Dibromofluoromethane 99.4   76.3-123

    (S) a,a,a-Trifluorotoluene 105   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139540-1  05/24/16 20:22 • (LCSD) R3139540-2  05/24/16 20:42

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0216 0.0216 86.5 86.4 72.6-120 0.0900 20

Ethylbenzene 0.0250 0.0236 0.0232 94.6 92.8 78.6-124 1.85 20

Toluene 0.0250 0.0224 0.0225 89.5 90.1 76.7-116 0.740 20

Xylenes, Total 0.0750 0.0711 0.0715 94.8 95.3 78.1-123 0.510 20

    (S) Toluene-d8    108 108 88.7-115     

    (S) Dibromofluoromethane    101 101 76.3-123     

    (S) a,a,a-Trifluorotoluene    107 106 87.2-117     

    (S) 4-Bromofluorobenzene    103 102 69.7-129     

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0285 29.5 137 134 81.9 79.6 4600 47.8-131 2.25 22.8

Ethylbenzene 0.0285 108 229 232 91.7 94.6 4600 44.8-135 1.67 26.9

Toluene 0.0285 222 339 347 89.5 95.7 4600 47.8-127 2.37 24.3

Xylenes, Total 0.0855 527 895 913 93.6 98.1 4600 42.7-135 1.94 26.6

    (S) Toluene-d8     108 107  88.7-115     

    (S) Dibromofluoromethane     102 99.1  76.3-123     

    (S) a,a,a-Trifluorotoluene     106 107  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     104 105  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872740
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137334-1  05/17/16 03:42

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 105   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137334-2  05/17/16 03:59 • (LCSD) R3137334-3  05/17/16 04:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.48 1.44 98.5 96.1 70.0-130 2.44 20

    (S) o-Terphenyl    104 97.9 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873587
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138554-1  05/20/16 10:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 88.1   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138554-2  05/20/16 10:17 • (LCSD) R3138554-3  05/20/16 10:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 47.4 48.5 78.9 80.9 50.0-100 2.44 20

    (S) o-Terphenyl    88.9 91.0 50.0-150     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 19:28 • (MS) R3138554-4  05/20/16 19:42 • (MSD) R3138554-5  05/20/16 19:57

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 U 43.1 44.1 71.8 73.6 1 50.0-100 2.39 20

    (S) o-Terphenyl     67.2 65.3  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3138702-3  05/19/16 14:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 77.9   21.8-123

    (S) 2-Fluorobiphenyl 84.2   29.5-131

    (S) p-Terphenyl-d14 93.8   29.3-137

    (S) Phenol-d5 38.1   5.00-70.1

    (S) 2-Fluorophenol 55.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 70.6   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0439 0.0424 87.8 84.8 35.7-100 3.47 22.9

2-Chlorophenol 0.0500 0.0377 0.0354 75.3 70.8 26.2-91.5 6.19 26.5

2,4-Dichlorophenol 0.0500 0.0441 0.0428 88.1 85.7 31.4-103 2.83 24.9

2,4-Dimethylphenol 0.0500 0.0430 0.0431 86.1 86.2 31.9-107 0.150 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0375 0.0383 75.0 76.7 18.4-148 2.20 24.4

2,4-Dinitrophenol 0.0500 0.0258 0.0157 51.5 31.3 24.2-128 J3 48.8 20.5

2-Nitrophenol 0.0500 0.0447 0.0434 89.3 86.7 25.9-106 2.97 26.9

4-Nitrophenol 0.0500 0.0190 0.0153 38.0 30.6 10.0-52.7 21.7 40

Pentachlorophenol 0.0500 0.0392 0.0347 78.3 69.4 10.0-97.4 12.0 35.1

Phenol 0.0500 0.0200 0.0177 40.0 35.5 10.0-57.9 12.1 35

2,4,6-Trichlorophenol 0.0500 0.0452 0.0456 90.5 91.2 29.8-107 0.790 24.1

    (S) Nitrobenzene-d5    84.3 87.2 21.8-123     

    (S) 2-Fluorobiphenyl    86.0 90.9 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    96.1 98.8 29.3-137     

    (S) Phenol-d5    37.7 32.4 5.00-70.1     

    (S) 2-Fluorophenol    52.3 43.9 10.0-77.9     

    (S) 2,4,6-Tribromophenol    88.7 88.5 11.2-130     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 37 of 39

http://www.esclabsciences.com/technical/accreditations
http://www.esclabsciences.com/aboutus/locations.aspx
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Amec Foster Wheeler Environment & Infrastructure, Inc. 
585 North Dairy Ashford 
Houston, Texas 77079 
Tel: 713-929-5000 
amecfw.com 

 

July 27, 2016 
 
 
 
Mr. Robert Combs 
HollyFrontier Navajo LLC 
510 East Main Street 
Artesia, New Mexico 88210 

Investigation of the June 2015 Wastewater Pipeline Break near the 
Former Evaporation Ponds Area 
HollyFrontier Navajo Refinery, Artesia, New Mexico 
Discharge Permit GW-028 
 
Dear Robert: 

This release response report describes investigation of the soil and shallow groundwater near a 
wastewater pipeline break that occurred near the former evaporation ponds located east of the 
HollyFrontier Navajo LLC (Navajo) Refinery in Artesia, New Mexico.  This investigation was 
performed according to the revised work plan1 submitted to the New Mexico Energy, Minerals 
and Natural Resources Department Oil Conservation Division (OCD) in October 2015. 

Release History  

The release occurred due to a break in the pipeline that conveys treated wastewater from the 
Refinery to injection wells located approximately 12 miles east of the Refinery.  The break 
occurred approximately three miles east of the Refinery, and south of the Evaporation Ponds 
(Figure 1).   

The wastewater that is conveyed through the pipeline is sampled quarterly and analyzed for 
waste characterization purposes.  A copy of the first quarter 2015 wastewater analytical report 
was provided in Attachment 1 to the work plan.  The sample was analyzed for total metals, 
anions, cations, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
corrosivity, reactivity, ignitability, specific conductance, specific gravity, total dissolved solids 
(TDS), and pH.  In addition, the sample was analyzed for eight metals using the toxicity 
characteristic leaching procedure (TCLP).  The analytical suite includes the majority of the 
constituents of concern (COCs) listed in the New Mexico Water Quality Control Commission 
(WQCC) standards found at New Mexico Administrative Code 20.6.2.3013 and additional 
analyses required for waste characterization purposes. 

  

                                                 
1 Arcadis. Final Work Plan for the Soil and Groundwater Investigation at the Wastewater Pipeline Break 
near the Evaporation Ponds Area, Navajo Refining Company Artesia Refinery. October 14, 2015. 
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The analytical results indicate that the wastewater is not corrosive, not reactive, not ignitable, not 
toxic (no TCLP metals detected), and contains no VOCs above the WQCC standards.  The 
following compounds were reported above the WQCC standards: 

► Phenol was reported at 0.0081 mg/L, above the WQCC standard of 0.005mg/L 

► Iron was reported at 3.7 mg/L, above the WQCC standard of 1.0 mg/L 

► Manganese was reported at 0.25 mg/L, above the WQCC standard of 0.2 mg/L 

► Chloride was reported at 300 mg/L, above the WQCC standard of 250 mg/L 

► Fluoride was reported at 11 mg/L, above the WQCC standard of 1.6 mg/L 

► Sulfate was reported at 2,100 mg/L, above the WQCC standard of 600 mg/L 

► TDS was reported at 3,710 mg/L, above the WQCC standard of 1,000 mg/L 

Based on the analytical results of the wastewater, OCD requested that soil and shallow 
groundwater samples be collected from the vicinity of the pipeline break to evaluate whether 
impacts had occurred as a result of the break.  An initial work plan was submitted in June 2015 
and a final work plan, incorporating requested revisions from OCD, was submitted in October 
2015.   

 

Scope of Work Performed 

Sample Locations 

Two soil borings were advanced at the locations specified in the work plan and were converted 
to temporary monitoring wells.  Figure 2 shows the locations of the two borings/temporary wells.  
Location TMW-WWL2 was located northwest of the pipeline break, in the upgradient direction, 
while TMW-WWL1 was located as close as possible to the pipeline break location, within the 
spill area in the downgradient direction.  The borings/temporary wells were located a minimum of 
25 feet from the pipeline due to subsurface clearance policies.   

Prior to initiating the investigation, well drilling permits were obtained from the Office of the State 
Engineer (OSE) and a plugging plan for the temporary wells was filed with the OSE.  A copy of 
the permits and plugging plan is provided in Attachment A to this letter.  

Soil Samples 

Soil samples were collected continuously by advancing a sample collection tool lined with 
acetate sleeves using a convertible GeoprobeTM 9520 rig, followed by the use of a hollow-stem 
auger to enlarge the boring.  The soil samples were screened using a photo-ionization detector 
(PID) and were visually inspected.  Field observations were recorded on boring logs, which are 
provided in Attachment B to this letter.   
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Soil samples were collected at depths of 1, 5, and 12 feet below ground surface (ft bgs) in both 
borings.  The soil samples were placed in containers provided by the analytical laboratory, 
labelled, and placed into a sample cooler.  The samples were shipped by overnight courier to 
the laboratory under proper chain of custody to be analyzed for the following: 

► Total Petroleum Hydrocarbons (TPH): 

 Gasoline Range Organics (GRO) 
 Diesel Range Organics (DRO) 
 Oil Range Organics (ORO) 

► Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) 

► Chloride 

► Fluoride 

► Sulfate 

► Iron 

► Manganese 

► Phenol 

One field duplicate sample was collected and one equipment blank was collected during the soil 
sampling effort.  A copy of the laboratory report is provided, in electronic format, in Attachment C 
to this letter.  Analytical results are discussed below. 

Groundwater Samples 

Shallow groundwater was encountered at a depth of 12 ft bgs in each boring.  Each boring was 
advanced to a depth of approximately 16 ft bgs and a temporary well screen was installed from 
15 ft bgs to 5 ft bgs.  The well screen was schedule 40 polyvinyl chloride (PVC) with 0.010 inch 
slots.  A solid PVC riser was installed from 5 ft bgs to slightly above the ground surface.  Silica 
sand, grade 20/40, was installed in the annular space around the well screen, extending 2 feet 
above the well screen.  A 2-foot thick bentonite seal was placed above the sand pack.   

The temporary wells were developed by pumping, with the intention of purging the wells until the 
water quality parameters stabilized.  During the initial development efforts on May 10, 2016, both 
wells pumped dry.  The wells were developed by allowing the groundwater to recover overnight, 
then purging them dry two more times each on May 11, 2016.  The wells were then allowed to 
settle overnight prior to sample collection on May 12, 2016.  Table 1 provides a summary of the 
well development process. 

Groundwater samples were collected from each well and placed into containers provided by the 
laboratory.  A duplicate sample was collected from TMW-WWL2, located on the eastern 
(downgradient) side of the pipeline break.  The normal and duplicate samples were analyzed for 
the same parameters as the soil samples.  A copy of the laboratory report is provided, in 
electronic format, in Attachment C to this letter.  Analytical results are discussed below. 
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Data Evaluation 

Soil Screening Values  

Table 2 provides a summary of the soil analytical results, along with screening levels used in the 
soil data evaluation.  The three sources of screening levels included: 

► OCD Spill Guidance document2  

► New Mexico Environment Department (NMED) Soil Screening Levels (SSLs) for the soil 
leaching to groundwater pathway with a diffusion attenuation factor of 20 (DAF 20)3  

► Background threshold values (BTVs) developed from background soil samples collected 
near the former evaporation ponds4 

As discussed in the work plan, previous investigations of the former evaporation ponds 
performed under the guidance of the NMED Hazardous Waste Bureau (HWB) included 
collection and analysis of shallow soil samples for inorganic parameters from background areas 
not affected by historical operations associated with the Refinery, including operation of the 
evaporation ponds.  These background soil samples were used to determine BTVs for 
inorganics that are known to be present naturally in the soils in this area.  The background soil 
sample locations are shown in Figure 2 and are within similar soil types to those observed in the 
borings installed as part of this investigation.  The Phase IV Corrective Action Investigation 
Report – Revised4 contained the results of the background soil investigation and statistical 
evaluation of those results, including calculation of upper tolerance limits (UTLs) to be used as 
BTVs for this area.  Because these BTVs are from similar soil types located within 1,000 to 
5,000 feet of the investigation area, it is appropriate to apply these BTVs as a screening level for 
this investigation.  OCD had previously stated that the BTVs would not be accepted because 
they had not yet been approved; however, subsequent to that discussion, the NMED approved 
the report5.  Therefore, the BTVs for inorganic compounds are shown in Table 2 along with the 
NMED SSLs. 

Soil Analytical Results 

TPH:  The analytical results for TPH were either not detectable or were significantly below the 
OCD Spill Guidance screening value of 100 mg/kg. 

BTEX:  None of the soil samples contained BTEX above the method detection limits and all 
method detection limits were at least one order of magnitude below the SSLs. 

Phenol:  None of the soil samples contained phenol above the method detection limit and the 
method detection limit was four orders of magnitude below the SSL. 

                                                 
2 New Mexico Oil Conservation Division. Guidelines for Remediation of Leaks, Spills and Releases. 
August 13, 1993. 
3 New Mexico Environment Department. Risk Assessment Guidance for Site Investigations and 
Remediation. July 2015. 
4 Arcadis. Evaporation Ponds Phase IV Corrective Action Investigation Report – Revised. May 2015. 
5 New Mexico Environment Department. Approval with Modifications: Evaporation Ponds Phase IV 
Corrective Action Investigation Report – Revised, May 2015. October 6, 2015. 
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Iron:  All of the soil samples contained iron at concentrations above the method detection limits.  
The samples collected from 1 ft bgs at both locations, and from 5 ft bgs from TMW-WWL1, 
contained iron at a concentration above the DAF 20 SSL, but below the BTV.  The 
concentrations from the 1 and 5 ft bgs intervals were slightly higher from locations TMW-WWL1 
than from location TMW-WWL2.  Because the iron concentrations are below the BTV, this 
constituent is not considered to indicate the presence of impacts from the wastewater pipeline 
break. 

Manganese:  All of the soil samples contained manganese at concentrations above the method 
detection limits.  All of the reported manganese concentrations were below both the DAF 20 SSL 
and the BTV for manganese.  Therefore, there does not appear to have been any impact to the 
shallow soil. 

Chloride:  All of the soil samples contained chloride at concentrations above the method 
detection limits.  All of the reported chloride concentrations were below the BTV for chloride and 
there is no DAF 20 SSL for chloride.  Therefore, there does not appear to have been a 
significant impact to the shallow soil. 

Fluoride:  All of the soil samples contained fluoride at concentrations above the method 
detection limits.  All of the reported fluoride concentrations were below both the DAF 20 SSL and 
the BTV for fluoride.  Therefore, there does not appear to have been any impact to the shallow 
soil. 

Sulfate:  All of the soil samples contained sulfate at concentrations above the method detection 
limits.  All of the reported sulfate concentrations were below the BTV for sulfate and there is no 
DAF 20 SSL for sulfate.  Therefore, there does not appear to have been an impact to the 
shallow soil. 

Groundwater Screening Values  

Table 3 provides a summary of the groundwater analytical results, along with screening levels 
used in the groundwater data evaluation.  The screening levels include the NMED TPH 
screening levels for TPH in groundwater3, the WQCC standards for groundwater with total 
dissolved solids (TDS) less than 10,000 milligrams per liter (mg/L).   

Groundwater Analytical Results 

TPH:  The analytical results for TPH were either not detectable or were below the NMED TPH 
screening level of 0.2 mg/L. 

BTEX:  None of the groundwater samples contained BTEX above the method detection limits 
and all method detection limits were at least two orders of magnitude below the WQCC 
standards. 

Phenol:  None of the groundwater samples contained phenol above the method detection limit 
and the method detection limit was five orders of magnitude below the WQCC standard. 

Iron:  All of the groundwater samples contained iron at concentrations above the method 
detection limits; however, all of the concentrations were below the WQCC standard. 
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Manganese:  All of the groundwater samples contained manganese at concentrations above the 
method detection limits and all of the concentrations were above the WQCC standard for 
manganese. 

Chloride:  All of the groundwater samples contained chloride at concentrations above the 
method detection limits.  All of the reported chloride concentrations were above the WQCC 
standard.  However, the chloride concentrations in the groundwater are three orders of 
magnitude higher than the chloride concentration in the wastewater sample.  Thus, the 
wastewater could not have caused the elevated concentrations of chloride in the groundwater. 

Fluoride:  All of the groundwater samples contained fluoride at concentrations above the method 
detection limits.  All of the reported fluoride concentrations were above the WQCC standard. 

Sulfate:  All of the groundwater samples contained sulfate at concentrations above the method 
detection limits.  All of the reported sulfate concentrations were above the WQCC standard.  
However, the sulfate concentrations in the groundwater are an order of magnitude above the 
concentration of sulfate in the wastewater sample.  Thus, the wastewater could not have caused 
the elevated concentrations of sulfate in the groundwater. 

Comparison of Groundwater Analytical Results to Nearby Monitoring Wells 

A comparison of the reported concentrations of manganese, chloride, fluoride and sulfate in the 
temporary wells to the reported concentrations in nearby permanent groundwater monitoring 
wells was performed to further evaluate the potential impacts from the wastewater pipeline 
break.  The shallow groundwater flow direction in the vicinity of the former Evaporation Ponds 
and the wastewater pipeline break is to the south-southeast at a gradient of approximately 
0.0012 feet per foot.  The following monitoring wells were selected for comparison to the 
temporary wells: 

► MW-120, located outside of the former Evaporation Ponds, near the termination of Three 
Mile Ditch, approximately 1600 feet north of the pipeline break 

► MW-6A, located approximately 330 feet downgradient from MW-120, approximately 1430 
feet north of the pipeline break 

► MW-4A, located approximately 800 feet downgradient and slightly cross-gradient from 
MW-6A, approximately 1460 feet northeast of the pipeline break 

► MW-88, located approximately 1270 feet downgradient of MW-6A, approximately 1250 
feet east of the pipeline break 

► MW-10, located approximately 1035 feet downgradient of MW-88, approximately 2100 
east-southeast of the pipeline break 

► MW-123, located approximately 780 feet south of MW-10, approximately 2560 feet 
southeast of the pipeline break 

Trend charts were constructed using the reported concentrations of manganese, chloride, 
fluoride, and sulfate for each of these wells from the spring sampling event of 2012 through the 
spring sampling event of 2016.  The trend charts are provided in Attachment D to this letter.  As 
can be seen in the trend charts, the concentrations of these compounds fluctuate over time; 
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however, no obvious increasing trend in concentrations is observed in the well closest to the 
pipeline break area (MW-88) or in the downgradient direction (MW-10 and MW-123) following 
the June 2015 release.   

In addition to the trend charts, a plot of the concentration reported from the April 2016 sampling 
for the wells listed above was constructed as a function of distance along a line connecting the 
wells from northwest to southeast.  The locations of the temporary wells were projected onto the 
line between MW-4A and MW-88 and the concentrations reported from the May 2016 samples 
from the temporary wells were added to the plots.  A concentration versus distance plot was 
constructed for manganese, chloride, fluoride, and sulfate and are included in Attachment D to 
this letter. 

The comparisons of the temporary well sample results to the nearby monitoring well data (plots 
of concentration versus distance and trend plots over time) demonstrate that the manganese 
concentrations from the temporary wells are similar to the manganese concentrations in the 
general area.  The concentrations of chloride, fluoride, and sulfate in the temporary wells appear 
to be elevated in one or both of the temporary wells when compared to the concentrations in the 
general area.  Based on the concentrations of the chloride and sulfate in the wastewater sample, 
the wastewater is not the source of the elevated inorganic compounds in this area. 

 

Conclusions and Recommendations 

The investigation results indicate that no significant impact to soil has occurred.  Although the 
reported concentrations of iron in the shallow soil samples are above the DAF 20 SSL, the 
concentrations are below the BTV for shallow soil in this area.  The concentrations of chloride 
and sulfate in the shallow soil at location TMW-WWL1 are higher than those observed at 
location TMW-WWL2, but are below the BTV for shallow soil in this area.  Therefore, no further 
action is recommended for soils. 

The investigation results indicate that no impact from organic COCs has been observed in 
shallow groundwater; however, chloride, fluoride, and sulfate concentrations appear to be 
elevated in the temporary wells samples when compared to nearby downgradient monitoring 
wells.  Based on the concentrations of the chloride and sulfate in the wastewater sample, the 
wastewater is not the source of the elevated inorganic compounds in this area.  Because the 
wastewater is not a likely source for the elevated concentrations observed in the shallow 
groundwater, it is recommended that monitoring of the existing downgradient permanent 
monitoring wells continue according to the facility-wide monitoring program.    
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If you have any questions or comments, please feel free to contact me at 713-929-5674 or 713-
249-8548.   

Sincerely, 
Amec Foster Wheeler Environment & Infrastructure, Inc. 
 
 
 
Pamela R. Krueger 
Senior Associate 
 
c: David R. Hoffman, PE, Amec Foster Wheeler 
 
 
Figures: 
 1 – Site Location Map 
 2 – Boring/Temporary Well Location Map 
 
Tables: 
 1 – Temporary Well Development Purge Parameters  
 2 – Soil Analytical Results from the Wastewater Pipeline Investigation 
 3 – Groundwater Analytical Results from the Wastewater Pipeline Investigation 
 
Attachments: 
 A – Well Installation Permits and Plugging Plan 
 B – Boring and Temporary Well Completion Logs 
 C – Laboratory Reports (electronic format) 
 D – Trend Plots of Inorganic in Nearby Monitoring Wells 
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Table 1 - Temporary Well Development Purge Parameters
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

Location
TOC

(ft msl)
Date Time

Depth to 
Water
(feet)

GW 
Elevation
(ft msl)

Volume 
Purged

(gallons)

Temperature 
(°C)

pH
(SU)

Comments

5/10/2016 5:10 PM 6.95 3277.30 10 -- -- Purged dry

1:10 PM 6.98 3277.27 -- 18.8 7.19
1:12 PM -- -- -- 18.3 7.15
1:14 PM -- -- -- 18.2 7.20
1:15 PM 9.60 3274.65 5 18.1 7.17 Dry, rising

5:25 PM 6.98 3277.27 -- 18.8 7.23
5:27 PM -- -- -- 18.0 7.21

5:29 PM 9.00 3275.25 5 17.9 7.20
5/12/2016 8:30 AM 7.02 3277.23 -- -- -- Sampled

5/10/2016 5:10 PM 7.00 3277.36 10 -- -- Purged dry

1:00 PM 7.12 3277.24 -- 19.1 7.15

1:01 PM -- -- -- 17.9 7.20

1:03 PM -- -- -- 17.6 7.21

1:05 PM 7.85 3276.51 5 17.5 7.17

5:14 PM 7.12 3277.24 -- 18.0 7.25

5:16 PM -- -- -- 17.9 7.17

5:19 PM 7.50 3276.86 5 17.9 7.16
5/12/2016 9:00 AM 7.16 3277.20 -- -- -- Sampled

Definitions
°C = degrees Celsius
ft msl = feet mean sea level
GW = groundwater
SU = standard units

TMW-WWL1 3284.25

TMW-WWL2 3284.36

Cloudy, 
fines

Slightly 
cloudy, no 
odor, fines

Slow 
recovery

Slow 
recovery

5/11/2016

5/11/2016

Page 1 



Location:  
Depth (ft bgs):  1 5 12 1 5 12 12 (Duplicate)

Date:  05/10/2016 05/10/2016 05/10/2016 05/10/2016  05/10/2016  05/10/2016 05/10/2016

OCD Spill Guidance NMED DAF 20 SSL Former EP BTV
GRO mg/kg 100 -- -- < 0.108 < 0.108 < 0.108 0.255 J < 0.108 < 0.108 J3 J6 < 0.108
DRO mg/kg 100 -- -- 7.31 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61 < 1.61
ORO mg/kg 100 -- -- 3.15 J < 0.274 < 0.274 0.687 J < 0.274 < 0.274 < 0.274
Benzene mg/kg 10 0.038 -- < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135 < 0.00135
Ethylbenzene mg/kg -- 0.262 -- < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148 < 0.00148
Toluene mg/kg -- 12.1 -- < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00217 < 0.00148
Total Xylenes mg/kg -- 2.98 -- < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349 < 0.00349
Phenol mg/kg -- 52.3 -- < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695 < 0.00695
Iron mg/kg -- 6,960 17,344 12,200 7,850 2,710 10,500 5,580 2,880 3,950
Manganese mg/kg -- 2,630 488 388 162 65 344 71 80 95
Chloride mg/kg -- -- 5,264 1,730 1,070 1,690 113 712 712 899
Fluoride mg/kg -- 3,560 17.9 5.61 16.1 11.8 4.56 15.8 8.01 11.2
Sulfate mg/kg -- -- 21,620 7,580 18,300 18,300 2,590 18,300 17,200 18,200

Notes and Definitions:
< X = Result reported as not detectable with a method detection limit equal to X
Values shown in bold font with blue shading indicate that the result was above the lower of the DAF 20 SSL or BTV, but less than the higher of the DAF 20 SSL or BTV.
Values shown in bold italics font with lavendar shading indicate that the result was above both the DAF 20 SSL and the BTV.  No results met this screening criteria.

BTV = Background Threshold Value
DAF 20 = Soil leaching to groundwater pathway with dilution attenuation factor of 20
DRO = Diesel Range Organics
EP = Evaporation Ponds
GRO = Gasoline Range Organics
J = Estimated result reported at a concentration above the method detection limit but below the reporting limit.
J3 = Associated laboratory batch quality control sample was outsied the established control range for precision.
J6 = Sample matrix interfered with the ability to make an accurate determination of concentration; spike value is low.
mg/kg = milligrams per kilogram
NMED = New Mexico Environment Department
OCD = Oil Conservation Division
ORO = Motor Oil Range Organics
SSL = Soil Screening Level

Table 2 - Soil Analytical Results from the Wastewater Line Investigation
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

Analyte
Screening Levels

Units

TMW-WWL1 TMW-WWL2



Wastewater TMW-WWL1
2/23/2105 5/12/2016 5/12/2016 5/12/2016 (Duplicate)

Analyte Units NMED TPH WQCC
GRO mg/L -- -- -- < 0.0314 < 0.0314 < 0.0314
DRO mg/L 0.2 -- -- 0.0851 J 0.182 0.0892 J
ORO mg/L 0.2 -- -- 0.0419 J 0.175 0.0898 J
Benzene mg/L -- 0.01 < 0.0005 < 0.000331 < 0.000331 < 0.000331
Ethylbenzene mg/L -- 0.75 < 0.0005 < 0.000384 < 0.000384 < 0.000384
Toluene mg/L -- 0.75 < 0.0005 < 0.000780 < 0.000780 < 0.000780
Total Xylenes mg/L -- 0.62 0.0041 < 0.00106 < 0.00106 < 0.00106
Phenol mg/L -- 0.005 0.0081 < 0.000297 < 0.000297 < 0.000297
Iron mg/L -- 1.0 3.7 0.234 J 0.169 J 0.981
Manganese mg/L -- 0.2 0.25 0.954 0.836 0.910
Chloride mg/L -- 250 300 12,200 7,130 7,100
Fluoride mg/L -- 1.6 11 6.21 2.59 3.10
Sulfate mg/L -- 600 2,100 18,800 14,600 16,800

Notes and Definitions:
< X = Result reported as not detectable with a method detection limit equal to X
Values shown in bold font with blue shading indicate that the result was above the lower of the WQCC or BTV, but less than the higher of the WQCC or BTV.
Values shown in bold italics font with lavendar shading indicate that the result was above both the WQCC and the BTV.  

DRO = Diesel Range Organics
GRO = Gasoline Range Organics
J = Estimated result reported at a concentration above the method detection limit but below the reporting limit.
mg/L = milligrams per liter
NMED = New Mexico Environment Department
ORO = Motor Oil Range Organics
TPH = Total Petroleum Hydrocarbons
WQCC = Water Quality Control Comission

Table 3 - Groundwater Analytical Results from the Wastewater Line Investigation
HollyFrontier Navajo Refining LLC - Artesia, New Mexico

TMW-WWL2
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ANALYTICAL REPORT
May 24,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835078

Samples Received: 05/12/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Site: HOLLEY FRONTIER NAVAJO

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 24,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1-01  L835078-01  Solid William R. Smith 05/10/16 15:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:06 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:05 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 12:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 07:06 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:15 DWR

Wet Chemistry by Method 9056A WG872631 20 05/16/16 17:26 05/17/16 11:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:04 CM

Collected by Collected date/time Received date/time

TMW-WWL1-05  L835078-02  Solid William R. Smith 05/10/16 15:10 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:08 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:29 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 10:49 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:12 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:37 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:52 CM

Collected by Collected date/time Received date/time

TMW-WWL1-12  L835078-03  Solid William R. Smith 05/10/16 15:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:17 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:52 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:35 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:00 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:28 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-01  L835078-04  Solid William R. Smith 05/10/16 16:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:20 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:15 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:50 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:58 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:22 DWR

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:29 CM

Wet Chemistry by Method 9056A WG872631 10 05/16/16 17:26 05/17/16 12:52 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:40 CM

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:23 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:39 JF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:14 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 10:21 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:29 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:53 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:16 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 03:04 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12  L835078-06  Solid William R. Smith 05/10/16 16:50 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:26 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 18:02 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:26 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:23 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:53 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 07:17 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12D  L835078-07  Solid William R. Smith 05/10/16 16:55 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:29 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 12:33 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:38 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:46 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 16:17 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 09:36 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 14:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:40 CM

Collected by Collected date/time Received date/time

TMW-WW6-EQ  L835078-08  GW William R. Smith 05/10/16 18:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872401 1 05/16/16 10:43 05/16/16 15:27 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872427 1 05/12/16 21:03 05/15/16 18:23 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872369 1 05/12/16 20:58 05/15/16 10:41 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872916 1 05/17/16 19:24 05/17/16 19:24 LRL

Volatile Organic Compounds (GC/MS) by Method 8260B WG872248 1 05/13/16 18:16 05/13/16 18:16 LRL

Wet Chemistry by Method 9056A WG873772 1 05/20/16 04:02 05/20/16 04:02 SAM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1730 15.9 200 20 05/17/2016 11:40 WG872631

Fluoride 5.61 0.261 1.00 1 05/19/2016 01:04 WG873240

Sulfate 7580 11.4 1000 20 05/17/2016 11:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 12200 1.41 10.0 1 05/14/2016 14:06 WG872357

Manganese 388 0.120 1.00 1 05/14/2016 14:06 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 07:06 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.2 59.0-128 05/18/2016 07:06 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:15 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:15 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:15 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:15 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:15 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 08:15 WG872230

    (S) a,a,a-Trifluorotoluene 95.8 87.2-117 05/19/2016 08:15 WG872230

    (S) 4-Bromofluorobenzene 96.7 69.7-129 05/19/2016 08:15 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range 7.31 1.61 4.00 1 05/17/2016 12:02 WG872902

C28-C40 Oil Range 3.15 J 0.274 4.00 1 05/17/2016 12:02 WG872902

    (S) o-Terphenyl 91.8 50.0-150 05/17/2016 12:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:05 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:05 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:05 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:05 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:05 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:05 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:05 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:05 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:05 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:05 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:05 WG872189

    (S) 2-Fluorophenol 67.0 21.1-116 05/18/2016 16:05 WG872189

    (S) Phenol-d5 68.0 26.3-121 05/18/2016 16:05 WG872189

    (S) Nitrobenzene-d5 83.5 21.9-129 05/18/2016 16:05 WG872189

    (S) 2-Fluorobiphenyl 74.9 34.9-129 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 62.6 21.6-142 05/18/2016 16:05 WG872189

    (S) p-Terphenyl-d14 63.6 21.5-128 05/18/2016 16:05 WG872189

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 7 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 7 of 45



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1070 39.8 500 50 05/17/2016 12:04 WG872631

Fluoride 16.1 0.261 1.00 1 05/19/2016 01:52 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 7850 1.41 10.0 1 05/14/2016 14:08 WG872357

Manganese 162 0.120 1.00 1 05/14/2016 14:08 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:12 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 98.8 59.0-128 05/18/2016 09:12 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:37 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:37 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:37 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:37 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:37 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 08:37 WG872230

    (S) a,a,a-Trifluorotoluene 95.5 87.2-117 05/19/2016 08:37 WG872230

    (S) 4-Bromofluorobenzene 99.6 69.7-129 05/19/2016 08:37 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 10:49 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 10:49 WG872902

    (S) o-Terphenyl 98.1 50.0-150 05/17/2016 10:49 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:29 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:29 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:29 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:29 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:29 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:29 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:29 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:29 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:29 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:29 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:29 WG872189

    (S) 2-Fluorophenol 57.1 21.1-116 05/18/2016 16:29 WG872189

    (S) Phenol-d5 46.4 26.3-121 05/18/2016 16:29 WG872189

    (S) Nitrobenzene-d5 64.5 21.9-129 05/18/2016 16:29 WG872189

    (S) 2-Fluorobiphenyl 66.2 34.9-129 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 39.8 21.6-142 05/18/2016 16:29 WG872189

    (S) p-Terphenyl-d14 39.6 21.5-128 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1690 39.8 500 50 05/17/2016 12:28 WG872631

Fluoride 11.8 0.261 1.00 1 05/19/2016 02:16 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:28 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2710 1.41 10.0 1 05/14/2016 14:17 WG872357

Manganese 64.7 0.120 1.00 1 05/14/2016 14:17 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:35 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 09:35 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:00 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:00 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:00 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:00 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:00 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 09:00 WG872230

    (S) a,a,a-Trifluorotoluene 96.3 87.2-117 05/19/2016 09:00 WG872230

    (S) 4-Bromofluorobenzene 98.8 69.7-129 05/19/2016 09:00 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:02 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:02 WG872902

    (S) o-Terphenyl 95.4 50.0-150 05/17/2016 11:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:52 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:52 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:52 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:52 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:52 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:52 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:52 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:52 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:52 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:52 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:52 WG872189

    (S) 2-Fluorophenol 64.9 21.1-116 05/18/2016 16:52 WG872189

    (S) Phenol-d5 58.7 26.3-121 05/18/2016 16:52 WG872189

    (S) Nitrobenzene-d5 64.9 21.9-129 05/18/2016 16:52 WG872189

    (S) 2-Fluorobiphenyl 56.2 34.9-129 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 51.6 21.6-142 05/18/2016 16:52 WG872189

    (S) p-Terphenyl-d14 46.8 21.5-128 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 113 0.795 10.0 1 05/17/2016 06:29 WG872631

Fluoride 4.56 0.261 1.00 1 05/19/2016 02:40 WG873240

Sulfate 2590 5.70 500 10 05/17/2016 12:52 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 10500 1.41 10.0 1 05/14/2016 14:20 WG872357

Manganese 344 0.120 1.00 1 05/14/2016 14:20 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction 0.255 J 0.108 0.500 5 05/18/2016 09:58 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.7 59.0-128 05/18/2016 09:58 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:22 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:22 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:22 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:22 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:22 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 09:22 WG872230

    (S) a,a,a-Trifluorotoluene 97.8 87.2-117 05/19/2016 09:22 WG872230

    (S) 4-Bromofluorobenzene 100 69.7-129 05/19/2016 09:22 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:50 WG872902

C28-C40 Oil Range 0.687 J 0.274 4.00 1 05/17/2016 11:50 WG872902

    (S) o-Terphenyl 84.3 50.0-150 05/17/2016 11:50 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:15 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:15 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:15 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:15 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:15 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:15 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:15 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:15 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:15 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:15 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:15 WG872189

    (S) 2-Fluorophenol 63.6 21.1-116 05/18/2016 17:15 WG872189

    (S) Phenol-d5 67.5 26.3-121 05/18/2016 17:15 WG872189

    (S) Nitrobenzene-d5 72.4 21.9-129 05/18/2016 17:15 WG872189

    (S) 2-Fluorobiphenyl 77.4 34.9-129 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 71.5 21.6-142 05/18/2016 17:15 WG872189

    (S) p-Terphenyl-d14 67.0 21.5-128 05/18/2016 17:15 WG872189

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 13 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 13 of 45



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 06:53 WG872631

Fluoride 15.8 0.261 1.00 1 05/19/2016 03:04 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 13:16 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 5580 1.41 10.0 1 05/14/2016 14:23 WG872357

Manganese 70.6 0.120 1.00 1 05/14/2016 14:23 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 10:21 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 10:21 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:29 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:29 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:29 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:29 WG873800

    (S) Toluene-d8 101 88.7-115 05/19/2016 15:29 WG873800

    (S) Dibromofluoromethane 102 76.3-123 05/19/2016 15:29 WG873800

    (S) a,a,a-Trifluorotoluene 101 87.2-117 05/19/2016 15:29 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:29 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:14 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:14 WG872902

    (S) o-Terphenyl 96.4 50.0-150 05/17/2016 11:14 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:39 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:39 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:39 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:39 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:39 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:39 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:39 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:39 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:39 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:39 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:39 WG872189

    (S) 2-Fluorophenol 59.4 21.1-116 05/18/2016 17:39 WG872189

    (S) Phenol-d5 58.8 26.3-121 05/18/2016 17:39 WG872189

    (S) Nitrobenzene-d5 64.1 21.9-129 05/18/2016 17:39 WG872189

    (S) 2-Fluorobiphenyl 56.5 34.9-129 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 58.0 21.6-142 05/18/2016 17:39 WG872189

    (S) p-Terphenyl-d14 66.9 21.5-128 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 07:17 WG872631

Fluoride 8.01 0.261 1.00 1 05/19/2016 04:16 WG873240

Sulfate 17200 28.5 2500 50 05/17/2016 13:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2880 1.41 10.0 1 05/14/2016 14:26 WG872357

Manganese 80.3 0.120 1.00 1 05/14/2016 14:26 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U J3 J6 0.108 0.500 5 05/18/2016 20:23 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.8 59.0-128 05/18/2016 20:23 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:53 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:53 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:53 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:53 WG873800

    (S) Toluene-d8 103 88.7-115 05/19/2016 15:53 WG873800

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 15:53 WG873800

    (S) a,a,a-Trifluorotoluene 100 87.2-117 05/19/2016 15:53 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:53 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:26 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:26 WG872902

    (S) o-Terphenyl 102 50.0-150 05/17/2016 11:26 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 18:02 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 18:02 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 18:02 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 18:02 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 18:02 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 18:02 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 18:02 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 18:02 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 18:02 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 18:02 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 18:02 WG872189

    (S) 2-Fluorophenol 45.8 21.1-116 05/18/2016 18:02 WG872189

    (S) Phenol-d5 45.5 26.3-121 05/18/2016 18:02 WG872189

    (S) Nitrobenzene-d5 52.8 21.9-129 05/18/2016 18:02 WG872189

    (S) 2-Fluorobiphenyl 48.0 34.9-129 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 44.1 21.6-142 05/18/2016 18:02 WG872189

    (S) p-Terphenyl-d14 42.5 21.5-128 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 899 0.795 10.0 1 05/17/2016 09:36 WG872631

Fluoride 11.2 0.261 1.00 1 05/19/2016 04:40 WG873240

Sulfate 18200 28.5 2500 50 05/17/2016 14:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 3950 1.41 10.0 1 05/14/2016 14:29 WG872357

Manganese 95.4 0.120 1.00 1 05/14/2016 14:29 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 20:46 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.5 59.0-128 05/18/2016 20:46 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 16:17 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 16:17 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 16:17 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 16:17 WG873800

    (S) Toluene-d8 106 88.7-115 05/19/2016 16:17 WG873800

    (S) Dibromofluoromethane 98.9 76.3-123 05/19/2016 16:17 WG873800

    (S) a,a,a-Trifluorotoluene 105 87.2-117 05/19/2016 16:17 WG873800

    (S) 4-Bromofluorobenzene 99.8 69.7-129 05/19/2016 16:17 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:38 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:38 WG872902

    (S) o-Terphenyl 94.5 50.0-150 05/17/2016 11:38 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 12:33 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 12:33 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 12:33 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 12:33 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 12:33 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 12:33 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 12:33 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 12:33 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 12:33 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 12:33 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 12:33 WG873908

    (S) 2-Fluorophenol 77.5 21.1-116 05/20/2016 12:33 WG873908

    (S) Phenol-d5 72.1 26.3-121 05/20/2016 12:33 WG873908

    (S) Nitrobenzene-d5 67.2 21.9-129 05/20/2016 12:33 WG873908

    (S) 2-Fluorobiphenyl 75.7 34.9-129 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 64.1 21.6-142 05/20/2016 12:33 WG873908

    (S) p-Terphenyl-d14 64.6 21.5-128 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 0.244 J 0.0519 1.00 1 05/20/2016 04:02 WG873772

Fluoride U 0.00990 0.100 1 05/20/2016 04:02 WG873772

Sulfate 0.269 J 0.0774 5.00 1 05/20/2016 04:02 WG873772

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.0241 B J 0.0141 0.100 1 05/16/2016 15:27 WG872401

Manganese U 0.00120 0.0100 1 05/16/2016 15:27 WG872401

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 19:24 WG872916

    (S) a,a,a-Trifluorotoluene(FID) 94.6 62.0-128 05/17/2016 19:24 WG872916

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene 0.000509 J 0.000331 0.00100 1 05/13/2016 18:16 WG872248

Toluene U 0.000780 0.00500 1 05/13/2016 18:16 WG872248

Ethylbenzene U 0.000384 0.00100 1 05/13/2016 18:16 WG872248

Total Xylenes U 0.00106 0.00300 1 05/13/2016 18:16 WG872248

    (S) Toluene-d8 105 90.0-115 05/13/2016 18:16 WG872248

    (S) Dibromofluoromethane 106 79.0-121 05/13/2016 18:16 WG872248

    (S) a,a,a-Trifluorotoluene 98.5 90.4-116 05/13/2016 18:16 WG872248

    (S) 4-Bromofluorobenzene 102 80.1-120 05/13/2016 18:16 WG872248

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0358 J 0.0222 0.100 1 05/15/2016 10:41 WG872369

C28-C40 Oil Range U 0.0118 0.100 1 05/15/2016 10:41 WG872369

    (S) o-Terphenyl 109 50.0-150 05/15/2016 10:41 WG872369

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U J4 0.000263 0.0100 1 05/15/2016 18:23 WG872427

2-Chlorophenol U 0.000283 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dichlorophenol U 0.000284 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dimethylphenol U 0.000624 0.0100 1 05/15/2016 18:23 WG872427

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dinitrophenol U 0.00325 0.0100 1 05/15/2016 18:23 WG872427

2-Nitrophenol U 0.000320 0.0100 1 05/15/2016 18:23 WG872427

4-Nitrophenol U 0.00201 0.0100 1 05/15/2016 18:23 WG872427

Pentachlorophenol U 0.000313 0.0100 1 05/15/2016 18:23 WG872427

Phenol U J4 0.000334 0.0100 1 05/15/2016 18:23 WG872427

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/15/2016 18:23 WG872427

    (S) 2-Fluorophenol 71.8 10.0-77.9 05/15/2016 18:23 WG872427

    (S) Phenol-d5 58.8 5.00-70.1 05/15/2016 18:23 WG872427

    (S) Nitrobenzene-d5 82.5 21.8-123 05/15/2016 18:23 WG872427

    (S) 2-Fluorobiphenyl 79.0 29.5-131 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 51.3 11.2-130 05/15/2016 18:23 WG872427

    (S) p-Terphenyl-d14 91.0 29.3-137 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872631
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137464-1  05/16/16 20:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Sulfate U 0.57 50.0

L835458-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835458-01  05/16/16 22:07 • (DUP) R3137464-4  05/16/16 22:30

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 15.8 17.1 1 8 15

Sulfate ND 2.85 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137464-2  05/16/16 20:31 • (LCSD) R3137464-3  05/16/16 20:55

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 192 192 96 96 80-120 0 15

Sulfate 200 194 195 97 97 80-120 0 15

L834994-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834994-01  05/17/16 03:18 • (MS) R3137464-5  05/17/16 03:42 • (MSD) R3137464-6  05/17/16 04:06

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 559 13.1 595 564 104 99 1 80-120 5 15

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 22 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 22 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873240
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138282-1  05/18/16 23:05

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Fluoride U 0.261 1.00

L835078-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835078-01  05/19/16 01:04 • (DUP) R3138282-4  05/19/16 01:28

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 5.61 5.53 1 1 15

L835938-02 Original Sample (OS) • Duplicate (DUP)

(OS) L835938-02  05/19/16 09:16 • (DUP) R3138282-5  05/19/16 09:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 6.25 7.86 1 23 J3 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138282-2  05/18/16 23:28 • (LCSD) R3138282-3  05/18/16 23:52

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Fluoride 20.0 19.9 20.0 100 100 80-120 0 15

L835938-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835938-03  05/19/16 10:14 • (MS) R3138282-6  05/19/16 11:26 • (MSD) R3138282-7  05/19/16 11:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Fluoride 50.0 5.27 36.6 33.9 63 57 1 80-120 J6 J6 7 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3138709-1  05/19/16 20:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L834614-04 Original Sample (OS) • Duplicate (DUP)

(OS) L834614-04  05/20/16 02:49 • (DUP) R3138709-5  05/20/16 03:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 1.51 1.52 1 0 15

Fluoride ND 0.0592 1 0 15

Sulfate 18.1 18.1 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138709-2  05/19/16 21:03 • (LCSD) R3138709-3  05/19/16 21:18

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.2 39.2 98 98 80-120 0 15

Fluoride 8.00 7.89 7.89 99 99 80-120 0 15

Sulfate 40.0 39.6 39.6 99 99 80-120 0 15

L834185-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L834185-02  05/20/16 00:54 • (MS) R3138709-4  05/20/16 01:09

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 40.1 92.4 104 1 80-120

Fluoride 5.00 0.558 5.88 106 1 80-120

Sulfate 50.0 6.65 60.4 107 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

L834409-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834409-03  05/20/16 04:45 • (MS) R3138709-6  05/20/16 04:59 • (MSD) R3138709-7  05/20/16 05:14

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 31.0 80.0 81.0 98 100 1 80-120 1 15

Fluoride 5.00 ND 5.21 5.34 102 105 1 80-120 2 15

Sulfate 50.0 ND 53.0 53.9 101 103 1 80-120 2 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872357
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3136806-1  05/14/16 13:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Iron 1.56 J 1.41 10.0

Manganese U 0.12 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136806-2  05/14/16 13:46 • (LCSD) R3136806-3  05/14/16 13:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Iron 1000 937 924 94 92 80-120 1 20

Manganese 100 93.2 92.0 93 92 80-120 1 20

L835281-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835281-01  05/14/16 13:51 • (MS) R3136806-6  05/14/16 14:00 • (MSD) R3136806-7  05/14/16 14:03

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Iron 1090 20800 20900 23500 15 254 1 75-125 V V 12 20

Manganese 109 608 701 714 85 97 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872401
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137224-7  05/16/16 19:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron 0.0473 J 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137224-8  05/16/16 19:17 • (LCSD) R3137224-9  05/16/16 19:20

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 10.2 10.3 102 103 80-120 1 20

Manganese 1.00 0.997 1.00 100 100 80-120 1 20

L835100-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835100-04  05/16/16 19:23 • (MS) R3137224-11  05/16/16 19:28 • (MSD) R3137224-12  05/16/16 19:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Iron 10.0 0.0740 10.3 10.3 102 102 1 75-125 0 20

Manganese 1.00 0.00612 1.02 1.02 102 101 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872916
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137716-5  05/17/16 12:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction 0.0333 J 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 94.7   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137716-3  05/17/16 11:43 • (LCSD) R3137716-4  05/17/16 12:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 5.24 5.58 95.3 101 67.0-132 6.28 20

    (S) a,a,a-Trifluorotoluene(FID)    104 104 62.0-128     

L835661-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835661-01  05/17/16 17:33 • (MS) R3137716-8  05/17/16 16:27 • (MSD) R3137716-9  05/17/16 16:49

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 5.49 5.50 99.1 99.3 1 50.0-143 0.200 20

    (S) a,a,a-Trifluorotoluene(FID)     103 104  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873092
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3137718-3  05/18/16 01:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 99.8   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137718-1  05/17/16 23:52 • (LCSD) R3137718-2  05/18/16 00:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 6.45 6.44 117 117 63.5-137 0.140 20

    (S) a,a,a-Trifluorotoluene(FID)    99.0 99.6 59.0-128     

L835078-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-04  05/18/16 09:58 • (MS) R3137718-4  05/18/16 01:46 • (MSD) R3137718-5  05/18/16 02:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 0.255 18.3 14.9 65.7 53.1 5 28.5-138 20.9 23.6

    (S) a,a,a-Trifluorotoluene(FID)     96.5 97.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873220
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 6 , 0 7

Method Blank (MB)

(MB) R3138234-3  05/18/16 17:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138234-1  05/18/16 16:42 • (LCSD) R3138234-2  05/18/16 17:04

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.59 6.61 102 120 63.5-137 16.8 20

    (S) a,a,a-Trifluorotoluene(FID)    99.3 99.1 59.0-128     

L835078-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-06  05/18/16 20:23 • (MS) R3138234-4  05/18/16 19:15 • (MSD) R3138234-5  05/18/16 19:38

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 4.61 9.33 16.8 33.9 5 28.5-138 J6 J3 67.8 23.6

    (S) a,a,a-Trifluorotoluene(FID)     98.4 98.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872230
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3138213-3  05/19/16 01:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 101   76.3-123

    (S) a,a,a-Trifluorotoluene 94.8   87.2-117

    (S) 4-Bromofluorobenzene 100   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138213-1  05/18/16 23:58 • (LCSD) R3138213-2  05/19/16 00:21

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0232 0.0234 92.7 93.6 72.6-120 1.03 20

Ethylbenzene 0.0250 0.0248 0.0244 99.2 97.6 78.6-124 1.62 20

Toluene 0.0250 0.0243 0.0247 97.2 98.7 76.7-116 1.52 20

Xylenes, Total 0.0750 0.0724 0.0729 96.5 97.1 78.1-123 0.620 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    103 103 76.3-123     

    (S) a,a,a-Trifluorotoluene    95.8 96.3 87.2-117     

    (S) 4-Bromofluorobenzene    102 101 69.7-129     

L835057-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835057-12  05/19/16 03:21 • (MS) R3138213-4  05/19/16 02:13 • (MSD) R3138213-5  05/19/16 02:36

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 ND 0.0727 0.122 58.2 97.3 5 47.8-131 J3 50.4 22.8

Ethylbenzene 0.0250 ND 0.0847 0.121 67.8 97.1 5 44.8-135 J3 35.6 26.9

Toluene 0.0250 ND 0.0832 0.122 66.5 97.9 5 47.8-127 J3 38.1 24.3

Xylenes, Total 0.0750 ND 0.253 0.362 67.6 96.6 5 42.7-135 J3 35.4 26.6

    (S) Toluene-d8     104 103  88.7-115     

    (S) Dibromofluoromethane     102 104  76.3-123     

    (S) a,a,a-Trifluorotoluene     95.0 94.8  87.2-117     

    (S) 4-Bromofluorobenzene     98.2 99.3  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138352-3  05/19/16 10:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 95.5   76.3-123

    (S) a,a,a-Trifluorotoluene 106   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138352-1  05/19/16 08:30 • (LCSD) R3138352-2  05/19/16 08:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0228 0.0223 91.1 89.3 72.6-120 2.05 20

Ethylbenzene 0.0250 0.0259 0.0253 103 101 78.6-124 2.09 20

Toluene 0.0250 0.0229 0.0232 91.6 92.9 76.7-116 1.39 20

Xylenes, Total 0.0750 0.0751 0.0738 100 98.4 78.1-123 1.75 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    99.3 96.4 76.3-123     

    (S) a,a,a-Trifluorotoluene    105 107 87.2-117     

    (S) 4-Bromofluorobenzene    102 103 69.7-129     

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0336 ND 1.40 1.36 90.6 87.5 45 47.8-131 3.33 22.8

Ethylbenzene 0.0336 ND 1.38 1.33 87.5 84.4 45 44.8-135 3.38 26.9

Toluene 0.0336 ND 1.40 1.37 90.6 88.7 45 47.8-127 2.13 24.3

Xylenes, Total 0.101 1.60 5.48 5.40 85.5 83.9 45 42.7-135 1.35 26.6

    (S) Toluene-d8     104 104  88.7-115     

    (S) Dibromofluoromethane     101 98.8  76.3-123     

    (S) a,a,a-Trifluorotoluene     102 104  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     95.1 99.8  69.7-129     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 11:25 33 of 45

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835078 05/24/16 18:07 33 of 45



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872248
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136703-3  05/13/16 13:23

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 105   90.0-115

    (S) Dibromofluoromethane 105   79.0-121

    (S) a,a,a-Trifluorotoluene 98.8   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136703-1  05/13/16 12:14 • (LCSD) R3136703-2  05/13/16 12:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0259 0.0255 103 102 73.0-122 1.27 20

Ethylbenzene 0.0250 0.0260 0.0246 104 98.2 80.9-121 5.57 20

Toluene 0.0250 0.0264 0.0251 105 100 77.9-116 5.02 20

Xylenes, Total 0.0750 0.0786 0.0747 105 99.6 79.2-122 5.11 20

    (S) Toluene-d8    105 104 90.0-115     

    (S) Dibromofluoromethane    102 106 79.0-121     

    (S) a,a,a-Trifluorotoluene    99.7 99.5 90.4-116     

    (S) 4-Bromofluorobenzene    97.8 98.1 80.1-120     

L835078-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-08  05/13/16 18:16 • (MS) R3136703-4  05/13/16 18:33 • (MSD) R3136703-5  05/13/16 18:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.000509 0.0233 0.0247 91.1 96.9 1 58.6-133 6.06 20

Ethylbenzene 0.0250 U 0.0217 0.0232 86.9 92.7 1 62.7-136 6.45 20

Toluene 0.0250 U 0.0224 0.0240 89.4 95.8 1 67.8-124 6.96 20

Xylenes, Total 0.0750 U 0.0658 0.0704 87.8 93.9 1 65.6-133 6.70 20

    (S) Toluene-d8     104 106  90.0-115     

    (S) Dibromofluoromethane     106 108  79.0-121     

    (S) a,a,a-Trifluorotoluene     97.8 102  90.4-116     

    (S) 4-Bromofluorobenzene     98.4 98.0  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872369
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3139237-1  05/15/16 09:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 112   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139237-2  05/15/16 10:07 • (LCSD) R3139237-3  05/15/16 10:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.53 1.54 102 102 70.0-130 0.680 20

    (S) o-Terphenyl    110 117 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872902
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137450-1  05/17/16 10:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 103   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137450-2  05/17/16 10:25 • (LCSD) R3137450-3  05/17/16 10:37

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 48.2 52.7 80.3 87.9 50.0-100 9.05 20

    (S) o-Terphenyl    93.1 93.4 50.0-150     

L835078-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-01  05/17/16 12:02 • (MS) R3137450-4  05/17/16 12:15 • (MSD) R3137450-5  05/17/16 12:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 7.31 57.8 64.7 84.1 95.7 1 50.0-100 11.4 20

    (S) o-Terphenyl     72.6 68.2  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3138162-3  05/18/16 13:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 80.9   21.9-129

    (S) 2-Fluorobiphenyl 83.1   34.9-129

    (S) p-Terphenyl-d14 85.7   21.5-128

    (S) Phenol-d5 80.4   26.3-121

    (S) 2-Fluorophenol 74.3   21.1-116

    (S) 2,4,6-Tribromophenol 74.1   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.587 0.686 88.0 103 51.1-113 15.6 20

2-Chlorophenol 0.667 0.469 0.525 70.3 78.7 40.8-103 11.3 20

2,4-Dichlorophenol 0.667 0.551 0.617 82.6 92.5 46.2-109 11.3 20

2,4-Dimethylphenol 0.667 0.557 0.647 83.6 97.1 42.2-110 15.0 20

4,6-Dinitro-2-methylphenol 0.667 0.536 0.586 80.3 87.8 23.1-119 8.86 23.7

2,4-Dinitrophenol 0.667 0.332 0.345 49.8 51.7 10.0-105 3.82 36.5

2-Nitrophenol 0.667 0.532 0.620 79.7 93.0 44.2-113 15.3 20.9

4-Nitrophenol 0.667 0.538 0.600 80.7 90.0 34.8-109 10.9 20

Pentachlorophenol 0.667 0.550 0.574 82.5 86.1 16.2-102 4.25 22.9

Phenol 0.667 0.497 0.599 74.6 89.8 41.5-106 18.5 20

2,4,6-Trichlorophenol 0.667 0.565 0.620 84.7 93.0 44.4-108 9.39 20

    (S) Nitrobenzene-d5    86.7 99.9 21.9-129     

    (S) 2-Fluorobiphenyl    83.6 94.3 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    81.3 84.5 21.5-128     

    (S) Phenol-d5    74.6 82.2 26.3-121     

    (S) 2-Fluorophenol    71.3 82.1 21.1-116     

    (S) 2,4,6-Tribromophenol    83.7 84.4 21.6-142     

L835035-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835035-10  05/19/16 12:00 • (MS) R3138313-1  05/19/16 12:24 • (MSD) R3138313-2  05/19/16 12:47

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.142 U 0.632 0.663 89.0 93.4 5 27.0-154 4.76 26.6

2-Chlorophenol 0.142 U 0.524 0.563 73.8 79.2 5 33.2-121 7.06 29.3

2,4-Dichlorophenol 0.142 U 0.634 0.639 89.2 90.0 5 34.8-134 0.890 27.3

2,4-Dimethylphenol 0.142 U 0.638 0.651 89.9 91.7 5 12.3-149 2.00 32.3

4,6-Dinitro-2-methylphenol 0.142 U ND ND 0.000 0.000 5 10.0-144 J6 J6 0.000 32.7

2,4-Dinitrophenol 0.142 U ND ND 0.000 0.000 5 10.0-121 J6 J6 0.000 39.4

2-Nitrophenol 0.142 U 0.636 0.652 89.5 91.8 5 29.5-144 2.53 29.9

4-Nitrophenol 0.142 U 0.586 0.569 82.6 80.1 5 20.0-133 3.03 30.2

Pentachlorophenol 0.142 U 0.655 0.671 92.3 94.5 5 10.0-139 2.43 28.3

Phenol 0.142 U 0.565 0.644 79.5 90.7 5 25.1-130 13.1 29.6

2,4,6-Trichlorophenol 0.142 U 0.633 0.675 89.1 95.1 5 33.8-133 6.52 28.1

    (S) Nitrobenzene-d5     86.3 94.0  21.9-129     

    (S) 2-Fluorobiphenyl     83.0 81.1  34.9-129     

    (S) p-Terphenyl-d14     82.2 60.4  21.5-128     

    (S) Phenol-d5     80.2 86.0  26.3-121     

    (S) 2-Fluorophenol     78.2 82.9  21.1-116     

    (S) 2,4,6-Tribromophenol     80.1 84.2  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136946-3  05/15/16 16:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 85.3   21.8-123

    (S) 2-Fluorobiphenyl 75.7   29.5-131

    (S) p-Terphenyl-d14 88.4   29.3-137

    (S) Phenol-d5 53.1   5.00-70.1

    (S) 2-Fluorophenol 72.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 44.8   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0516 0.0536 103 107 35.7-100 J4 J4 3.90 22.9

2-Chlorophenol 0.0500 0.0350 0.0353 70.1 70.6 26.2-91.5 0.760 26.5

2,4-Dichlorophenol 0.0500 0.0414 0.0421 82.8 84.1 31.4-103 1.56 24.9

2,4-Dimethylphenol 0.0500 0.0402 0.0453 80.3 90.6 31.9-107 12.0 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0450 0.0490 89.9 98.1 18.4-148 8.69 24.4

2,4-Dinitrophenol 0.0500 0.0286 0.0321 57.1 64.3 24.2-128 11.8 20.5

2-Nitrophenol 0.0500 0.0429 0.0419 85.7 83.9 25.9-106 2.18 26.9

4-Nitrophenol 0.0500 0.0259 0.0255 51.9 50.9 10.0-52.7 1.86 40

Pentachlorophenol 0.0500 0.0325 0.0346 65.0 69.1 10.0-97.4 6.22 35.1

Phenol 0.0500 0.0280 0.0295 55.9 59.1 10.0-57.9 J4 5.49 35

2,4,6-Trichlorophenol 0.0500 0.0418 0.0443 83.7 88.6 29.8-107 5.71 24.1

    (S) Nitrobenzene-d5    93.0 96.0 21.8-123     

    (S) 2-Fluorobiphenyl    80.1 80.5 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    88.1 101 29.3-137     

    (S) Phenol-d5    55.5 52.7 5.00-70.1     

    (S) 2-Fluorophenol    66.2 67.0 10.0-77.9     

    (S) 2,4,6-Tribromophenol    62.1 62.8 11.2-130     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

B The same analyte is found in the associated blank.
J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 27,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835353

Samples Received: 05/13/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 27,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

May 27,  2016

Chris McCord
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1  L835353-01  GW 05/12/16 08:30 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:15 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 15:12 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:33 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:32 05/17/16 00:32 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:20 05/19/16 00:20 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:02 05/24/16 13:02 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:11 05/26/16 11:11 CM

Collected by Collected date/time Received date/time

TMW-WWL2  L835353-02  GW 05/12/16 09:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:12 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:26 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:50 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:53 05/17/16 00:53 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:43 05/19/16 00:43 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:31 05/24/16 13:31 CM

Wet Chemistry by Method 9056A WG874711 100 05/24/16 13:45 05/24/16 13:45 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:25 05/26/16 11:25 CM

Collected by Collected date/time Received date/time

TMW-WWL2D  L835353-03  GW 05/12/16 09:05 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:18 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:49 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 05:07 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 01:15 05/17/16 01:15 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 01:05 05/19/16 01:05 DAH

Wet Chemistry by Method 9056A WG874225 1 05/23/16 13:58 05/23/16 13:58 SAM

Wet Chemistry by Method 9056A WG874225 500 05/23/16 12:55 05/23/16 12:55 SAM

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-04  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:12 05/18/16 20:12 DAH

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-05  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:34 05/18/16 20:34 DAH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

WWL-SPC  L835353-06  Solid 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG873476 1 05/18/16 17:22 05/19/16 09:44 NJB

Metals (ICP) by Method 6010B WG873554 1 05/20/16 11:08 05/20/16 13:52 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 14:58 SNR

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG873587 1 05/19/16 21:44 05/20/16 19:28 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG874253 5 05/20/16 17:57 05/20/16 22:59 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG874942 5 05/24/16 16:07 05/25/16 02:00 DWR

Wet Chemistry by Method 9056A WG874228 1 05/23/16 09:00 05/23/16 17:37 CM

Wet Chemistry by Method 9056A WG874228 10 05/23/16 09:00 05/23/16 18:01 CM

Wet Chemistry by Method 9056A WG874228 50 05/23/16 09:00 05/24/16 09:03 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 12200 26.0 500 500 05/26/2016 11:11 WG875355

Fluoride 6.21 0.00990 0.100 1 05/24/2016 13:02 WG874711

Sulfate 18800 38.7 2500 500 05/26/2016 11:11 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.234 J 0.0705 0.500 5 05/17/2016 17:15 WG872666

Manganese 0.954 0.00600 0.0500 5 05/17/2016 17:15 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:32 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.2 62.0-128 05/17/2016 00:32 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:20 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:20 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:20 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:20 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:20 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/19/2016 00:20 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/19/2016 00:20 WG872872

    (S) 4-Bromofluorobenzene 101 80.1-120 05/19/2016 00:20 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0851 J 0.0222 0.100 1 05/17/2016 04:33 WG872740

C28-C40 Oil Range 0.0419 J 0.0118 0.100 1 05/17/2016 04:33 WG872740

    (S) o-Terphenyl 95.3 50.0-150 05/17/2016 04:33 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 15:12 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 15:12 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 15:12 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 15:12 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 15:12 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 15:12 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 15:12 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 15:12 WG872936

    (S) 2-Fluorophenol 43.8 10.0-77.9 05/19/2016 15:12 WG872936

    (S) Phenol-d5 32.9 5.00-70.1 05/19/2016 15:12 WG872936

    (S) Nitrobenzene-d5 76.8 21.8-123 05/19/2016 15:12 WG872936

    (S) 2-Fluorobiphenyl 87.2 29.5-131 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 71.9 11.2-130 05/19/2016 15:12 WG872936

    (S) p-Terphenyl-d14 98.2 29.3-137 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7130 5.19 100 100 05/24/2016 13:45 WG874711

Fluoride 2.59 0.00990 0.100 1 05/24/2016 13:31 WG874711

Sulfate 14600 38.7 2500 500 05/26/2016 11:25 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.169 J 0.0705 0.500 5 05/17/2016 17:12 WG872666

Manganese 0.836 0.00600 0.0500 5 05/17/2016 17:12 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:53 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.5 62.0-128 05/17/2016 00:53 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:43 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:43 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:43 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:43 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:43 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 00:43 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 00:43 WG872872

    (S) 4-Bromofluorobenzene 114 80.1-120 05/19/2016 00:43 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.182 0.0222 0.100 1 05/17/2016 04:50 WG872740

C28-C40 Oil Range 0.175 0.0118 0.100 1 05/17/2016 04:50 WG872740

    (S) o-Terphenyl 104 50.0-150 05/17/2016 04:50 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:26 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:26 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:26 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:26 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:26 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:26 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:26 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:26 WG872936

    (S) 2-Fluorophenol 52.9 10.0-77.9 05/19/2016 19:26 WG872936

    (S) Phenol-d5 38.1 5.00-70.1 05/19/2016 19:26 WG872936

    (S) Nitrobenzene-d5 84.9 21.8-123 05/19/2016 19:26 WG872936

    (S) 2-Fluorobiphenyl 88.9 29.5-131 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 78.3 11.2-130 05/19/2016 19:26 WG872936

    (S) p-Terphenyl-d14 99.5 29.3-137 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7100 26.0 500 500 05/23/2016 12:55 WG874225

Fluoride 3.10 0.00990 0.100 1 05/23/2016 13:58 WG874225

Sulfate 16800 38.7 2500 500 05/23/2016 12:55 WG874225

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.981 0.0705 0.500 5 05/17/2016 17:18 WG872666

Manganese 0.910 0.00600 0.0500 5 05/17/2016 17:18 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 01:15 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 98.8 62.0-128 05/17/2016 01:15 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 01:05 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 01:05 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 01:05 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 01:05 WG872872

    (S) Toluene-d8 103 90.0-115 05/19/2016 01:05 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 01:05 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 01:05 WG872872

    (S) 4-Bromofluorobenzene 116 80.1-120 05/19/2016 01:05 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0892 J 0.0222 0.100 1 05/17/2016 05:07 WG872740

C28-C40 Oil Range 0.0898 J 0.0118 0.100 1 05/17/2016 05:07 WG872740

    (S) o-Terphenyl 97.7 50.0-150 05/17/2016 05:07 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:49 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:49 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:49 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:49 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:49 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:49 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:49 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:49 WG872936

    (S) 2-Fluorophenol 40.0 10.0-77.9 05/19/2016 19:49 WG872936

    (S) Phenol-d5 32.2 5.00-70.1 05/19/2016 19:49 WG872936

    (S) Nitrobenzene-d5 70.2 21.8-123 05/19/2016 19:49 WG872936

    (S) 2-Fluorobiphenyl 81.9 29.5-131 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 63.3 11.2-130 05/19/2016 19:49 WG872936

    (S) p-Terphenyl-d14 94.9 29.3-137 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:12 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:12 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:12 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:12 WG872872

    (S) Toluene-d8 104 90.0-115 05/18/2016 20:12 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/18/2016 20:12 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/18/2016 20:12 WG872872

    (S) 4-Bromofluorobenzene 99.5 80.1-120 05/18/2016 20:12 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:34 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:34 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:34 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:34 WG872872

    (S) Toluene-d8 108 90.0-115 05/18/2016 20:34 WG872872

    (S) Dibromofluoromethane 99.3 79.0-121 05/18/2016 20:34 WG872872

    (S) a,a,a-Trifluorotoluene 108 90.4-116 05/18/2016 20:34 WG872872

    (S) 4-Bromofluorobenzene 105 80.1-120 05/18/2016 20:34 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1660 7.95 100 10 05/23/2016 18:01 WG874228

Fluoride 18.3 0.261 1.00 1 05/23/2016 17:37 WG874228

Sulfate 20000 28.5 2500 50 05/24/2016 09:03 WG874228

Mercury by Method 7471A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Mercury U 0.00280 0.0200 1 05/19/2016 09:44 WG873476

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Arsenic 2.87 0.650 2.00 1 05/20/2016 13:52 WG873554

Barium 95.9 0.170 0.500 1 05/20/2016 13:52 WG873554

Cadmium 0.222 J 0.0700 0.500 1 05/20/2016 13:52 WG873554

Chromium 5.89 0.140 1.00 1 05/20/2016 13:52 WG873554

Iron 5120 1.41 10.0 1 05/20/2016 13:52 WG873554

Lead 7.90 0.190 0.500 1 05/20/2016 13:52 WG873554

Manganese 390 0.120 1.00 1 05/20/2016 13:52 WG873554

Selenium U 0.740 2.00 1 05/20/2016 13:52 WG873554

Silver U 0.280 1.00 1 05/20/2016 13:52 WG873554

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/20/2016 22:59 WG874253

    (S) a,a,a-Trifluorotoluene(FID) 87.3 59.0-128 05/20/2016 22:59 WG874253

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/25/2016 02:00 WG874942

Toluene U 0.00217 0.0250 5 05/25/2016 02:00 WG874942

Ethylbenzene U 0.00148 0.00500 5 05/25/2016 02:00 WG874942

Total Xylenes U 0.00349 0.0150 5 05/25/2016 02:00 WG874942

    (S) Toluene-d8 106 88.7-115 05/25/2016 02:00 WG874942

    (S) Dibromofluoromethane 102 76.3-123 05/25/2016 02:00 WG874942

    (S) a,a,a-Trifluorotoluene 103 87.2-117 05/25/2016 02:00 WG874942

    (S) 4-Bromofluorobenzene 103 69.7-129 05/25/2016 02:00 WG874942

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/20/2016 19:28 WG873587

C28-C40 Oil Range 4.12 0.274 4.00 1 05/20/2016 19:28 WG873587

    (S) o-Terphenyl 87.5 50.0-150 05/20/2016 19:28 WG873587
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 14:58 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 14:58 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 14:58 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 14:58 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 14:58 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 14:58 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 14:58 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 14:58 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 14:58 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 14:58 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 14:58 WG873908

    (S) 2-Fluorophenol 61.1 21.1-116 05/20/2016 14:58 WG873908

    (S) Phenol-d5 55.3 26.3-121 05/20/2016 14:58 WG873908

    (S) Nitrobenzene-d5 67.6 21.9-129 05/20/2016 14:58 WG873908

    (S) 2-Fluorobiphenyl 62.2 34.9-129 05/20/2016 14:58 WG873908

    (S) 2,4,6-Tribromophenol 46.7 21.6-142 05/20/2016 14:58 WG873908

    (S) p-Terphenyl-d14 52.9 21.5-128 05/20/2016 14:58 WG873908
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874225
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 3

Method Blank (MB)

(MB) R3139265-1  05/23/16 09:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139265-2  05/23/16 09:23 • (LCSD) R3139265-3  05/23/16 09:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 38.9 38.9 97 97 80-120 0 15

Fluoride 8.00 7.73 7.76 97 97 80-120 0 15

Sulfate 40.0 38.5 38.6 96 97 80-120 0 15

L835977-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835977-10  05/23/16 17:41 • (MS) R3139265-4  05/23/16 17:57 • (MSD) R3139265-5  05/23/16 18:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 0.361 5.34 5.28 100 98 1 80-120 1 15

Sulfate 50.0 ND 50.8 51.0 99 99 1 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874711
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3139346-1  05/24/16 08:33

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L836606-01 Original Sample (OS) • Duplicate (DUP)

(OS) L836606-01  05/24/16 16:53 • (DUP) R3139346-5  05/24/16 17:07

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride ND 0.611 1 0 15

Fluoride ND 0.0818 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139346-2  05/24/16 08:47 • (LCSD) R3139346-3  05/24/16 10:27

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.0 39.2 97 98 90-110 0 20

Fluoride 8.00 7.82 7.84 98 98 90-110 0 20

L836505-07 Original Sample (OS) • Matrix Spike (MS)

(OS) L836505-07  05/24/16 14:28 • (MS) R3139346-4  05/24/16 14:43

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 17.2 67.6 101 1 80-120

Fluoride 5.00 0.122 5.04 98 1 80-120

L836606-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836606-06  05/24/16 18:36 • (MS) R3139346-6  05/24/16 18:50 • (MSD) R3139346-7  05/24/16 19:04

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 ND 50.1 51.6 100 103 1 80-120 3 15

Fluoride 5.00 ND 4.98 5.18 98 102 1 80-120 4 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG875355
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3140117-1  05/26/16 09:06

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Sulfate U 0.0774 5.00

L837803-06 Original Sample (OS) • Duplicate (DUP)

(OS) L837803-06  05/26/16 15:51 • (DUP) R3140117-4  05/26/16 16:06

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 35.7 35.6 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3140117-2  05/26/16 09:21 • (LCSD) R3140117-3  05/26/16 09:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.4 39.3 99 98 80-120 0 15

Sulfate 40.0 39.8 39.8 100 100 80-120 0 15

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 18 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 18 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139258-1  05/23/16 10:37

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Fluoride U 0.261 1.00

Sulfate U 0.57 50.0

L836501-15 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-15  05/23/16 20:25 • (DUP) R3139258-4  05/23/16 20:49

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 86.9 80.8 1 7 15

Fluoride 7.38 6.69 1 10 15

Sulfate 215 177 1 19 P1 15

L836501-21 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-21  05/24/16 00:48 • (DUP) R3139258-7  05/24/16 01:12

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 75.8 83.5 1 10 15

Fluoride 16.2 13.3 1 20 J3 15

Sulfate 257 235 1 9 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139258-2  05/23/16 11:01 • (LCSD) R3139258-3  05/23/16 11:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 199 199 99 99 80-120 0 15

Fluoride 20.0 20.4 20.5 102 103 80-120 0 15

Sulfate 200 200 200 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

L836501-16 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836501-16  05/23/16 22:00 • (MS) R3139258-5  05/23/16 22:24 • (MSD) R3139258-6  05/23/16 22:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 538 78.6 643 629 105 102 1 80-120 2 15

Fluoride 53.8 5.67 49.6 49.1 82 81 1 80-120 1 15

Sulfate 538 269 822 816 103 102 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873476
M e r c u r y  b y  M e t h o d  7 4 7 1 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138224-1  05/19/16 09:36

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Mercury U 0.0028 0.0200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138224-2  05/19/16 09:39 • (LCSD) R3138224-3  05/19/16 09:41

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 0.260 0.274 87 91 80-120 5 20

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/19/16 09:44 • (MS) R3138224-4  05/19/16 09:47 • (MSD) R3138224-5  05/19/16 09:54

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 U 0.282 0.276 94 92 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872666
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137501-1  05/17/16 12:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron U 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137501-2  05/17/16 12:04 • (LCSD) R3137501-3  05/17/16 12:07

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 9.70 9.78 97 98 80-120 1 20

Manganese 1.00 0.973 0.980 97 98 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138672-1  05/20/16 13:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Arsenic U 0.65 2.00

Barium 0.278 J 0.17 0.500

Cadmium U 0.07 0.500

Chromium U 0.14 1.00

Iron U 1.41 10.0

Lead U 0.19 0.500

Manganese U 0.12 1.00

Selenium U 0.74 2.00

Silver U 0.28 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138672-2  05/20/16 13:33 • (LCSD) R3138672-3  05/20/16 13:35

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Arsenic 100 99.2 97.4 99 97 80-120 2 20

Barium 100 104 102 104 102 80-120 1 20

Cadmium 100 103 101 103 101 80-120 2 20

Chromium 100 99.2 97.9 99 98 80-120 1 20

Iron 1000 974 963 97 96 80-120 1 20

Lead 100 104 102 104 102 80-120 2 20

Manganese 100 99.7 98.4 100 98 80-120 1 20

Selenium 100 103 102 103 102 80-120 1 20

Silver 100 98.4 97.0 98 97 80-120 1 20

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Arsenic 105 4.07 102 106 94 97 1 75-125 3 20

Barium 105 47.6 155 166 102 113 1 75-125 7 20

Cadmium 105 U 106 108 101 103 1 75-125 2 20

Chromium 105 7.15 105 111 93 99 1 75-125 6 20

Iron 1050 11300 10800 12600 0 118 1 75-125 V 16 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Lead 105 6.62 114 116 102 105 1 75-125 2 20

Manganese 105 293 362 353 65 57 1 75-125 J6 J6 2 20

Selenium 105 U 92.7 98.3 88 94 1 75-125 6 20

Silver 105 U 100 104 95 99 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872894
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137306-3  05/16/16 22:25

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction U 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137306-1  05/16/16 21:22 • (LCSD) R3137306-2  05/16/16 21:43

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 6.14 6.04 112 110 67.0-132 1.66 20

    (S) a,a,a-Trifluorotoluene(FID)    102 101 62.0-128     

L834446-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834446-01  05/16/16 23:50 • (MS) R3137306-4  05/16/16 22:46 • (MSD) R3137306-5  05/16/16 23:07

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 2.91 3.00 52.9 54.6 1 50.0-143 3.25 20

    (S) a,a,a-Trifluorotoluene(FID)     100 100  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874253
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138993-3  05/20/16 19:11

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 88.2   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138993-1  05/20/16 18:01 • (LCSD) R3138993-2  05/20/16 18:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.12 4.92 93.0 89.4 63.5-137 3.96 20

    (S) a,a,a-Trifluorotoluene(FID)    89.1 89.0 59.0-128     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 22:59 • (MS) R3138993-4  05/20/16 21:50 • (MSD) R3138993-5  05/20/16 22:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 17.6 19.8 63.9 71.9 5 28.5-138 11.7 23.6

    (S) a,a,a-Trifluorotoluene(FID)     86.7 87.5  59.0-128     

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 26 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 26 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872872
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3138238-3  05/18/16 18:41

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 102   90.0-115

    (S) Dibromofluoromethane 109   79.0-121

    (S) a,a,a-Trifluorotoluene 103   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138238-1  05/18/16 16:49 • (LCSD) R3138238-2  05/18/16 17:11

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0256 0.0267 102 107 73.0-122 4.33 20

Ethylbenzene 0.0250 0.0251 0.0260 100 104 80.9-121 3.74 20

Toluene 0.0250 0.0235 0.0244 93.9 97.4 77.9-116 3.63 20

Xylenes, Total 0.0750 0.0736 0.0765 98.2 102 79.2-122 3.82 20

    (S) Toluene-d8    105 106 90.0-115     

    (S) Dibromofluoromethane    110 103 79.0-121     

    (S) a,a,a-Trifluorotoluene    103 106 90.4-116     

    (S) 4-Bromofluorobenzene    101 106 80.1-120     

L835321-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835321-02  05/18/16 21:19 • (MS) R3138238-4  05/18/16 19:04 • (MSD) R3138238-5  05/18/16 19:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 ND 0.0233 0.0247 93.2 98.8 1 58.6-133 5.89 20

Ethylbenzene 0.0250 ND 0.0234 0.0253 93.5 101 1 62.7-136 7.89 20

Toluene 0.0250 ND 0.0215 0.0228 85.9 91.4 1 67.8-124 6.16 20

Xylenes, Total 0.0750 ND 0.0695 0.0740 92.6 98.7 1 65.6-133 6.31 20

    (S) Toluene-d8     106 105  90.0-115     

    (S) Dibromofluoromethane     108 109  79.0-121     

    (S) a,a,a-Trifluorotoluene     104 104  90.4-116     

    (S) 4-Bromofluorobenzene     104 104  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139540-3  05/24/16 21:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 106   88.7-115

    (S) Dibromofluoromethane 99.4   76.3-123

    (S) a,a,a-Trifluorotoluene 105   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139540-1  05/24/16 20:22 • (LCSD) R3139540-2  05/24/16 20:42

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0216 0.0216 86.5 86.4 72.6-120 0.0900 20

Ethylbenzene 0.0250 0.0236 0.0232 94.6 92.8 78.6-124 1.85 20

Toluene 0.0250 0.0224 0.0225 89.5 90.1 76.7-116 0.740 20

Xylenes, Total 0.0750 0.0711 0.0715 94.8 95.3 78.1-123 0.510 20

    (S) Toluene-d8    108 108 88.7-115     

    (S) Dibromofluoromethane    101 101 76.3-123     

    (S) a,a,a-Trifluorotoluene    107 106 87.2-117     

    (S) 4-Bromofluorobenzene    103 102 69.7-129     

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0285 29.5 137 134 81.9 79.6 4600 47.8-131 2.25 22.8

Ethylbenzene 0.0285 108 229 232 91.7 94.6 4600 44.8-135 1.67 26.9

Toluene 0.0285 222 339 347 89.5 95.7 4600 47.8-127 2.37 24.3

Xylenes, Total 0.0855 527 895 913 93.6 98.1 4600 42.7-135 1.94 26.6

    (S) Toluene-d8     108 107  88.7-115     

    (S) Dibromofluoromethane     102 99.1  76.3-123     

    (S) a,a,a-Trifluorotoluene     106 107  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     104 105  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872740
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137334-1  05/17/16 03:42

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 105   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137334-2  05/17/16 03:59 • (LCSD) R3137334-3  05/17/16 04:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.48 1.44 98.5 96.1 70.0-130 2.44 20

    (S) o-Terphenyl    104 97.9 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873587
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138554-1  05/20/16 10:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 88.1   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138554-2  05/20/16 10:17 • (LCSD) R3138554-3  05/20/16 10:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 47.4 48.5 78.9 80.9 50.0-100 2.44 20

    (S) o-Terphenyl    88.9 91.0 50.0-150     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 19:28 • (MS) R3138554-4  05/20/16 19:42 • (MSD) R3138554-5  05/20/16 19:57

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 U 43.1 44.1 71.8 73.6 1 50.0-100 2.39 20

    (S) o-Terphenyl     67.2 65.3  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3138702-3  05/19/16 14:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 77.9   21.8-123

    (S) 2-Fluorobiphenyl 84.2   29.5-131

    (S) p-Terphenyl-d14 93.8   29.3-137

    (S) Phenol-d5 38.1   5.00-70.1

    (S) 2-Fluorophenol 55.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 70.6   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0439 0.0424 87.8 84.8 35.7-100 3.47 22.9

2-Chlorophenol 0.0500 0.0377 0.0354 75.3 70.8 26.2-91.5 6.19 26.5

2,4-Dichlorophenol 0.0500 0.0441 0.0428 88.1 85.7 31.4-103 2.83 24.9

2,4-Dimethylphenol 0.0500 0.0430 0.0431 86.1 86.2 31.9-107 0.150 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0375 0.0383 75.0 76.7 18.4-148 2.20 24.4

2,4-Dinitrophenol 0.0500 0.0258 0.0157 51.5 31.3 24.2-128 J3 48.8 20.5

2-Nitrophenol 0.0500 0.0447 0.0434 89.3 86.7 25.9-106 2.97 26.9

4-Nitrophenol 0.0500 0.0190 0.0153 38.0 30.6 10.0-52.7 21.7 40

Pentachlorophenol 0.0500 0.0392 0.0347 78.3 69.4 10.0-97.4 12.0 35.1

Phenol 0.0500 0.0200 0.0177 40.0 35.5 10.0-57.9 12.1 35

2,4,6-Trichlorophenol 0.0500 0.0452 0.0456 90.5 91.2 29.8-107 0.790 24.1

    (S) Nitrobenzene-d5    84.3 87.2 21.8-123     

    (S) 2-Fluorobiphenyl    86.0 90.9 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    96.1 98.8 29.3-137     

    (S) Phenol-d5    37.7 32.4 5.00-70.1     

    (S) 2-Fluorophenol    52.3 43.9 10.0-77.9     

    (S) 2,4,6-Tribromophenol    88.7 88.5 11.2-130     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 24,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835078

Samples Received: 05/12/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Site: HOLLEY FRONTIER NAVAJO

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 24,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1-01  L835078-01  Solid William R. Smith 05/10/16 15:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:06 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:05 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 12:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 07:06 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:15 DWR

Wet Chemistry by Method 9056A WG872631 20 05/16/16 17:26 05/17/16 11:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:04 CM

Collected by Collected date/time Received date/time

TMW-WWL1-05  L835078-02  Solid William R. Smith 05/10/16 15:10 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:08 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:29 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 10:49 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:12 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 08:37 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 01:52 CM

Collected by Collected date/time Received date/time

TMW-WWL1-12  L835078-03  Solid William R. Smith 05/10/16 15:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:17 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 16:52 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:02 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:35 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:00 DWR

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 12:28 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-01  L835078-04  Solid William R. Smith 05/10/16 16:20 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:20 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:15 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:50 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 09:58 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872230 5 05/19/16 00:02 05/19/16 09:22 DWR

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:29 CM

Wet Chemistry by Method 9056A WG872631 10 05/16/16 17:26 05/17/16 12:52 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 02:40 CM

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:23 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 17:39 JF
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL2-05  L835078-05  Solid William R. Smith 05/10/16 16:30 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:14 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873092 5 05/17/16 17:13 05/18/16 10:21 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:29 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 06:53 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:16 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 03:04 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12  L835078-06  Solid William R. Smith 05/10/16 16:50 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:26 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872189 1 05/17/16 19:33 05/18/16 18:02 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:26 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:23 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 15:53 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 07:17 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 13:40 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:16 CM

Collected by Collected date/time Received date/time

TMW-WWL2-12D  L835078-07  Solid William R. Smith 05/10/16 16:55 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872357 1 05/14/16 08:15 05/14/16 14:29 CCE

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 12:33 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872902 1 05/16/16 23:00 05/17/16 11:38 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG873220 5 05/18/16 18:29 05/18/16 20:46 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG873800 5 05/19/16 11:42 05/19/16 16:17 BMB

Wet Chemistry by Method 9056A WG872631 1 05/16/16 17:26 05/17/16 09:36 CM

Wet Chemistry by Method 9056A WG872631 50 05/16/16 17:26 05/17/16 14:04 CM

Wet Chemistry by Method 9056A WG873240 1 05/18/16 15:50 05/19/16 04:40 CM

Collected by Collected date/time Received date/time

TMW-WW6-EQ  L835078-08  GW William R. Smith 05/10/16 18:00 05/12/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872401 1 05/16/16 10:43 05/16/16 15:27 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872427 1 05/12/16 21:03 05/15/16 18:23 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872369 1 05/12/16 20:58 05/15/16 10:41 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872916 1 05/17/16 19:24 05/17/16 19:24 LRL

Volatile Organic Compounds (GC/MS) by Method 8260B WG872248 1 05/13/16 18:16 05/13/16 18:16 LRL

Wet Chemistry by Method 9056A WG873772 1 05/20/16 04:02 05/20/16 04:02 SAM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1730 15.9 200 20 05/17/2016 11:40 WG872631

Fluoride 5.61 0.261 1.00 1 05/19/2016 01:04 WG873240

Sulfate 7580 11.4 1000 20 05/17/2016 11:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 12200 1.41 10.0 1 05/14/2016 14:06 WG872357

Manganese 388 0.120 1.00 1 05/14/2016 14:06 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 07:06 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.2 59.0-128 05/18/2016 07:06 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:15 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:15 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:15 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:15 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:15 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 08:15 WG872230

    (S) a,a,a-Trifluorotoluene 95.8 87.2-117 05/19/2016 08:15 WG872230

    (S) 4-Bromofluorobenzene 96.7 69.7-129 05/19/2016 08:15 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range 7.31 1.61 4.00 1 05/17/2016 12:02 WG872902

C28-C40 Oil Range 3.15 J 0.274 4.00 1 05/17/2016 12:02 WG872902

    (S) o-Terphenyl 91.8 50.0-150 05/17/2016 12:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:05 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:05 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:05 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:05 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:05 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:05 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:05 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:05 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:05 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:05 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:05 WG872189

    (S) 2-Fluorophenol 67.0 21.1-116 05/18/2016 16:05 WG872189

    (S) Phenol-d5 68.0 26.3-121 05/18/2016 16:05 WG872189

    (S) Nitrobenzene-d5 83.5 21.9-129 05/18/2016 16:05 WG872189

    (S) 2-Fluorobiphenyl 74.9 34.9-129 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 0 7 8

TMW-WWL1-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 62.6 21.6-142 05/18/2016 16:05 WG872189

    (S) p-Terphenyl-d14 63.6 21.5-128 05/18/2016 16:05 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1070 39.8 500 50 05/17/2016 12:04 WG872631

Fluoride 16.1 0.261 1.00 1 05/19/2016 01:52 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 7850 1.41 10.0 1 05/14/2016 14:08 WG872357

Manganese 162 0.120 1.00 1 05/14/2016 14:08 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:12 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 98.8 59.0-128 05/18/2016 09:12 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 08:37 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 08:37 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 08:37 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 08:37 WG872230

    (S) Toluene-d8 105 88.7-115 05/19/2016 08:37 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 08:37 WG872230

    (S) a,a,a-Trifluorotoluene 95.5 87.2-117 05/19/2016 08:37 WG872230

    (S) 4-Bromofluorobenzene 99.6 69.7-129 05/19/2016 08:37 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 10:49 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 10:49 WG872902

    (S) o-Terphenyl 98.1 50.0-150 05/17/2016 10:49 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:29 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:29 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:29 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:29 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:29 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:29 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:29 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:29 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:29 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:29 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:29 WG872189

    (S) 2-Fluorophenol 57.1 21.1-116 05/18/2016 16:29 WG872189

    (S) Phenol-d5 46.4 26.3-121 05/18/2016 16:29 WG872189

    (S) Nitrobenzene-d5 64.5 21.9-129 05/18/2016 16:29 WG872189

    (S) 2-Fluorobiphenyl 66.2 34.9-129 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 0 7 8

TMW-WWL1-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 1 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 39.8 21.6-142 05/18/2016 16:29 WG872189

    (S) p-Terphenyl-d14 39.6 21.5-128 05/18/2016 16:29 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1690 39.8 500 50 05/17/2016 12:28 WG872631

Fluoride 11.8 0.261 1.00 1 05/19/2016 02:16 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 12:28 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2710 1.41 10.0 1 05/14/2016 14:17 WG872357

Manganese 64.7 0.120 1.00 1 05/14/2016 14:17 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 09:35 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 09:35 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:00 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:00 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:00 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:00 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:00 WG872230

    (S) Dibromofluoromethane 104 76.3-123 05/19/2016 09:00 WG872230

    (S) a,a,a-Trifluorotoluene 96.3 87.2-117 05/19/2016 09:00 WG872230

    (S) 4-Bromofluorobenzene 98.8 69.7-129 05/19/2016 09:00 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:02 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:02 WG872902

    (S) o-Terphenyl 95.4 50.0-150 05/17/2016 11:02 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 16:52 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 16:52 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 16:52 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 16:52 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 16:52 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 16:52 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 16:52 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 16:52 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 16:52 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 16:52 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 16:52 WG872189

    (S) 2-Fluorophenol 64.9 21.1-116 05/18/2016 16:52 WG872189

    (S) Phenol-d5 58.7 26.3-121 05/18/2016 16:52 WG872189

    (S) Nitrobenzene-d5 64.9 21.9-129 05/18/2016 16:52 WG872189

    (S) 2-Fluorobiphenyl 56.2 34.9-129 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 0 7 8

TMW-WWL1-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 5 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 51.6 21.6-142 05/18/2016 16:52 WG872189

    (S) p-Terphenyl-d14 46.8 21.5-128 05/18/2016 16:52 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 113 0.795 10.0 1 05/17/2016 06:29 WG872631

Fluoride 4.56 0.261 1.00 1 05/19/2016 02:40 WG873240

Sulfate 2590 5.70 500 10 05/17/2016 12:52 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 10500 1.41 10.0 1 05/14/2016 14:20 WG872357

Manganese 344 0.120 1.00 1 05/14/2016 14:20 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction 0.255 J 0.108 0.500 5 05/18/2016 09:58 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.7 59.0-128 05/18/2016 09:58 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 09:22 WG872230

Toluene U 0.00217 0.0250 5 05/19/2016 09:22 WG872230

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 09:22 WG872230

Total Xylenes U 0.00349 0.0150 5 05/19/2016 09:22 WG872230

    (S) Toluene-d8 106 88.7-115 05/19/2016 09:22 WG872230

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 09:22 WG872230

    (S) a,a,a-Trifluorotoluene 97.8 87.2-117 05/19/2016 09:22 WG872230

    (S) 4-Bromofluorobenzene 100 69.7-129 05/19/2016 09:22 WG872230

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:50 WG872902

C28-C40 Oil Range 0.687 J 0.274 4.00 1 05/17/2016 11:50 WG872902

    (S) o-Terphenyl 84.3 50.0-150 05/17/2016 11:50 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:15 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:15 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:15 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:15 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:15 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:15 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:15 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:15 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:15 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:15 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:15 WG872189

    (S) 2-Fluorophenol 63.6 21.1-116 05/18/2016 17:15 WG872189

    (S) Phenol-d5 67.5 26.3-121 05/18/2016 17:15 WG872189

    (S) Nitrobenzene-d5 72.4 21.9-129 05/18/2016 17:15 WG872189

    (S) 2-Fluorobiphenyl 77.4 34.9-129 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 0 7 8

TMW-WWL2-01
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 2 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 71.5 21.6-142 05/18/2016 17:15 WG872189

    (S) p-Terphenyl-d14 67.0 21.5-128 05/18/2016 17:15 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 06:53 WG872631

Fluoride 15.8 0.261 1.00 1 05/19/2016 03:04 WG873240

Sulfate 18300 28.5 2500 50 05/17/2016 13:16 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 5580 1.41 10.0 1 05/14/2016 14:23 WG872357

Manganese 70.6 0.120 1.00 1 05/14/2016 14:23 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 10:21 WG873092

    (S) a,a,a-Trifluorotoluene(FID) 99.0 59.0-128 05/18/2016 10:21 WG873092

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:29 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:29 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:29 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:29 WG873800

    (S) Toluene-d8 101 88.7-115 05/19/2016 15:29 WG873800

    (S) Dibromofluoromethane 102 76.3-123 05/19/2016 15:29 WG873800

    (S) a,a,a-Trifluorotoluene 101 87.2-117 05/19/2016 15:29 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:29 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:14 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:14 WG872902

    (S) o-Terphenyl 96.4 50.0-150 05/17/2016 11:14 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 17:39 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 17:39 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 17:39 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 17:39 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 17:39 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 17:39 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 17:39 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 17:39 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 17:39 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 17:39 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 17:39 WG872189

    (S) 2-Fluorophenol 59.4 21.1-116 05/18/2016 17:39 WG872189

    (S) Phenol-d5 58.8 26.3-121 05/18/2016 17:39 WG872189

    (S) Nitrobenzene-d5 64.1 21.9-129 05/18/2016 17:39 WG872189

    (S) 2-Fluorobiphenyl 56.5 34.9-129 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 0 7 8

TMW-WWL2-05
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 58.0 21.6-142 05/18/2016 17:39 WG872189

    (S) p-Terphenyl-d14 66.9 21.5-128 05/18/2016 17:39 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 712 0.795 10.0 1 05/17/2016 07:17 WG872631

Fluoride 8.01 0.261 1.00 1 05/19/2016 04:16 WG873240

Sulfate 17200 28.5 2500 50 05/17/2016 13:40 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 2880 1.41 10.0 1 05/14/2016 14:26 WG872357

Manganese 80.3 0.120 1.00 1 05/14/2016 14:26 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U J3 J6 0.108 0.500 5 05/18/2016 20:23 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.8 59.0-128 05/18/2016 20:23 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 15:53 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 15:53 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 15:53 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 15:53 WG873800

    (S) Toluene-d8 103 88.7-115 05/19/2016 15:53 WG873800

    (S) Dibromofluoromethane 103 76.3-123 05/19/2016 15:53 WG873800

    (S) a,a,a-Trifluorotoluene 100 87.2-117 05/19/2016 15:53 WG873800

    (S) 4-Bromofluorobenzene 101 69.7-129 05/19/2016 15:53 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:26 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:26 WG872902

    (S) o-Terphenyl 102 50.0-150 05/17/2016 11:26 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/18/2016 18:02 WG872189

2-Chlorophenol U 0.00831 0.333 1 05/18/2016 18:02 WG872189

2,4-Dichlorophenol U 0.00746 0.333 1 05/18/2016 18:02 WG872189

2,4-Dimethylphenol U 0.0471 0.333 1 05/18/2016 18:02 WG872189

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/18/2016 18:02 WG872189

2,4-Dinitrophenol U 0.0980 0.333 1 05/18/2016 18:02 WG872189

2-Nitrophenol U 0.0130 0.333 1 05/18/2016 18:02 WG872189

4-Nitrophenol U 0.0525 0.333 1 05/18/2016 18:02 WG872189

Pentachlorophenol U 0.0480 0.333 1 05/18/2016 18:02 WG872189

Phenol U 0.00695 0.333 1 05/18/2016 18:02 WG872189

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/18/2016 18:02 WG872189

    (S) 2-Fluorophenol 45.8 21.1-116 05/18/2016 18:02 WG872189

    (S) Phenol-d5 45.5 26.3-121 05/18/2016 18:02 WG872189

    (S) Nitrobenzene-d5 52.8 21.9-129 05/18/2016 18:02 WG872189

    (S) 2-Fluorobiphenyl 48.0 34.9-129 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 0 7 8

TMW-WWL2-12
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 44.1 21.6-142 05/18/2016 18:02 WG872189

    (S) p-Terphenyl-d14 42.5 21.5-128 05/18/2016 18:02 WG872189
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 899 0.795 10.0 1 05/17/2016 09:36 WG872631

Fluoride 11.2 0.261 1.00 1 05/19/2016 04:40 WG873240

Sulfate 18200 28.5 2500 50 05/17/2016 14:04 WG872631

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Iron 3950 1.41 10.0 1 05/14/2016 14:29 WG872357

Manganese 95.4 0.120 1.00 1 05/14/2016 14:29 WG872357

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/18/2016 20:46 WG873220

    (S) a,a,a-Trifluorotoluene(FID) 99.5 59.0-128 05/18/2016 20:46 WG873220

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/19/2016 16:17 WG873800

Toluene U 0.00217 0.0250 5 05/19/2016 16:17 WG873800

Ethylbenzene U 0.00148 0.00500 5 05/19/2016 16:17 WG873800

Total Xylenes U 0.00349 0.0150 5 05/19/2016 16:17 WG873800

    (S) Toluene-d8 106 88.7-115 05/19/2016 16:17 WG873800

    (S) Dibromofluoromethane 98.9 76.3-123 05/19/2016 16:17 WG873800

    (S) a,a,a-Trifluorotoluene 105 87.2-117 05/19/2016 16:17 WG873800

    (S) 4-Bromofluorobenzene 99.8 69.7-129 05/19/2016 16:17 WG873800

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/17/2016 11:38 WG872902

C28-C40 Oil Range U 0.274 4.00 1 05/17/2016 11:38 WG872902

    (S) o-Terphenyl 94.5 50.0-150 05/17/2016 11:38 WG872902

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 12:33 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 12:33 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 12:33 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 12:33 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 12:33 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 12:33 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 12:33 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 12:33 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 12:33 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 12:33 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 12:33 WG873908

    (S) 2-Fluorophenol 77.5 21.1-116 05/20/2016 12:33 WG873908

    (S) Phenol-d5 72.1 26.3-121 05/20/2016 12:33 WG873908

    (S) Nitrobenzene-d5 67.2 21.9-129 05/20/2016 12:33 WG873908

    (S) 2-Fluorobiphenyl 75.7 34.9-129 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 8 3 5 0 7 8

TMW-WWL2-12D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 6 : 5 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

    (S) 2,4,6-Tribromophenol 64.1 21.6-142 05/20/2016 12:33 WG873908

    (S) p-Terphenyl-d14 64.6 21.5-128 05/20/2016 12:33 WG873908
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 0.244 J 0.0519 1.00 1 05/20/2016 04:02 WG873772

Fluoride U 0.00990 0.100 1 05/20/2016 04:02 WG873772

Sulfate 0.269 J 0.0774 5.00 1 05/20/2016 04:02 WG873772

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.0241 B J 0.0141 0.100 1 05/16/2016 15:27 WG872401

Manganese U 0.00120 0.0100 1 05/16/2016 15:27 WG872401

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 19:24 WG872916

    (S) a,a,a-Trifluorotoluene(FID) 94.6 62.0-128 05/17/2016 19:24 WG872916

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene 0.000509 J 0.000331 0.00100 1 05/13/2016 18:16 WG872248

Toluene U 0.000780 0.00500 1 05/13/2016 18:16 WG872248

Ethylbenzene U 0.000384 0.00100 1 05/13/2016 18:16 WG872248

Total Xylenes U 0.00106 0.00300 1 05/13/2016 18:16 WG872248

    (S) Toluene-d8 105 90.0-115 05/13/2016 18:16 WG872248

    (S) Dibromofluoromethane 106 79.0-121 05/13/2016 18:16 WG872248

    (S) a,a,a-Trifluorotoluene 98.5 90.4-116 05/13/2016 18:16 WG872248

    (S) 4-Bromofluorobenzene 102 80.1-120 05/13/2016 18:16 WG872248

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0358 J 0.0222 0.100 1 05/15/2016 10:41 WG872369

C28-C40 Oil Range U 0.0118 0.100 1 05/15/2016 10:41 WG872369

    (S) o-Terphenyl 109 50.0-150 05/15/2016 10:41 WG872369

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U J4 0.000263 0.0100 1 05/15/2016 18:23 WG872427

2-Chlorophenol U 0.000283 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dichlorophenol U 0.000284 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dimethylphenol U 0.000624 0.0100 1 05/15/2016 18:23 WG872427

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/15/2016 18:23 WG872427

2,4-Dinitrophenol U 0.00325 0.0100 1 05/15/2016 18:23 WG872427

2-Nitrophenol U 0.000320 0.0100 1 05/15/2016 18:23 WG872427

4-Nitrophenol U 0.00201 0.0100 1 05/15/2016 18:23 WG872427

Pentachlorophenol U 0.000313 0.0100 1 05/15/2016 18:23 WG872427

Phenol U J4 0.000334 0.0100 1 05/15/2016 18:23 WG872427

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/15/2016 18:23 WG872427

    (S) 2-Fluorophenol 71.8 10.0-77.9 05/15/2016 18:23 WG872427

    (S) Phenol-d5 58.8 5.00-70.1 05/15/2016 18:23 WG872427

    (S) Nitrobenzene-d5 82.5 21.8-123 05/15/2016 18:23 WG872427

    (S) 2-Fluorobiphenyl 79.0 29.5-131 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 8 3 5 0 7 8

TMW-WW6-EQ
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 0 / 1 6  1 8 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 51.3 11.2-130 05/15/2016 18:23 WG872427

    (S) p-Terphenyl-d14 91.0 29.3-137 05/15/2016 18:23 WG872427
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872631
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137464-1  05/16/16 20:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Sulfate U 0.57 50.0

L835458-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835458-01  05/16/16 22:07 • (DUP) R3137464-4  05/16/16 22:30

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 15.8 17.1 1 8 15

Sulfate ND 2.85 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137464-2  05/16/16 20:31 • (LCSD) R3137464-3  05/16/16 20:55

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 192 192 96 96 80-120 0 15

Sulfate 200 194 195 97 97 80-120 0 15

L834994-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834994-01  05/17/16 03:18 • (MS) R3137464-5  05/17/16 03:42 • (MSD) R3137464-6  05/17/16 04:06

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 559 13.1 595 564 104 99 1 80-120 5 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873240
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138282-1  05/18/16 23:05

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Fluoride U 0.261 1.00

L835078-01 Original Sample (OS) • Duplicate (DUP)

(OS) L835078-01  05/19/16 01:04 • (DUP) R3138282-4  05/19/16 01:28

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 5.61 5.53 1 1 15

L835938-02 Original Sample (OS) • Duplicate (DUP)

(OS) L835938-02  05/19/16 09:16 • (DUP) R3138282-5  05/19/16 09:50

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Fluoride 6.25 7.86 1 23 J3 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138282-2  05/18/16 23:28 • (LCSD) R3138282-3  05/18/16 23:52

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Fluoride 20.0 19.9 20.0 100 100 80-120 0 15

L835938-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835938-03  05/19/16 10:14 • (MS) R3138282-6  05/19/16 11:26 • (MSD) R3138282-7  05/19/16 11:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Fluoride 50.0 5.27 36.6 33.9 63 57 1 80-120 J6 J6 7 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3138709-1  05/19/16 20:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

L834614-04 Original Sample (OS) • Duplicate (DUP)

(OS) L834614-04  05/20/16 02:49 • (DUP) R3138709-5  05/20/16 03:04

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride 1.51 1.52 1 0 15

Fluoride ND 0.0592 1 0 15

Sulfate 18.1 18.1 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138709-2  05/19/16 21:03 • (LCSD) R3138709-3  05/19/16 21:18

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.2 39.2 98 98 80-120 0 15

Fluoride 8.00 7.89 7.89 99 99 80-120 0 15

Sulfate 40.0 39.6 39.6 99 99 80-120 0 15

L834185-02 Original Sample (OS) • Matrix Spike (MS)

(OS) L834185-02  05/20/16 00:54 • (MS) R3138709-4  05/20/16 01:09

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 40.1 92.4 104 1 80-120

Fluoride 5.00 0.558 5.88 106 1 80-120

Sulfate 50.0 6.65 60.4 107 1 80-120
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873772
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 0 7 8 - 0 8

L834409-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834409-03  05/20/16 04:45 • (MS) R3138709-6  05/20/16 04:59 • (MSD) R3138709-7  05/20/16 05:14

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 31.0 80.0 81.0 98 100 1 80-120 1 15

Fluoride 5.00 ND 5.21 5.34 102 105 1 80-120 2 15

Sulfate 50.0 ND 53.0 53.9 101 103 1 80-120 2 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872357
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3136806-1  05/14/16 13:43

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Iron 1.56 J 1.41 10.0

Manganese U 0.12 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136806-2  05/14/16 13:46 • (LCSD) R3136806-3  05/14/16 13:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Iron 1000 937 924 94 92 80-120 1 20

Manganese 100 93.2 92.0 93 92 80-120 1 20

L835281-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835281-01  05/14/16 13:51 • (MS) R3136806-6  05/14/16 14:00 • (MSD) R3136806-7  05/14/16 14:03

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Iron 1090 20800 20900 23500 15 254 1 75-125 V V 12 20

Manganese 109 608 701 714 85 97 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872401
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137224-7  05/16/16 19:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron 0.0473 J 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137224-8  05/16/16 19:17 • (LCSD) R3137224-9  05/16/16 19:20

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 10.2 10.3 102 103 80-120 1 20

Manganese 1.00 0.997 1.00 100 100 80-120 1 20

L835100-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835100-04  05/16/16 19:23 • (MS) R3137224-11  05/16/16 19:28 • (MSD) R3137224-12  05/16/16 19:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Iron 10.0 0.0740 10.3 10.3 102 102 1 75-125 0 20

Manganese 1.00 0.00612 1.02 1.02 102 101 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872916
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3137716-5  05/17/16 12:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction 0.0333 J 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 94.7   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137716-3  05/17/16 11:43 • (LCSD) R3137716-4  05/17/16 12:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 5.24 5.58 95.3 101 67.0-132 6.28 20

    (S) a,a,a-Trifluorotoluene(FID)    104 104 62.0-128     

L835661-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835661-01  05/17/16 17:33 • (MS) R3137716-8  05/17/16 16:27 • (MSD) R3137716-9  05/17/16 16:49

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 5.49 5.50 99.1 99.3 1 50.0-143 0.200 20

    (S) a,a,a-Trifluorotoluene(FID)     103 104  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873092
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3137718-3  05/18/16 01:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 99.8   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137718-1  05/17/16 23:52 • (LCSD) R3137718-2  05/18/16 00:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 6.45 6.44 117 117 63.5-137 0.140 20

    (S) a,a,a-Trifluorotoluene(FID)    99.0 99.6 59.0-128     

L835078-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-04  05/18/16 09:58 • (MS) R3137718-4  05/18/16 01:46 • (MSD) R3137718-5  05/18/16 02:09

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 0.255 18.3 14.9 65.7 53.1 5 28.5-138 20.9 23.6

    (S) a,a,a-Trifluorotoluene(FID)     96.5 97.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873220
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 0 7 8 - 0 6 , 0 7

Method Blank (MB)

(MB) R3138234-3  05/18/16 17:50

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138234-1  05/18/16 16:42 • (LCSD) R3138234-2  05/18/16 17:04

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.59 6.61 102 120 63.5-137 16.8 20

    (S) a,a,a-Trifluorotoluene(FID)    99.3 99.1 59.0-128     

L835078-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-06  05/18/16 20:23 • (MS) R3138234-4  05/18/16 19:15 • (MSD) R3138234-5  05/18/16 19:38

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 4.61 9.33 16.8 33.9 5 28.5-138 J6 J3 67.8 23.6

    (S) a,a,a-Trifluorotoluene(FID)     98.4 98.4  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872230
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4

Method Blank (MB)

(MB) R3138213-3  05/19/16 01:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 101   76.3-123

    (S) a,a,a-Trifluorotoluene 94.8   87.2-117

    (S) 4-Bromofluorobenzene 100   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138213-1  05/18/16 23:58 • (LCSD) R3138213-2  05/19/16 00:21

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0232 0.0234 92.7 93.6 72.6-120 1.03 20

Ethylbenzene 0.0250 0.0248 0.0244 99.2 97.6 78.6-124 1.62 20

Toluene 0.0250 0.0243 0.0247 97.2 98.7 76.7-116 1.52 20

Xylenes, Total 0.0750 0.0724 0.0729 96.5 97.1 78.1-123 0.620 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    103 103 76.3-123     

    (S) a,a,a-Trifluorotoluene    95.8 96.3 87.2-117     

    (S) 4-Bromofluorobenzene    102 101 69.7-129     

L835057-12 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835057-12  05/19/16 03:21 • (MS) R3138213-4  05/19/16 02:13 • (MSD) R3138213-5  05/19/16 02:36

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 ND 0.0727 0.122 58.2 97.3 5 47.8-131 J3 50.4 22.8

Ethylbenzene 0.0250 ND 0.0847 0.121 67.8 97.1 5 44.8-135 J3 35.6 26.9

Toluene 0.0250 ND 0.0832 0.122 66.5 97.9 5 47.8-127 J3 38.1 24.3

Xylenes, Total 0.0750 ND 0.253 0.362 67.6 96.6 5 42.7-135 J3 35.4 26.6

    (S) Toluene-d8     104 103  88.7-115     

    (S) Dibromofluoromethane     102 104  76.3-123     

    (S) a,a,a-Trifluorotoluene     95.0 94.8  87.2-117     

    (S) 4-Bromofluorobenzene     98.2 99.3  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3138352-3  05/19/16 10:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 105   88.7-115

    (S) Dibromofluoromethane 95.5   76.3-123

    (S) a,a,a-Trifluorotoluene 106   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138352-1  05/19/16 08:30 • (LCSD) R3138352-2  05/19/16 08:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0228 0.0223 91.1 89.3 72.6-120 2.05 20

Ethylbenzene 0.0250 0.0259 0.0253 103 101 78.6-124 2.09 20

Toluene 0.0250 0.0229 0.0232 91.6 92.9 76.7-116 1.39 20

Xylenes, Total 0.0750 0.0751 0.0738 100 98.4 78.1-123 1.75 20

    (S) Toluene-d8    105 106 88.7-115     

    (S) Dibromofluoromethane    99.3 96.4 76.3-123     

    (S) a,a,a-Trifluorotoluene    105 107 87.2-117     

    (S) 4-Bromofluorobenzene    102 103 69.7-129     

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0336 ND 1.40 1.36 90.6 87.5 45 47.8-131 3.33 22.8

Ethylbenzene 0.0336 ND 1.38 1.33 87.5 84.4 45 44.8-135 3.38 26.9

Toluene 0.0336 ND 1.40 1.37 90.6 88.7 45 47.8-127 2.13 24.3

Xylenes, Total 0.101 1.60 5.48 5.40 85.5 83.9 45 42.7-135 1.35 26.6

    (S) Toluene-d8     104 104  88.7-115     

    (S) Dibromofluoromethane     101 98.8  76.3-123     

    (S) a,a,a-Trifluorotoluene     102 104  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873800
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 5 , 0 6 , 0 7

L835074-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835074-10  05/19/16 14:41 • (MS) R3138352-6  05/19/16 12:16 • (MSD) R3138352-7  05/19/16 12:40

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     95.1 99.8  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872248
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136703-3  05/13/16 13:23

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 105   90.0-115

    (S) Dibromofluoromethane 105   79.0-121

    (S) a,a,a-Trifluorotoluene 98.8   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136703-1  05/13/16 12:14 • (LCSD) R3136703-2  05/13/16 12:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0259 0.0255 103 102 73.0-122 1.27 20

Ethylbenzene 0.0250 0.0260 0.0246 104 98.2 80.9-121 5.57 20

Toluene 0.0250 0.0264 0.0251 105 100 77.9-116 5.02 20

Xylenes, Total 0.0750 0.0786 0.0747 105 99.6 79.2-122 5.11 20

    (S) Toluene-d8    105 104 90.0-115     

    (S) Dibromofluoromethane    102 106 79.0-121     

    (S) a,a,a-Trifluorotoluene    99.7 99.5 90.4-116     

    (S) 4-Bromofluorobenzene    97.8 98.1 80.1-120     

L835078-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-08  05/13/16 18:16 • (MS) R3136703-4  05/13/16 18:33 • (MSD) R3136703-5  05/13/16 18:50

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.000509 0.0233 0.0247 91.1 96.9 1 58.6-133 6.06 20

Ethylbenzene 0.0250 U 0.0217 0.0232 86.9 92.7 1 62.7-136 6.45 20

Toluene 0.0250 U 0.0224 0.0240 89.4 95.8 1 67.8-124 6.96 20

Xylenes, Total 0.0750 U 0.0658 0.0704 87.8 93.9 1 65.6-133 6.70 20

    (S) Toluene-d8     104 106  90.0-115     

    (S) Dibromofluoromethane     106 108  79.0-121     

    (S) a,a,a-Trifluorotoluene     97.8 102  90.4-116     

    (S) 4-Bromofluorobenzene     98.4 98.0  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872369
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3139237-1  05/15/16 09:51

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 112   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139237-2  05/15/16 10:07 • (LCSD) R3139237-3  05/15/16 10:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.53 1.54 102 102 70.0-130 0.680 20

    (S) o-Terphenyl    110 117 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872902
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7

Method Blank (MB)

(MB) R3137450-1  05/17/16 10:13

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 103   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137450-2  05/17/16 10:25 • (LCSD) R3137450-3  05/17/16 10:37

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 48.2 52.7 80.3 87.9 50.0-100 9.05 20

    (S) o-Terphenyl    93.1 93.4 50.0-150     

L835078-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835078-01  05/17/16 12:02 • (MS) R3137450-4  05/17/16 12:15 • (MSD) R3137450-5  05/17/16 12:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 7.31 57.8 64.7 84.1 95.7 1 50.0-100 11.4 20

    (S) o-Terphenyl     72.6 68.2  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3138162-3  05/18/16 13:22

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 80.9   21.9-129

    (S) 2-Fluorobiphenyl 83.1   34.9-129

    (S) p-Terphenyl-d14 85.7   21.5-128

    (S) Phenol-d5 80.4   26.3-121

    (S) 2-Fluorophenol 74.3   21.1-116

    (S) 2,4,6-Tribromophenol 74.1   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.587 0.686 88.0 103 51.1-113 15.6 20

2-Chlorophenol 0.667 0.469 0.525 70.3 78.7 40.8-103 11.3 20

2,4-Dichlorophenol 0.667 0.551 0.617 82.6 92.5 46.2-109 11.3 20

2,4-Dimethylphenol 0.667 0.557 0.647 83.6 97.1 42.2-110 15.0 20

4,6-Dinitro-2-methylphenol 0.667 0.536 0.586 80.3 87.8 23.1-119 8.86 23.7

2,4-Dinitrophenol 0.667 0.332 0.345 49.8 51.7 10.0-105 3.82 36.5

2-Nitrophenol 0.667 0.532 0.620 79.7 93.0 44.2-113 15.3 20.9

4-Nitrophenol 0.667 0.538 0.600 80.7 90.0 34.8-109 10.9 20

Pentachlorophenol 0.667 0.550 0.574 82.5 86.1 16.2-102 4.25 22.9

Phenol 0.667 0.497 0.599 74.6 89.8 41.5-106 18.5 20

2,4,6-Trichlorophenol 0.667 0.565 0.620 84.7 93.0 44.4-108 9.39 20

    (S) Nitrobenzene-d5    86.7 99.9 21.9-129     

    (S) 2-Fluorobiphenyl    83.6 94.3 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872189
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138162-1  05/18/16 12:35 • (LCSD) R3138162-2  05/18/16 12:58

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    81.3 84.5 21.5-128     

    (S) Phenol-d5    74.6 82.2 26.3-121     

    (S) 2-Fluorophenol    71.3 82.1 21.1-116     

    (S) 2,4,6-Tribromophenol    83.7 84.4 21.6-142     

L835035-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835035-10  05/19/16 12:00 • (MS) R3138313-1  05/19/16 12:24 • (MSD) R3138313-2  05/19/16 12:47

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.142 U 0.632 0.663 89.0 93.4 5 27.0-154 4.76 26.6

2-Chlorophenol 0.142 U 0.524 0.563 73.8 79.2 5 33.2-121 7.06 29.3

2,4-Dichlorophenol 0.142 U 0.634 0.639 89.2 90.0 5 34.8-134 0.890 27.3

2,4-Dimethylphenol 0.142 U 0.638 0.651 89.9 91.7 5 12.3-149 2.00 32.3

4,6-Dinitro-2-methylphenol 0.142 U ND ND 0.000 0.000 5 10.0-144 J6 J6 0.000 32.7

2,4-Dinitrophenol 0.142 U ND ND 0.000 0.000 5 10.0-121 J6 J6 0.000 39.4

2-Nitrophenol 0.142 U 0.636 0.652 89.5 91.8 5 29.5-144 2.53 29.9

4-Nitrophenol 0.142 U 0.586 0.569 82.6 80.1 5 20.0-133 3.03 30.2

Pentachlorophenol 0.142 U 0.655 0.671 92.3 94.5 5 10.0-139 2.43 28.3

Phenol 0.142 U 0.565 0.644 79.5 90.7 5 25.1-130 13.1 29.6

2,4,6-Trichlorophenol 0.142 U 0.633 0.675 89.1 95.1 5 33.8-133 6.52 28.1

    (S) Nitrobenzene-d5     86.3 94.0  21.9-129     

    (S) 2-Fluorobiphenyl     83.0 81.1  34.9-129     

    (S) p-Terphenyl-d14     82.2 60.4  21.5-128     

    (S) Phenol-d5     80.2 86.0  26.3-121     

    (S) 2-Fluorophenol     78.2 82.9  21.1-116     

    (S) 2,4,6-Tribromophenol     80.1 84.2  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 7

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Method Blank (MB)

(MB) R3136946-3  05/15/16 16:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 85.3   21.8-123

    (S) 2-Fluorobiphenyl 75.7   29.5-131

    (S) p-Terphenyl-d14 88.4   29.3-137

    (S) Phenol-d5 53.1   5.00-70.1

    (S) 2-Fluorophenol 72.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 44.8   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0516 0.0536 103 107 35.7-100 J4 J4 3.90 22.9

2-Chlorophenol 0.0500 0.0350 0.0353 70.1 70.6 26.2-91.5 0.760 26.5

2,4-Dichlorophenol 0.0500 0.0414 0.0421 82.8 84.1 31.4-103 1.56 24.9

2,4-Dimethylphenol 0.0500 0.0402 0.0453 80.3 90.6 31.9-107 12.0 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0450 0.0490 89.9 98.1 18.4-148 8.69 24.4

2,4-Dinitrophenol 0.0500 0.0286 0.0321 57.1 64.3 24.2-128 11.8 20.5

2-Nitrophenol 0.0500 0.0429 0.0419 85.7 83.9 25.9-106 2.18 26.9

4-Nitrophenol 0.0500 0.0259 0.0255 51.9 50.9 10.0-52.7 1.86 40

Pentachlorophenol 0.0500 0.0325 0.0346 65.0 69.1 10.0-97.4 6.22 35.1

Phenol 0.0500 0.0280 0.0295 55.9 59.1 10.0-57.9 J4 5.49 35

2,4,6-Trichlorophenol 0.0500 0.0418 0.0443 83.7 88.6 29.8-107 5.71 24.1

    (S) Nitrobenzene-d5    93.0 96.0 21.8-123     

    (S) 2-Fluorobiphenyl    80.1 80.5 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872427
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 0 7 8 - 0 8

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3136946-1  05/15/16 15:16 • (LCSD) R3136946-2  05/15/16 15:39

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    88.1 101 29.3-137     

    (S) Phenol-d5    55.5 52.7 5.00-70.1     

    (S) 2-Fluorophenol    66.2 67.0 10.0-77.9     

    (S) 2,4,6-Tribromophenol    62.1 62.8 11.2-130     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND,U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.
SDL Sample Detection Limit.
MQL Method Quantitation Limit.
Unadj. MQL Unadjusted Method Quantitation Limit.

Qualifier Description

B The same analyte is found in the associated blank.
J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
May 27,  2016

AMEC Foster Wheeler - Houston, TX

Sample Delivery Group: L835353

Samples Received: 05/13/2016

Project Number: 6703160012.001

Description: Wastewater Line Investigation

Report To: Pamela Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

May 27,  2016

[Preliminary Report]

Chris McCord
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

May 27,  2016

Chris McCord
Technica l  Serv ice Representa t ive
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

TMW-WWL1  L835353-01  GW 05/12/16 08:30 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:15 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 15:12 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:33 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:32 05/17/16 00:32 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:20 05/19/16 00:20 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:02 05/24/16 13:02 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:11 05/26/16 11:11 CM

Collected by Collected date/time Received date/time

TMW-WWL2  L835353-02  GW 05/12/16 09:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:12 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:26 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 04:50 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 00:53 05/17/16 00:53 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 00:43 05/19/16 00:43 DAH

Wet Chemistry by Method 9056A WG874711 1 05/24/16 13:31 05/24/16 13:31 CM

Wet Chemistry by Method 9056A WG874711 100 05/24/16 13:45 05/24/16 13:45 CM

Wet Chemistry by Method 9056A WG875355 500 05/26/16 11:25 05/26/16 11:25 CM

Collected by Collected date/time Received date/time

TMW-WWL2D  L835353-03  GW 05/12/16 09:05 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Metals (ICP) by Method 6010B WG872666 5 05/17/16 09:52 05/17/16 17:18 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG872936 1 05/18/16 11:41 05/19/16 19:49 JF

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG872740 1 05/15/16 18:28 05/17/16 05:07 JNS

Volatile Organic Compounds (GC) by Method 8015D/GRO WG872894 1 05/17/16 01:15 05/17/16 01:15 ACG

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/19/16 01:05 05/19/16 01:05 DAH

Wet Chemistry by Method 9056A WG874225 1 05/23/16 13:58 05/23/16 13:58 SAM

Wet Chemistry by Method 9056A WG874225 500 05/23/16 12:55 05/23/16 12:55 SAM

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-04  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:12 05/18/16 20:12 DAH

Collected by Collected date/time Received date/time

TRIP BLANK  L835353-05  GW 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG872872 1 05/18/16 20:34 05/18/16 20:34 DAH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

WWL-SPC  L835353-06  Solid 05/12/16 00:00 05/13/16 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG873476 1 05/18/16 17:22 05/19/16 09:44 NJB

Metals (ICP) by Method 6010B WG873554 1 05/20/16 11:08 05/20/16 13:52 BRJ

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C WG873908 1 05/19/16 22:56 05/20/16 14:58 SNR

Semi-Volatile Organic Compounds  (GC) by Method 8015 WG873587 1 05/19/16 21:44 05/20/16 19:28 DMG

Volatile Organic Compounds (GC) by Method 8015D/GRO WG874253 5 05/20/16 17:57 05/20/16 22:59 JAH

Volatile Organic Compounds (GC/MS) by Method 8260B WG874942 5 05/24/16 16:07 05/25/16 02:00 DWR

Wet Chemistry by Method 9056A WG874228 1 05/23/16 09:00 05/23/16 17:37 CM

Wet Chemistry by Method 9056A WG874228 10 05/23/16 09:00 05/23/16 18:01 CM

Wet Chemistry by Method 9056A WG874228 50 05/23/16 09:00 05/24/16 09:03 CM
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times.  All MDL (LOD) and RDL (LOQ) 
values reported for environmental samples have been corrected for the dilution factor used in the 
analysis.  All Method and Batch Quality Control are within established criteria except where addressed 
in this case narrative, a non-conformance form or properly qualified within the sample results. By my 
digital signature below, I affirm to the best of my knowledge, all problems/anomalies observed by the 
laboratory as having the potential to affect the quality of the data have been identified by the 
laboratory, and no information or data have been knowingly withheld that would affect the quality of the
data.

[Preliminary Report]

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 5 of 39

Chris  McCord
Techn ica l  Se rv i ce  Represen ta t i ve

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 5 of 39

mailto:cmccord@esclabsciences.com?subject=ESC Lab Sciences SDG: L835353&body=Email regarding SDG: L835353
mailto:cmccord@esclabsciences.com?subject=ESC Lab Sciences SDG: L835353&body=Email regarding SDG: L835353


ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 12200 26.0 500 500 05/26/2016 11:11 WG875355

Fluoride 6.21 0.00990 0.100 1 05/24/2016 13:02 WG874711

Sulfate 18800 38.7 2500 500 05/26/2016 11:11 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.234 J 0.0705 0.500 5 05/17/2016 17:15 WG872666

Manganese 0.954 0.00600 0.0500 5 05/17/2016 17:15 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:32 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.2 62.0-128 05/17/2016 00:32 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:20 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:20 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:20 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:20 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:20 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/19/2016 00:20 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/19/2016 00:20 WG872872

    (S) 4-Bromofluorobenzene 101 80.1-120 05/19/2016 00:20 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0851 J 0.0222 0.100 1 05/17/2016 04:33 WG872740

C28-C40 Oil Range 0.0419 J 0.0118 0.100 1 05/17/2016 04:33 WG872740

    (S) o-Terphenyl 95.3 50.0-150 05/17/2016 04:33 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 15:12 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 15:12 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 15:12 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 15:12 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 15:12 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 15:12 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 15:12 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 15:12 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 15:12 WG872936

    (S) 2-Fluorophenol 43.8 10.0-77.9 05/19/2016 15:12 WG872936

    (S) Phenol-d5 32.9 5.00-70.1 05/19/2016 15:12 WG872936

    (S) Nitrobenzene-d5 76.8 21.8-123 05/19/2016 15:12 WG872936

    (S) 2-Fluorobiphenyl 87.2 29.5-131 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 3 5 3 5 3

TMW-WWL1
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 8 : 3 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 71.9 11.2-130 05/19/2016 15:12 WG872936

    (S) p-Terphenyl-d14 98.2 29.3-137 05/19/2016 15:12 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7130 5.19 100 100 05/24/2016 13:45 WG874711

Fluoride 2.59 0.00990 0.100 1 05/24/2016 13:31 WG874711

Sulfate 14600 38.7 2500 500 05/26/2016 11:25 WG875355

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.169 J 0.0705 0.500 5 05/17/2016 17:12 WG872666

Manganese 0.836 0.00600 0.0500 5 05/17/2016 17:12 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 00:53 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 99.5 62.0-128 05/17/2016 00:53 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 00:43 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 00:43 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 00:43 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 00:43 WG872872

    (S) Toluene-d8 104 90.0-115 05/19/2016 00:43 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 00:43 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 00:43 WG872872

    (S) 4-Bromofluorobenzene 114 80.1-120 05/19/2016 00:43 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.182 0.0222 0.100 1 05/17/2016 04:50 WG872740

C28-C40 Oil Range 0.175 0.0118 0.100 1 05/17/2016 04:50 WG872740

    (S) o-Terphenyl 104 50.0-150 05/17/2016 04:50 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:26 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:26 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:26 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:26 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:26 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:26 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:26 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:26 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:26 WG872936

    (S) 2-Fluorophenol 52.9 10.0-77.9 05/19/2016 19:26 WG872936

    (S) Phenol-d5 38.1 5.00-70.1 05/19/2016 19:26 WG872936

    (S) Nitrobenzene-d5 84.9 21.8-123 05/19/2016 19:26 WG872936

    (S) 2-Fluorobiphenyl 88.9 29.5-131 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 3 5 3 5 3

TMW-WWL2
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 78.3 11.2-130 05/19/2016 19:26 WG872936

    (S) p-Terphenyl-d14 99.5 29.3-137 05/19/2016 19:26 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Chloride 7100 26.0 500 500 05/23/2016 12:55 WG874225

Fluoride 3.10 0.00990 0.100 1 05/23/2016 13:58 WG874225

Sulfate 16800 38.7 2500 500 05/23/2016 12:55 WG874225

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Iron 0.981 0.0705 0.500 5 05/17/2016 17:18 WG872666

Manganese 0.910 0.00600 0.0500 5 05/17/2016 17:18 WG872666

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

TPH (GC/FID) Low Fraction U 0.0314 0.100 1 05/17/2016 01:15 WG872894

    (S) a,a,a-Trifluorotoluene(FID) 98.8 62.0-128 05/17/2016 01:15 WG872894

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/19/2016 01:05 WG872872

Toluene U 0.000780 0.00500 1 05/19/2016 01:05 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/19/2016 01:05 WG872872

Total Xylenes U 0.00106 0.00300 1 05/19/2016 01:05 WG872872

    (S) Toluene-d8 103 90.0-115 05/19/2016 01:05 WG872872

    (S) Dibromofluoromethane 110 79.0-121 05/19/2016 01:05 WG872872

    (S) a,a,a-Trifluorotoluene 103 90.4-116 05/19/2016 01:05 WG872872

    (S) 4-Bromofluorobenzene 116 80.1-120 05/19/2016 01:05 WG872872

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

C10-C28 Diesel Range 0.0892 J 0.0222 0.100 1 05/17/2016 05:07 WG872740

C28-C40 Oil Range 0.0898 J 0.0118 0.100 1 05/17/2016 05:07 WG872740

    (S) o-Terphenyl 97.7 50.0-150 05/17/2016 05:07 WG872740

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

4-Chloro-3-methylphenol U 0.000263 0.0100 1 05/19/2016 19:49 WG872936

2-Chlorophenol U 0.000283 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dichlorophenol U 0.000284 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dimethylphenol U 0.000624 0.0100 1 05/19/2016 19:49 WG872936

4,6-Dinitro-2-methylphenol U 0.00262 0.0100 1 05/19/2016 19:49 WG872936

2,4-Dinitrophenol U J3 0.00325 0.0100 1 05/19/2016 19:49 WG872936

2-Nitrophenol U 0.000320 0.0100 1 05/19/2016 19:49 WG872936

4-Nitrophenol U 0.00201 0.0100 1 05/19/2016 19:49 WG872936

Pentachlorophenol U 0.000313 0.0100 1 05/19/2016 19:49 WG872936

Phenol U 0.000334 0.0100 1 05/19/2016 19:49 WG872936

2,4,6-Trichlorophenol U 0.000297 0.0100 1 05/19/2016 19:49 WG872936

    (S) 2-Fluorophenol 40.0 10.0-77.9 05/19/2016 19:49 WG872936

    (S) Phenol-d5 32.2 5.00-70.1 05/19/2016 19:49 WG872936

    (S) Nitrobenzene-d5 70.2 21.8-123 05/19/2016 19:49 WG872936

    (S) 2-Fluorobiphenyl 81.9 29.5-131 05/19/2016 19:49 WG872936
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 3 5 3 5 3

TMW-WWL2D
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 9 : 0 5

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

    (S) 2,4,6-Tribromophenol 63.3 11.2-130 05/19/2016 19:49 WG872936

    (S) p-Terphenyl-d14 94.9 29.3-137 05/19/2016 19:49 WG872936

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 11 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 11 of 39



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:12 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:12 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:12 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:12 WG872872

    (S) Toluene-d8 104 90.0-115 05/18/2016 20:12 WG872872

    (S) Dibromofluoromethane 109 79.0-121 05/18/2016 20:12 WG872872

    (S) a,a,a-Trifluorotoluene 104 90.4-116 05/18/2016 20:12 WG872872

    (S) 4-Bromofluorobenzene 99.5 80.1-120 05/18/2016 20:12 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 3 5 3 5 3

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene U 0.000331 0.00100 1 05/18/2016 20:34 WG872872

Toluene U 0.000780 0.00500 1 05/18/2016 20:34 WG872872

Ethylbenzene U 0.000384 0.00100 1 05/18/2016 20:34 WG872872

Total Xylenes U 0.00106 0.00300 1 05/18/2016 20:34 WG872872

    (S) Toluene-d8 108 90.0-115 05/18/2016 20:34 WG872872

    (S) Dibromofluoromethane 99.3 79.0-121 05/18/2016 20:34 WG872872

    (S) a,a,a-Trifluorotoluene 108 90.4-116 05/18/2016 20:34 WG872872

    (S) 4-Bromofluorobenzene 105 80.1-120 05/18/2016 20:34 WG872872
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Wet Chemistry by Method 9056A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Chloride 1660 7.95 100 10 05/23/2016 18:01 WG874228

Fluoride 18.3 0.261 1.00 1 05/23/2016 17:37 WG874228

Sulfate 20000 28.5 2500 50 05/24/2016 09:03 WG874228

Mercury by Method 7471A

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Mercury U 0.00280 0.0200 1 05/19/2016 09:44 WG873476

Metals (ICP) by Method 6010B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Arsenic 2.87 0.650 2.00 1 05/20/2016 13:52 WG873554

Barium 95.9 0.170 0.500 1 05/20/2016 13:52 WG873554

Cadmium 0.222 J 0.0700 0.500 1 05/20/2016 13:52 WG873554

Chromium 5.89 0.140 1.00 1 05/20/2016 13:52 WG873554

Iron 5120 1.41 10.0 1 05/20/2016 13:52 WG873554

Lead 7.90 0.190 0.500 1 05/20/2016 13:52 WG873554

Manganese 390 0.120 1.00 1 05/20/2016 13:52 WG873554

Selenium U 0.740 2.00 1 05/20/2016 13:52 WG873554

Silver U 0.280 1.00 1 05/20/2016 13:52 WG873554

Volatile Organic Compounds (GC) by Method 8015D/GRO

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

TPH (GC/FID) Low Fraction U 0.108 0.500 5 05/20/2016 22:59 WG874253

    (S) a,a,a-Trifluorotoluene(FID) 87.3 59.0-128 05/20/2016 22:59 WG874253

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

Benzene U 0.00135 0.00500 5 05/25/2016 02:00 WG874942

Toluene U 0.00217 0.0250 5 05/25/2016 02:00 WG874942

Ethylbenzene U 0.00148 0.00500 5 05/25/2016 02:00 WG874942

Total Xylenes U 0.00349 0.0150 5 05/25/2016 02:00 WG874942

    (S) Toluene-d8 106 88.7-115 05/25/2016 02:00 WG874942

    (S) Dibromofluoromethane 102 76.3-123 05/25/2016 02:00 WG874942

    (S) a,a,a-Trifluorotoluene 103 87.2-117 05/25/2016 02:00 WG874942

    (S) 4-Bromofluorobenzene 103 69.7-129 05/25/2016 02:00 WG874942

Semi-Volatile Organic Compounds  (GC) by Method 8015

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

C10-C28 Diesel Range U 1.61 4.00 1 05/20/2016 19:28 WG873587

C28-C40 Oil Range 4.12 0.274 4.00 1 05/20/2016 19:28 WG873587

    (S) o-Terphenyl 87.5 50.0-150 05/20/2016 19:28 WG873587

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 14 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 14 of 39



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 3 5 3 5 3

WWL-SPC
C o l l e c t e d  d a t e / t i m e :   0 5 / 1 2 / 1 6  0 0 : 0 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg date / time

4-Chloro-3-methylphenol U 0.00477 0.333 1 05/20/2016 14:58 WG873908

2-Chlorophenol U J3 0.00831 0.333 1 05/20/2016 14:58 WG873908

2,4-Dichlorophenol U 0.00746 0.333 1 05/20/2016 14:58 WG873908

2,4-Dimethylphenol U 0.0471 0.333 1 05/20/2016 14:58 WG873908

4,6-Dinitro-2-methylphenol U 0.124 0.333 1 05/20/2016 14:58 WG873908

2,4-Dinitrophenol U 0.0980 0.333 1 05/20/2016 14:58 WG873908

2-Nitrophenol U 0.0130 0.333 1 05/20/2016 14:58 WG873908

4-Nitrophenol U 0.0525 0.333 1 05/20/2016 14:58 WG873908

Pentachlorophenol U 0.0480 0.333 1 05/20/2016 14:58 WG873908

Phenol U 0.00695 0.333 1 05/20/2016 14:58 WG873908

2,4,6-Trichlorophenol U 0.00779 0.333 1 05/20/2016 14:58 WG873908

    (S) 2-Fluorophenol 61.1 21.1-116 05/20/2016 14:58 WG873908

    (S) Phenol-d5 55.3 26.3-121 05/20/2016 14:58 WG873908

    (S) Nitrobenzene-d5 67.6 21.9-129 05/20/2016 14:58 WG873908

    (S) 2-Fluorobiphenyl 62.2 34.9-129 05/20/2016 14:58 WG873908

    (S) 2,4,6-Tribromophenol 46.7 21.6-142 05/20/2016 14:58 WG873908

    (S) p-Terphenyl-d14 52.9 21.5-128 05/20/2016 14:58 WG873908
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874225
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 3

Method Blank (MB)

(MB) R3139265-1  05/23/16 09:07

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

Sulfate U 0.0774 5.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139265-2  05/23/16 09:23 • (LCSD) R3139265-3  05/23/16 09:38

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 38.9 38.9 97 97 80-120 0 15

Fluoride 8.00 7.73 7.76 97 97 80-120 0 15

Sulfate 40.0 38.5 38.6 96 97 80-120 0 15

L835977-10 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835977-10  05/23/16 17:41 • (MS) R3139265-4  05/23/16 17:57 • (MSD) R3139265-5  05/23/16 18:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Fluoride 5.00 0.361 5.34 5.28 100 98 1 80-120 1 15

Sulfate 50.0 ND 50.8 51.0 99 99 1 80-120 0 15

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 15:25 16 of 39

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

AMEC Foster Wheeler - Houston, TX 6703160012.001 L835353 05/27/16 16:17 16 of 39



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874711
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3139346-1  05/24/16 08:33

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Fluoride U 0.0099 0.100

L836606-01 Original Sample (OS) • Duplicate (DUP)

(OS) L836606-01  05/24/16 16:53 • (DUP) R3139346-5  05/24/16 17:07

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Chloride ND 0.611 1 0 15

Fluoride ND 0.0818 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139346-2  05/24/16 08:47 • (LCSD) R3139346-3  05/24/16 10:27

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.0 39.2 97 98 90-110 0 20

Fluoride 8.00 7.82 7.84 98 98 90-110 0 20

L836505-07 Original Sample (OS) • Matrix Spike (MS)

(OS) L836505-07  05/24/16 14:28 • (MS) R3139346-4  05/24/16 14:43

 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS 
Qualifier

Analyte mg/l mg/l mg/l % %

Chloride 50.0 17.2 67.6 101 1 80-120

Fluoride 5.00 0.122 5.04 98 1 80-120

L836606-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836606-06  05/24/16 18:36 • (MS) R3139346-6  05/24/16 18:50 • (MSD) R3139346-7  05/24/16 19:04

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Chloride 50.0 ND 50.1 51.6 100 103 1 80-120 3 15

Fluoride 5.00 ND 4.98 5.18 98 102 1 80-120 4 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG875355
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 1 , 0 2

Method Blank (MB)

(MB) R3140117-1  05/26/16 09:06

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Chloride U 0.0519 1.00

Sulfate U 0.0774 5.00

L837803-06 Original Sample (OS) • Duplicate (DUP)

(OS) L837803-06  05/26/16 15:51 • (DUP) R3140117-4  05/26/16 16:06

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/l mg/l % %

Sulfate 35.7 35.6 1 0 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3140117-2  05/26/16 09:21 • (LCSD) R3140117-3  05/26/16 09:36

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Chloride 40.0 39.4 39.3 99 98 80-120 0 15

Sulfate 40.0 39.8 39.8 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139258-1  05/23/16 10:37

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Chloride U 0.795 10.0

Fluoride U 0.261 1.00

Sulfate U 0.57 50.0

L836501-15 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-15  05/23/16 20:25 • (DUP) R3139258-4  05/23/16 20:49

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 86.9 80.8 1 7 15

Fluoride 7.38 6.69 1 10 15

Sulfate 215 177 1 19 P1 15

L836501-21 Original Sample (OS) • Duplicate (DUP)

(OS) L836501-21  05/24/16 00:48 • (DUP) R3139258-7  05/24/16 01:12

 Original Result 
(dry) DUP Result (dry) Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte mg/kg mg/kg % %

Chloride 75.8 83.5 1 10 15

Fluoride 16.2 13.3 1 20 J3 15

Sulfate 257 235 1 9 15

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139258-2  05/23/16 11:01 • (LCSD) R3139258-3  05/23/16 11:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Chloride 200 199 199 99 99 80-120 0 15

Fluoride 20.0 20.4 20.5 102 103 80-120 0 15

Sulfate 200 200 200 100 100 80-120 0 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874228
W e t  C h e m i s t r y  b y  M e t h o d  9 0 5 6 A L 8 3 5 3 5 3 - 0 6

L836501-16 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836501-16  05/23/16 22:00 • (MS) R3139258-5  05/23/16 22:24 • (MSD) R3139258-6  05/23/16 22:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Chloride 538 78.6 643 629 105 102 1 80-120 2 15

Fluoride 53.8 5.67 49.6 49.1 82 81 1 80-120 1 15

Sulfate 538 269 822 816 103 102 1 80-120 1 15
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873476
M e r c u r y  b y  M e t h o d  7 4 7 1 A L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138224-1  05/19/16 09:36

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Mercury U 0.0028 0.0200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138224-2  05/19/16 09:39 • (LCSD) R3138224-3  05/19/16 09:41

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 0.260 0.274 87 91 80-120 5 20

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/19/16 09:44 • (MS) R3138224-4  05/19/16 09:47 • (MSD) R3138224-5  05/19/16 09:54

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Mercury 0.300 U 0.282 0.276 94 92 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872666
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137501-1  05/17/16 12:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Iron U 0.0141 0.100

Manganese U 0.0012 0.0100

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137501-2  05/17/16 12:04 • (LCSD) R3137501-3  05/17/16 12:07

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Iron 10.0 9.70 9.78 97 98 80-120 1 20

Manganese 1.00 0.973 0.980 97 98 80-120 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138672-1  05/20/16 13:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Arsenic U 0.65 2.00

Barium 0.278 J 0.17 0.500

Cadmium U 0.07 0.500

Chromium U 0.14 1.00

Iron U 1.41 10.0

Lead U 0.19 0.500

Manganese U 0.12 1.00

Selenium U 0.74 2.00

Silver U 0.28 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138672-2  05/20/16 13:33 • (LCSD) R3138672-3  05/20/16 13:35

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Arsenic 100 99.2 97.4 99 97 80-120 2 20

Barium 100 104 102 104 102 80-120 1 20

Cadmium 100 103 101 103 101 80-120 2 20

Chromium 100 99.2 97.9 99 98 80-120 1 20

Iron 1000 974 963 97 96 80-120 1 20

Lead 100 104 102 104 102 80-120 2 20

Manganese 100 99.7 98.4 100 98 80-120 1 20

Selenium 100 103 102 103 102 80-120 1 20

Silver 100 98.4 97.0 98 97 80-120 1 20

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Arsenic 105 4.07 102 106 94 97 1 75-125 3 20

Barium 105 47.6 155 166 102 113 1 75-125 7 20

Cadmium 105 U 106 108 101 103 1 75-125 2 20

Chromium 105 7.15 105 111 93 99 1 75-125 6 20

Iron 1050 11300 10800 12600 0 118 1 75-125 V 16 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873554
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 8 3 5 3 5 3 - 0 6

L836003-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836003-08  05/20/16 13:38 • (MS) R3138672-6  05/20/16 13:46 • (MSD) R3138672-7  05/20/16 13:48

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Lead 105 6.62 114 116 102 105 1 75-125 2 20

Manganese 105 293 362 353 65 57 1 75-125 J6 J6 2 20

Selenium 105 U 92.7 98.3 88 94 1 75-125 6 20

Silver 105 U 100 104 95 99 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872894
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137306-3  05/16/16 22:25

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

TPH (GC/FID) Low Fraction U 0.0314 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   62.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137306-1  05/16/16 21:22 • (LCSD) R3137306-2  05/16/16 21:43

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 6.14 6.04 112 110 67.0-132 1.66 20

    (S) a,a,a-Trifluorotoluene(FID)    102 101 62.0-128     

L834446-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L834446-01  05/16/16 23:50 • (MS) R3137306-4  05/16/16 22:46 • (MSD) R3137306-5  05/16/16 23:07

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

TPH (GC/FID) Low Fraction 5.50 ND 2.91 3.00 52.9 54.6 1 50.0-143 3.25 20

    (S) a,a,a-Trifluorotoluene(FID)     100 100  62.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874253
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  8 0 1 5 D / G R O L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138993-3  05/20/16 19:11

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPH (GC/FID) Low Fraction U 0.0217 0.100

    (S) a,a,a-Trifluorotoluene(FID) 88.2   59.0-128

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138993-1  05/20/16 18:01 • (LCSD) R3138993-2  05/20/16 18:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 5.12 4.92 93.0 89.4 63.5-137 3.96 20

    (S) a,a,a-Trifluorotoluene(FID)    89.1 89.0 59.0-128     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 22:59 • (MS) R3138993-4  05/20/16 21:50 • (MSD) R3138993-5  05/20/16 22:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

TPH (GC/FID) Low Fraction 5.50 U 17.6 19.8 63.9 71.9 5 28.5-138 11.7 23.6

    (S) a,a,a-Trifluorotoluene(FID)     86.7 87.5  59.0-128     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872872
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5

Method Blank (MB)

(MB) R3138238-3  05/18/16 18:41

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Benzene U 0.000331 0.00100

Ethylbenzene U 0.000384 0.00100

Toluene U 0.000780 0.00500

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 102   90.0-115

    (S) Dibromofluoromethane 109   79.0-121

    (S) a,a,a-Trifluorotoluene 103   90.4-116

    (S) 4-Bromofluorobenzene 101   80.1-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138238-1  05/18/16 16:49 • (LCSD) R3138238-2  05/18/16 17:11

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0256 0.0267 102 107 73.0-122 4.33 20

Ethylbenzene 0.0250 0.0251 0.0260 100 104 80.9-121 3.74 20

Toluene 0.0250 0.0235 0.0244 93.9 97.4 77.9-116 3.63 20

Xylenes, Total 0.0750 0.0736 0.0765 98.2 102 79.2-122 3.82 20

    (S) Toluene-d8    105 106 90.0-115     

    (S) Dibromofluoromethane    110 103 79.0-121     

    (S) a,a,a-Trifluorotoluene    103 106 90.4-116     

    (S) 4-Bromofluorobenzene    101 106 80.1-120     

L835321-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835321-02  05/18/16 21:19 • (MS) R3138238-4  05/18/16 19:04 • (MSD) R3138238-5  05/18/16 19:27

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Benzene 0.0250 ND 0.0233 0.0247 93.2 98.8 1 58.6-133 5.89 20

Ethylbenzene 0.0250 ND 0.0234 0.0253 93.5 101 1 62.7-136 7.89 20

Toluene 0.0250 ND 0.0215 0.0228 85.9 91.4 1 67.8-124 6.16 20

Xylenes, Total 0.0750 ND 0.0695 0.0740 92.6 98.7 1 65.6-133 6.31 20

    (S) Toluene-d8     106 105  90.0-115     

    (S) Dibromofluoromethane     108 109  79.0-121     

    (S) a,a,a-Trifluorotoluene     104 104  90.4-116     

    (S) 4-Bromofluorobenzene     104 104  80.1-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3139540-3  05/24/16 21:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 106   88.7-115

    (S) Dibromofluoromethane 99.4   76.3-123

    (S) a,a,a-Trifluorotoluene 105   87.2-117

    (S) 4-Bromofluorobenzene 103   69.7-129

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3139540-1  05/24/16 20:22 • (LCSD) R3139540-2  05/24/16 20:42

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

Benzene 0.0250 0.0216 0.0216 86.5 86.4 72.6-120 0.0900 20

Ethylbenzene 0.0250 0.0236 0.0232 94.6 92.8 78.6-124 1.85 20

Toluene 0.0250 0.0224 0.0225 89.5 90.1 76.7-116 0.740 20

Xylenes, Total 0.0750 0.0711 0.0715 94.8 95.3 78.1-123 0.510 20

    (S) Toluene-d8    108 108 88.7-115     

    (S) Dibromofluoromethane    101 101 76.3-123     

    (S) a,a,a-Trifluorotoluene    107 106 87.2-117     

    (S) 4-Bromofluorobenzene    103 102 69.7-129     

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

Benzene 0.0285 29.5 137 134 81.9 79.6 4600 47.8-131 2.25 22.8

Ethylbenzene 0.0285 108 229 232 91.7 94.6 4600 44.8-135 1.67 26.9

Toluene 0.0285 222 339 347 89.5 95.7 4600 47.8-127 2.37 24.3

Xylenes, Total 0.0855 527 895 913 93.6 98.1 4600 42.7-135 1.94 26.6

    (S) Toluene-d8     108 107  88.7-115     

    (S) Dibromofluoromethane     102 99.1  76.3-123     

    (S) a,a,a-Trifluorotoluene     106 107  87.2-117     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG874942
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 8 3 5 3 5 3 - 0 6

L836637-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L836637-05  05/26/16 11:45 • (MS) R3139988-1  05/26/16 12:04 • (MSD) R3139988-2  05/26/16 12:24

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

    (S) 4-Bromofluorobenzene     104 105  69.7-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872740
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3137334-1  05/17/16 03:42

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

C10-C28 Diesel Range U 0.0222 0.100

C28-C40 Oil Range U 0.0118 0.100

    (S) o-Terphenyl 105   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3137334-2  05/17/16 03:59 • (LCSD) R3137334-3  05/17/16 04:16

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

C10-C28 Diesel Range 1.50 1.48 1.44 98.5 96.1 70.0-130 2.44 20

    (S) o-Terphenyl    104 97.9 50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873587
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  8 0 1 5 L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138554-1  05/20/16 10:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

C10-C28 Diesel Range U 1.61 4.00

C28-C40 Oil Range U 0.274 4.00

    (S) o-Terphenyl 88.1   50.0-150

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138554-2  05/20/16 10:17 • (LCSD) R3138554-3  05/20/16 10:31

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 47.4 48.5 78.9 80.9 50.0-100 2.44 20

    (S) o-Terphenyl    88.9 91.0 50.0-150     

L835353-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835353-06  05/20/16 19:28 • (MS) R3138554-4  05/20/16 19:42 • (MSD) R3138554-5  05/20/16 19:57

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

C10-C28 Diesel Range 60.0 U 43.1 44.1 71.8 73.6 1 50.0-100 2.39 20

    (S) o-Terphenyl     67.2 65.3  50.0-150     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3138702-3  05/19/16 14:49

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

4-Chloro-3-methylphenol U 0.000263 0.0100

2-Chlorophenol U 0.000283 0.0100

2,4-Dichlorophenol U 0.000284 0.0100

2,4-Dimethylphenol U 0.000624 0.0100

4,6-Dinitro-2-methylphenol U 0.00262 0.0100

2,4-Dinitrophenol U 0.00325 0.0100

2-Nitrophenol U 0.000320 0.0100

4-Nitrophenol U 0.00201 0.0100

Pentachlorophenol U 0.000313 0.0100

Phenol U 0.000334 0.0100

2,4,6-Trichlorophenol U 0.000297 0.0100

    (S) Nitrobenzene-d5 77.9   21.8-123

    (S) 2-Fluorobiphenyl 84.2   29.5-131

    (S) p-Terphenyl-d14 93.8   29.3-137

    (S) Phenol-d5 38.1   5.00-70.1

    (S) 2-Fluorophenol 55.7   10.0-77.9

    (S) 2,4,6-Tribromophenol 70.6   11.2-130

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

4-Chloro-3-methylphenol 0.0500 0.0439 0.0424 87.8 84.8 35.7-100 3.47 22.9

2-Chlorophenol 0.0500 0.0377 0.0354 75.3 70.8 26.2-91.5 6.19 26.5

2,4-Dichlorophenol 0.0500 0.0441 0.0428 88.1 85.7 31.4-103 2.83 24.9

2,4-Dimethylphenol 0.0500 0.0430 0.0431 86.1 86.2 31.9-107 0.150 25.7

4,6-Dinitro-2-methylphenol 0.0500 0.0375 0.0383 75.0 76.7 18.4-148 2.20 24.4

2,4-Dinitrophenol 0.0500 0.0258 0.0157 51.5 31.3 24.2-128 J3 48.8 20.5

2-Nitrophenol 0.0500 0.0447 0.0434 89.3 86.7 25.9-106 2.97 26.9

4-Nitrophenol 0.0500 0.0190 0.0153 38.0 30.6 10.0-52.7 21.7 40

Pentachlorophenol 0.0500 0.0392 0.0347 78.3 69.4 10.0-97.4 12.0 35.1

Phenol 0.0500 0.0200 0.0177 40.0 35.5 10.0-57.9 12.1 35

2,4,6-Trichlorophenol 0.0500 0.0452 0.0456 90.5 91.2 29.8-107 0.790 24.1

    (S) Nitrobenzene-d5    84.3 87.2 21.8-123     

    (S) 2-Fluorobiphenyl    86.0 90.9 29.5-131     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG872936
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138702-1  05/19/16 14:02 • (LCSD) R3138702-2  05/19/16 14:25

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

    (S) p-Terphenyl-d14    96.1 98.8 29.3-137     

    (S) Phenol-d5    37.7 32.4 5.00-70.1     

    (S) 2-Fluorophenol    52.3 43.9 10.0-77.9     

    (S) 2,4,6-Tribromophenol    88.7 88.5 11.2-130     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Method Blank (MB)

(MB) R3138667-3  05/20/16 10:56

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

4-Chloro-3-methylphenol U 0.00477 0.333

2-Chlorophenol U 0.00831 0.333

2,4-Dichlorophenol U 0.00746 0.333

2,4-Dimethylphenol U 0.0471 0.333

4,6-Dinitro-2-methylphenol U 0.124 0.333

2,4-Dinitrophenol U 0.0980 0.333

2-Nitrophenol U 0.0130 0.333

4-Nitrophenol U 0.0525 0.333

Pentachlorophenol U 0.0480 0.333

Phenol U 0.00695 0.333

2,4,6-Trichlorophenol U 0.00779 0.333

    (S) Nitrobenzene-d5 61.8   21.9-129

    (S) 2-Fluorobiphenyl 61.7   34.9-129

    (S) p-Terphenyl-d14 68.7   21.5-128

    (S) Phenol-d5 70.1   26.3-121

    (S) 2-Fluorophenol 64.2   21.1-116

    (S) 2,4,6-Tribromophenol 52.9   21.6-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.667 0.451 0.496 67.7 74.4 51.1-113 9.51 20

2-Chlorophenol 0.667 0.345 0.432 51.7 64.8 40.8-103 J3 22.6 20

2,4-Dichlorophenol 0.667 0.452 0.451 67.8 67.5 46.2-109 0.350 20

2,4-Dimethylphenol 0.667 0.420 0.451 62.9 67.6 42.2-110 7.12 20

4,6-Dinitro-2-methylphenol 0.667 0.457 0.470 68.5 70.5 23.1-119 2.97 23.7

2,4-Dinitrophenol 0.667 0.430 0.404 64.5 60.6 10.0-105 6.29 36.5

2-Nitrophenol 0.667 0.421 0.463 63.1 69.4 44.2-113 9.50 20.9

4-Nitrophenol 0.667 0.393 0.365 58.9 54.7 34.8-109 7.41 20

Pentachlorophenol 0.667 0.517 0.487 77.5 73.0 16.2-102 5.87 22.9

Phenol 0.667 0.367 0.442 55.0 66.3 41.5-106 18.6 20

2,4,6-Trichlorophenol 0.667 0.512 0.479 76.8 71.8 44.4-108 6.68 20

    (S) Nitrobenzene-d5    59.1 63.6 21.9-129     

    (S) 2-Fluorobiphenyl    69.2 60.8 34.9-129     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG873908
S e m i  V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C / M S )  b y  M e t h o d  8 2 7 0 C L 8 3 5 3 5 3 - 0 6

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3138667-1  05/20/16 10:08 • (LCSD) R3138667-2  05/20/16 10:32

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg % % % % %

    (S) p-Terphenyl-d14    65.8 64.2 21.5-128     

    (S) Phenol-d5    56.0 67.8 26.3-121     

    (S) 2-Fluorophenol    59.1 73.1 21.1-116     

    (S) 2,4,6-Tribromophenol    57.7 55.4 21.6-142     

L835349-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L835349-02  05/20/16 13:46 • (MS) R3138667-4  05/20/16 14:10 • (MSD) R3138667-5  05/20/16 14:34

 Spike Amount 
(dry)

Original Result 
(dry) MS Result (dry) MSD Result 

(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/kg mg/kg mg/kg mg/kg % % % % %

4-Chloro-3-methylphenol 0.767 U 0.592 0.713 77.2 93.1 1 27.0-154 18.6 26.6

2-Chlorophenol 0.767 U 0.450 0.513 58.8 67.0 1 33.2-121 13.1 29.3

2,4-Dichlorophenol 0.767 U 0.536 0.619 70.0 80.7 1 34.8-134 14.3 27.3

2,4-Dimethylphenol 0.767 U 0.502 0.634 65.4 82.8 1 12.3-149 23.4 32.3

4,6-Dinitro-2-methylphenol 0.767 U 0.558 0.641 72.8 83.6 1 10.0-144 13.8 32.7

2,4-Dinitrophenol 0.767 U 0.495 0.577 64.6 75.2 1 10.0-121 15.2 39.4

2-Nitrophenol 0.767 U 0.523 0.563 68.3 73.4 1 29.5-144 7.26 29.9

4-Nitrophenol 0.767 U 0.493 0.569 64.3 74.2 1 20.0-133 14.3 30.2

Pentachlorophenol 0.767 U 0.648 0.726 84.5 94.7 1 10.0-139 11.4 28.3

Phenol 0.767 U 0.581 0.646 75.8 84.3 1 25.1-130 10.6 29.6

2,4,6-Trichlorophenol 0.767 U 0.602 0.649 78.5 84.6 1 33.8-133 7.56 28.1

    (S) Nitrobenzene-d5     67.5 80.4  21.9-129     

    (S) 2-Fluorobiphenyl     59.8 65.2  34.9-129     

    (S) p-Terphenyl-d14     47.5 54.0  21.5-128     

    (S) Phenol-d5     63.4 68.3  26.3-121     

    (S) 2-Fluorophenol     66.7 73.0  21.1-116     

    (S) 2,4,6-Tribromophenol     68.4 64.6  21.6-142     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
J3 The associated batch QC was outside the established quality control range for precision.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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1

Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Tuesday, July 26, 2016 1:18 PM
To: 'Dade, Lewis (Randy)'; Tsinnajinnie, Leona, NMENV
Cc: Denton, Scott; Combs, Robert; Griswold, Jim, EMNRD
Subject: RE: C-141 Closure for Asphalt Release; 04/04/2016

Randy: 
 
Please submit the C-138 Form documenting the final disposition of material to the facility referenced in the C-141 Form 
before COB this coming Friday. 
 
Thank you.  
 
 
Carl J. Chavez, CHMM 
Environmental Engineer 
Oil Conservation Division- Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
Phone: (505) 476-3490 
Main Phone: (505) 476-3440 
Fax: (505) 476-3462 
E-mail:  CarlJ.Chavez@state.nm.us 
Website: www.emnrd.state.nm.us/ocd 
Why not prevent pollution, minimize waste, reduce operation costs, and move forward with the rest of the Nation? To see 
how, go to “Publications” and “Pollution Prevention” on the OCD Website. 
 

From: Dade, Lewis (Randy) [mailto:Lewis.Dade@HollyFrontier.com]  
Sent: Tuesday, July 26, 2016 1:04 PM 
To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>; Tsinnajinnie, Leona, NMENV <Leona.Tsinnajinnie@state.nm.us> 
Cc: Denton, Scott <Scott.Denton@HollyFrontier.com>; Combs, Robert <Robert.Combs@HollyFrontier.com>; Dade, Lewis 
(Randy) <Lewis.Dade@HollyFrontier.com> 
Subject: FW: C‐141 Closure for Asphalt Release; 04/04/2016 
 
 
Attached is the C‐141 closure for the Asphalt Release on 04/04/2016. If there are any questions, please call Randy Dade 
at 575‐746‐5281. Thanks, Randy 

 
This e-mail may contain information that is privileged and confidential. If you received this message in 
error, please advise the sender immediately and delete this email. Unless expressly stated, this message is not 
a digital or electronic signature or a commitment to a binding agreement. 

CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
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June 17, 2016 

Mr. John E. Kieling, Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

RE: Tank 815 Release Response Report, January 28, 2016, Revised June 17, 2016 
 HollyFrontier Navajo Refining, LLC – Artesia Refinery 
 EPA ID# NMD048918817 
 HWB-NRC-MISC 

Dear Mr. Kieling: 

HollyFrontier Navajo Refining LLC – Artesia Refinery (Navajo) provides the following 
information as a supplement and revision to the January 28, 2016 report (the “original report”) in 
response to the New Mexico Environment Department’s (NMED) letter of April 8, 2016, 
requesting soil sample analytical data and providing comments on the original report. 

NMED Comment 1 

In the Remedial Actions section, page 2 of the Report, the Permittee describes the saturated soil 
removal activities. Excavated soil was placed in three roll-off bins and soil from each bin was 
characterized for disposal. After the excavation activities were completed, the area was backfilled 
and graded with soil from an off-site source. It is important to note that this release occurred in a 
HWMU and is therefore subject to the requirements of the December 2010 Post Closure Care 
Permit. Revise the Report to include the following information: 

a. Explain in the Report what caused the sump to overflow and the steps taken to prevent 
future releases at the sump. 

b. The Report stated that 12 inches of soil was removed from the release area, but it was 
not clear if the soil was saturated to a depth of 12 inches. Provide the depth of saturation 
and, if the depth of saturation was greater than 12 inches, explain why only 12 inches 
was removed from the release area. 

c. Explain why soil confirmation samples were not collected in the release area and how 
it was determined that the extent of contamination was defined. 
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d. Provide dimensions of the release area and the volume of contaminated soil removed 
from excavation activities. 

Response to NMED Comment 1 

a. Causation and Corrective Action.  The internal Incident Report for the April 16, 2015, 
overflow event states that, following a daily water draw, the single valve at the end of the Tank 
815 drain line did not shut off completely, resulting in leakage and overfilling the sump box.  
The investigation revealed that during the daily draws, the operator opens and closes the valve 
manually, and sometimes has difficulty doing so.  In this case, the valve was manually closed 
after the tank was drained, but it failed to seal properly and leaked into the sump overnight.  
Upon discovery of the overflow the following morning, a valve wrench was used to fully close 
the leaking valve.  

A work order and Management of Change documentation are underway to install a second 
valve at the end of the drain line to protect against liquid losses from the main shutoff valve.  
In addition, the draw procedure has been changed from a daily to weekly frequency and is only 
conducted with a vacuum truck present.  Operators will also be required to use a valve wrench 
on the primary valve to ensure that it is closed and tightly sealed upon completion of the drain 
event.  Following the weekly draw, the operators will also be required to inspect the valve 
assembly and sump to ensure that there is no additional drain water. 

b. Navajo’s initial response to the discovery of the release was to immediately remove the source 
of contamination (the liquids, of which 30 barrels were removed by vacuum truck), followed 
by source removal of impacted soils, which were visibly outlined on the ground.  As stated in 
the original report, surface soil that was visibly impacted was excavated and placed into roll-
off containers.  The surficial, visible extent of the release is depicted in Photographs 1 through 
6 of the original report.  The depth of the excavation was intended to promptly capture the 
visibly saturated soil and to avoid intrusion into the historically land-applied hazardous waste.  
Soil was removed to a depth necessary (not more than 12”) to remove visibly saturated soil, 
and was therefore not uniform across the entire release area.  Backfill soil was applied and the 
surface smoothed to contour this part of the North Colony Landfarm (NCL) cover area.  As 
per your letter, Navajo will first contact NMED prior to any future removal activities involving 
the NCL.

c. The initial soil work focused upon excavation and characterization of the excavated soil in 
order to meet any temporary accumulation deadline.  Soil sampling and analysis have now 
been conducted and are addressed in Response to NMED Comment 2 below. 

d. The figure provided in Attachment A depicts the area of the overflow drainage, which runs 
from the sump south and to the southwest.  The approximate dimensions are 35 feet wide by 
140 feet long.  The quantity of contaminated soil removed for off-site disposal, according to 
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the manifests, was approximately 56,340 pounds.  As noted in Navajo’s letter to NMED dated 
July 23, 2015, the volume manifested was approximately 36 cubic yards.  The soil was not 
characteristically hazardous, but was RCRA-manifested under the waste codes K048, K049, 
K051, and K052 (the wastes historically treated at the NCL). 

The above text is incorporated into the revised report from January 28, 2016.  The revised report 
is attached.  A revised C-141 form is also included.  

NMED Comment 2 

As stated in Comment 1c, the Permittee did not collect soil confirmation samples at Tank 815 
located in the NCL; therefore, the Permittee has not demonstrated that all soils containing ORO at 
concentrations greater than the soil screening level (SSL) were removed. The Permittee must 
collect at least four confirmation samples from the soils at the new fill/soil interface in the release 
area and analyze the samples for DRO (and SVOCs if ORO is greater than 3,000 mg/kg 
[Industrial/Occupational Exposure for Diesel#2/crankcase oil from December 2014 Risk
Assessment Guidance for Investigations and Remediation]). Provide the analytical data with the 
revised Report by June 17, 2016. In addition, during a phone call between NMED and the 
Permittee on April 4, 2016, the Permittee expressed concerns about coming in contact with or 
removing the waste beneath the secondary containment cover of the NCL during soil confirmation 
sampling. At this time, if waste is encountered during soil confirmation sampling activities, the 
Permittee must segregate the clean fill from the underlying waste. The waste and contaminated 
cover material can be characterized separately for appropriate disposal. For future removal 
activities involving the NCL, the Permittee must contact NMED so that appropriate measures can 
be discussed prior to beginning work at the site. 

Response to NMED Comment 2

NMED requested four “soil confirmation samples” and comparison to soil screening levels (SSLs) 
for Diesel Range Organics (DRO) and, if the results exceeded 3,000 milligrams per kilogram 
(mg/kg),1 then analyses and SSL-comparisons [Industrial/Occupational Exposure (“Ind/Occ”) for 
semivolatile organic compounds (SVOC)].      

On May 16, 2016, AMEC personnel collected six soil samples (CS-01 through CS-06), by hand 
auger, from the overflow area for the purpose of assessing impacts to the NCL cover.  The sample 
locations are depicted on the figure provided as Attachment B-1.  Boring logs and field notes are 
provided as Attachment C. Cuttings were separated based on visibly un-impacted soils and 

                                                      

1This SSL is from the NMED 2015 Risk Assessment Guidance (RAG).  The NMED 2014 DRO SSL of 3,800 mg/kg 
was also used as a comparison for the data described below, since your letter referenced the 2014 RAG.  
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impacted soils, with the latter containerized.  The impacted soil cuttings will be protectively 
characterized with the same NCL waste code listings as those assigned to the excavated materials 
and will be manifested for off-site disposal. Borings were filled with clean soil from a stockpile 
staged on the site. The surface elevation of each boring was also surveyed.  

The analytical results for the May 2016 samples, and related soil samples, are summarized in Table 
1 (Attachment D).  Four of the six samples (CS-01 through CS-04) were collected from a depth of 
approximately one foot below ground surface (bgs).  All four of these samples exhibited 
concentrations of DRO constituents above the NMED Ind/Occ SSL of 3,000 mg/kg.  However, 
none of the SVOC concentrations in these four samples exceeded the Ind/Occ SSL with the 
exception of benzo(a)pyrene in samples CS-03 (13.9 mg/kg) and CS-04 (13.4 mg/kg).  The depth 
of these soils will prevent contact by Refinery workers.  

Samples CS-05 and CS-06 were collected from 0.5-foot bgs outside the area believed to be 
impacted.  Sample CS-05 did not exceed the DRO SSL or any SVOC SSL.  The CS-06 sample 
exceeded the DRO SSL, but did not exceed any SVOC SSL.  These locations, while in the near-
surface area, are covered with clean fill, and thus do not present a contact risk to Refinery 
employees.  

The May 2016 samples are generally consistent in chemical characterization as the waste 
characterization samples collected from the excavated materials in May 2015 (see Attachment D, 
Table 1, Samples “Bro 25,” “Bro 53,” and “Bro 49”).  These soils, disposed of off-site, represent 
the most immediately affected layer of the spill site and are, therefore, useful reference points for 
the remaining in situ soils.  All three waste characterization samples exceeded the DRO SSL.  
However, none of the three exceeded the toxicity characteristic leaching procedure (TCLP) 
regulatory concentration levels for volatile organic compounds (VOCs), SVOCs, or metals.  

The May 2016 soil data were also compared to previous NCL post-closure care soil sampling 
events conducted during 2007 and 2014 in the treatment zone in the eastern portion of the NCL 
around Tank 815, and most proximate to the overflow area (see locations in Attachments B-1 and 
B-2,).  With the exception of May 2016 samples CS-03 and CS-04 (one foot bgs), DRO 
concentrations in the spill area at a depth of one foot bgs are within the same magnitude as the 
results from routine post-closure care soil sampling in the treatment zone (see Attachment D, Table 
1).  The May 2016 results are also consistent with SVOC concentrations in the treatment zone.   

Navajo has effectively responded to the release from Tank 815 with product recovery, soil removal 
and backfill, and sampling for the purpose of ensuring the restoration of cover and preventing 
unacceptable risks to Refinery workers.  The following section addresses the regulatory basis for 
Navajo’s request that these activities constitute a completed response at this time.  
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Objective of the Corrective Action

Section 3.2.3a of the RCRA Post-Closure Care (PCC) Permit provides that Tank 815 and the area 
surrounding the tank within the secondary containment serve as the cover for the eastern portion 
of the NCL.  Navajo views the objective of the corrective action (i.e., limited soil removal and 
placement of new fill to restore the cover and prevent unacceptable risks to Refinery workers) for 
the 2015 overflow as: (1) maintain the cover on the eastern portion of the NCL PCC unit and solid 
waste management unit (SWMU) 6]; and (2) prompt removal of the majority of affected soil to 
minimize impacted soil from serving as a new source of possible contamination of underlying 
hazardous waste and groundwater.   

In recent discussions with NMED, it was suggested that re-grading the “secondary containment” 
would require a Class 1 (prior approval) permit modification.  For clarification, Navajo would like 
to be able to re-grade the cover in this area, not the secondary containment berms.  The purpose 
would be to establish a more limited potential drainage pathway around the two external valves to 
Tank 815 (sample valve on the northeast side and drain valve on the east side).  Navajo views these 
actions as routine cover maintenance, and not as an activity that requires a permit modification.  
Such actions, for example, do not appear to be included in any of the permit modification 
classifications for land treatment facilities in Section K. (Land Treatment) or Section A. (General 
Permit Provisions) of 40 CFR 270.42, Appendix I—Classification of Permit Modification.  Navajo 
would be glad to provide prior notice of any such actions and provide documentation of the 
activities relating to the eastern cover as part of ongoing communications with NMED.

Additionally, EPA guidance (Attachment E, RCRA Online 11025) indicates that re-contouring 
cover material (and even adjusting in-place waste) in order to maintain integrity of a closed unit’s 
dimensions does not constitute “active management” of the unit.  (See also, RCRA Online 11954 
movement of waste and contaminated media within an “area of contamination” for the purpose of 
corrective action is not active management, also provided in Attachment E).  Although the 
consequences of “active management” in these guidance documents (whether a permit is needed 
or RCRA technical requirements are triggered) are different than those presented with respect to 
the NCL (whether a permit modification is needed), Navajo believes that the rationales are 
instructive and supportive of our position on the issue of whether a permit modification is required 
for cover maintenance.   

We also note that Section 3.2.3a of the PCC Permit further provides that, in the event Tank 815 is 
removed, an environmental characterization must be performed to determine if “petroleum-
related” releases have occurred and if any necessary remediation is warranted.  Navajo proposes 
that any further evaluation of impacts within the Tank 815 containment area related to the April 
2015 event be conducted pursuant to this permit requirement at the end of service of this tank.   





Attachment A

Figure 3, Tank 815 Release Extent
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Attachment B-1 

Figure 2, Tank 815 Soil Boring Locations,
AMEC, 2016  
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Attachment B-2

Figure 1, NCL Routine Soil Sampling Locations,
Arcadis, 2014
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Attachment C

Boring Logs and Field Notes,
May 10, 2016 Soil Sampling Event, AMEC, 2016



















 

 

Attachment D

Table 1, Summary of Analytical Results in Tank 815 Borings



Table 1 - Summary of Analytical Results in Tank 815 Borings
Navajo Refining Company, Artesia, New Mexico

NMED Ind/Occ SSL (July 2015)

Location Depth (ft) Date Type Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

TK815-CS01 1 5/10/16 N 3,530 J3 < 0.428 < 0.548 <0.695 < 0.582 < 0.555 < 0.496 < 0.682 < 0.889 < 1.10 < 0.861 <0.528 1.53 J

TK815-CS02 1 5/10/16 N 7,280 J3 < 0.856 < 1.10 < 1.39 < 1.16 < 1.11 < 0.992 < 1.36 < 1.78 < 2.20 < 1.72 < 1.06 < 2.46

TK815-CS03 1 5/10/16 N 63,600 J3 16 13.9 11.5 1.97 J 20.7 < 0.496 5.54 1.38 J 10.9 5.96 36.4 63.8

TK815-CS04 1 5/10/16 N 59,500 J3 15.8 13.4 10.4 1.28 J 19.2 8.26 6.06 J < 1.78 8.06 4.94 J 21.2 52.5

TK815-CS05 0.5 5/10/16 N 2,530 J3 < 0.428 < 0.548 < 0.695 < 0.582 < 0.555 < 0.496 < 0.682 < 0.889 < 1.10 < 0.861 < 0.528 < 1.23

TK815-CS06 0.5 5/10/16 N 9,160 J3 < 2.14 < 2.74 < 3.48 < 2.91 < 2.78 < 2.48 < 3.41 < 4.44 < 5.50 < 4.30 < 2.64 < 6.15

Tank 815 S. Bro 25 NA 5/7/2015 Composite 30,000 0.246 J < 0.300 DNS DNS 0.395 J DNS 2.2 2.03 DNS < 0.54 0.996 J 1.82 J

Tank 815 S. Bro 53 NA 5/7/2015 Composite 5,260 0.634 0.488 J DNS DNS 0.662 DNS 0.29 J 0.16 J DNS < 0.110 0.896 1.59

Tank 815 S. Bro 49 NA 5/7/2015 Composite 9,610 2.63 J 2.13 J DNS DNS 6.86 DNS 0.994 J < 1.00 DNS < 1.10 3.87 10.4

TZ 12/27/07 N < 2180 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 < 7.2 D2 DNS < 7.2 D2 < 7.2 D2 < 7.2 D2

TZ 12/27/07 N < 12.5 < 0.413 < 0.413 < 0.413 < 0.413 < 0.413 < 0.413 < 0.413 < 0.413 DNS < 0.413 < 0.413 < 0.413

NS 12/27/07 N < 12.5 < 0.417 < 0.417 < 0.417 < 0.417 < 0.417 < 0.417 < 0.417 < 0.417 DNS < 0.417 < 0.417 < 0.417

TZ 12/27/07 N 35 < 0.401 < 0.401 < 0.401 < 0.401 < 0.401 < 0.401 < 0.401 < 0.401 DNS < 0.401 < 0.401 < 0.401

NS 12/27/07 N 21 < 0.404 < 0.404 < 0.404 < 0.404 < 0.404 < 0.404 < 0.404 < 0.404 DNS < 0.404 < 0.404 < 0.404

TZ 12/27/07 N 16,100 D1 < 15.5 D2 < 15.5 D2 < 15.5 D2 < 15.5 D2 < 15.5 D2 < 15.5 D2 < 15.5 D2 < 15.5 D2 DNS < 15.5 D2 < 15.5 D2 < 15.5 D2

NS 12/27/07 N < 12.5 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 DNS < 0.412 < 0.412 < 0.412

TZ 12/27/07 N 12,700 D1 < 4.16 D2 < 4.16 D2 < 4.16 D2 < 4.16 D2 < 4.16 D2 < 4.16 D2 < 4.16 D2 < 4.16 D2 DNS < 4.16 D2 11,100 D2 4,460 D2

NS 12/27/07 N 10,200 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 < 15.1 D2 DNS < 15.1 D2 < 15.1 D2 < 15.1 D2

1-2 12/11/14 N 17 < 0.0052 < 0.0067 < 0.0085 < 0.0071 0.0088 J < 0.0061 < 0.0083 < 0.011 DNS DNS 0.0088 J < 0.015

4-5 12/11/14 N 18 < 0.0054 < 0.0069 < 0.0088 < 0.0073 < 0.007 < 0.0063 < 0.0085 < 0.011 DNS DNS < 0.0066 < 0.015

1-2 12/10/14 N 38,000 4.7 6.9 6.4 1.2 J 15 2.7 J < 0.92 < 1.2 DNS DNS 0.89 J 18

1-2 12/10/14 FD 5,400 6.8 J 8.3 J 8.8 < 1.6 18 3.2 J < 1.8 < 2.3 DNS DNS 6.4 J 23

4-5 12/10/14 N 9,300 4.8 5.1 3.5 J < 0.70 11 2.2 J < 0.82 < 1.1 DNS DNS 0.9 J 16

1-2 12/10/14 N 46,000 14 J 19 J 18 J < 7.0 40 J 6.6 J < 8.3 0.0024 J DNS DNS 8.5 J 47

4-5 12/10/14 N < 20 < 0.0052 < 0.0067 < 0.0085 < 0.0071 < 0.0068 < 0.0061 < 0.0083 0.0015 J DNS DNS < 0.0065 < 0.015

Notes and Definitions:

Analytical result is above the NMED Ind/Occ SSL.
< X Analyte was not detected above the laboratory reporting limit.  

Blank cells indicate no flags associated with that analyte for that sample.
Ind/Occ Industrial/Occupational
NMED New Mexico Environment Department
SSL Soil Screening Level, from 2015 NMED Risk Assessment Guidance.
TZ Identifier indicating that the sample was taken from the Treatment Zone.
NS Identifier indicating that the sample was identified as taken from the Native Soil.
N Normal sample
FD Field duplcate sample
TPH Total Petroleum Hydrocarbons
DRO Diesel Range Organics
SVOCs Semivolatile Organic Compounds - Only SVOCs with at least one detected result are shown in this table.
mg/kg milligrams per kilogram
DNS Did not sample
D1 The analysis was performed at dilution due to high analyte concentration.
D2 The analysis was performed at dilution due to matrix interference.
ft Feet
J Estimated value below lowest calibration point.
J3 Associated batch QC was outside range for precision.
mg/kg milligrams per kilogram

25,260241 NA 25,260

mg/kg

3,000 33,68033,680

mg/kg mg/kg
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9476.1983(02) 
 
JAN 11 1983 
 
Dr. Reva Rubenstein 
Director 
Institute of Chemical Waste Management 
National Solid Wastes Management Association 
1120 Connecticut Avenue, N.W. 
Washington, D.C.  20036 
 
Dear Dr. Rubenstein: 
 
This letter is in response to your letter of December 6, 
1982, requesting interpretation of closure and post-closure 
requirements regarding land disposal facilities.  I have 
responded to your questions in the order presented in your 
letter and attachment. 
 
1.   Recontouring the final cover material and/or adjusting 
     inplace waste in the same unit as required to maintain the 
     function of final cover as a result of subsidence and 
     settlement, does not constitute receipt of hazardous waste 
     after January 25, 1983.  These sections must be described 
     in each facility's closure and post-closure plans which 
     must be approved by the Regional Administrator.  Modifica- 
     tions can be made to these plans as necessary with Agency 
     approval. 
 
2.   The controlled irrigation of the vegetative cover is allowed 
     in order to establish vegetation during the closure period  
     or to maintain it during prolonged dry spells in the post- 
     closure period.  But the regulations require the final cover 
     to provide long-term minimization of migration of liquids 
     through the closed landfill (§264.310(a)(1)), and to function 
     with minimum maintenance (§264.310(a)(2)).  Thus, the 
     guidance documents recommend that the plant species chosen 
     be indigenous, require minimal or no additional moisture, 
     and be selected based  on anticipated moisture, light, 
     temperature, elevation, and competitive cohabitants, etc. 
     The closure and post-closure plans should contain a descrip- 
     tion of why and when the irrigation may be determined to 
     be necessary (e.g., recommended by local agronomist to 
     establish vegetation during a dry period), the amount and 
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     frequency of water application, and water balance analysis 
     showing the effect of the irrigation water on total annual 
     liquid input through the final cover. 
 
     EPA has available two reports that provide technical 
     information on this subject, entitled "Evaluating Cover 
     Systems for Solid and Hazardous Waste" SW-867, September 
     1982, which discusses irrigation of plant cover and other 
     plant requirements; and (2) "Hydrologic Simulation on 
     Solid Waste Disposal Sites" SW-868, September 1982, which 
     is a computerized water balance model, to evaluate the 
     probable hydrologic performance of existing or proposed 
     landfill designs.  Both of the reports are available from 
     the Government Printing Office (SW-867 is Stock No. 055- 
     000-00228-2 @$4.75, SW-868 is Stock No. 055-000-00225-8 
     @$6.00).  EPA is currently revising the model for "Hydrologic 
     Simulation on Solid Waste Disposal Sites" to enable its 
     use in estimating seepage through the liner as well as 
     through the cover.  The revised model should be available 
     early in 1983. 
 
     Your statement that 40 CFR Parts 264 and 265 prohibit the 
     addition of bulk liquids to the waste management unit is 
     not quite accurate.  Bulk liquids are allowed if the site 
     is lined and has a leachate collection and removal system. 
     Liquids in the leachate collection system must be removed 
     during operation, closure, and post-closure.  In general, 
     the addition of liquids into the unit during closure would 
     be permitted only if by doing so the facility and waste  
     will be stabilized sooner.  As you know, the objective 
     during and after closure is to remove liquids and keep them 
     out.  If liquids are added during closure, the closure period 
     would need to be extended until the addition stopped. 
 
     To further clarify the above explanations I must emphasize 
     four points.  First, any liquid applied to the final cover 
     of a landfill to sustain vegetation cannot be a hazardous 
     waste (e.g., cannot be leachate unless it is no longer a 
     hazardous waste), cannot harm the vegetation, and cannot 
     otherwise impair the integrity of the final cover (e.g., 
     cause increased infiltration because of damage caused by 
     pH).  Second, liquids may not be injected into the waste 
     after closure (e.g., leachate recirculation by injection), 
     since this is contrary to the post-closure objective of 
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     keeping liquids out.  Third, as stated above, liquids 
     could be allowed during closure, including leachate 
     recirculation, if:  (a) there is a liner and leachate 
     collection system, (b) leachate is removed from the 
     leachate collection system, (c) the addition of liquids 
     serves to enhance closure (e.g., accelerates subsidence 
     and stabilization), rather than merely serves as a convenient 
     way to dispose of the liquids, and (d) the liquid addition 
     is explained and justified in the closure plan.  Such 
     closure would not be completed until recirculation ceases. 
     Also, recirculation of a hazardous waste (leachate) after 
     January 26, 1983 would make the unit a regulated unit 
     subject to the requirements of Part 264.  I should point  
     out that recirculation of a hazardous waste (leachate) can 
     occur during operation and would normally be considered an 
     operational rather than closure activity.  Closure activities 
     are those which lead to stabilization of the unit in a  
     timely manner after receipt of wastes has ceased.  Fourth, 
     the characteristics and purpose of any liquids to be added 
     to the landfill or to the cover during or after closure  
     must be specified in the closure or post-closure plans and 
     approved by the RA (or authorized State), including any  
     extension of the closure period.  Such purpose and extension 
     must be consistent with the environmental objectives specified  
     in Part 264 or 265. 
 
3.   Landfills that are currently engaged in co-disposal of 
     hazardous and non-hazardous wastes could continue to accept 
     non-hazardous wastes after January 25, 1983, in order to  
     complete a partially filled hazardous waste unit and close 
     under either 40 CFR Part 265 or Part 264 requirements.  This 
     assumes that the owner or operator completes the cell in a 
     timely manner, which generally means within the 180 day 
     closure period.  If the closure cannot be completed within 
     the 180 days the owner or operator must apply to have the 
     closure period extended beyond 6 months, for a specified 
     time period, as provided in 40 CFR 265.113(b) or 264.113(b), 
     to allow the waste to be filled until the designated elevation 
     is reached.  This type of closure could be approved if it 
     provides for a more environmentally sound closure, and not 
     merely for the economic convenience of the owner or operator. 
     Each extension will be considered on a case-by-case basis. 
     The regulatory concern is closing the landfill in as expedient 
     a time as is practical (i.e., achieving final contour and 
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     final cover) so as to prevent additional rainfall infiltration 
     and other environmental exposure.  Pertinent factors include 
     use of earth materials and redesigning the final contours. 
     The Regional Administrator or approved State permitting 
     authority could approve a closure plan or modification 
     to the closure plan allowing the unit or cell to be completed 
     with non-hazardous waste after January 25, 1983, and possibly 
     extending the closure period (more than 6 months) after 
     January 25, 1983 upon such a showing.  Conditions for 
     accomplishing this would be in any approved closure plan 
       or closure permit (e.g., time period, final contours, type 
     of waste). 
 
4.   For the situation where a surface impoundment "closes as a  
     landfill" before January 25, 1983, I presume you mean no 
     more hazardous wastes received after January 25, 1983, but 
     closure (e.g., dewatering, etc.) has not yet been done. 
     The waste will be removed from the surface impoundment, 
     solidified and replaced in the same impoundment, to ensure 
     that it will bear the weight of the cover.  EPA does not 
     consider this replacement of waste after January 25, 1983, 
     to be "receipt" of hazardous waste which would constitute 
     a "regulated unit".  This decision assumes that the 
     solidifying material is not a hazardous waste. 
 
5.   For your last question you described the case where 
     multiple hazardous waste trenches will cease to receive  
     hazardous waste on or before January 25, 1983, and where 
     the closure plan provides for a delayed closure of a half- 
     filled trench for the deposit of solidified hazardous waste 
     from closed and capped trenches.  In general, such 
     placement of solidified hazardous waste from the closed  
     trenches into the reserved half-filled trench, even at  
     the same facility, will be considered "receipt" of hazardous 
     waste such as to constitute a "regulated" unit because the 
     waste is received and disposed at the facility unit after 
     January 26, 1983.  I refer you to the July 26, 1982 Federal  
     Register preamble discussion at 47 FR 32289 which describes 
     the concept of a waste management unit.  Where landfills 
     consist of a series of trenches which are separately lined, 
     each trench is a separate waste management unit.  The transfer 
     of hazardous waste from one unit to another unit after January 26, 
     1983 therefore makes the receiving trench or unit a "regulated" 
     unit. 
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As a side note, I should mention that the closure 
performance standard for interim status and for permitting 
facilities is the same (40 CFR 264.111 and 40 CFR 265.111). 
The final cover or cap for landfills closed under Part 264 or 
265 standards should be similar.  Significant differences in 
the design of the cap should result from site specific factors 
rather than the type of permit the facility has.  Thus, many of 
the above comments apply to both Part 264 and 265 closure 
requirements. 
 
I hope the above explanations help clarify the regulations 
for you.  Should you have any further questions with regard to 
how this regulation effects NSWMA members please contact me or 
Fred Lindsey of my staff (382-4756). 
 
Sincerely yours, 
 
 
John H. Skinner 
Acting Director 
Office of Solid Waste 
 
cc:  Regions I-X (With incoming) 
 
     Mike Cook 
     Eileen Claussen 
     John Lehman 
     Bruce Weddle 
     Lisa Friedman 
     Mark Greenwood 
     Fred Lindsey 
     Gene Lucero 
     Ken Shuster 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

March 13, 1996

SUBJECT: Use of the Area of Contamination (AOC) Concept During RCRA Cleanups

FROM: Michael Shapiro, Director
Office of Solid Waste

Stephen D. Luftig, Director
Office of Emergency and Remedial Response

Jerry Clifford, Director
Office of Site Remediation Enforcement

TO: RCRA Branch Chiefs
CERCLA Regional Managers

This memorandum confirms that under current regulations, certain broad areas of contamination
(AOCs) may be considered RCRA landfills. Under certain conditions, hazardous wastes may be moved 
within such areas without triggering RCRA land disposal restrictions or minimum technology 
requirements. This memorandum also describes the distinctions between the final Corrective Action 
Management Unit (CAMU) regulations and the Area of Contamination (AOC) approach, and 
encourages appropriate use of both options to expedite remedial actions.

Area of Contamination Approach

The area of contamination concept was discussed in detail in the preamble to the National 
Contingency Plan (55 FR 8758-8760, March 8, 1990). In this discussion, EPA clarified that certain 
discrete areas of generally dispersed contamination (called “areas of contamination” or “AOCs”) could 
be equated to a RCRA landfill and that movement of hazardous wastes within those areas would not be 
considered land disposal and would not trigger the RCRA land disposal restrictions. The NCP also 
discusses using the concept of “placement” to determine which requirements might apply within an 
AOC. The concept of “placement” is important because placement of hazardous waste into a landfill or 
other land based unit is considered land disposal, which triggers the land disposal restrictions, and may 
trigger other RCRA requirements including permitting (at a non-CERCLA site), closure and post-
closure. In the NCP, EPA stated, “placement does not occur when waste is consolidated within an 
AOC, when it is treated in situ, or when it is left in place.” Placement does occur, and additional RCRA 
requirements may be triggered, when wastes are moved from one AOC to another (e.g., for 
consolidation) or when waste is actively managed (e.g., treated ex situ) within or outside the AOC and 
returned to the 
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land. Additional information on when placement does and does not occur is provided in the attached 
guidance document, Determining When Land Disposal Restrictions (LDRs) Are Applicable to 
CERCLA Response Actions, OSWER Directive 9347.3-O5FS, July 1989.

Although the AOC concept was initially discussed in the context of the CERCLA program, it 
applies equally to RCRA corrective action sites, cleanups under state law, and voluntary cleanups1. For 
additional information on the AOC concept, see, for example, the October 9, 1990 memorandum from 
Sylvia Lowrance to David Ullrich, “Replacement of Contaminated Soil and Debris Treated under a 
Treatability Variance,” the January 7, 1991 letter from Don Clay to Richard Stoll, and the June 11, 
1992 letter from Sylvia Lowrance to Douglas Green (attached).

The interpretations of landfill, placement and the area of contamination concept discussed in the 
NCP preamble were reiterated by EPA in the 1990 subpart S proposal (55 FR 30798, July 27, 1990). 
In the 1990 proposal, EPA termed AOCs at RCRA facilities “Corrective Action Management Units” or 
“CAMUs.” Although the name was changed, from AOC to CAMU, the CAMU concept discussed in 
the 1990 proposal was equivalent to the AOC concept (although, as discussed below, the CAMU 
concept was broadened when the final CAMU rule was issued). In response to great interest in the 
CAMU/AOC concept as discussed in the 1990 proposal, EPA issued a fact sheet titled Use of the 
Corrective Action Management Unit Concept in August 1992 (attached). In the August, 1992 fact 
sheet, EPA further reiterated the AOC concept by explaining that broad areas of contamination, 
including specific subunits2, could be considered landfills under the RCRA regulations and discussed 
activities which would or would not trigger additional RCRA requirements when conducted in such 
areas.

The discussions of the AOC approach in the NCP preamble, 1990 subpart S proposal, and the 
August, 1992 fact sheet continue to reflect EPA’s interpretation of current statutory and regulatory 
provisions. They remain useful guidance documents when the AOC approach is under consideration at 
RCRA corrective action sites, Superfund sites and during other cleanup actions involving the movement 
or consolidation of hazardous waste, or media and debris contaminated with hazardous waste.

Relationship of the AOC Concept to the Final CAMU Rules

1 Although advance approval at the Federal level is not required for private parties to take advantage of the 
AOC concept, we encourage them to consult with the appropriate agency to ensure they implement the AOC concept 
appropriately. It should be noted that the agency responsible for determining that the AOC concept is being properly 

applied might not be the same as the agency overseeing cleanup at a site. Additionally, states may have mo re
stringent standards which require consultation and/or prior approval of an AOC.

2 Note, if the subunit were a RCRA regulated unit, inclusion of the unit within an AOC could necessitate a 

RCRA permit modification or a change under RCRA interim status.



On February 16, 1993, EPA published final Corrective Action Management Unit regulations 
(58 FR 8658, February 16, 1993). The final CAMU rule differs from the AOC approach in important 
respects. First, the CAMU regulations create a new type of RCRA unit - a “Corrective Action 
Management Unit” or “CAMU.” CAMUs are distinct from the type of units listed in RCRA Section 
3004(k)3. Second, only EPA and authorized states may choose to designate CAMUs for management 
of remediation waste during RCRA corrective action and other cleanups. Third, the CAMU regulations 
expanded the flexibility available for management of remediation wastes beyond that offered by the 
AOC approach. Under the CAMU regulations, certain activities which would normally be considered 
placement are allowed when carried out in an agency-approved CAMU, including: remediation waste4

may be removed from a CAMU and replaced before or after treatment) in the same or a different 
CAMU; remediation waste may be consolidated into a CAMU before or after treatment; and, 
remediation waste may be moved (again, before or after treatment) between two or more CAMUs at 
the same facility.

While the CAMU concept contained in the final CAMU rule was historically an outgrowth of 
the AOC concept, it has a separate statutory and regulatory basis; therefore, it supplements rather than 
supersedes the AOC concept. The AOC concept was not altered when the final CAMU rules were 
promulgated and it does not depend on the existence of the CAMU rule.

As you may be aware, several parties challenged the CAMU rule. The lawsuit has been stayed 
pending promulgation of the final Hazardous Waste Identification Rule for contaminated media 
(“HWIR-Media”). At the time the stay was issued EPA stated that the HWIR-Media rule was 
expected to replace a substantial portion of the CAMU rule; however, as long as the CAMU rule 
remains in effect, CAMUs may be used to facilitate protective remedies under RCRA, CERCLA, and 
state cleanup authorities. If a CAMU is under consideration, we recommend you take the following 
steps, in addition to the CAMU approval steps required at 40 CFR § 264.552:

1) explain the potential risks associated with CAMUs to facility owner/operators by informing them that 
the CAMU rule has been challenged and that EPA may issue a proposal to withdraw it; 2) where 
possible, mitigate potential risks associated with CAMUs by, for example, implementing a CAMU 
remedy within the shortest possible time frame; and 3) document all CAMU decisions completely, 
emphasizing how the CAMU provides support for the best site-specific remedy.

Continued Use of the AOC Concept

3RCRA Section 3004(k) defines the term land disposal, when used with respect to a specified hazardous waste9 to 
include placement of such hazardous. waste in a landfill, surface impoundment, waste pile, injection well, land 
treatment facility, salt dome formation, salt bed formation, or underground mine or cave. 

4 Remediation waste is defined as, "all solid and hazardous wastes, and all media (including groundwater, surface 
water, soils, and sediments) and debris, which contain listed hazardous wastes or which themselves exhibit a 
hazardous waste characteristic, that are managed for the purpose of implementing corrective action requirements 
under 40. CFR § 264.101 and RCRA section 3008 (h). For a given facility, remediation wastes may originate only from 
within the facility boundary, but may include waste managed in implementing RCRA sections 3004(v) or 3008(h) for 
releases beyond the facility boundary.



Both AOCs and CAMUs can be used to expedite effective and protective remedial actions;
however, EPA encourages the use of the AOC concept in cases where the additional flexibility 
provided in the final CAMU regulations is not needed. For example, the AOC concept is particularly 
useful for consolidation of contiguous units or areas of contaminated soil. Using the AOC concept, a 
RCRA facility owner/operator with a large contiguous area of soil contamination could consolidate such 
soils into a single area or engineered unit within an AOC without triggering the RCRA land disposal 
restrictions or minimum technology requirements. Use of the AOC concept would not be affected by 
the pending litigation over CAMU or any changes in the CAMU rule. In addition, please note, the AOC 
and CAMU concepts only address management of materials which would otherwise be subject to 
RCRA (i.e., hazardous wastes, or media and debris contaminated with hazardous waste). RCRA 
regulated materials are a subset of the materials managed during site cleanups.

We know you will continue to use the AOC and CAMU concepts to support appropriate 
remedies and to expedite cleanup processes. If you have any questions regarding the AOC or CAMU 
concepts, please contact Elizabeth McManus, Hugh Davis or Robin Anderson at (703) 308-8657,
(703) 308-8633, and (703) 603-8747, respectively.



EPA Directive: 9347.3-05FS
July 1989 

Determining When Land Disposal Restrictions (LDRs) Are Applicable to 
CERCLA Response Actions

CERCLA Section 121(d)(2) specifies that on-site Superfund remedial actions shall attain "other 
Federal standards, requirements, criteria, limitations, or more stringent State requirements that are 
determined to be legally applicable or relevant and appropriate (ARAR) to the specified circumstances 
at the site." In addition, the National Contingency Plan (NCP) requires that on-site removal actions 
attain ARARs to the extent practicable. Off-site removal and remedial actions must comply with legally 
applicable requirements. This guide outlines the process used to determine whether the Resource 
Conservation and Recovery Act (RCRA) land disposal restrictions LDRs) established under the 
Hazardous and Solid Waste Amendments (HSWA) are "applicable" to a CERCLA response action
More detailed guidance on Superfund compliance with the LDRs is being prepared by the Office of 
Solid Waste and Emergency Response (OSWER).

For the LDRs to be applicable to a CERCLA response, the action must constitute placement of a 
restricted RCRA hazardous waste.  Therefore, site managers (OSCs, RPMs) must answer three 
separate questions to determine if the LDRs are applicable:

(1) Does the response action constitute placement?

(2) Is the CERCLA substance being placed also a RCRA hazardous waste? and if so

(3) Is the RCRA waste restricted under the LDRs?

Site managers also must determine if the CERCLA substances are California list wastes, which arc 
a distinct category of RCRA hazardous wastes restricted under the LDRs (see Superfund LDR Guide 
#2).

(1) DOES THE RESPONSE CONSTITUTE
PLACEMENT?

The LDRs place specific restrictions (e.g., treatment of waste to concentration levels) on RCRA 
hazardous wastes prior to their placement in land disposal units. Therefore, a key determination is 
whether the response action will constitute placement of wastes into a land disposal unit. As defined by 
RCRA, land disposal units include landfills, surface impoundments, waste piles, injection wells, land 
treatment facilities, salt dome formations, underground mines or caves, and concrete bunkers or vaults. 
If a CERCIA response includes disposal of wastes in any of these types of off-site land disposal units, 



placement will occur.  However, uncontrolled hazardous waste sites often have widespread and 
dispersed contamination, making the concept of a RCRA unit less useful for actions involving on-site
disposal of wastes.  Therefore, to assist in defining when "placement" does and does not occur for 
CERCLA actions involving on-site disposal of wastes, EPA uses the concept of -areas of
contamination" (AOCs), which may be viewed as equivalent to RCRA units, for the purposes of LDR
applicability determination

An AOC is delineated by the areal extent (or boundary) of contiguous contamination.   Such 
contamination must be continuous, but may contain varying types and concentrations of hazardous 
substances. Depending on site characteristics, one or more AOCs may be delineated. Highlight 1 
provides some examples of AOCs.

Highlight1: EXAMPLES OF AREAS OF CONTAMINATION (AOCs)

 A waste source (e.g., waste pit, landfill, waste pile) and the surrounding contaminated soil

 A waste source, and the sediments in a stream contaminated by the source, where the
contamination is continuous from the source to the sediments.*

 Several lagoons separated only by dikes, where the dikes are contaminated and the lagoons share 
a common liner.

*The AOC does not include any contaminated surface or groundwater that may be associated with the 

landbased waste source.

For on-site disposal, placement occurs when wastes are moved from one AOC (or unit) into another 
AOC (or unit). Placement does not occur when wastes are left in place, or moved within a single AOC. 
Highlight 2 provides scenarios of when placement does and does not occur, as defined in the proposed 
NCP.  The Agency is current reevaluating the definition of placement prior to the promulgation of the 
final NCP, and therefore, these scenarios are subject to change. 

Highlight 2: Placement

Placement does occur when wastes are:
 Consolidated from different AOCs into a single AOC;
 Moved outside of an AOC (for treatment or storage, for example) and returned to the same or a 

different AOC; or
 Excavated from an AOC, placed in a separate unit, such as an incinerator or tank that is within the 

AOC, and redeposited into the same AOC.

Placement does not occur when wastes are:



 Treated in situ;
 Capped in place;
 Consolidated within the AOC; or
 Processed within the AOC (but not in a separate unit, such as a tank) to improve its structural 

stability (e.g., for capping or to support heavy machinery).

In summary, if placement on-site or off-site does not occur, the LDRs are not applicable to the 
Superfund action.

(2) IS THE CERCLA SUBSTANCE A RCRA HAZARDOUS WASTE?

Because a CERCLA response must constitute placement of a restricted RCRA hazardous waste for the 
LDRs to be applicable, site managers must evaluate whether the contaminants at the CERCLA site are 
RCRA hazardous wastes.  Highlight 3 briefly describes the two types of RCRA hazardous wastes –
listed and characteristic wastes.

Highlight 3:  RCRA HAZARDOUS WASTES

A RCRA solid waste* is hazardous if it is listed or exhibits a hazardous characteristic.

Listed RCRA Hazardous Wastes

Any waste listed in Subpart D of 40 CFR 261, including:
 F waste codes (Part 261.31)
 K waste codes (Part 261.32)
 P waste codes (Part 261.33(e))
 U waste codes (Part 261.33(f))

Characteristic RCRA Hazardous Wastes
Any waste exhibiting one of the following characteristics, as defined in 40 CFR 261:
 Ignitability
 Corrosivity
 Reactivity
 Extraction Procedure (EP) Toxicity

*A solid waste is any material that is discarded or disposed or (i.e., abandoned, recycled in certain ways, or 
considered inherently waste-like). The waste may be solid, semi-solid, liquid, or a contained gaseous material.
Exclusions from the definition (e.g., domestic sewage sludge) appear in 40 CFR 261.4(a).  Exemptions (e.g., household 
wastes) are found in 40 CFR 261.4(b).

Site managers are not required to presume that a CERCLA hazardous substance is a RCRA hazardous 
waste unless there is affirmative evidence to support such a finding.  Site managers, therefore, should



use “reasonable efforts” to determine whether a substance is a RCRA listed or characteristic waste.
(Current data collection efforts during CERCLA removal and remedial site investigations should be 
sufficient for this purpose).  For listed hazardous wastes, if ii manifests or labels are not available, this 
evaluation likely will require fairly specific information about the waste (e.g., source, prior use, process 
type) that is “reasonably ascertainable” within the scope of a Superfund investigation.   Such information 
may be obtained from facility business records or from an examination of the processes used at the 
facility. For characteristic wastes, site managers may rely on the results of the tests described in 40 CFR 
26121 - 26124 for each characteristic or on knowledge of the properties of the substance. Site 
managers should work with Regional RCRA staff, Regional Counsel, State RCRA staff, and Superfund 
enforcement personnel, as appropriate, in making these determinations.

In addition to understanding the two categories of RCRA hazardous wastes, site managers will also 
need to understand the derived-from rule, the mixture rule, and the contained-in interpretation to identify 
correctly whether a CERCLA substance is a RCRA hazardous waste.  These three principles, as well 
as an introduction to the RCRA delisting process, are described below.

Derived-from Rule (40 CFR 2613(c)(2)) .

The derived-from rule states that any solid waste derived from the treatment, storage, or disposal of 
a listed RCRA hazardous waste is itself a listed hazardous waste (regardless of the concentration of 
hazardous constituents).  For example, ash and scrubber water from the incineration of a listed waste 
are hazardous wastes on the basis of the derived-from rule.  Solid wastes derived from a characteristic
hazardous waste are hazardous wastes only if they exhibit a characteristic.

Mixture Rule (40 CFR 261.3(a)(2))

Under the mixture rule, when any solid waste and a listed hazardous waste are mixed, the entire 
mixture is a listed hazardous waste. For example, if a generator mixes a drum of listed F006
electroplating waste with a non-hazardous wastewater (wastewaters are solid wastes - see Highlight 3), 
the entire mixture of the F006 and wastewater is a listed hazardous waste.

Mixtures of solid wastes and characteristic hazardous wastes are hazardous only if the mixture exhibits a 
characteristic.

Contained-in Interpretation (OSW Memorandum dated November 13, 1986)

The contained-in interpretation states that any mixture of a non-solid waste and a RCRA listed
hazardous waste must be managed as a hazardous waste as long as the material contains (i.e., is above 
health-based levels) the listed hazardous waste. For example, if soil or ground water (i.e., both non-
solid wastes) contain an F00l spent solvent, that soil or ground water must be managed as a RCRA 
hazardous waste, as long as it “contains” the F001 spent solvent.

Delisting (40 CFR 260.20 and .22)



To be exempted from the RCRA hazardous waste “system,” a listed hazardous waste, a mixture of a 
listed and solid waste, or a derived-from waste must be delisted (according to 40 CFR 260.20 and 22). 
Characteristic hazardous wastes never need to be delisted, but can be treated to no longer exhibit the 
characteristic. A contained-in waste also does not have to be delisted; it only has to “no longer contain” 
the hazardous waste.

If site managers determine that the hazardous substance(s) at the site is a RCRA hazardous 
waste(s), they should also determine whether that RCRA waste is a California list waste. California list 
wastes are a distinct category of RCRA wastes restricted under the LDRs (see Superfund LDR Guide 
#2).

(3) IS THE RCRA WASTE RESTRICTED UNDER THE LDRs?

If a site manager determines that a CERCLA waste is a RCRA hazardous waste, this waste also 
must be restricted for the LDRs to be an applicable requirement. A RCRA hazardous waste becomes a 
restricted waste on its HSWA statutory deadline or sooner if the Agency promulgates a standard before 
the deadline. Because the LDRs are being phased in over a period of time (see Highlight 4), site 
managers may need to determine what type-of-restriction is in effect at the time placement is to occur.
For example, if the RCRA hazardous wastes at a site are currently under a national capacity extension 
when the CERCLA decision document is signed, site managers should evaluate whether the response 
action will be completed before the extension expires.  If these wastes are disposed of in surface 
impoundments or landfills prior to the expiration of the extension, the receiving unit would have to meet 
minimum technology requirements, but the wastes would not have to be treated to meet the LDR 
treatment standards.

Highlight 4:  LDR STATUTORY DEADLINES

Waste Statutory Deadline

Spent Solvent and Dioxin-Containing Wastes November 8, 1986

California List Wastes July 8, 1987

First Third Wastes August 8, 1988

Spent Solvent, Dioxin-Containing, and California List November 8, 1988
 Soil and Debris From CERCLA/RCRA Corrective Actions

Second Third Wastes June 8, 1989

Third Third Wastes May 8, 1990



Newly Identified Wastes Within 6 months of identification as a 
hazardous waste



APPLICABILITY DETERMINATIONS

If the site manager determines that the LDRs are applicable to the CERCLA, response based on the 
previous three questions, the site manager must: (1) comply with the LDR restriction in effect, (2) 
comply with the LDRs by choosing one of the LDR compliance options (e.g., Treatability Variance, No 
Migration Petition), or (3) invoke an ARAR waiver (available only for on-site actions).  If the LDRs are 
determined not to be applicable, then, for on-site actions only, the site manager should determine if the 
LDRs are relevant and appropriate.  The process for determining whether the LDRs are applicable to a 
CERCLA action is summarized in Highlight 5.

Highlight 5- DETERMINING WHEN LDRS ARE APPLICABLE REQUIREMENTS

Does placement occur  No  LDRs are not applicable

yes


Is the CERCLA waste a RCRA hazardous or California List waste?  No LDRs are not 
applicable: determine if they are relevant and appropriate (on-site response only)


yes


Is the RCRA hazardous waste restricted under the LDRs? No  LDRs are not applicable

yes


LDRs are applicable requirements



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

October 9, 1990

SUBJECT: Replacement of Contaminated Soil and Debris Treated under a Treatability Variance

FROM: Sylvia K. Lowrance, Director
Office of Solid Waste

TO: David Ullrich, Acting Director
Waste Management Division, Region V

This memorandum is in response to your correspondence of April 25, 1990, in which you 
requested guidance in relation to six specific questions dealing generally with how the RCRA land 
disposal restrictions may affect certain remedial situations.  We apologize for the delay in responding to 
your request; however, it was necessary for us to insure consensus at Headquarters in order to address 
the questions you have posed.  We offer the following response to those six questions:

1. Q: Can soil and debris which has been treated in a tank
within the area of contamination (AOC) in accordance
with a treatability variance be replaced within the area
of contamination without meeting any additional 40 CFR
Part 264 requirements?

A: If contaminated soil and debris is treated to meet standards specified in a treatability 
variance that has been approved by the Agency, the treated soil/debris may then be 
placed in any treatment, storage or disposal unit that is in compliance with RCRA 
Subtitle C.  This could include an “area of contamination” (i.e., a RCRA landfill) that has 
been designated by the Regional Administrator for the purpose of remediating the 
facility or site.  Thus, as a regulatory matter, there would be no real distinction between 
soil/debris that is treated to the standard(s) set in the treatability variance and then 
placed in another unit, as opposed to “pure” hazardous wastes that are treated to the 
applicable Part 268 standards, and placed in another unit, except as discussed in the 
response to Question #5 (concerning contaminated media which no longer contains any 
waste).

By stating in your question that the treated wastes are to be redeposited into the 
AOC, we assume there is an implied question as to what design and operating 



standards would then be applicable to the AOC itself. This is discussed in our response 
to question #6, below.

2. Q: Has the policy set forth on Page 5.12 of the document Implementing the  Land Disposal
Restrictions, October 1989, been revised?

A: This policy has not been revised.  The policy states that once an owner/operator 
receives a treatability variance, completes treatment, and has a treatment residual to be land 
disposed, the residue can be directed to any permitted or interim status unit.

3. Q: For the purpose of land disposal, is the residue of soil treated under a treatability 
variance to be distinguished from the residue of waste treated according to treatment 
standards?

A: No.  See response to Question 1, above.

4. Q: For the purpose of land disposal, is the residue of soil treated under a treatability 
variance in a tank within the area of contamination to be distinguished from the residue of soil 
treated under a treatability variance in a tank outside of the area of contamination?

A: No.  The location of the tank in relation to the "area of contamination" would not 
create a distinction as to how or where the treatment residuals could be land disposed.  This 
assumes, of course, that the wastes have been treated to the standards specified in the
treatability variance.  A tank cannot be considered a part of the AOC (landfill), regardless of 
where it is physically located; thus, its location would have no bearing on the standards that 
would apply to management of the contaminated soils (or other hazardous wastes,
for that matter) after they have been treated in the tank.

5. Q: Is a treatability variance for soil and debris to be considered in effect a delisting?  Do 
the principles of the "contained in" policy for the treatment of contaminated ground water have 
any applicability to the treatment of contaminated soil and debris?

A: A treatability variance for soil/debris does not have the effect of a delisting approved for 
the waste.  The treated residuals typically will still contain hazardous wastes, and thus must be 
managed as such.  In contrast, when wastes are delisted they are generally no longer subject to 
Subtitle C regulation.

The “contained in” policy applies to ground water and other contaminated media such 
as soil which are contaminated with listed hazardous wastes. Thus, if ground water or soil are 
treated such that concentrations of the listed wastes are at or below health based levels, the 
ground water or soil would no longer "contain" the hazardous wastes, and would therefore be 
no longer subject to Subtitle C regulation.



6. Q: If an AOC can be considered a RCRA unit for the purpose of closure, would an AOC 
ever be considered equivalent to a RCRA compliant unit for the purpose of disposal? (See page 6 of 
OSWER Directive 9234.2-04F5 RCRA ARARs: Focus on C1osure Requirements.)

A: As outlined in the cited ARARs manual, the AOC is a concept which can be applied in 
the context of remediation under CERCLA response actions or RCRA corrective actions.  It is 
in many ways analogous to situations where two or more regulated surface impoundments 
would be treated as one unit in the context of closure of the impoundments.

When applied in the context of RCRA corrective actions or CERCLA remedial actions,
the AOC concept would allow the Regional Administrator to designate a broadly contaminated 
contiguous area to be a RCRA "unit" (i.e., a landfill) for the purpose of' implementing the 
remedy.  In an existing landfill, the movement or consolidation of hazardous wastes within the 
designated area would not by itself trigger Subtitle C requirements (including the land disposal 
restrictions and the RCRA minimum technology requirements) since that movement or 
consolidation does not constitute "disposal"' for Subtitle C purposes.  If, however, wastes are 
excavated from the designated area, treated in another unit, and subsequently redeposited into 
the same area or unit, disposal has occurred, and the landfill would have to comply with 
applicable Part 264 or 265 requirements, including the LDRs, MTRs, closure standards 
(264.310), and the ground water monitoring requirements of Subpart F, Part 264 or 265.

The proposed Subpart S corrective action rule explains the AOC (described therein as 
the "'corrective action management unit") concept in more detail. However, if you have more 
specific questions or issues regarding AOCs, we will be glad to work with you or your staff to 
resolve them.

If there are any questions on the above responses to your questions, please contact Dave Fagan 
(FTS 382-4497) or Judy Goldberg (FTS 382-4534).



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

January 7, 1991

Richard G. Stoll
Freedman, Levy, Kroll & Simonds
1050 Connecticut Ave. N.W.
Washington, D.C.  20036-5366

Dear Mr. Stoll,

This letter is in response to your inquiry dated August 22, 1990 concerning the applicability of 
EPA’s “Superfund LDR Guides.”  As you asserted, those interpretations of RCRA were found in the 
1990 NCP and other CERCLA documents, but you asked whether those interpretations apply at all 
sites, regardless of whether the cleanup activity is being conducted under federal CERCLA authorities.

The preamble to the 1990 NCP represents an official Agency-side position concerning the 
interpretation of RCRA and other statutes relevant to federally-mandated CERCLA cleanups (see 53 
FR 51394, 51443-45 (December 21, 1988) and 55 FR 8666, 8758-62 (March 8, 1990)).  The LDR 
Guides implement these interpretations in more detail.  These interpretation of RCRA would apply at 
Superfund sties and at non-Superfund sites.  Therefore, in general, the answer to your question about 
the applicability of the LDR Guides and NCP interpretations is that they apply wherever the cleanup 
involves a RCRA waste. However, it is conceivable that some of the interpretations of RCRA 
developed to apply to federal CERCLA sites may not exactly match non-CERCLA circumstances 
because of different statutory constraints or authorities.  With that caveat, let me address the specific 
issues and questions raised in your letter.

First, you comments focus on the interpretations of Area of Contamination (AOC), 
“placement,” and the presumption of entitlement to treatability variances for contaminated soil and 
debris.  Your principal concern focused on whether the interpretations offered of these issues in the 
NCP and LDR Guides apply at all sites.  The answer is yes.

Second, you also questioned whether the NCP interpretations and the LDR Guides noted 
above apply equally where a “party may want to move or treat contaminated soil and debris as part of a 
RCRA corrective action, as part of a cleanup carried out under State law, and/or as part of a voluntary 
cleanup.”  The answer is yes.

Third, you asked whether in situ treatment is not “placement” at a CERCLA site is also not 
placement at a non-CERCLA site (site A in your letter).  The answer is yes.



Fourth, you question whether excavation and movement of contaminated soil within a certain 
area would be “placement” at a non-CERCLA site (site B), since you interpret it not to be placement at 
a CERCLA site.  The limited facts given in that question do not allow us to unambiguously state whether 
there is “placement” at either site, although as a general rule the AOC concept is operable at RCRA 
corrective action sites.  It should be noted, however, that designation of an AOC is a function 
performed by the regulating agency.

Fifth, you asked whether the presumption in favor of treatability variances and definition of 
appropriate alternative treatment would be the same for a non-CERLCA site (site C).  The answer is 
that any presumption in favor of a treatability variance would be the same whether the site is a RCRA 
site or a federal or private party CERCLA site.

I hope that this response meets your needs. If you need additional information or clarification, 
please contact Steve Golian at (703) 308-8360

Sincerely,

Don R. Clay
Assistant Administrator



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.  20460

June 11, 1992

Mr. Douglas H. Green
Piper & Marbury
1200 Nineteenth Street, N.W.
Washington, D.C  20036-2430

Dear Mr. Green:

Thank you for your letter of April 30, 1992, requesting clarification of the Environmental 
Protection Agency’s (EPA’s) interpretation of the applicability of certain Resource Conservation and 
Recovery Act (RCRA) requirements to common excavation-type activities.

The particular situation which you presented in your letter involves excavation of soils, such as 
trenching operations for pipeline installation, where the soils may be hazardous by characteristic, or may 
contain listed hazardous wastes.  We understand that your questions specifically relate to excavations 
being conducted on public roadways or at other similar locations that are not necessary associated with 
or are part of a RCRA-regulated treatment, storage, or disposal facility.

In the example which you sited in your letter, the soils from the excavation or construction 
activities are temporarily moved within the area of contamination, and subsequently redeposited into the 
same excavation area.  In these situations, we agree that such activity does not constitute treatment, 
storage, or disposal of a hazardous waste under RCRA.  The activity placing waste in the ground would 
not normally meet the regulatory definitions of “treatment” or “storage” (40 CFR 260.10).  In addition, 
as you noted in your letter, movement of wastes within an area of contamination does not constitute 
“land disposal” and thus does not trigger RCRA hazardous waste disposal requirements (55 FR 8666, 
March 8, 1990).  Thus, RCRA requirements such as land disposal restrictions would not apply.

With respect to generator requirements, as you indicated, a hazardous waste “generator” is one, 
by site, who produces a hazardous waste or first causes the waste to be regulated as hazardous (40 
CFR 260.10).  In the circumstances you described, the excavation does not “produce” the hazardous 
waste, nor does it subject the waste to hazardous waste regulation since, as discussed above, the 
activity you describe is not “treatment,” “storage,” or “land disposal” of hazardous waste.  Therefore, 
we agree that the activity is not subject to any generator requirements.



Please let me know if you have any further questions regarding this issue.

Sincerely yours,

Sylvia K. Lowrance, Director
Office of Solid Waste



EPA  August 1992
Use of the Corrective Action Management Unit Concept

BACKGROUND

Beginning in 1992, EPA began implementing a new strategy to increase the pace of cleanup and 
to achieve positive environmental results at RCRA treatment, storage and disposal facilities (TSDFs) 
requiring corrective action.  While comprehensive facility cleanup is still the long-term goal for the 
RCRA Corrective Action Program, this new initiative emphasizes the importance of stabilizing sites by 
controlling releases and preventing the further spread f contaminants.

At most RCRA facilities, stabilization or final remedial actions will involve excavation and on-
site management of contaminated soils, sludges and other wastes that are subject to the RCRA Subtitle 
C hazardous waste regulations. In these situations, a number of issues can arise regarding the 
applicability of certain RCRA requirements, and how these requirements may affect the remedial 
activities.  Specifically, experience in the RCRA and CERCLA remedial programs has shown that the 
RCRA land disposal restrictions (LDRs) and minimum technology requirements (MTRs) may limit the 
types of remedial options available at sites, as well as affect the types of specific technologies that may 
be used, the volumes of materials that are managed, and other features of remedies under consideration.

Recognizing that strict application of these RCRA requirements may limit or constrain desirable 
remedies, including stabilization programs, EPA is developing an important regulatory concept, known 
as the Corrective Action Management Unit (CAMU), to facilitate effective and protective remedial 
actions.  This concept, first discussed in the proposed Subpart S corrective action regulations (55FR 
307898, July 27, 1990), is similar to the Superfund concept of the “area of contamination,” in which 
broad areas of contamination, often including specific subunits, are considered to be a single land 
disposal unit for remedial purposes.

CAMUs may be particularly useful for specific remedial activities such as consolidation of units 
or contaminated surficial soils.  For example, a group of unlined inactive lagoons that are continuing 
sources of releases to groundwater may be best remediated by removing and treating the concentrated 
wastes in another unit, and excavating the remaining low-concentration contaminated soils from 
underneath the lagoons.  These soils could then be consolidated and placed into a protective and cost-
effective single-capped unit, thereby controlling further releases to groundwater.  In other situations site 
remediations will require excavation of large quantities of relatively low-level contaminated surficial soils. 
In these cases a protective and cost-effective remedy might be to excavate the soils and consolidate 
them into a single area or engineered unit within the area of contamination.  For both of these examples, 
application of LDRs and possibly MTR requirements would result in a more costly and complex
remedy, that may delay remediation and result in little additional environmental protection for the site. 

As proposed in the Subpart S rule, there may be certain types of situations in which application 
of the CAMU concept (55 FR 30842) would be inappropriate.  In addition, several factors (55 FR 



30883) may be considered by decision-makers in determining how CAMUs would actually be 
designated at sites.  Although owner/operators may propose a specific area as a CAMU, it is the 
responsibility of EPA or the authorized State to determine whether a CAMU is necessary and 
appropriate, and, if so, to determine the boundaries of the unit.

The Subpart S regulations have not yet been finalized.  However, although the CAMU concept 
has been presented only in proposed regulations, existing regulatory authority may be used to implement 
this type of approach in site remediations and stabilization actions.  The Agency’s experience with the 
RCRA and CERCLA remedial programs indicates that the CAMU concept could be applied
immediately to great advantage at a significant number of RCRA cleanup sites.  This guidance is 
presented to clarify the use of the CAMU concept prior to final regulations.

USE OF LANDFIL DESIGNATION FOR REMEDIAL PURPOSES

Specifically, certain contaminated areas at sites that require remediation, including groups of 
units in such areas, may be designated as a “landfill” under the current RCRA landfill definition (40 CFR 
260.10).  Designating such an area of a facility as a landfill within the existing regulatory framework can 
achieve remedial benefits similar to those that would be obtained by using CAMUs under the Subpart S 
proposal.  Prior to the promulgation of final CAMU rules, EPA encourages the use of this approach at 
contaminated sites, where it can promote effective and expeditious remedial solutions. EPA 
recommends that decisions on designating certain contaminated areas or groups of units as a landfill be 
made in accordance with applicable regulations and generally in accordance with the CAMU provisions 
in the Subpart S proposal.

Owner/operators proposing to address certain areas at a facility as a single landfill for remedial 
purposes should request approval from EPA or the authorized State agency.  The Regional 
Administrator or the authorized State Director will be the ultimate decision-maker as to whether such a 
landfill unit will help achieve the remedial objectives at the facility.  EPA recommends decisions to use 
existing authorities, waivers, or variances to achieve many of the same objectives as the proposed 
Subpart S rule CAMU provisions should generally follow the proposed regulatory provisions (55 FR
30883) and the preamble discussion (55 FR 30842) in defining the boundaries of the remedial unit.  The 
Region or authorized State may also look to Superfund guidance in the designation of AOCs (55 FR
8758-8760).

Designating an area of contamination as a “landfill” will require that the unit comply with certain 
RCRA requirements that are applicable to landfills.  The specific requirements that apply will differ, 
depending on whether the landfill is considered to be: (1) an existing non-regulated landfill, or (2) a 
regulated hazardous waste landfill.  This distinction is determined by the regulatory status of the units or 
areas that are included as part of the landfill.  The following discussion explains further the requirements 
associated with these two types of landfills.

Existing Non-Regulated Landfills



Figure 1 shows an area of contamination at a facility that includes several land-based solid 
waste management units (SWMUs) that are not regulated as hazardous waste units under RCRA (e.g., 
because all of the disposal occurred before the RCRA hazardous waste regulations went into effect.) By 
designating this area as a single landfill, EPA can approve movement and consolidation of hazardous 
wastes and soils contaminated with hazardous waste within the unit boundary, without triggering the 
LDRs or MTRs.  For example, contaminated soils in and around SWMUs 1 and 2 could be 
consolidated into SWMU 3 and capped without triggering LDR requirements.

This landfill would not be subject to the RCRA Part 264 or Part 265 design and operating 
requirements for hazardous waste landfills.  This is because the landfill would not have received 
hazardous waste after November 19, 1980.  (See 40 CFR 270.1 (c )).  In the absence of specific Part 
264 or 265 requirements for such units, appropriate ground water monitoring and closure requirements 
for the landfill can be determined by EPA or the State as part of the corrective action remedial decision-
making process.  These requirements would be based on an assessment of site specific factors, such as 
waste characteristics, site hydrogeology, exposure potential, and other factors.  This allows the regulator 
further flexibility in designing remedial solutions which are effective and protective based on actual site 
conditions.

These non-regulated landfills would remain exempt from regulation under Parts 264 and 265, 
under the following circumstances:

 The landfill cannot receive hazardous waste from other units, either on-site or off-site.  The landfill 
could, however, receive non-hazardous wastes as part of the cleanup actions.  If it were to receive 
hazardous waste, the landfill would become a regulated unit (40 CFR 270.1(c)) subject to the 
requirements of Subparts F (40 CFR 264.90) and G (40 CFR 264.110). The facility permit would 
have to be modified accordingly (for interim status facilities, a change would have to be approved 
under 40 CFR 270.72), and the wastes would have to be treated to comply with applicable LDR 
standards prior to placement in the landfill.

 If hazardous waste treatment (including in-situ treatment) takes place within the landfill, the 
owner/operator must comply with all Part 264 and 265 requirements applicable to the treatment 
unit, and must modify the permit or Part A to include the new treatment unit. 

 Similarly, residuals from treatment of hazardous wastes that have been removed from the landfill and 
treated in a non-land-based unit cannot be redeposited into the landfill unless the residuals meet the 
LDRs.  If the residuals were still hazardous by characteristic or still contained hazardous wastes, 
disposal of the residuals into the landfill would require the landfill to be designated a “regulated unit,” 
as the unit would have received hazardous waste after July 26, 1982.

 Hazardous wastes transferred from the non-regulated landfill to another land-based unit would also 
have to meet LDR standards.



Regulated Landfills

Figure 2 shows an area of contamination that could be designated as a landfill, which contains 
two regulated units (as defined in 40 CFR 264,90).  As with the previous example in Figure 1, 
designating this area as a landfill would allow wastes to be moved and consolidated within the area 
without triggering the LDRs. However, because this landfill  contains regulated units, the entire area must 
be considered a regulated unit.  Accordingly, the following requirements would apply:

 The unit boundaries of the original regulated units that were specified on the Part A or Part B 
application would have to be redesignated to encompass the entire new landfill unit, according to the 
applicable procedures in 40 CFR 270.72, 270.41, or 270.42.

 The landfill would have to comply with applicable Part 264 or 265 requirements for landfills, 
including the Subpart F ground water monitoring requirements and Subpart G closure and post-
closure requirements.  Subpart F requirements would generally involve installation of additional 
ground water monitoring wells.  Compliance with Subpart G would likely also require modifications 
to the closure and post-closure plans for the unit.

MTRs would not necessarily apply to these newly designated regulated landfills.  If the original 
regulated unit located within the landfill was not subject to the MTRs (i.e., the landfill was not new or 
expanding after 1984), the landfill could be considered by the Agency or authorized State to be a 
redesignation of that existing unit, rather than a lateral expansion.  As such, the landfill would not be 
subject to the MTRs.  However, if the regulated unit encompassed by the landfill was originally subject 
to MTRs, the entire area of the landfill would be subject to MTRs.

SUMMARY

Existing regulatory standards (e.g., replacement of treatment residuals into the CAMU triggers 
the LDRs) cannot be waived to implement the CAMU concept prior to a final CAMU rulemaking, EPA 
is considering removing some of these limitations in the final rule. Nonetheless despite these current 
limitations, there may be a number of situations where the use of landfills can yield substantial benefits in 
remediating sites.  EPA recommends that the guidance provided in this fact sheet be used in evaluating 
the use of landfills to implement timely and protective corrective actions at RCRA facilities.

FOR FURTHER INFORMATION

Inquiries concerning the guidance contained in this fact sheet should be directed to Dave Fagan 
(202) 260-4497, or Anne Price (202) 260-6725.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.  20460 

August 31, 1992

MEMORANDUM

SUBJECT:  Use of the Corrective Action Management Unit (CAMU) Concept

To: Waste Management Division Directors, Regions I-X
RCRA Branch Chiefs, Regions I-X
RCRA Regional Counsel, Regions I-X

FROM: Sylvia Lowrance, Director
Office of Solid Waste

Bruce Diamond, Director
Office of Waste Programs Enforcement

At the February 1992 Stabilization Conference in Colorado Springs we discussed the possibility 
of implementing the corrective action management unit (CAMU) concept before the final promulgation 
of the Subpart S regulations.  At that time OSWER made a commitment to provide further guidance to 
the Regions on how to use existing RCRA regulations to achieve some of the remedial benefits of the 
CAMU.  The attached document, “Use of the Corrective Action Management Unit Concept,” provides 
that guidance.

The CAMU portion of Subpart S is on a current schedule to be finalized by December 1992.
The attached guidance, which was developed jointly by OSWER and OGC, clarifies the Agency’s legal 
authority for utilizing a CAMU-like approach before the CAMU rule is finalized, and provides guidance 
on when and how to use the concept.  The concept can be applied during final remedies, and in the 
implementation of stabilization actions to reduce imminent threats and contain releases.  We encourage 
the use of this concept whenever the success of the remedial option at a particular facility will be 
enhanced.

If you have any questions regarding the content of this guidance, please call Dave Fagan at 
(202) 260-4497.
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AMEC, 2016 



June 16, 2016 

Mr. Scott Denton 
Dr. Robert Combs 
HollyFrontier Navajo Refining LLC 
501 East Main Street 
Artesia, New Mexico 88210 

Revised Tank 815 Release Response Report

Dear Scott and Robert: 

Amec Foster Wheeler has prepared this release response report to describe activities that have 
occurred to address a reported release of diesel from the Tank 815 water draw sump at the Navajo 
Refining Company, LLC (NRC) refinery located in Artesia, New Mexico (Figure 1). This letter 
documents the release response and remedial actions associated with the April 16, 2015 release. 

Release

On April 16, 2015, an overflow of a water and diesel mixture from the water draw sump at Tank 
815 was observed. The water draw valve was immediately closed upon discovery of the overflow, 
and a vacuum truck was used to recover free liquids from the area. Approximately 30 barrels of 
free liquid was recovered from the release area and the sump and was returned to the crude 
process. The exact volume of liquids released from the sump is unknown, but was reported as 
greater than 25 barrels based on the volume of liquid recovered. 

Notification

Sections 1.5.13, 3.2.3.a.g, and 4.7.4 of the Post-Closure Care Permit (PCC Permit) issued by the 
New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) require 
notification of a release. Section 1.5.13 requires verbal notification within 24 hours in the event 
that a release may endanger public drinking water supplies or could threaten the environment or 
human health outside the refinery, and requires written notification within five calendar days. 
Section 3.2.3.a.g specifically requires notification within 24 hours of a release from Tank 815. 
Section 4.7.4 requires notification of a new release from an existing solid waste management unit 
(SWMU) be reported within 15 days. Tank 815 is located within the North Colony Landfarm (NCL) 
which is listed as SWMU 6 in the PCC Permit (Figure 2). 

Section 2.D.1 of the Discharge Permit GW-028 issued by the New Mexico Energy, Minerals and 
Natural Resources Department Oil Conservation Division (OCD) for the refinery requires oral 
notification of a release within twenty-four hours. Section 2.D.2 of the Discharge Permit requires 
written notification within one week of the identification of a release. 



Amec Foster Wheeler Environment & Infrastructure, Inc.
585 N. Dairy Ashford Road
Houston, TX 77079
Phone: 713.570.8314
Fax: 713.570.8606

NRC personnel verbally reported the release to the NMED HWB and the OCD on April 16, 2015. 
Written notification was provided to both agencies on April 21, 2015 using an initial C-141 report. 
A copy of the initial C-141 report is provided in Attachment A. Thus, the initial reporting 
requirements of both the PCC Permit and the Discharge Permit have been met. 

Remedial Actions

The internal Incident Report for the April 16, 2015, overflow event states that, following a daily 
water draw, the single valve at the end of the Tank 815 drain line did not shut off completely, 
resulting in leakage and overfilling the sump box.  The investigation revealed that during the daily 
draws, the operator opens and closes the valve manually, and sometimes has difficulty doing so. 
In this case, the valve was manually closed after the tank was drained, but it failed to seal 
properly and leaked into the sump overnight.  Upon discovery of the overflow the following 
morning, a valve wrench was used to fully close the leaking valve.  

A work order and Management of Change documentation are underway to install a second valve 
at the end of the drain line to protect against liquid losses from the main shutoff valve.  In 
addition, the draw procedure has been changed from a daily to weekly frequency and is only 
conducted with a vacuum truck present.  Operators will also be required to use a valve wrench 
on the primary valve to ensure that it is closed and tightly sealed upon completion of the drain 
event.  Following the weekly draw, the operators will also be required to inspect the valve 
assembly and sump to ensure that there is no additional drain water. 

N ’s initial response to the discovery of the release was to immediately remove the source of 
contamination (the liquids, of which 30 barrels were removed by vacuum truck), followed by 
source removal of impacted soils, which were visibly outlined on the ground. In order to maintain 
appropriate cover for the NCL, the saturated soil in the vicinity of the release was excavated and 
was placed into three covered, lined rolloff containers. Soil was excavated to a depth of no more 
than 12 inches below the ground surface. The depth of the excavation was intended to promptly 
capture the majority of visibly saturated soil and to avoid intrusion into the historically land-
applied hazardous waste.  Soil was removed to a depth necessary (not more than 12”) to remove 
visibly saturated soil, and was therefore not uniform across the entire release area.  Once the 
excavation was completed, the area was backfilled with clean soil from an off-site source and 
graded to match the surrounding area. This soil work focused upon excavation and 
characterization of the excavated soil in order to meet any temporary accumulation deadline.   

Figure 3 shows the extent of the affected area. The approximate dimensions are 35 feet wide by 
140 feet long.  The quantity of contaminated soil removed for off-site disposal, according to the 
manifests, was approximately 56,340 pounds.  As noted in s letter to NMED dated July 
23, 2015, the volume manifested was approximately 36 cubic yards.  The soil was not 
characteristically hazardous, but was RCRA-manifested under the waste codes K048, K049, 
K051, and K052 (the wastes historically treated at the NCL). Photographs from before and after 
the excavation was performed are provided in Attachment B. 



Amec Foster Wheeler Environment & Infrastructure, Inc.
585 N. Dairy Ashford Road
Houston, TX 77079
Phone: 713.570.8314
Fax: 713.570.8606

Waste Characterization and Disposal

One representative composite sample of the excavated soil was collected from each of the rolloff 
containers and analyzed for constituents of concern. The analytical results from each of the three 
samples were compared to the concentrations used to define a waste as characteristically 
hazardous under the Toxicity Characteristic. The analytical results were also compared to the 
land disposal restriction treatment standards for the listed wastes that were historically treated 
within the NCL and to the alternative standards for soils containing those listed wastes. Table 1 
provides the waste characterization analytical results and the standards used for these 
comparisons. 

NRC requested an extension from NMED HWB for the 90-day storage period for the soils placed 
in the rolloffs on July 15, 2015. At that time, the characterization of the soils was still being 
evaluated and the soil was considered potentially a hazardous waste. NMED HWB granted a 
one-time 30-day extension for the stored soils while the characterization was evaluated. Copies 
of the letters are provided in Attachment C. 

On July 23, 2015, NRC submitted a letter to the NMED HWB stating that the excavated soil would 
be disposed of at an authorized Resource Conservation and Recovery Act (RCRA) Subtitle C 
treatment, storage, and disposal facility (TSDF) as a conservative measure. However, because 
the samples indicated that the soil is not characteristically hazardous and all of the sample 
concentrations were below the land disposal restrictions for soils, NRC requested that the soils in 
the rolloffs be designated as non-hazardous under a “no longer contained-in” determination. The 
NMED HWB denied the request in a response letter dated August 4, 2015. Copies of the letters 
are provided in Attachment C. 

The three rolloffs of excavated soil were transported to U.S. Ecology, Inc. in Robstown, Texas on 
August 14, 2015. A copy of the completed hazardous waste manifests documenting the disposal 
of the excavated soils as hazardous waste are provided in Attachment D. 

Conclusion

The remedial response to the April 16, 2015 release of a water and diesel mixture from the water 
draw sump for Tank 815 has been completed. Saturated soil was excavated from the release 
area and disposed of off-site at an approved TSDF. The excavated area was backfilled with clean 
soil and graded to match the surrounding areas of the NCL. No further remedial actions are 
recommended at this time. A final C-141 report should be filed with both the NMED HWB and 
the OCD. 

Should you have any questions or comments, please feel free to contact me at 713.929.5674. 

Sincerely, 

Pamela R. Krueger 
Senior Associate 



Amec Foster Wheeler Environment & Infrastructure, Inc.
585 N. Dairy Ashford Road
Houston, TX 77079
Phone: 713.570.8314
Fax: 713.570.8606
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K048 K049 K051 K052 K048 K049 K051 K052 S. Bro 25 S. Bro 53 S. Bro 49
Semivolatile Organic Compounds (mg/kg)

2,4-Dimethylphenol -- -- NA -- NA -- NA -- NA <18.5 <3.81 <38.1
Acenaphthene -- -- -- NA -- -- -- NA -- 1.25 J 0.168 J 0.845 J
Anthracene -- -- 3.4 3.4 -- -- 34 34 -- 0.552 J 0.262 J 1.35 J
Benz(a)anthracene -- -- -- 3.4 3.4 -- -- 34 34 0.246 J 0.634 2.63 J
Benzo(a)pyrene -- 3.4 3.4 3.4 -- 34 34 34 -- <1.83 0.488 J 2.13 J
bis(2-Ethylhexyl) phthalate -- 28 28 28 -- 280 280 280 -- <18.5 <3.81 <38.1
Carbon disulfide -- -- NA -- -- -- NA -- -- not analyzed not analyzed not analyzed
Chrysene -- 3.4 3.4 3.4 -- 34 34 34 -- 0.395 J 0.662 6.86
Di-n-butyl phthalate -- 28 -- 28 -- 280 -- 280 -- <18.5 <3.81 <38.1
Fluorene -- NA -- NA -- NA -- NA -- 2.2 0.290 J 0.994 J
m-Cresol (3-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
Naphthalene -- 5.6 5.6 5.6 5.6 56 56 56 56 2.03 0.160 J <3.77
o-Cresol (2-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
p-Cresol (4-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
Phenanthrene -- 5.6 5.6 5.6 5.6 56 56 56 56 0.996 J 0.896 3.87
Phenol -- 6.2 6.2 6.2 6.2 62 62 62 62 <18.5 <3.81 <38.1
Pyrene -- 8.2 8.2 8.2 -- 82 82 82 -- 1.82 J 1.59 10.4

TCLP Volatile Organic Compounds (mg/L)
1,1-Dichloroethene 0.7 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
1,2-Dichloroethane 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
2-Butanone 200 -- -- -- -- -- -- -- -- <0.50 <0.50 <0.50
Benzene 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Carbon tetrachloride 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Chlorobenzene 100 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Chloroform 6 -- -- -- -- -- -- -- -- <0.25 <0.25 <0.25
Tetrachloroethene 0.7 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Trichloroethene 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Vinyl Chloride 0.2 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050

TCLP Semivolatile Organic Compounds (mg/L)
1,4-Dichlorobenzene 7.5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4,5-Trichlorophenol 400 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4,6-Trichlorophenol 2 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4-Dinitrotoluene 0.13 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Cresols, Total 200 -- -- -- -- -- -- -- -- <0.20 <0.20 <0.20
Hexachlorobenzene 0.13 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Hexachlorobutadiene 0.5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Hexachloroethane 3 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Nitrobenzene 2 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Pentachlorophenol 100 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Pyridine 5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10

Table 1 - Waste Soil Characterization Analytical Results
Tank 815

Navajo Refining Company, Artesia, New Mexico

Hazardous Waste Treatment Standards  (mg/kg)
Toxicity

Characteristic Limit 
(mg/L)

Analyte
Analytical ResultsAlternative Treatment Standards for Soils (mg/kg)



K048 K049 K051 K052 K048 K049 K051 K052 S. Bro 25 S. Bro 53 S. Bro 49

Table 1 - Waste Soil Characterization Analytical Results
Tank 815

Navajo Refining Company, Artesia, New Mexico

Hazardous Waste Treatment Standards  (mg/kg)
Toxicity

Characteristic Limit 
(mg/L)

Analyte
Analytical ResultsAlternative Treatment Standards for Soils (mg/kg)

TCLP Metals (mg/L)
Arsenic 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Barium 100 -- -- -- -- -- -- -- -- <1.40 <1.40 <1.40
Cadmium 1 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Chromium 5 0.6 0.6 0.6 0.6 6 6 6 6 <0.450 <0.450 <0.450
Lead 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Mercury 0.2 -- -- -- -- -- -- -- -- <0.0100 <0.0100 <0.0100
Nickel -- 11 11 11 11 110 110 110 110 <0.450 <0.450 <0.450
Selenium 1 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Silver 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450

Total Metals (mg/kg)
Total Lead -- NA NA NA NA NA NA NA NA 20.9 13.1 40.2

Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics -- -- -- -- -- -- -- -- -- 30,000 5,260 9,610

Notes and Abbreviations:
-- Analyte is not listed as characteristically hazardous or as an analyte associated with the listed waste.

< x  = Sample result was not detected with reporting limit value of x.

B = The indicated compound was found in the associated method blank as well as the laboratory samples.

J = Estimated value below the lowest calibration point.

mg/kg = milligrams per kilogram

mg/L = milligrams per liter 

NA = Analyte .identified in 40 CFR 268.40 as associated with the waste code, but standard listed as "not applicable for non-wastewater forms"
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K048 K049 K051 K052 K048 K049 K051 K052 S. Bro 25 S. Bro 53 S. Bro 49
Semivolatile Organic Compounds (mg/kg)

2,4-Dimethylphenol -- -- NA -- NA -- NA -- NA <18.5 <3.81 <38.1
Acenaphthene -- -- -- NA -- -- -- NA -- 1.25 J 0.168 J 0.845 J
Anthracene -- -- 3.4 3.4 -- -- 34 34 -- 0.552 J 0.262 J 1.35 J
Benz(a)anthracene -- -- -- 3.4 3.4 -- -- 34 34 0.246 J 0.634 2.63 J
Benzo(a)pyrene -- 3.4 3.4 3.4 -- 34 34 34 -- <1.83 0.488 J 2.13 J
bis(2-Ethylhexyl) phthalate -- 28 28 28 -- 280 280 280 -- <18.5 <3.81 <38.1
Carbon disulfide -- -- NA -- -- -- NA -- -- not analyzed not analyzed not analyzed
Chrysene -- 3.4 3.4 3.4 -- 34 34 34 -- 0.395 J 0.662 6.86
Di-n-butyl phthalate -- 28 -- 28 -- 280 -- 280 -- <18.5 <3.81 <38.1
Fluorene -- NA -- NA -- NA -- NA -- 2.2 0.290 J 0.994 J
m-Cresol (3-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
Naphthalene -- 5.6 5.6 5.6 5.6 56 56 56 56 2.03 0.160 J <3.77
o-Cresol (2-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
p-Cresol (4-methylphenol) -- -- -- -- 5.6 -- -- -- 56 <18.5 <3.81 <38.1
Phenanthrene -- 5.6 5.6 5.6 5.6 56 56 56 56 0.996 J 0.896 3.87
Phenol -- 6.2 6.2 6.2 6.2 62 62 62 62 <18.5 <3.81 <38.1
Pyrene -- 8.2 8.2 8.2 -- 82 82 82 -- 1.82 J 1.59 10.4

TCLP Volatile Organic Compounds (mg/L)
1,1-Dichloroethene 0.7 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
1,2-Dichloroethane 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
2-Butanone 200 -- -- -- -- -- -- -- -- <0.50 <0.50 <0.50
Benzene 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Carbon tetrachloride 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Chlorobenzene 100 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Chloroform 6 -- -- -- -- -- -- -- -- <0.25 <0.25 <0.25
Tetrachloroethene 0.7 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Trichloroethene 0.5 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050
Vinyl Chloride 0.2 -- -- -- -- -- -- -- -- <0.050 <0.050 <0.050

TCLP Semivolatile Organic Compounds (mg/L)
1,4-Dichlorobenzene 7.5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4,5-Trichlorophenol 400 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4,6-Trichlorophenol 2 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
2,4-Dinitrotoluene 0.13 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Cresols, Total 200 -- -- -- -- -- -- -- -- <0.20 <0.20 <0.20
Hexachlorobenzene 0.13 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Hexachlorobutadiene 0.5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Hexachloroethane 3 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Nitrobenzene 2 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Pentachlorophenol 100 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10
Pyridine 5 -- -- -- -- -- -- -- -- <0.10 <0.10 <0.10

Table 1 - Waste Soil Characterization Analytical Results
Tank 815

Navajo Refining Company, Artesia, New Mexico

Hazardous Waste Treatment Standards  (mg/kg)
Toxicity

Characteristic Limit 
(mg/L)

Analyte
Analytical ResultsAlternative Treatment Standards for Soils (mg/kg)



K048 K049 K051 K052 K048 K049 K051 K052 S. Bro 25 S. Bro 53 S. Bro 49

Table 1 - Waste Soil Characterization Analytical Results
Tank 815

Navajo Refining Company, Artesia, New Mexico

Hazardous Waste Treatment Standards  (mg/kg)
Toxicity

Characteristic Limit 
(mg/L)

Analyte
Analytical ResultsAlternative Treatment Standards for Soils (mg/kg)

TCLP Metals (mg/L)
Arsenic 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Barium 100 -- -- -- -- -- -- -- -- <1.40 <1.40 <1.40
Cadmium 1 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Chromium 5 0.6 0.6 0.6 0.6 6 6 6 6 <0.450 <0.450 <0.450
Lead 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Mercury 0.2 -- -- -- -- -- -- -- -- <0.0100 <0.0100 <0.0100
Nickel -- 11 11 11 11 110 110 110 110 <0.450 <0.450 <0.450
Selenium 1 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450
Silver 5 -- -- -- -- -- -- -- -- <0.450 <0.450 <0.450

Total Metals (mg/kg)
Total Lead -- NA NA NA NA NA NA NA NA 20.9 13.1 40.2

Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics -- -- -- -- -- -- -- -- -- 30,000 5,260 9,610

Notes and Abbreviations:
-- Analyte is not listed as characteristically hazardous or as an analyte associated with the listed waste.

< x  = Sample result was not detected with reporting limit value of x.

B = The indicated compound was found in the associated method blank as well as the laboratory samples.

J = Estimated value below the lowest calibration point.

mg/kg = milligrams per kilogram

mg/L = milligrams per liter 

NA = Analyte .identified in 40 CFR 268.40 as associated with the waste code, but standard listed as "not applicable for non-wastewater forms"

































































Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 

lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 

network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 

decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 

contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable
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HOLLYFRONTIER. 

January 28, 2016 

Mr. Carl Chavez 
New Mexico Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Mr. John Kieling 
Chief, Hazardous Waste Bureau 
New Mexico Environmental Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505 

RE: Final Release Report for April 2015 Tank 815 Release 
HollyFrontier Navajo, L.L.C., Artesia Refinery 
Discharge Permit GW-028; RCRA Permit No. NMD048918817 

Dear Mr. Chavez and Mr. Kieling: 

L 

Enclosed is the final C-141 form and the Tank 815 Release Response Report for the April 16, 2015 

release. The release response report documents the actions taken immediately following the release as 

well as the remediation and waste disposal activities. This release report is being submitted in both hard 

copy and electronic format. 

If you have any questions or comments regarding this request, please feel free to contact me at 575-746-
5487 or Robert Combs at 575-746-5382. 

Sincerely, 

Scott M. Denton 
Environmental Manager 
Navajo Refining Company, L.L.C. 

c: Robert Combs 

HollyFrontier Navajo Refining LLC 
501 East Main• Artesia, NM 88210 

(575) 748-3311 • http:/ /www.hollyfrontier.com 



REVISED OCD DISCHARGE PLAN 
PERMIT REQUIREMENTS 

The Oil Conservation Division (OCD) has reviewed its authority to regulate the 
disposition of non-domestic waste from the activities described in NMSA 1978, Section 
70-2-12(8)(22) under the Oil and Gas Act and the Water Quality Act, and has revised its 
permitting policies. These changes may affect the renewal of your discharge permit. 

Previously, the OCD issued discharge permits under the Water Quality Act 
covering all processes at a facility that may impact ground water, even if those processes 
did not have intentional discharges, and were not designed or operated to allow 
discharges. The discharge permits often covered processes that would otherwise be 
subject to regulation under the Oil and Gas Act, such as pits, below-grade tanks, sumps, 
and surface waste management facilities, such as landfarms and landfills. In addition, 
discharge permits typically included requirements imposed under the Oil and Gas Act, 
such as the hydrogen sulfide contingency plans required by 19.15.11 NMAC. 

Going forward, the OCD will issue new Water Quality Act discharge permits and 
renew existing Wate Quality Act ff scharge ermits for the activities described in 
NMSA 1978, Section 70-2-12(8)(22) to cover the following: 

• Processes that intentionally discharge or allow the discharge of a water 
contaminant in the form of effluent or leachate so that it may move directly or 
indirectly into ground water. OCD-regulated processes that intentionally 
discharge water contaminants are rare. An example of a process that allows the 
discharge of a water contaminant would be a compressor station that steam-cleans 
its machinery and allows the contaminated run-off to reach the ground. However, 

I if the compressor station designed its facility to contain the run-off and properly 
dispose of the contaminated fluids at a commercial disposal facility, the steam
cleaning activity would not require a discharge permit. 

I .
• Class I non-hazardous waste wells, as defined in 20.6.2.5002(8)(1) NMAC. A 

well used at a refinery to inject non-hazardous, non-domestic waste would be an 
example of a Class I well regulated by the OCD under the Water Quality Act. 
Class III wells, as defined in 20.6.2.5002(8)(3) NMAC. A solution mining well 
for the production of brine is an example of a Class III well regulated by the OCD 
under the Water Quality Act. 

• Class V wells, as defined in 20.6.2.5002(8)(5) NMAC. A ground water 
remediation injection well used to inject contaminated ground water that has been 
treated to ground water quality standards is an example of a Class V well 
regulated by the OCD under the Water Quality Act. 

• Abatement. An operator may abate contamination pursuant to an abatement plan, 
provided that the abatement is consistent with the abatement requirements set out 
in the Water Quality Control Commission rules. See 20.6.2.4105(A)(6) NMAC. 

5/10/11 



Water Quality Act discharge permits and discharge permit renewals issued by the OCD 
will not cover the following: 

• Pits, below-grade tanks, sumps, surface waste management facilities, such as 
landfarms and landfills associated with the facility, unless those rocesses 
intentionally discharge or allow the discharge of a water contaminant. This 
means that operators who hold Water Quality Act discharge permits may also be 
subject to permit requirements under the Oil and Gas Act for pits andbelow-grade 
tanks (see 19.15.17 NMAC) and surface waste management facilities, such as 
landfarms and landfills (see 19.15.36 NMAC). 

• Hydrogen sulfide contingency plans, and other requirements imposed under the 
Oil and Gas Act. If the facility requires a hydrogen sulfide contingency plan 
pursuant to 19.15.11 NMAC, that plan will be addressed separately from the 
discharge permit. 

As discharge permits come up for renewal, the OCD will review the permit with 
the operator to determine which rocesses must be covered by a discharge plan and 
which processes must be covered by a permil or plan issued pursuant to the Oil and Gas 
Act. f your currefil oischarge permit covers processes subject to Oil ana Gas Act permit 
requirements, such as pits, below-grade tanks, and surface waste management facilities 
(landfarms or landfills), you may continue to operate under your current discharge permit 
until its normal expiration date or November 15, 2012, whichever is later. By November 
16, 2012 you must have a Water Quality Act discharge permit for processes subject to the 
Water Quality Act, Oil and Gas Act permits for processes subject to permitting under the 
Oil and Gas Act, and an approved hydrogen sulfide contingency plan if your facility 
requires a plan pursuant to 19.15.11 NMAC. 

Currently, many discharge plans are awaiting renewal and others will reach their 
renewal date within the next six months. So that we can address the backlog in an orderly 
manner, we are asking permittees of these discharge plans to respond by July 15, 2011 to 
a questionnaire designed to determine if a facility may be required to have a WQCC 
discharge permit, based on this announcement. After review, we will rescind or modify 
many discharge permits and may require plans and permits, based on Oil and Gas Act 
and OCD regulations, such as Part 11 (hydrogen sulfide contingency plans), Part 17 (pits, 
below-grade tanks, and sumps), and Part 36 (surface waste management facilities) . 

5/10/11 
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New Mexico E_nerg_y, Minerals and Natural Kesources Department 

Susana Martinez 
Governor 

John H. Bemis 
Cabinet Secretary-Designate 

Jami Bailey 
Division Director 
Oil Conservation Division 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

May 12, 2011 

Oil & Gas Facilities Questionnaire for Determination of a 
WQCC Discharge Perm it 

Only Water Quality Control Commission- regulated systems will be incorporated into the OCD's WQCC 
Permits, while OCD regulated systems will be handled under separate permit(s). A current discharge 
permit is valid until its normal expiration date or November 15, 2012, whichever is later. All facilities with 
processes subject to the Water Quality Act must have permits in place by November 16, 2012. H2S 
Contingency Plans; pits, ponds, above and/or below-grade tanks; waste treatment, storage and 
disposal; and landfarms and landfills may require separate permitting under the OCD Oil, Gas, and 
Geothermal regulations. 

Proper completion and timely submission of this questionnaire is requested for all facilities with 
discharge permit expiration dates before November 15, 2012. Please complete and submit a 
separate questionnaire for each facility before July 15, 2011. 

• Name of the owner or operator of the facility 

• Point of contact 
Name --------------------------------Te I e phone ____________________________ _ 

Email --------------------------------Mai Ii n g address ___________________________ _ 

• Facility name _____________________________ _ 

• Facility location 
Unit Letter, Section, Township, Range ___________________ _ 
Street address (if any) _______________________ _ 

• Facility type D Refinery 
D Crude Oil Pump Station 
D Geothermal 

D Gas Plant 
D Injection Well 
D Abatement 

D Compressor 
D Service Company 

D Other (describe) ___________________ _ 

• Current and Past Operations (please check all that apply) 
D Impoundments D Treatment Plant 
D Disposal Well D Brine Well 

Oil Conservation Division* 1220 South St. Francis Drive 
* Santa Fe, New Mexico 87505 

D Waterflood 
D Wash Bay 

* Phone: (505) 476-3440 * Fax (505) 476-3462* http://www.emnrd.state.nm.us 



Oil & Gas Facilities Inventory Questionnaire 
May12,2011 
Page 2 of 3 

D Steam Cleaning 

• Facility Status D Active 

D Groundwater Remediation 

01d1e D Closed 

• Does this facility currently have a discharge permit? D Yes 0No 

If so, what is the permit number? _____________________ _ 

• Are there any routine activities at the facility which intentionally result in materials other 
than potable water being released either onto the ground or directly into surface or 
ground water? 

(This includes process activities, equipment maintenance, or the cleanup of historic spills.) 
0Yes D No 

If so, describe those activities including the materials involved, the frequency of discharge, and 
the estimated volume per discharge event. 

• What is the depth below surface to shallowest ground water in the area? ------
• Are there any water supply, groundwater monitoring, or recovery wells at the facility? 

Water supply D Monitoring D Recovery D 

If these wells are registered with the Office of the State Engineer (OSE}, what are the OSE 
well numbers? --------------------------~ 

• Are abatement actions ongoing?---------------------

• Are there any active or inactive UIC wells present as part of the federal Underground 
Injection Control program associated with this facility?O Yes D No 

If so, what are the API numbers assigned to those wells? 

• Are there any sumps at the facility? D Yes D No 
Number of sumps with volume less than 500 gallons ____________ _ 
Use and contents -----------------==------==:----~ 
Is secondary containment incorporated into the design? D Yes D No 

Number of sumps with volume greater than 500 gallons ___________ _ 
Use and contents -----------------==------=,,----~ 
Is secondary containment incorporated into the design? D Yes D No 



Oil & Gas Facilities Inventory Questionnaire 
May 12, 2011 
Page 3 of 3 

• Does the facility incorporate any underground lines other than electrical conduits, 
freshwater, natural gas for heating, or sanitary sewers? D Yes D No 

If so, what do those buried lines contain? 

THIS FORM IS DUE TO THE OIL CONSERVATION DIVISION BY JULY 15, 2011. 

Questions? Please contact Glenn VonGonten at 505-4 76-3488 or Carl Chavez at 
505-4 76-3490. 

Thank you for your cooperation. 

JAMI BAILEY 

Director 
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Chavez, Carl J, EMNRD

From: Combs, Robert <Robert.Combs@HollyFrontier.com>
Sent: Thursday, June 11, 2015 3:46 PM
To: Chavez, Carl J, EMNRD
Cc: Tsinnajinnie, Leona, NMENV; Griswold, Jim, EMNRD; Denton, Scott
Subject: RE: Initial C-141 report - Effluent Pipeline Leak 2015-04-12
Attachments: 041215 effluent line release - Action Levels evaluation.pdf; ATT00001.txt

Carl, 
 
In your response below (4/21/15), you recommend that Navajo develop a remediation plan to address the impacted 
area.  We plan to excavate any impacted soil for off‐site disposal, but would first like to determine, with OCD, the 
appropriate action levels for each analyte of concern.  In 2013 as part of another investigation (Evaporation Ponds Phase 
IV Corrective Actions Investigation Report), Navajo performed a study to examine background concentrations (not 
impacted by refinery use of the area) of several metals and anions; please see the attached evaluation.    
 
As with OCD, Navajo wants to address the impacted area through delineation and soil removal.  In the interim, we have 
backfilled the area excavated for line repair with clean fill material purchased from an off‐site source.  We will 
characterize the remediation waste as well as the excavated material dispose of the material at an off‐site facility. 
 
Please let me know if you would like to discuss. 
 
Thanks, 
Robert 
 
 

Robert Combs 
Environmental Specialist 
The HollyFrontier Companies 
P.O. Box 159 
Artesia, NM  88211‐0159 
office:  575‐746‐5382 
cell:  575‐308‐2718 
fax:  575‐746‐5451 
Robert.Combs@hollyfrontier.com 
  
CONFIDENTIALITY NOTICE:  This e‐mail, and any attachments, may contain information that is privileged and confidential.    If you received this message in error, 
please advise the sender immediately by reply e‐mail and do not retain any paper or electronic copies of this message or any attachments.   Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a binding agreement. 

 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us]  
Sent: Tuesday, April 21, 2015 9:36 AM 
To: Combs, Robert 
Cc: Tsinnajinnie, Leona, NMENV; Griswold, Jim, EMNRD 
Subject: RE: Initial C-141 report - Effluent Pipeline Leak 2015-04-12 
 

Robert: 
 
Received. OCD wants to make sure this properly cleaned up.    
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This is high Chloride and Sulfate containing fluids with other parameters of concern. Please note the depth to 
GW and make sure in your CA that the release is properly investigated (i.e., characterization 500 mg/kg 
Chloride to delineate horiz./vertical extent of release) and OCD expects to receive a remediation plan for final 
CA. 
 
Thank you. 
 
 
Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
O:  (505) 476-3490 
E-mail:  CarlJ.Chavez@State.NM.US 
Web:  http://www.emnrd.state.nm.us/ocd/ 
“Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of 
the Nation?” To see how, please go to: “Pollution Prevention & Waste Minimization” at 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental 
 

 
 

From: Combs, Robert [mailto:Robert.Combs@HollyFrontier.com]  
Sent: Friday, April 17, 2015 2:22 PM 
To: Chavez, Carl J, EMNRD; Tsinnajinnie, Leona, NMENV 
Cc: Denton, Scott; Schultz, Michele; Strange, Aaron 
Subject: Initial C-141 report - Effluent Pipeline Leak 2015-04-12 
 
Carl and Leona, 
 
Please see the attached C‐141 form regarding the effluent pipeline leak on 4/12/15.  A Final C‐141 form will be prepared 
once all field activities are complete. 
 
Please contact me for any questions. 
 
Thanks, 
Robert 
 

Robert Combs 
Environmental Specialist 
The HollyFrontier Companies 
P.O. Box 159 
Artesia, NM  88211‐0159 
office:  575‐746‐5382 
cell:  575‐308‐2718 
fax:  575‐746‐5451 
Robert.Combs@hollyfrontier.com 
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CONFIDENTIALITY NOTICE:  This e‐mail, and any attachments, may contain information that is privileged and confidential.    If you received this message in error, 
please advise the sender immediately by reply e‐mail and do not retain any paper or electronic copies of this message or any attachments.   Unless expressly stated, 
nothing contained in this message should be construed as a digital or electronic signature or a commitment to a binding agreement. 

 

CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 
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Imagine the result 

 
 
Mr. Scott Denton 
Environmental Manager 
Navajo Refining Company, LLC 
501 East Main 
Artesia, New Mexico 88211 

Subject: 

Potential Soil Response Action Levels for Wastewater Pipeline Break near the 
Evaporation Ponds Area, Navajo Refining Company Artesia Refinery 
  
Dear Mr. Denton: 

ARCADIS is providing this letter discussing potential soil response action levels in 

relation to the reported release of wastewater that occurred south of the inactive 
former Evaporation Ponds (EPs) associated with the Navajo Refining Company, 
L.L.C. (NRC) Artesia Refinery (Refinery).  It is our understanding that the release 

occurred due to a break in the pipeline that conveys treated wastewater from the 
Refinery to injection wells located approximately 12 miles east of the Refinery.  The 
break occurred approximately one-half mile south of the southwestern corner of the 

EPs (Figure 1).   

The wastewater that is conveyed through the pipeline is sampled quarterly and 

analyzed for waste characterization purposes.  A copy of the most recent wastewater 
analytical report is provided in Attachment 1 to this letter.  The sample was analyzed 
for total metals, anions, cations, volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), corrosivity, reactivity, ignitability, specific conductance, 
specific gravity, total dissolved solids (TDS), and pH.  In addition, the sample was 
analyzed for eight metals using the toxicity characteristic leaching procedure (TCLP).   

The analytical results indicate that the wastewater is not corrosive, not reactive, not 
ignitable, not toxic (no TCLP metals detected), and contains no VOCs above the 

New Mexico Water Quality Control Commission (WQCC) standards.  The following 
compounds were reported above the WQCC standards: 

• Phenol was reported at 0.0081 mg/L, above the WQCC standard of 0.005mg/L 

• Iron was reported at 3.7 mg/L, above the WQCC standard of 1.0 mg/L 

• Manganese was reported at 0.25 mg/L, above the WQCC standard of 0.2 mg/L 

• Chloride was reported at 300 mg/L, above the WQCC standard of 250 mg/L 

ARCADIS U.S., Inc. 

2929 Briarpark Drive 

Suite 300 

Houston 

Texas 77042 

Tel 713 953 4800 

Fax 713 977 4620 

www.arcadis-us.com 

ENVIRONMENT 

Date: 

June 11, 2015 

Contact: 

Pamela R. Krueger 

Phone: 

713.953.4816 

Email: 

pam.krueger@arcadis-us.com 

 
Our ref: 

TX001155 
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Mr. Scott Denton 

June 11, 2015 

Page: 
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• Fluoride was reported at 11 mg/L, above the WQCC standard of 1.6 mg/L 

• Sulfate was reported at 2,100 mg/L, above the WQCC standard of 600 mg/L 

• TDS was reported at 3,710 mg/L, above the WQCC standard of 1,000 mg/L 

ARCADIS understands that the New Mexico Energy, Minerals and Natural 
Resources Department Oil Conservation Division (OCD) requested that a soil 
investigation and remediation be performed, focused on chloride and sulfate.   

Although the wastewater sample analytical results do exceed the WQCC standards 
for water quality parameters, including chloride, it should be noted that the area in 

which the release occurred is known to have elevated chloride concentrations, along 
with other cations, anions and total metals.  In 2013, as part of the Phase IV 
Corrective Action Investigation of the EPs, ARCADIS collected soil samples from 12 

soil borings and analyzed the samples for thirteen total metals and for three anions, 
including chloride, fluoride, and sulfate.  A statistical evaluation of the background 
soil sample results was performed to determine an appropriate upper tolerance limit 

(UTL) for the data obtained.  A copy of the statistical evaluation memo is provided as 
Attachment 2 to this letter, including a table with a summary of the UTLs calculated 
for each parameter evaluated. 

Figure 1 shows the locations of the background soil samples collected in 2013.  The 
borings were located on both sides of the Pecos River, in locations both to the east 

and west of the EPs.  These areas were selected based on their proximity to the 
EPs, yet outside the area of potential impacts from the operation of the EPs.  Thus, 
these soil borings were considered representative of the native conditions of soil in 

the vicinity of the EPs.  As a result, it would be appropriate to use the UTLs from this 
background soil study as alternative action levels for screening potential impacts 
from the wastewater line release.   

It is our recommendation that soil samples be collected from either side of the 
excavation that was performed to repair the wastewater pipeline, within 

approximately 15 feet of the location of the break.  Soil samples should be collected 
from the surface and from a depth corresponding with the bottom of the pipeline.  
The samples should be analyzed for the following: 

• Total Petroleum Hydrocarbons (TPH): 

o Gasoline Range Organics (GRO) 

o Diesel Range Organics (DRO) 

• Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) 
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• Chloride 

• Fluoride 

• Sulfate 

• Iron 

• Manganese 

• Phenol 

The analytical results should be compared to the calculated background UTL 
(chloride, fluoride, sulfate, iron, and manganese).  For parameters that do not have a 

calculated background UTL, the analytical results should be compared to the lower of 
the residential or soil-leaching-to-groundwater soil screening levels (SSLs).  Table 1 
presents the proposed screening values for the analytical suite.  If any of the soil 

results exceed these screening levels, then additional delineation may be warranted.   

Should you have any questions or comments, please feel free to contact me at 

713.953.4816. 

Sincerely, 

ARCADIS U.S., Inc. 
 
 
 
Pamela R. Krueger 
Principal-in-Charge 
 

Enclosures: 

Figure 1 
Table 1 
Attachment 1:  Wastewater Analytical Report 
Attachment 2:  EP Background Soil Statistical Evaluation Memo 

 



Table 

 



Parameter
Background UTL

(mg/kg)
Residential SSL

(mg/kg)
DAF 20 SSL 

(mg/kg)

TPH GRO -- -- --
TPH DRO -- 1000 --
Benzene -- 1.78E+01 3.80E-02
Ethylbenzene -- 7.51E+01 2.62E-01
Toluene -- 5.23E+03 1.21E+01
Xylenes -- 8.71E+02 2.98E+00
Chloride 5264 -- --
Fluoride 17.9 -- --
Sulfate 9336 -- --
Iron 17344 -- --
Manganese 488 -- --
Phenol -- 1.85E+04 5.23E+01

DAF 20 = dilution attenuation factor of 20
DRO = diesel range organics
GRO = gasoline range organics
mg/kg = milligrams per kilogram
SSL = soil screening level
TPH = total petroleum hydrocarbons
UTL = upper tolerance limit

Table 1
Proposed Action Levels for Soil Delineation

Wastewater Line Leak, Artesia, NM
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Attachment 1 

 

Wastewater Analytical Report



March 25, 2015

Navajo Refining Company
Dan Crawford

Dear Dan Crawford:

RE: Quarterly WDW-1, 2, &3  Inj Well OrderNo.: 1502959

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

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 2 sample(s) on 2/24/2015 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 qualifers 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: Quarterly WDW-1, 2, &3  Inj Well
CLIENT: Navajo Refining Company

3/25/2015

Case Narrative
1502959

Date:

WO#:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

The following compounds were also scanned for by NIST library search and not detected.   The 
detection level for these compounds would be ~10ppb:
Allyl alcohol
t-amyl ethyl ether
Bis(2-chloroethyl)sulfide
Bromoacetone
Chloral hydrate
1-chlorobutane
1-chlorohexane
2-chloroethanol
Crotonaldehyde
Cis-1,4-Dichloro-2butene
1,3-Dichloro-2-propanol
1,2,3,4-Depoxybutane
Ethanol
Ethylene oxide
Malonitrile
Methanol
Methyl acrylate
2-Nitropropane
Paraldehyde
Pentafluorobenzene
2-Pentanone
2-picoline
1-propanol
2-propanol
Propargyl alcohol
Beta-propiolactone
n-propylamine

Page 1 of 25



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT

Fluoride * 2/24/2015 11:37:59 PM5.0 mg/L 5011 R24502

Chloride 2/24/2015 11:37:59 PM25 mg/L 50300 R24502

Nitrogen, Nitrite (As N) 2/24/2015 11:25:35 PM0.50 mg/L 5ND R24502

Bromide 2/24/2015 11:25:35 PM0.50 mg/L 51.1 R24502

Nitrogen, Nitrate (As N) 2/24/2015 11:25:35 PM0.50 mg/L 5ND R24502

Phosphorus, Orthophosphate (As P) 2/24/2015 11:25:35 PM2.5 mg/L 5ND R24502

Sulfate 2/24/2015 11:37:59 PM25 mg/L 502100 R24502

EPA METHOD 7470: MERCURY Analyst: MED

Mercury 2/26/2015 9:31:31 AM0.00020 mg/L 1ND 17887

MERCURY, TCLP Analyst: MED

Mercury 3/10/2015 8:26:24 AM0.020 mg/L 1ND 18037

EPA METHOD 6010B:  TCLP METALS Analyst: ELS

Arsenic 3/7/2015 2:01:03 PM5.0 mg/L 1ND 18024

Barium 3/7/2015 2:01:03 PM100 mg/L 1ND 18024

Cadmium 3/7/2015 2:01:03 PM1.0 mg/L 1ND 18024

Chromium 3/7/2015 2:01:03 PM5.0 mg/L 1ND 18024

Lead 3/7/2015 2:01:03 PM5.0 mg/L 1ND 18024

Selenium 3/7/2015 2:01:03 PM1.0 mg/L 1ND 18024

Silver 3/7/2015 2:01:03 PM5.0 mg/L 1ND 18024

EPA 6010B: TOTAL METALS Analyst: ELS

Aluminum 3/7/2015 1:56:58 PM0.020 mg/L 12.0 18024

Antimony 3/7/2015 1:56:58 PM0.050 mg/L 1ND 18024

Arsenic 3/7/2015 1:56:58 PM0.020 mg/L 10.029 18024

Barium 3/7/2015 1:56:58 PM0.020 mg/L 1ND 18024

Beryllium 3/7/2015 1:56:58 PM0.0030 mg/L 1ND 18024

Cadmium 3/7/2015 1:56:58 PM0.0020 mg/L 1ND 18024

Calcium 3/10/2015 12:46:11 PM1.0 mg/L 185 18050

Chromium 3/7/2015 1:56:58 PM0.0060 mg/L 1ND 18024

Cobalt 3/7/2015 1:56:58 PM0.0060 mg/L 1ND 18024

Copper 3/7/2015 1:56:58 PM0.0060 mg/L 10.0068 18024

Iron 3/7/2015 1:56:58 PM0.050 mg/L 13.7 18024

Lead 3/7/2015 1:56:58 PM0.0050 mg/L 1ND 18024

Magnesium 3/10/2015 12:46:11 PM1.0 mg/L 126 18050

Manganese 3/7/2015 1:56:58 PM0.0020 mg/L 10.25 18024

Nickel 3/7/2015 1:56:58 PM0.010 mg/L 10.035 18024

Potassium 3/10/2015 12:46:11 PM1.0 mg/L 135 18050

Selenium 3/7/2015 1:56:58 PM0.050 mg/L 1ND 18024

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA 6010B: TOTAL METALS Analyst: ELS

Silver 3/7/2015 1:56:58 PM0.0050 mg/L 1ND 18024

Sodium 3/10/2015 12:51:05 PM20 mg/L 201300 18050

Thallium 3/7/2015 1:56:58 PM0.050 mg/L 1ND 18024

Vanadium 3/7/2015 1:56:58 PM0.050 mg/L 1ND 18024

Zinc 3/7/2015 1:56:58 PM0.020 mg/L 10.064 18024

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 3/3/20155.0 µg/L 1ND R24992

Allyl chloride 3/3/20150.50 µg/L 1ND R24992

Chloroprene 3/3/20150.50 µg/L 1ND R24992

Cyclohexane 3/3/20150.50 µg/L 1ND R24992

Diethyl ether 3/3/20150.50 µg/L 1ND R24992

Diisopropyl ether 3/3/20150.50 µg/L 1ND R24992

Epichlorohydrin 3/3/20155.0 µg/L 1ND R24992

Ethyl acetate 3/3/20150.50 µg/L 1ND R24992

Ethyl methacrylate 3/3/20152.5 µg/L 1ND R24992

Ethyl tert-butyl ether 3/3/20150.50 µg/L 1ND R24992

Freon-113 3/3/20150.50 µg/L 1ND R24992

Isobutanol 3/3/201550 µg/L 1ND R24992

Isopropyl acetate 3/3/20150.50 µg/L 1ND R24992

Methacrylonitrile 3/3/20155.0 µg/L 1ND R24992

Methyl acetate 3/3/20150.50 µg/L 1ND R24992

Methyl ethyl ketone 3/3/20152.5 µg/L 1ND R24992

Methyl isobutyl ketone 3/3/20152.5 µg/L 1ND R24992

Methyl methacrylate 3/3/20152.5 µg/L 1ND R24992

Methylcyclohexane 3/3/20151.0 µg/L 1ND R24992

n-Amyl acetate 3/3/20150.50 µg/L 1ND R24992

n-Hexane 3/3/20151.0 µg/L 1ND R24992

Nitrobenzene 3/3/20155.0 µg/L 1ND R24992

Pentachloroethane 3/3/20155.0 µg/L 1ND R24992

p-isopropyltoluene 3/3/20150.50 µg/L 11.4 R24992

Propionitrile 3/3/20155.0 µg/L 1ND R24992

Tetrahydrofuran 3/3/20150.50 µg/L 1ND R24992

Benzene 3/3/20150.50 µg/L 1ND R24992

Toluene 3/3/20150.50 µg/L 1ND R24992

Ethylbenzene 3/3/20150.50 µg/L 1ND R24992

Methyl tert-butyl ether (MTBE) 3/3/201510 µg/L 1ND R24992

1,2,4-Trimethylbenzene 3/3/20150.50 µg/L 12.8 R24992

1,3,5-Trimethylbenzene 3/3/20150.50 µg/L 12.7 R24992

1,2-Dichloroethane (EDC) 3/3/20150.50 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,2-Dibromoethane (EDB) 3/3/20150.50 µg/L 1ND R24992

Naphthalene 3/3/20150.50 µg/L 1ND R24992

Acetone 3/3/20152.5 µg/L 157 R24992

Bromobenzene 3/3/20150.50 µg/L 1ND R24992

Bromodichloromethane 3/3/20150.50 µg/L 1ND R24992

Bromoform 3/3/20150.50 µg/L 1ND R24992

Bromomethane 3/3/20150.50 µg/L 1ND R24992

Carbon disulfide 3/3/20150.50 µg/L 10.53 R24992

Carbon Tetrachloride 3/3/20150.50 µg/L 1ND R24992

Chlorobenzene 3/3/20150.50 µg/L 1ND R24992

Chloroethane 3/3/20150.50 µg/L 1ND R24992

Chloroform 3/3/20150.50 µg/L 1ND R24992

Chloromethane 3/3/20150.50 µg/L 1ND R24992

2-Chlorotoluene 3/3/20150.50 µg/L 1ND R24992

4-Chlorotoluene 3/3/20150.50 µg/L 1ND R24992

cis-1,2-DCE 3/3/20150.50 µg/L 1ND R24992

cis-1,3-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

1,2-Dibromo-3-chloropropane 3/3/20150.50 µg/L 1ND R24992

Dibromochloromethane 3/3/20150.50 µg/L 1ND R24992

Dibromomethane 3/3/20150.50 µg/L 1ND R24992

1,2-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,3-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,4-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

Dichlorodifluoromethane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloroethane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloroethene 3/3/20150.50 µg/L 1ND R24992

1,2-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

1,3-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

2,2-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

Hexachlorobutadiene 3/3/20150.50 µg/L 1ND R24992

2-Hexanone 3/3/20150.50 µg/L 1ND R24992

Isopropylbenzene 3/3/20150.50 µg/L 1ND R24992

Methylene Chloride 3/3/20152.5 µg/L 1ND R24992

n-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

n-Propylbenzene 3/3/20150.50 µg/L 1ND R24992

sec-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

Styrene 3/3/20150.50 µg/L 1ND R24992

tert-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,1,1,2-Tetrachloroethane 3/3/20150.50 µg/L 1ND R24992

1,1,2,2-Tetrachloroethane 3/3/20150.50 µg/L 1ND R24992

Tetrachloroethene (PCE) 3/3/20150.50 µg/L 1ND R24992

trans-1,2-DCE 3/3/20150.50 µg/L 1ND R24992

trans-1,3-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

1,2,3-Trichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,2,4-Trichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,1,1-Trichloroethane 3/3/20150.50 µg/L 1ND R24992

1,1,2-Trichloroethane 3/3/20150.50 µg/L 1ND R24992

Trichloroethene (TCE) 3/3/20150.50 µg/L 1ND R24992

Trichlorofluoromethane 3/3/20150.50 µg/L 1ND R24992

1,2,3-Trichloropropane 3/3/20150.50 µg/L 1ND R24992

Vinyl chloride 3/3/20150.50 µg/L 1ND R24992

mp-Xylenes 3/3/20151.0 µg/L 12.4 R24992

o-Xylene 3/3/20150.50 µg/L 11.7 R24992

tert-Amyl methyl ether 3/3/20150.50 µg/L 1ND R24992

tert-Butyl alcohol 3/3/201510 µg/L 121 R24992

Acrolein 3/3/20150.50 µg/L 1ND R24992

Acrylonitrile 3/3/20150.50 µg/L 1ND R24992

Bromochloromethane 3/3/20150.50 µg/L 1ND R24992

2-Chloroethyl vinyl ether 3/3/20150.50 µg/L 1ND R24992

Iodomethane 3/3/20150.50 µg/L 1ND R24992

trans-1,4-Dichloro-2-butene 3/3/20150.50 µg/L 1ND R24992

Vinyl acetate 3/3/20150.50 µg/L 1ND R24992

1,4-Dioxane 3/3/201520 µg/L 1ND R24992

    Surr: 1,2-Dichlorobenzene-d4 3/3/201570-130 %REC 1110 R24992

    Surr: 4-Bromofluorobenzene 3/3/201570-130 %REC 1100 R24992

    Surr: Toluene-d8 3/3/201570-130 %REC 199.6 R24992

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

1,1-Biphenyl 3/2/20155.0 µg/L 1ND R24992

Atrazine 3/2/20155.0 µg/L 1ND R24992

Benzaldehyde 3/2/20155.0 µg/L 1ND R24992

Caprolactam 3/2/20155.0 µg/L 1ND R24992

N-Nitroso-di-n-butylamine 3/2/20155.0 µg/L 1ND R24992

Acetophenone 3/2/201510 µg/L 1ND R24992

1-Methylnaphthalene 3/2/201510 µg/L 1ND R24992

2,3,4,6-Tetrachlorophenol 3/2/201510 µg/L 1ND R24992

2,4,5-Trichlorophenol 3/2/201510 µg/L 1ND R24992

2,4,6-Trichlorophenol 3/2/201510 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

2,4-Dichlorophenol 3/2/201510 µg/L 1ND R24992

2,4-Dimethylphenol 3/2/201510 µg/L 1710 R24992

2,4-Dinitrophenol 3/2/201510 µg/L 1ND R24992

2,4-Dinitrotoluene 3/2/201510 µg/L 1ND R24992

2,6-Dinitrotoluene 3/2/201510 µg/L 1ND R24992

2-Chloronaphthalene 3/2/201510 µg/L 1ND R24992

2-Chlorophenol 3/2/201510 µg/L 1ND R24992

2-Methylnaphthalene 3/2/201510 µg/L 1ND R24992

2-Methylphenol 3/2/201510 µg/L 1480 R24992

2-Nitroaniline 3/2/201510 µg/L 1ND R24992

2-Nitrophenol 3/2/201510 µg/L 1ND R24992

3,3´-Dichlorobenzidine 3/2/201510 µg/L 1ND R24992

3-Nitroaniline 3/2/201510 µg/L 1ND R24992

4,6-Dinitro-2-methylphenol 3/2/201510 µg/L 1ND R24992

4-Bromophenyl phenyl ether 3/2/201510 µg/L 1ND R24992

4-Chloro-3-methylphenol 3/2/20155.0 µg/L 1ND R24992

4-Chloroaniline 3/2/201510 µg/L 1ND R24992

4-Chlorophenyl phenyl ether 3/2/201510 µg/L 1ND R24992

4-Nitroaniline 3/2/201510 µg/L 1ND R24992

4-Nitrophenol 3/2/201510 µg/L 1ND R24992

Acenaphthene 3/2/201510 µg/L 1ND R24992

Acenaphthylene 3/2/201510 µg/L 1ND R24992

Anthracene 3/2/201510 µg/L 1ND R24992

Benzo(g,h,i)perylene 3/2/201510 µg/L 1ND R24992

Benz(a)anthracene 3/2/20150.10 µg/L 1ND R24992

Benzo(a)pyrene 3/2/20150.10 µg/L 1ND R24992

Benzo(b)fluoranthene 3/2/20150.10 µg/L 1ND R24992

Benzo(k)fluoranthene 3/2/20150.10 µg/L 1ND R24992

Bis(2-chloroethoxy)methane 3/2/201510 µg/L 1ND R24992

Bis(2-chloroethyl)ether 3/2/201510 µg/L 1ND R24992

Bis(2-chloroisopropyl)ether 3/2/201510 µg/L 1ND R24992

Bis(2-ethylhexyl)phthalate 3/2/20155.0 µg/L 1ND R24992

Butyl benzyl phthalate 3/2/201510 µg/L 1ND R24992

Carbazole 3/2/201510 µg/L 1ND R24992

Chrysene 3/2/20150.10 µg/L 1ND R24992

Dibenz(a,h)anthracene 3/2/20150.10 µg/L 1ND R24992

Dibenzofuran 3/2/201510 µg/L 1ND R24992

Diethyl phthalate 3/2/201510 µg/L 1ND R24992

Dimethyl phthalate 3/2/201510 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB

Di-n-butyl phthalate 3/2/201510 µg/L 1ND R24992

Di-n-octyl phthalate 3/2/201510 µg/L 1ND R24992

Fluoranthene 3/2/201510 µg/L 1ND R24992

Fluorene 3/2/201510 µg/L 1ND R24992

Hexachlorobenzene 3/2/20151.0 µg/L 1ND R24992

Hexachlorobutadiene 3/2/201510 µg/L 1ND R24992

Hexachlorocyclopentadiene 3/2/201510 µg/L 1ND R24992

Hexachloroethane 3/2/201510 µg/L 1ND R24992

Indeno(1,2,3-cd)pyrene 3/2/20155.0 µg/L 1ND R24992

Isophorone 3/2/201510 µg/L 1ND R24992

Naphthalene 3/2/201510 µg/L 1ND R24992

Nitrobenzene 3/2/201510 µg/L 1ND R24992

N-Nitrosodi-n-propylamine 3/2/201510 µg/L 1ND R24992

N-Nitrosodiphenylamine 3/2/20152.0 µg/L 1ND R24992

Pentachlorophenol 3/2/201510 µg/L 1ND R24992

Phenanthrene 3/2/201510 µg/L 1ND R24992

Phenol 3/2/20155.0 µg/L 18.1 R24992

Pyrene 3/2/201510 µg/L 1ND R24992

o-Toluidine 3/2/20155.0 µg/L 1ND R24992

Pyridine 3/2/20155.0 µg/L 1ND R24992

1,2,4,5-Tetrachlorobenzene 3/2/201510 µg/L 1ND R24992

    Surr: 2,4,6-Tribromophenol 3/2/201510-123 %REC 1121 R24992

    Surr: 2-Fluorobiphenyl 3/2/201519-130 %REC 180.8 R24992

    Surr: 2-Fluorophenol 3/2/201521-110 %REC 183.8 R24992

    Surr: Nitrobenzene-d5 3/2/201525-130 %REC 185.6 R24992

    Surr: Phenol-d5 3/2/201510-125 %REC 186.4 R24992

    Surr: Terphenyl-d14 3/2/201521-141 %REC 129.7 R24992

CORROSIVITY Analyst: SUB

pH 2/27/20150.100 pH Units 17.01 R24992

IGNITABILITY METHOD 1010 Analyst: SUB

Ignitability 3/6/20150 °F 1>200 R24992

CYANIDE, REACTIVE Analyst: SUB

Cyanide, Reactive 3/5/20151.00 mg/L 1ND R24992

SULFIDE, REACTIVE Analyst: SUB

Reactive Sulfide 3/3/20151.0 mg/L 1ND R24992

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Conductivity 3/3/2015 3:37:29 PM0.010 µmhos/cm 14600 R24621

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 2/23/2015 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1502959-001

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

SM4500-H+B: PH Analyst: JRR

pH H 3/3/2015 3:37:29 PM1.68 pH units 17.13 R24621

SM2320B: ALKALINITY Analyst: JRR

Bicarbonate (As CaCO3) 3/3/2015 3:37:29 PM20 mg/L CaCO3 1240 R24621

Carbonate (As CaCO3) 3/3/2015 3:37:29 PM2.0 mg/L CaCO3 1ND R24621

Total Alkalinity (as CaCO3) 3/3/2015 3:37:29 PM20 mg/L CaCO3 1240 R24621

SPECIFIC GRAVITY Analyst: JRR

Specific Gravity 3/5/2015 12:07:00 PM0 11.002 R24648

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS

Total Dissolved Solids * 2/27/2015 8:17:00 AM200 mg/L 13710 17895

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1502959-002

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Acetonitrile 3/3/20155.0 µg/L 1ND R24992

Allyl chloride 3/3/20150.50 µg/L 1ND R24992

Chloroprene 3/3/20150.50 µg/L 1ND R24992

Cyclohexane 3/3/20150.50 µg/L 1ND R24992

Diethyl ether 3/3/20150.50 µg/L 1ND R24992

Diisopropyl ether 3/3/20150.50 µg/L 1ND R24992

Epichlorohydrin 3/3/20155.0 µg/L 1ND R24992

Ethyl acetate 3/3/20150.50 µg/L 1ND R24992

Ethyl methacrylate 3/3/20152.5 µg/L 1ND R24992

Ethyl tert-butyl ether 3/3/20150.50 µg/L 1ND R24992

Freon-113 3/3/20150.50 µg/L 1ND R24992

Isobutanol 3/3/20150.50 µg/L 1ND R24992

Isopropyl acetate 3/3/20150.50 µg/L 1ND R24992

Methacrylonitrile 3/3/20152.5 µg/L 1ND R24992

Methyl acetate 3/3/20150.50 µg/L 1ND R24992

Methyl ethyl ketone 3/3/20152.5 µg/L 1ND R24992

Methyl isobutyl ketone 3/3/20152.5 µg/L 1ND R24992

Methyl methacrylate 3/3/20152.5 µg/L 1ND R24992

Methylcyclohexane 3/3/20151.0 µg/L 1ND R24992

n-Amyl acetate 3/3/20150.50 µg/L 1ND R24992

n-Hexane 3/3/20151.0 µg/L 1ND R24992

Nitrobenzene 3/3/20155.0 µg/L 1ND R24992

Pentachloroethane 3/3/20155.0 µg/L 1ND R24992

p-isopropyltoluene 3/3/20150.50 µg/L 1ND R24992

Propionitrile 3/3/20155.0 µg/L 1ND R24992

Tetrahydrofuran 3/3/20150.50 µg/L 1ND R24992

Benzene 3/3/20150.50 µg/L 1ND R24992

Toluene 3/3/20150.50 µg/L 1ND R24992

Ethylbenzene 3/3/20150.50 µg/L 1ND R24992

Methyl tert-butyl ether (MTBE) 3/3/201510 µg/L 1ND R24992

1,2,4-Trimethylbenzene 3/3/20150.50 µg/L 1ND R24992

1,3,5-Trimethylbenzene 3/3/20150.50 µg/L 1ND R24992

1,2-Dichloroethane (EDC) 3/3/20150.50 µg/L 1ND R24992

1,2-Dibromoethane (EDB) 3/3/20150.50 µg/L 1ND R24992

Naphthalene 3/3/20150.50 µg/L 1ND R24992

Acetone 3/3/20152.5 µg/L 15.0 R24992

Bromobenzene 3/3/20150.50 µg/L 1ND R24992

Bromodichloromethane 3/3/20150.50 µg/L 1ND R24992

Bromoform 3/3/20150.50 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1502959-002

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

Bromomethane 3/3/20150.50 µg/L 1ND R24992

Carbon disulfide 3/3/20150.50 µg/L 1ND R24992

Carbon Tetrachloride 3/3/20150.50 µg/L 1ND R24992

Chlorobenzene 3/3/20150.50 µg/L 1ND R24992

Chloroethane 3/3/20150.50 µg/L 1ND R24992

Chloroform 3/3/20150.50 µg/L 1ND R24992

Chloromethane 3/3/20150.50 µg/L 1ND R24992

2-Chlorotoluene 3/3/20150.50 µg/L 1ND R24992

4-Chlorotoluene 3/3/20150.50 µg/L 1ND R24992

cis-1,2-DCE 3/3/20150.50 µg/L 1ND R24992

cis-1,3-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

1,2-Dibromo-3-chloropropane 3/3/20150.50 µg/L 1ND R24992

Dibromochloromethane 3/3/20150.50 µg/L 1ND R24992

Dibromomethane 3/3/20150.50 µg/L 1ND R24992

1,2-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,3-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,4-Dichlorobenzene 3/3/20150.50 µg/L 1ND R24992

Dichlorodifluoromethane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloroethane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloroethene 3/3/20150.50 µg/L 1ND R24992

1,2-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

1,3-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

2,2-Dichloropropane 3/3/20150.50 µg/L 1ND R24992

1,1-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

Hexachlorobutadiene 3/3/20150.50 µg/L 1ND R24992

2-Hexanone 3/3/20150.50 µg/L 1ND R24992

Isopropylbenzene 3/3/20150.50 µg/L 1ND R24992

Methylene Chloride 3/3/20152.5 µg/L 1ND R24992

n-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

n-Propylbenzene 3/3/20150.50 µg/L 1ND R24992

sec-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

Styrene 3/3/20150.50 µg/L 1ND R24992

tert-Butylbenzene 3/3/20150.50 µg/L 1ND R24992

1,1,1,2-Tetrachloroethane 3/3/20150.50 µg/L 1ND R24992

1,1,2,2-Tetrachloroethane 3/3/20150.50 µg/L 1ND R24992

Tetrachloroethene (PCE) 3/3/20150.50 µg/L 1ND R24992

trans-1,2-DCE 3/3/20150.50 µg/L 1ND R24992

trans-1,3-Dichloropropene 3/3/20150.50 µg/L 1ND R24992

1,2,3-Trichlorobenzene 3/3/20150.50 µg/L 1ND R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1502959-002

Date Reported: 3/25/2015

Analytical Report
Lab Order 1502959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/24/2015 8:00:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB

1,2,4-Trichlorobenzene 3/3/20150.50 µg/L 1ND R24992

1,1,1-Trichloroethane 3/3/20150.50 µg/L 1ND R24992

1,1,2-Trichloroethane 3/3/20150.50 µg/L 1ND R24992

Trichloroethene (TCE) 3/3/20150.50 µg/L 1ND R24992

Trichlorofluoromethane 3/3/20150.50 µg/L 1ND R24992

1,2,3-Trichloropropane 3/3/20150.50 µg/L 1ND R24992

Vinyl chloride 3/3/20150.50 µg/L 1ND R24992

mp-Xylenes 3/3/20151.0 µg/L 1ND R24992

o-Xylene 3/3/20150.50 µg/L 1ND R24992

tert-Amyl methyl ether 3/3/20150.50 µg/L 1ND R24992

tert-Butyl alcohol 3/3/201510 µg/L 1ND R24992

Acrolein 3/3/20151.0 µg/L 1ND R24992

Acrylonitrile 3/3/20150.50 µg/L 1ND R24992

Bromochloromethane 3/3/20150.50 µg/L 1ND R24992

2-Chloroethyl vinyl ether 3/3/20150.50 µg/L 1ND R24992

Iodomethane 3/3/20150.50 µg/L 1ND R24992

trans-1,4-Dichloro-2-butene 3/3/20150.50 µg/L 1ND R24992

Vinyl acetate 3/3/20150.50 µg/L 1ND R24992

1,4-Dioxane 3/3/201520 µg/L 1ND R24992

    Surr: 1,2-Dichlorobenzene-d4 3/3/201570-130 %REC 1102 R24992

    Surr: 4-Bromofluorobenzene 3/3/201570-130 %REC 198.4 R24992

    Surr: Toluene-d8 3/3/201570-130 %REC 1100 R24992

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R24502

Analysis Date: 2/24/2015Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24502

SeqNo: 721446

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND

Chloride 0.50ND

Nitrogen, Nitrite (As N) 0.10ND

Bromide 0.10ND

Nitrogen, Nitrate (As N) 0.10ND

Phosphorus, Orthophosphate (As P 0.50ND

Sulfate 0.50ND

Sample ID LCS

Batch ID: R24502

Analysis Date: 2/24/2015Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24502

SeqNo: 721447

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 108 90 1100.10 00.54

Chloride 5.000 95.3 90 1100.50 04.8

Nitrogen, Nitrite (As N) 1.000 95.4 90 1100.10 00.95

Bromide 2.500 99.1 90 1100.10 02.5

Nitrogen, Nitrate (As N) 2.500 101 90 1100.10 02.5

Phosphorus, Orthophosphate (As P 5.000 100 90 1100.50 05.0

Sulfate 10.00 97.6 90 1100.50 09.8

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/3/2015Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736964

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND

Allyl chloride 0.50ND

Chloroprene 0.50ND

Ethyl methacrylate 0.50ND

Isobutanol 0.50ND

Methacrylonitrile 0.50ND

Methyl ethyl ketone 2.5ND

Methyl isobutyl ketone 2.5ND

Methyl methacrylate 0.50ND

Propionitrile 0.50ND

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

1,2-Dichloroethane (EDC) 0.50ND

1,2-Dibromoethane (EDB) 0.50ND

Acetone 2.5ND

Bromodichloromethane 0.50ND

Bromoform 0.50ND

Bromomethane 0.50ND

Carbon disulfide 0.50ND

Carbon Tetrachloride 0.50ND

Chlorobenzene 0.50ND

Chloroethane 0.50ND

Chloroform 0.50ND

Chloromethane 0.50ND

cis-1,2-DCE 0.50ND

cis-1,3-Dichloropropene 0.50ND

1,2-Dibromo-3-chloropropane 0.50ND

Dibromochloromethane 0.50ND

Dibromomethane 0.50ND

1,2-Dichlorobenzene 0.50ND

1,4-Dichlorobenzene 0.50ND

Dichlorodifluoromethane 0.50ND

1,1-Dichloroethane 0.50ND

1,1-Dichloroethene 0.50ND

1,2-Dichloropropane 0.50ND

1,3-Dichloropropane 0.50ND

2,2-Dichloropropane 0.50ND

1,1-Dichloropropene 0.50ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/3/2015Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736964

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

2-Hexanone 0.50ND

Methylene Chloride 2.5ND

Styrene 0.50ND

1,1,1,2-Tetrachloroethane 0.50ND

1,1,2,2-Tetrachloroethane 0.50ND

Tetrachloroethene (PCE) 0.50ND

trans-1,2-DCE 0.50ND

trans-1,3-Dichloropropene 0.50ND

1,1,1-Trichloroethane 0.50ND

1,1,2-Trichloroethane 0.50ND

Trichloroethene (TCE) 0.50ND

Trichlorofluoromethane 0.50ND

1,2,3-Trichloropropane 0.50ND

Vinyl chloride 0.50ND

mp-Xylenes 1.0ND

o-Xylene 0.50ND

Acrolein 0.50ND

Acrylonitrile 0.50ND

Bromochloromethane 0.50ND

Iodomethane 0.50ND

trans-1,4-Dichloro-2-butene 0.50ND

Vinyl acetate 0.50ND

Sample ID LCS-R24992

Batch ID: R24992

Analysis Date: 3/3/2015Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 24992

SeqNo: 736965

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 98.4 80 12009.8

Toluene 10.00 99.8 80 120010

Ethylbenzene 10.00 101 80 120010

Chlorobenzene 10.00 98.5 80 12009.8

1,1-Dichloroethene 10.00 91.7 80 12009.2

Tetrachloroethene (PCE) 10.00 98.4 80 12009.8

Trichloroethene (TCE) 10.00 96.1 80 12009.6

o-Xylene 10.00 104 80 120010

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/2/2015Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736968

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Acetophenone 10ND

1-Methylnaphthalene 10ND

2,3,4,6-Tetrachlorophenol 10ND

2,4,5-Trichlorophenol 10ND

2,4,6-Trichlorophenol 10ND

2,4-Dichlorophenol 10ND

2,4-Dimethylphenol 10ND

2,4-Dinitrophenol 10ND

2,4-Dinitrotoluene 10ND

2,6-Dinitrotoluene 10ND

2-Chloronaphthalene 10ND

2-Chlorophenol 10ND

2-Methylnaphthalene 10ND

2-Methylphenol 10ND

2-Nitroaniline 10ND

2-Nitrophenol 10ND

3,3´-Dichlorobenzidine 10ND

3-Nitroaniline 10ND

4,6-Dinitro-2-methylphenol 10ND

4-Bromophenyl phenyl ether 10ND

4-Chloro-3-methylphenol 5.0ND

4-Chloroaniline 10ND

4-Chlorophenyl phenyl ether 10ND

4-Nitroaniline 10ND

4-Nitrophenol 10ND

Acenaphthene 10ND

Acenaphthylene 10ND

Anthracene 10ND

Benzo(g,h,i)perylene 10ND

Benz(a)anthracene 0.10ND

Benzo(a)pyrene 0.10ND

Benzo(b)fluoranthene 0.10ND

Benzo(k)fluoranthene 0.10ND

Bis(2-chloroethoxy)methane 10ND

Bis(2-chloroethyl)ether 10ND

Bis(2-chloroisopropyl)ether 10ND

Bis(2-ethylhexyl)phthalate 5.0ND

Butyl benzyl phthalate 10ND

Carbazole 10ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/2/2015Prep Date:

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

Units: µg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736968

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Chrysene 0.10ND

Dibenz(a,h)anthracene 0.10ND

Dibenzofuran 10ND

Diethyl phthalate 10ND

Dimethyl phthalate 10ND

Di-n-butyl phthalate 10ND

Di-n-octyl phthalate 10ND

Fluoranthene 10ND

Fluorene 10ND

Hexachlorobenzene 1.0ND

Hexachlorobutadiene 10ND

Hexachlorocyclopentadiene 10ND

Hexachloroethane 10ND

Isophorone 10ND

Naphthalene 10ND

Nitrobenzene 10ND

N-Nitrosodi-n-propylamine 10ND

Pentachlorophenol 10ND

Phenanthrene 1.0ND

Phenol 5.0ND

Pyrene 10ND

1,2,4,5-Tetrachlorobenzene 10ND

Sample ID LCS-R24992

Batch ID: R24992

Analysis Date: 3/2/2015Prep Date:

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

Units: µg/L

PQL

Client ID: LCSW RunNo: 24992

SeqNo: 736969

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 112 49 13405.6

2-Chlorophenol 5.000 94.8 50 13104.7

4-Chloro-3-methylphenol 5.000 83.0 42 13904.2

4-Nitrophenol 5.000 56.8 19 13702.8

Acenaphthene 5.000 106 36 12205.3

Bis(2-ethylhexyl)phthalate 5.000 109 43 14205.4

N-Nitrosodi-n-propylamine 5.000 107 46 13505.3

Pentachlorophenol 5.000 79.4 22 13804.0

Phenol 5.000 81.2 45 13404.1

Pyrene 5.000 123 45 13806.2

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-17887

Batch ID: 17887

Analysis Date: 2/26/2015Prep Date: 2/25/2015

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24523

SeqNo: 722178

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-17887

Batch ID: 17887

Analysis Date: 2/26/2015Prep Date: 2/25/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24523

SeqNo: 722179

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 102 80 1200.00020 00.0051

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-18037

Batch ID: 18037

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24714

SeqNo: 728042

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-18037

Batch ID: 18037

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24714

SeqNo: 728043

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 105 80 1200.020 0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-18024

Batch ID: 18024

Analysis Date: 3/7/2015Prep Date: 3/6/2015

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24683

SeqNo: 727309

MBLKSampType: TestCode: EPA 6010B: Total Metals

Aluminum 0.020ND

Antimony 0.050ND

Arsenic 0.020ND

Barium 0.020ND

Beryllium 0.0030ND

Cadmium 0.0020ND

Chromium 0.0060ND

Cobalt 0.0060ND

Copper 0.0060ND

Iron 0.050ND

Lead 0.0050ND

Manganese 0.0020ND

Nickel 0.010ND

Selenium 0.050ND

Silver 0.0050ND

Thallium 0.050ND

Vanadium 0.050ND

Zinc 0.020ND

Sample ID LCS-18024

Batch ID: 18024

Analysis Date: 3/7/2015Prep Date: 3/6/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24683

SeqNo: 727310

LCSSampType: TestCode: EPA 6010B: Total Metals

Aluminum 0.5000 95.4 80 1200.020 00.48

Antimony 0.5000 104 80 1200.050 00.52

Arsenic 0.5000 93.5 80 1200.020 00.47

Barium 0.5000 97.1 80 1200.020 00.49

Beryllium 0.5000 99.1 80 1200.0030 00.50

Cadmium 0.5000 96.1 80 1200.0020 00.48

Chromium 0.5000 97.8 80 1200.0060 00.49

Cobalt 0.5000 97.4 80 1200.0060 00.49

Copper 0.5000 105 80 1200.0060 00.52

Iron 0.5000 102 80 1200.050 00.51

Lead 0.5000 97.0 80 1200.0050 00.48

Manganese 0.5000 98.6 80 1200.0020 00.49

Nickel 0.5000 98.6 80 1200.010 00.49

Selenium 0.5000 98.0 80 1200.050 00.49

Silver 0.1000 102 80 1200.0050 00.10

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-18024

Batch ID: 18024

Analysis Date: 3/7/2015Prep Date: 3/6/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24683

SeqNo: 727310

LCSSampType: TestCode: EPA 6010B: Total Metals

Thallium 0.5000 97.0 80 1200.050 00.48

Vanadium 0.5000 98.2 80 1200.050 00.49

Zinc 0.5000 95.1 80 1200.020 00.48

Sample ID 1502959-001BMS

Batch ID: 18050

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 24731

SeqNo: 728505

MSSampType: TestCode: EPA 6010B: Total Metals

Magnesium 50.00 101 75 1251.0 25.8476

Potassium 50.00 98.8 75 1251.0 34.6684

Sample ID 1502959-001BMSD

Batch ID: 18050

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 24731

SeqNo: 728506

MSDSampType: TestCode: EPA 6010B: Total Metals

Magnesium 50.00 98.6 75 125 201.0 25.84 1.5275

Potassium 50.00 102 75 125 201.0 34.66 1.8986

Sample ID MB-18050

Batch ID: 18050

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24731

SeqNo: 728508

MBLKSampType: TestCode: EPA 6010B: Total Metals

Calcium 1.0ND

Magnesium 1.0ND

Potassium 1.0ND

Sodium 1.0ND

Sample ID LCS-18050

Batch ID: 18050

Analysis Date: 3/10/2015Prep Date: 3/9/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24731

SeqNo: 728509

LCSSampType: TestCode: EPA 6010B: Total Metals

Calcium 50.00 113 80 1201.0 057

Magnesium 50.00 113 80 1201.0 056

Potassium 50.00 105 80 1201.0 053

Sodium 50.00 116 80 1201.0 058

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/5/2015Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736973

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R24992

Batch ID: R24992

Analysis Date: 3/5/2015Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24992

SeqNo: 736974

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 96.0 80 12000.480

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R24992

Batch ID: R24992

Analysis Date: 3/3/2015Prep Date:

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24992

SeqNo: 736976

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R24992

Batch ID: R24992

Analysis Date: 3/3/2015Prep Date:

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24992

SeqNo: 736977

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 100 70 13000.20

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R24621

Analysis Date: 3/3/2015Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 24621

SeqNo: 725674

MBLKSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20ND

Sample ID lcs-1

Batch ID: R24621

Analysis Date: 3/3/2015Prep Date:

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

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 24621

SeqNo: 725675

LCSSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 99.2 90 11020 079

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1502959-001ADUP

Batch ID: R24648

Analysis Date: 3/5/2015Prep Date:

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

Units:

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 24648

SeqNo: 726439

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.2200.9999

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

25-Mar-15

QC SUMMARY REPORT 1502959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-17895

Batch ID: 17895

Analysis Date: 2/27/2015Prep Date: 2/25/2015

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

Units: mg/L

PQL

Client ID: PBW RunNo: 24545

SeqNo: 722782

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-17895

Batch ID: 17895

Analysis Date: 2/27/2015Prep Date: 2/25/2015

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

Units: mg/L

PQL

Client ID: LCSW RunNo: 24545

SeqNo: 722783

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
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
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits
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MEMO 

To: 

Karel Schnebele 

Copies: 

Pam Krueger 

From:                        

Mark Lupo  
 

 

Date: ARCADIS Project No.: 

August 14, 2013 TX000864.0004 

Subject:  

Statistical Determination of Background Concentrations in Soil, Navajo Refinery, 
Artesia, New Mexico. 
 
 

Soil borings were advanced in four designated background soil areas surrounding the Evaporation Ponds 
near the Navajo Refinery in Artesia, New Mexico in order to determine the background concentrations of 
key constituents in soil.  The data were statistically analyzed in order to calculate values representative of 

naturally occurring background concentrations.  In this memo, the method and results of these 
calculations are presented. 

Location of the Soil Borings 

Four areas were designated as “background soil areas” in which soil borings were advanced for collecting 

background samples.  The areas were selected to be representative of native soils similar to those 
encountered both in the Refinery and in the Evaporation Ponds.  However, the four areas were also 
selected in locations that would not be expected to have impacts from refinery operations or other 

potential hydrocarbon impacts.  Three borings were advanced in each of the areas, designated BG-01 to 
BG-12.  Two samples were collected for analysis from each boring.  The first sample was collected one 
foot below ground surface (bgs) in a soil identified in the boring logs as sandy silt.  The second sample 

was collected within the first foot after encountering a soil identified as silty clay in the boring logs.  Table 1 
lists the borings, the depths of the samples, and the background areas from which they were obtained. 

ARCADIS U.S., Inc. 

100 East Campus View Blvd. 

Suite 200 

Columbus 

Ohio 43235 

Tel 614 985 9100 

Fax 614 985 9170 
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List of Chemical Constituents 

Statistical analysis was conducted for the following thirteen metallic constituents: arsenic, barium, 
cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, vanadium, and zinc.  
Three ions were also selected for statistical analysis due to interest to the project team: chloride, fluoride, 

and sulfate.  Of the metals for which data were available, only silver lacked a sufficient number of 
detections to allow parametric testing.  Silver was detected only once out of 24 samples, in BG-05 at a 
depth of one foot bgs.  Eleven of the metals were detected in 24 of 24 samples, as were the ions.  

Selenium had one non-detection, and mercury had three.  The analytical data used in the statistical 
analysis are presented in Table 1. 

Statistical Test Method 

Representative background concentrations of the COCs were determined by constructing a statistical 

interval that would capture 95 percent (%) of the background values with 95% confidence.  In statistics, 
this interval is called a Tolerance Interval, and its upper limit is called the Upper Tolerance Limit (UTL).  
Because of the application and the COCs, the interval was single-tailed.  In this memorandum, all UTLs 

are “95/95 UTLs”, that is, they are the upper limit of an interval designed to capture 95% of the 
background values with 95% confidence.   

A UTL can be computed for a given COC from the mean of the background values (x) and the standard 
deviation (S) using the following parametric formula: 

UTL = x + S  

The value of the parameter  is chosen based upon the level of confidence, the coverage, and the number 

of points in the data set.  The appropriate values of  can be found in a table provided by the United 
States Environmental Protection Agency (USEPA) in its 2009 Unified Guidance document for groundwater 
statistics. (Table 17-3, USEPA, 2009).  These values are also available in the statistics literature.  In 

computing the UTLs in this memorandum, we used the table provided by the USEPA (USEPA, 2009). 

There are requirements for the use of the above equation.  The data must be independent, normally 

distributed, and free of severe outliers.  The distribution of the data points can be tested using a normality 
test.  The Shapiro-Wilk test was run at a 5% level of significance.  The Shapiro-Wilk Test is a robust test 
and is recommended in Unified Guidance (USEPA, 2009).  If the data set failed the normality test, a 

transformation was made and the normality test was repeated.  The transformations were made in the 
following order: square root, cube root, and logarithmic (Box and Cox, 1964).  In the event that the data 
could not be normalized, the parametric equation above could not be used and a non-parametric method 

for determining the UTL was used.  Non-parametric methods are not discussed further in this memo, 
because their use was not necessary, as discussed below.  In addition to testing for normality, the Dixon 
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test was applied to identify any statistical outliers that might be present.  The Dixon test was run at a 5% 
level of significance.  Only one outlier was identified (for cadmium) and its handling is discussed below 

where the cadmium results are presented.   

Environmental data often include non-detected results.  Statisticians refer to this condition as censorship.  

If the detection rate is 85% or better, non-detections were replaced by one half of the detection limit.  If the 
detection rate had been less than 85% for any data set, procedures specified in Unified Guidance 
(USEPA, 2009) would have been applied.  These measures were not needed, because none of the data 

sets for which UTLs were computed had detection rates less than 85%.   

Because the data were collected from two distinct soil types, it was of interest to see if the background 

data points were of the same statistical population.  Toward that end, the data collected from sandy silt 
and silty clay were compared using a parametric Student’s t-test at 95% confidence.  If the test identified a 
statistical difference between the two groups, separate UTLs were computed for each of the two soil 

types. 

Laboratories indicate the concentration as “estimated” and place a “J-flag” if a COC is detected at a 

concentration higher than the Method Detection Limit (MDL), but lower than the Practical Quantitation 
Limit (PQL), sometimes called a “reporting limit”.  All values that were J-flagged were used in the 
computation of UTLs as if they were quantitative.   

Results 

The results of the UTL calculations are summarized in Table 2.  Each of the sixteen COCs for which a 
UTL was computed is discussed in a separate section below.  In these sections, distribution 
determinations and outlier tests are discussed.  Statistical independence was assumed, since it appears 

that an effort was made to identify the background soil areas.  It is also clear that no two data points came 
from the same location, but that the twelve borings were distinct. 

Arsenic 

Arsenic was detected in all of the 24 background samples.  The data set was tested and found be to 

normally distributed and free of statistical outliers.  The data had an average value of 2.18 mg/kg.  The 
average concentrations of arsenic in the two soil types were 2.11 mg/kg and 2.24 mg/kg for the sandy silt 
and the silty clay, respectively.  The 24 data points were found to be a single population based upon a 

parametric t-test.  The UTL was computed to be 3.92 mg/kg.  This means that 95% of soil samples can be 
expected to have a naturally occurring arsenic concentration of 3.92 mg/kg or less with 95% confidence.  
Thus 3.92 mg/kg can be adopted as the background concentration for arsenic in soil at this site.  
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Barium 

Barium was detected in all of the 24 background samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 144 mg/kg.  The 
average concentrations of barium in the two soil types were 158 mg/kg and 130 mg/kg for the sandy silt 

and the silty clay, respectively.  The t-test indicated that barium was statistically elevated in the sandy silt. 
 The parametric analysis of variance (ANOVA) did not indicate a difference in the populations, but its non-
parametric counterpart, the Kruskal-Wallis test did.  Therefore the barium data for sandy silt and silty clay 

were treated as separate statistical populations.  Both data sets were normally distributed.  No statistical 
outliers were identified in either group.  The sandy silt data had a UTL of 252 mg/kg.  The silty clay had a 
UTL of 227 mg/kg.  Thus, a soil sample collected from sandy silt can be expected to have a naturally 

occurring barium concentration of 252 mg/kg or less.  In like manner, a sample is collected from silty clay 
can be expected to have a naturally occurring barium concentration of 227 mg/kg or less. 

Cadmium 

All but one of the cadmium analyses resulted in a concentration that was below the reporting limit.  

Cadmium was detected in all 24 samples at concentrations above the method detection limit.  Although 
the data is thus 96% composed of J-flagged data, the data have a discernable distribution.  The full data 
set failed the Shapiro-Wilk test of normality.  Successive transformations were undertaken using the 

method of Box and Cox (1964).  The data were found to be lognormally distributed.  One statistical outlier 
was identified, which was the result from BG-12 at one foot bgs.  Usually, that data point would be set 
aside.  It would be compelling to do so, because the other 23 data points would be normally distributed 

(with no other outliers).  However, removing the outlier from the calculation would also remove the only 
point that was not J-flagged. 

The decision to include outlier was based upon the following reasoning.  First, there is no evidence to 
suggest that the measurement of the cadmium concentration at BG-12 was the result of an error on the 
part of field personnel or the laboratory.  On the contrary, this concentration of 0.465 mg/kg is believable 

when compared to the other two samples collected in sandy silt in Background Soil Area 4.  BG-11 had 
the second highest concentration of 0.242 mg/kg.  BG-10 had 0.184 mg/kg, which was also greater than 
the arithmetic mean for the sandy silt.  It is therefore more likely that the high concentration is an accurate 

measurement rather than a sampling or analytical error.  The present view of the environmental statistics 
community is to retain data points rather than dismiss them unless there is evidence of some sort or error 
or distortion in the data point.  The evidence points in the opposite direction.  Second, the data set is 

lognormally distributed with the data point from BG-12 included.  That a known distribution is exhibited 
supports the view that the data point belongs to the population.  Third, the twelve data points of each of 
the sandy silt and silty clay subsets pass the Shapiro-Wilk test when lognormally transformed.  Finally, as 

stated already, the data point in question is the only member of the data set that is not flagged as 
estimated.  For all of these reasons, the outlier was retained. 
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Whenever a data set is not normally distributed, the arithmetic mean may not be the best estimate of 
central tendency.  It is more accurate to compute the mean in transformed space and back-transform the 

result.  In lognormally distributed data sets, such a measure is known as the geometric mean.  For the 
complete cadmium data set, the geometric mean was 0.139 mg/kg.  The geometric mean of the sandy silt 
was 0.153 mg/kg; the geometric mean of the silty clay was 0.126 mg/kg.  The parametric t-test was 

performed on the log-transformed data and indicated that the data from the two soil types were a single 
population.  The UTL was computed and back-transformed to be 0.339 mg/kg.  This means that a soil 
sample could be expected to have a naturally occurring cadmium concentration of 0.339 mg/kg or less. 

Chromium 

Chromium was detected in all 24 of the background soil samples.  The data set was tested and found be 
to normally distributed and free of statistical outliers.  The data had an average value of 10.0 mg/kg.  The 
average concentrations of chromium in the two soil types were nearly the same: 10.03 mg/kg and 9.97 

mg/kg for the sandy silt and the silty clay respectively.  The 24 data points were found to be a single 
population based upon a parametric t-test.  The UTL was computed to be 18.8 mg/kg.  This means that a 
soil sample could be expected to have a naturally occurring chromium concentration of 18.8 mg/kg or less. 

Copper 

Copper was detected in all 24 of the background soil samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 6.62 mg/kg.  The 
average concentrations of copper in the two soil types were nearly the same: 6.64 mg/kg and 6.61 mg/kg 

for the sandy silt and the silty clay respectively.  The 24 data points were found to be a single population 
based upon a parametric t-test.  The UTL was computed to be 12.4 mg/kg.  This means that a soil sample 
could be expected to have a naturally occurring copper concentration of 12.4 mg/kg or less. 

Iron 

Iron was detected in all 24 of the background soil samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 9,242 mg/kg.  The 
average concentrations of iron in the two soil types were nearly the same: 9,335 mg/kg and 9,149 mg/kg 

for the sandy silt and the silty clay respectively.  The 24 data points were found to be a single population 
based upon a parametric t-test.  The UTL was computed to be 17,344 mg/kg.  This means that a soil 
sample could be expected to have a naturally occurring iron concentration of 17,344 mg/kg or less. 

Lead 

Lead was detected in all 24 of the background soil samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 6.66 mg/kg.  The 
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average concentrations of lead in the two soil types were 6.94 mg/kg and 6.38 mg/kg for the sandy silt and 
the silty clay respectively.  The 24 data points were found to be a single population based upon a 

parametric t-test.  The UTL was computed to be 12.1 mg/kg.  This means that a soil sample could be 
expected to have a naturally occurring lead concentration of 12.1 mg/kg or less. 

Manganese 

Manganese was detected in all 24 of the background soil samples.  The data set was tested and found be 

to normally distributed and free of statistical outliers.  The data had an average value of 305 mg/kg.  The 
average concentrations of manganese in the two soil types were 309 mg/kg and 301 mg/kg for the sandy 
silt and the silty clay respectively.  The 24 data points were found to be a single population based upon a 

parametric t-test.  The UTL was computed to be 488 mg/kg.  This means that a soil sample could be 
expected to have a naturally occurring manganese concentration of 488 mg/kg or less. 

Mercury 

The mercury data set contained 21 detections and 3 non-detections.  The detection rate of 87.5% is 

greater than the 85% threshold, below which it would no longer be acceptable to replace the non-
detections with one half of the method detection limit.  With these substitutions, the data were found to be 
lognormally distributed.  The geometric mean, the relevant measure of the mean of a lognormally 

distributed data set, was 0.00210 mg/kg.  The geometric mean of the mercury concentration in sandy silt 
was 0.00195 mg/kg; the geometric mean in the silty clay was 0.00225 mg/kg.  The parametric t-test was 
performed on the log-transformed data and indicated that the data from the two soil types were a single 

population.  The UTL was computed and back-transformed to be 0.0302 mg/kg.  This means that a soil 
sample could be expected to have a naturally occurring mercury concentration of 0.0302 mg/kg or less. 

Nickel 

Nickel was detected in all 24 of the background soil samples.  The data set was tested and found be to 

normally distributed and free of statistical outliers.  The data had an average value of 9.15 mg/kg.  The 
average concentrations of nickel in the two soil types were nearly the same: 9.25 mg/kg and 9.05 mg/kg 
for the sandy silt and the silty clay respectively.  The 24 data points were found to be a single population 

based upon a parametric t-test.  The UTL was computed to be 16.2 mg/kg.  This means that a soil sample 
could be expected to have a naturally occurring nickel concentration of 16.2 mg/kg or less. 

Selenium 

The selenium data set contained 23 detections out of 24 data points.  The detection rate of 96% is great 

enough to justify replacing the non-detection with one half of the method detection limit.  With this 
substitution, the data were statistically analyzed.  The data set was found to be normally distributed and 
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free of outliers.  The selenium data had an average value of 0.378 mg/kg.  The average concentrations of 
selenium in the two soil types were 0.391 mg/kg and 0.365 mg/kg for the sandy silt and the silty clay 

respectively.  The 24 data points were found to be a single population based upon a parametric t-test.  
The UTL was computed to be 0.682 mg/kg.  This means that a soil sample could be expected to have a 
naturally occurring selenium concentration of 0.682 mg/kg or less. 

Vanadium 

Vanadium was detected in all 24 of the background soil samples.  The data set was tested and found be 
to normally distributed and free of statistical outliers.  The data had an average value of 15.6 mg/kg.  The 
average concentrations of vanadium in the two soil types were 14.6 mg/kg and 16.6 mg/kg for the sandy 

silt and the silty clay respectively.  The 24 data points were found to be a single population based upon a 
parametric t-test.  The UTL was computed to be 28.3 mg/kg.  This means that a soil sample could be 
expected to have a naturally occurring vanadium concentration of 28.3 mg/kg or less. 

Zinc 

Zinc was detected in all 24 of the background soil samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 25.1 mg/kg.  The 
average concentrations of zinc in the two soil types were 26.1 mg/kg and 24.1 mg/kg for the sandy silt and 

the silty clay respectively.  The 24 data points were found to be a single population based upon a 
parametric t-test.  The UTL was computed to be 46.6 mg/kg.  This means that a soil sample could be 
expected to have a naturally occurring zinc concentration of 46.6 mg/kg or less. 

Chloride 

Chloride was detected in all 24 of the background soil samples.  The data set was tested and found be to 
normally distributed and free of statistical outliers.  The data had an average value of 1,952 mg/kg.  The 
average concentrations of chloride in the two soil types were 1,704 mg/kg and 2,200 mg/kg for the sandy 

silt and the silty clay respectively.  The 24 data points were found to be a single population based upon a 
parametric t-test.  The UTL was computed to be 5,264 mg/kg.  This means that a soil sample could be 
expected to have a naturally occurring chloride concentration of 5,264 mg/kg or less. 

Fluoride 

Fluoride was detected in all of the 24 background soil samples.  The data were found to be cube-root 
normally distributed.  The relevant measure of the mean of a cube-root normal data set is to compute the 
mean of the cube roots of the data points and cube the result.  This value was 3.56 mg/kg. The cube-root 

corrected mean of the fluoride concentration in sandy silt was 2.80 mg/kg; for the silty clay it was 4.45 
mg/kg.  The parametric t-test was performed on the cube-root transformed data and indicated that the 



 

g:\public\navajo\2013\navajo refinery07.doc 
Page: 

8/9 

fluoride data from the two soil types were a single population.  The UTL was computed and back-
transformed to be 17.9 mg/kg.  This means that a soil sample could be expected to have a naturally 

occurring fluoride concentration of 17.9 mg/kg or less. 

Sulfate 

Sulfate data was detected in all of the 24 background soil samples.  The data were found to be cube-root 
normally distributed.  The cube-root corrected mean was 1,464 mg/kg. The cube-root corrected mean of 

the sulfate concentration in sandy silt was 553 mg/kg; for the silty clay it was 3,113 mg/kg.  The parametric 
t-test was performed on the cube-root transformed data and indicated that sulfate was statistically 
elevated in the silty clay compared to the sandy silt.  The parametric analysis of variance (ANOVA) and its 

non-parametric counterpart, the Kruskal-Wallis test concurred.  Therefore the sulfate data for sandy silt 
and silty clay were treated as separate statistical populations.  Both data sets were cube-root normally 
distributed.  No statistical outliers were identified in either group.  The sandy silt data had a UTL of 9,336 

mg/kg.  The silty clay had a UTL of 21,620 mg/kg.  Thus, a soil sample collected from sandy silt could be 
expected to have a naturally occurring sulfate concentration of 9,336 mg/kg or less.  In like manner, a 
sample collected from silty clay could be expected to have a naturally occurring sulfate concentration of 

21,260 mg/kg or less. 

Discussion 

It has been stated above that the tolerance intervals from which the UTLs were computed were designed 
with 95% coverage.  By definition, 5% of all background samples will have concentrations that exceed the 

UTLs.  From a practical standpoint, this means that if a soil sample has a concentration that is less than or 
equal to the UTL, it can be considered to be background, but the converse is not true.  If a sample 
exceeds the UTL it might indicate contamination, but this is not necessarily the case.  In order to 

categorize such a sample as “above background”, another line of evidence is necessary.  It may be 
convenient to simply judge samples as “background” and “above background” on the basis of these UTLs, 
but in practice, one would be wrong 5% of the time.  Stated another way, a suite of samples that were truly 

from the background and were compared to the UTLs presented in Table 2 would exceed the UTLs and 
be falsely identified as “above background” 5% of the time.   In summary, a thorough interpretation of the 
field data must be made in view of the definition of the coverage of the UTL.  To simply classify all 

concentrations that exceed the UTL as contaminated is a conservative assumption.   

Conclusion 

The background soil data were statistically analyzed for sixteen constituents, including thirteen metals and 
three ions.  After testing to be sure the concentrations of the constituent collected from two soil types were 

a single population, UTLs were computed for the combined data set or for the subsets for the soil types, 
as appropriate.  Procedures were followed to correctly identify the distribution of the data and to account 
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for outliers.  The UTLs are presented in the text of this memo and in a summary table (Table 2).  The 
UTLs were computed for 95% coverage and with 95% confidence.  For a given constituent, 95% of 

background soil samples can be expected to have a concentration at or less than the UTL presented in 
this memo with 95% confidence.  If a soil sample collected in the Refinery area or near the Evaporation 
Ponds had a concentration less than or equal to its UTL, that concentration of that constituent could be 

considered to be naturally occurring. 
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Table 1.  Data from Background Soil Borings
Navajo Refining Company, Artesia Refinery, New Mexico

Depth Arsenic Barium Cadmium Chromium Copper Iron Lead Manganese Mercury
Boring Area feet mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
BG-01 1 1 1.07 97.2 0.0964 J 3.70 2.25 3,740 3.00 191 0.00048 U
BG-01 1 5 2.12 144 0.0955 J 8.65 6.98 8,940 6.57 348 0.00157 J
BG-02 1 1 1.12 129 0.129 J 5.56 3.21 5,210 3.99 204 0.00121 J
BG-02 1 5 2.75 176 0.139 J 13.8 9.59 12,700 8.77 371 0.00448
BG-03 1 1 2.28 186 0.131 J 10.9 6.44 10,400 6.62 344 0.00155 J
BG-03 1 6 2.88 162 0.198 J 16.9 10.1 15,300 9.54 431 0.00274 J
BG-04 2 1 2.62 153 0.187 J 14.8 9.48 13,700 9.13 405 0.00580
BG-04 2 3 1.61 85.6 0.123 J 8.02 4.86 6,370 4.00 178 0.00184 J
BG-05 2 1 1.99 150 0.163 J 8.82 7.34 7,600 7.66 268 0.0300
BG-05 2 4 3.56 58.6 0.145 J 9.58 7.11 8,070 5.43 241 0.00199 J
BG-06 2 1 2.54 178 0.144 J 10.6 7.49 9,670 7.80 348 0.00574
BG-06 2 4 2.36 88.6 0.140 J 8.96 5.81 7,130 5.51 266 0.00181 J
BG-07 3 1 0.93 103 0.0719 J 3.80 2.27 3,810 2.93 181 0.00048 U
BG-07 3 5 1.42 139 0.0884 J 6.67 4.42 6,550 4.57 244 0.00157 J
BG-08 3 1 1.92 167 0.132 J 8.99 6.31 8,000 5.83 299 0.00050 U
BG-08 3 4 1.88 145 0.104 J 8.47 5.71 8,230 5.98 261 0.00141 J
BG-09 3 1 1.94 214 0.120 J 9.45 5.51 9,090 6.11 328 0.00076 J
BG-09 3 4 1.24 129 0.0906 J 6.47 3.39 5,910 4.05 232 0.00192 J
BG-10 4 1 2.34 176 0.184 J 12.2 8.33 11,500 8.30 307 0.00314 J
BG-10 4 4 2.62 158 0.140 J 12.5 8.45 12,200 8.56 358 0.00545
BG-11 4 1 2.58 166 0.242 J 11.4 8.89 11,000 9.50 384 0.00662
BG-11 4 5 2.59 127 0.184 J 10.4 7.47 9,580 8.09 386 0.00537
BG-12 4 1 4.04 179 0.465 20.1 12.1 18,300 12.4 445 0.00707
BG-12 4 5 1.80 152 0.114 J 9.25 5.44 8,810 5.53 301 0.00108 J

Notes:

Area:  The designated background soil area in which the boring was advanced.

mg/kg:  Milligrams per kilogram.

J:  Estimated value; the constituent was detected at a concentration between the method detection limit and the  reporting limit.

U: Non-detection; the constituent was not detected above the method detection limit, the value shown on this table.  One half the method detection limit

     was the value used in the statistical calculations.
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Table 1.  Data from Background Soil Borings
Navajo Refining Company, Artesia Refinery, New Mexico

Depth Nickel Selenium Silver Vanadium Zinc Chloride Fluoride Sulfate
Boring Area feet mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
BG-01 1 1 3.60 0.351 J 0.483 U 6.57 10.0 47.6 0.816 J 164
BG-01 1 5 9.51 0.394 J 0.457 U 13.6 22.0 1120 4.33 972
BG-02 1 1 5.02 0.170 U 0.468 U 8.72 15.0 14.7 0.388 J 87.8
BG-02 1 5 12.7 0.485 0.440 U 20.4 33.3 3550 3.43 2560
BG-03 1 1 10.5 0.354 J 0.456 U 17.0 26.7 5760 4.10 4390
BG-03 1 6 13.5 0.433 J 0.467 U 23.9 38.9 1720 1.40 1910
BG-04 2 1 12.8 0.576 0.433 U 19.8 36.9 2480 1.75 4890
BG-04 2 3 5.83 0.192 J 0.425 U 14.2 16.1 860 11.0 7830
BG-05 2 1 8.22 0.399 J 0.262 J 12.1 31.9 45.1 2.56 18.2
BG-05 2 4 7.95 0.394 J 0.488 U 27.6 23.8 1950 20.7 13500
BG-06 2 1 10.8 0.451 0.419 U 15.1 28.1 993 2.21 1080
BG-06 2 4 7.64 0.316 J 0.456 U 16.7 20.8 865 12.1 10600
BG-07 3 1 3.64 0.168 J 0.431 U 6.68 9.94 607 3.34 56.5
BG-07 3 5 6.82 0.270 J 0.472 U 10.9 17.1 3260 3.04 2960
BG-08 3 1 8.46 0.467 J 0.468 U 13.2 21.7 4150 11.1 1130
BG-08 3 4 8.51 0.381 J 0.438 U 13.2 21.3 3810 3.78 4260
BG-09 3 1 9.91 0.287 J 0.443 U 14.9 24.0 1180 6.6 834
BG-09 3 4 5.85 0.222 J 0.453 U 10.2 15.0 2080 3.38 960
BG-10 4 1 11.3 0.394 J 0.425 U 17.9 29.5 2530 2.14 198
BG-10 4 4 11.5 0.468 J 0.484 U 19.0 30.3 2280 3.16 1520
BG-11 4 1 11.6 0.509 0.462 U 16.3 30.8 955 5.03 364
BG-11 4 5 10.3 0.495 0.425 U 14.3 28.3 2960 1.01 1080
BG-12 4 1 15.2 0.654 0.438 U 26.9 49.0 1680 1.64 90.4
BG-12 4 5 8.48 0.330 J 0.388 U 14.6 22.5 1950 1.87 1480

Notes:

Area:  The designated background soil area in which the boring was advanced.

mg/kg:  Milligrams per kilogram.

J:  Estimated value; the constituent was detected at a concentration between the method detection limit and the  reporting limit.

U: Non-detection; the constituent was not detected above the method detection limit, the value shown on this table.  One half the method detection limit

     was the value used in the statistical calculations.
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Table 2.  Background Concentrations of Key Constituents in Soil
Navajo Refining Company, Artesia Refinery, New Mexico

UTL Mean
Constituent Lithology mg/kg mg/kg Distribution
Arsenic All 3.92 2.18 Normal
Barium Sandy silt 252 158 Normal
Barium Silty clay 227 130 Normal
Cadmium All 0.339 0.139 Lognormal
Chromium All 18.8 10.0 Normal
Copper All 12.4 6.62 Normal
Iron All 17,344 9,242 Normal
Lead All 12.1 6.66 Normal
Manganese All 488 305 Normal
Mercury All 0.0302 0.00210 Lognormal
Nickel All 16.2 9.15 Normal
Selenium All 0.682 0.378 Normal
Vanadium All 28.3 15.6 Normal
Zinc All 46.6 25.1 Normal

Chloride All 5,264 1,952 Normal
Fluoride All 17.9 3.56 Cube root
Sulfate Sandy silt 9,336 533 Cube root
Sulfate Silty clay 21,620 3,113 Cube root

Notes:

UTL:  Upper tolerance limit, with 95% coverage and 95% confidence.

mg/kg:  Milligrams per kilogram.

Mean:  Not necessarily the arithmetic mean, but the mean computed according to

     the distribution indicated on this table and back-transformed.  See text.
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