
 GW - 28  
 

FARM FIELDS 
STAGE I 

ABATEMENT 
PLAN 

 
2019 



1

Chavez, Carl J, EMNRD

From: Combs, Robert <Robert.Combs@HollyFrontier.com>
Sent: Wednesday, August 28, 2019 3:06 PM
To: Chavez, Carl J, EMNRD
Cc: Griswold, Jim, EMNRD; Denton, Scott; Leik, Jason; Sahba, Arsin M.
Subject: [EXT] RO Reject Stage 1 AP 1st Qtly Report
Attachments: 2019-08-28 RO Stage 1 Q1 Progress Report Transmittal.pdf

Carl, 
 
We will be submitting the 1st quarterly report for the RO Reject Stage 1 Abatement Plan your review.  The entire 
submittal is too large to email, but a hardcopy and CD with the electronic files will be delivered to you tomorrow.   
 
If you have any questions, please let us know. 
 
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. 





 

 

 

Reverse Osmosis Reject Discharge Fields Stage 1 
Abatement – First Quarterly Progress Report 
HollyFrontier Navajo Refining LLC 
Discharge Permit GW-028 
 

 

 

 

 

 

 

Prepared for: 

HollyFrontier Navajo Refining LLC  
501 East Main Street, Artesia, New Mexico 88210 
 

 

 

 

Prepared by: 

Wood Environment and Infrastructure Solutions, Inc. 
17320 Katy Freeway, Houston, Texas 77094 
Project 6703180022 
August 28, 2019 

  

 

Third-party disclaimer  

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Wood at the instruction of, and for use by, our 
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1.0 INTRODUCTION 
HollyFrontier Navajo Refining LLC (HFNR) owns and operates the Navajo Refinery (Refinery), which is located in 
Artesia, New Mexico (Figure 1) and can process heavy, sour and light, sweet crude oils. The facility has been in 
operation since the 1920s, runs a predominant slate of Permian Basin crudes that are gathered in west Texas and 
southeast New Mexico, and can also source a variety of crude oils from Cushing, Oklahoma including Canadian crudes. 
The Refinery serves markets in the southwestern United States and northern Mexico.  

HFNR utilizes reverse osmosis (RO) to remove minerals and salts from fresh water prior to use in the refining process. 
The fresh water is supplied from a blend of publicly supplied water from the City of Artesia and fresh groundwater 
obtained from the Refinery’s water supply wells. The treated water (permeate stream) is used in the Refinery process 
while the RO reject stream cannot be used in the Refinery process as it contains concentrated salts and minerals that 
do not pass through the RO membranes. Prior to January 24, 2019, this concentrated rejected stream was discharged 
to the surface of two fields located northeast of the Refinery operations area (Figure 2). The RO reject discharge fields 
are covered with native grass and discharged water was allowed to percolate or evaporate in those permitted areas. 
The discharge was performed under the jurisdiction of the State of New Mexico Energy, Minerals and Natural 
Resource Department Oil Conservation Division (OCD) in accordance with Discharge Permit GW-028 (Permit), which 
was initially issued in October 1991. The Permit has subsequently been modified and renewed several times with the 
most recent renewal issued in May 2017 (OCD 2017) and the most recent modification issued in December 2018 (OCD 
2018). 

In 2017, OCD renewed the Permit, which included a stipulation that discharge of RO reject water to the surface cease 
upon operational completion of a Class I disposal well, but not later than October 31, 2018. An extension to the 
October 31, 2018, deadline was requested and approved by OCD due to delays in operational completion of the 
Class I disposal well (OCD 2018). The renewed Permit requires characterization and abatement of vadose zone and 
groundwater contamination due to the historical discharge of RO reject fluid. The Permit stipulated that a plan for 
characterization and abatement of such contamination should be submitted within 60 days after cessation of 
discharge of RO reject fluid. The disposal well became operational on January 16, 2019, and the discharge was 
discontinued on January 24, 2019. The Stage 1 Abatement Plan (AP) was submitted on March 21, 2019 (Wood 2019a), 
amended on May 24, 2019 (Wood 2019b) per OCD requests, and approved by OCD via email on June 7, 2019.  

This quarterly progress report provides a summary of the AP activities conducted through August 2019 including:  

► Installation of soil moisture probes 

► Collection of soil samples from moisture probe borings 

► Installation of additional groundwater monitoring wells 

► Collection of groundwater samples from new and existing monitoring wells 

► Laboratory analyses for soil and groundwater samples 

► Soil moisture data throughout the vadose zone within each of the two RO reject discharge fields  

► Updated schedule for two years of investigation and monitoring implementation 
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2.0 BACKGROUND 
2.1 Soil Moisture Probe Installation 
Soil moisture probes were placed at depths of 2, 5, and 10 feet below ground surface (ft bgs) in three locations within 
each of the two RO reject discharge fields at the locations shown on Figure 3. One probe was placed near the 
discharge location for each field and the remaining two were located across the field in such a manner as to provide 
information across each of the two RO reject discharge fields. One additional probe was installed in a location outside, 
but near, each of the two RO reject discharge fields to provide a measure of “background” soil moisture. Thus, a total 
of 8 moisture probes were installed for this investigation and the locations were designated as MP-1 through MP-8 
(Figure 3). 

2.2 Drilling Activities 
The drilling activities associated with the soil moisture probe borings were conducted by Tolunay-Wong Engineers 
(WD-1766) between the dates of July 10 and July 15, 2019. A direct-push drill rig was used to advance a boring to a 
depth of 10 ft bgs at each location. Each boring was backfilled with a combination of the soil cuttings and sand after 
the probes were installed and confirmed to be functioning properly.  

The soil borings were located by a registered surveyor on July 17, 2019. The locations of each boring were measured 
to the nearest 0.1 ft and converted to state plane coordinates. The ground surface elevation was measured to the 
nearest 0.01 ft relative to known benchmarks. The survey data is included on the boring logs in Appendix A. 

 Soil Sample Collection Methods 
Continuous soil cores were collected, logged by a qualified geoscientist, and screened using a calibrated 
photoionization detector (PID). Discrete soil samples were selected from each boring for laboratory analyses from the 
1 to 2 ft bgs, 4 to 5 ft bgs, and 9 to 10 ft bgs intervals, which correspond to the depths at which the soil moisture 
probes were installed. 

Soil samples submitted for laboratory analyses were placed into laboratory provided containers, labeled, and then 
placed in a cooler with ice. Nitrile gloves were replaced between each sample to prevent cross-contamination. 

Quality assurance/quality control (QA/QC) samples were collected to monitor the validity of the soil sample collection 
procedures. The following samples were collected for QA/QC purposes: 

► Field duplicates were collected at a rate of 10%, or 1 field duplicate for every 10 soil samples. Field duplicates were 
analyzed for the same constituents as the parent sample. 

► Equipment blanks were collected from the sampling apparatus at a frequency of 5%, or 1 equipment blank for 
every 20 soil samples collected, with a minimum of 1 equipment blank per day. Equipment blank samples were 
analyzed for the same constituents as the sample associated with the equipment blank (sample collected 
immediately prior to the equipment blank).  

 Moisture Probe Installation and Programming 
The probes were installed at depths of 2, 5, and 10 ft bgs inside the borings according to the manufacturer’s 
installation instructions. The devices utilized for this monitoring are manufactured by Meter Group and include: 

► TEROS 12 (Soil moisture sensing) 

► ZL6 (data logger) 

► Zentra Cloud (cellular data storage system) 
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The ZL6 data loggers were programmed to collect readings from the TEROS 12 sensors every 30 minutes and upload 
data every 60 minutes to the Zentra Cloud system for the following constituents: 

► Soil Moisture (m3/m3) 

► Soil Temperature (°C) 

► Saturation Extract Electrical Conductivity (mS/cm) 

2.3 Monitoring Well Installation 

 Drilling Activities 
As shown on Figure 3, five new groundwater monitoring wells were installed upgradient and downgradient of the RO 
reject discharge fields between the dates of July 9 and July 15, 2019. The monitoring wells installed as part of this AP 
include: 

► North RO Reject Discharge Field: 
 Upgradient: MW-140, MW-141 
 Downgradient: MW-142, MW-143 

► South RO Reject Discharge Field: 
 Downgradient: MW-144 

A direct-push drill rig was used to collect continuous soil cores to a depth of 30 ft bgs at each location. The soil cores 
were logged by a qualified geoscientist and screened using a calibrated PID, but no samples were collected for 
laboratory analyses, according to the approved work plan. Upon completion of the logging, each boring was 
converted into a permanent groundwater monitoring well using hollow-stem auger drilling methods.  

The installation of MW-140 through MW-144 were performed by a Tolunay-Wong Engineers (WD-1766). The New 
Mexico Office of the State Engineer issued permits to drill these wells on July 5, 2019 (RA-12753 POD2-6). The drilling 
permits and plugging plans are included in Appendix A. 

 Well Construction Details 
The depth of each monitoring well was approximately 30 ft bgs with a borehole diameter of approximately 8.5 inches. 
MW-140 through MW-144 were constructed with a 20-ft section of 2-inch diameter polyvinyl chloride (PVC) well 
screen with 0.010-inch slots installed in the borings from 10 to 30 ft bgs. Solid 2-inch PVC casing was attached to the 
screen interval and extended to the surface completion. A 16/30-grade sand pack was placed in the annular space to 3 
ft above the screen interval and a 2 ft bentonite seal was placed on top of the sand pack. A cement/bentonite grout 
seal was placed from the bentonite seal to the surface.  

MW-140 and MW-141 were constructed with flush-mount surface completions while MW-142, MW-143, and MW-144 
were constructed with stick-up surface completions. In both cases, a protective steel surface casing was installed 
around the PVC well casing and a 4-ft by 4-ft by 4-inch thick concrete pad was installed around each outer casing. 
Protective bollards were placed around MW-142, MW-143, and MW-144. 

Well materials, including end caps, casings and screens were pre-cleaned and had threaded connections. Well 
construction materials were kept wrapped in original packaging or plastic sheeting until used. The field geologist 
recorded measurements of various well dimensions, including distance from the top of the well casings to the: 

► Bottom of the well  

► Top of the sand pack 

► Top of the bentonite seal  
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► Top of the screen 

► Land surface 

The well construction details for MW-140 through MW-144 are shown in Appendix A. 

The monitoring wells were located by a registered surveyor on July 17, 2019. The locations of each well were measured 
to the nearest 0.1 ft and converted to state plane coordinates. The ground surface and top of casing elevations were 
measured to the nearest 0.01 ft relative to known benchmarks. The survey data is included on the boring logs in 
Appendix A. 

2.4 Groundwater Sampling 

 Well Development 
Each newly installed monitoring well was developed using a submersible electronic pump to remove fine-grained 
material accumulated in the well casing. Specific conductance, dissolved oxygen, pH, turbidity, temperature, and 
oxidation-reduction potential (ORP) of the purged groundwater was monitored throughout the development process 
using a properly calibrated Horiba U-52 water quality meter. The development process was considered complete after 
the parameters stabilized, at least three well casing volumes had been purged, and fine-grained material accumulated 
in the casing had been removed. Development forms are included in Appendix B. 

 Sample Collection Methods 
Groundwater samples were collected from the 5 newly installed monitoring wells and from 12 existing monitoring 
wells located upgradient, within, and downgradient of each of the two RO reject discharge fields as shown in Figure 3. 
The wells included in the groundwater monitoring program for the AP are: 

► North RO Reject Discharge Field: 
 Upgradient: MW-55, MW-140, MW-141 
 Within Field: MW-117, MW-118, MW-119 
 Downgradient: MW-142, MW-143 

► South RO Reject Discharge Field: 
 Upgradient: MW-29, MW-40, MW-56 
 Within Field: MW-114, MW-115, MW-116 
 Downgradient: MW-125, RW-18A, MW-144 

Prior to sampling, the water level was measured in each well. Table 1 provides a summary of the water level 
measurements. 

Low-flow groundwater sampling procedures using a peristaltic pump and dedicated tubing were utilized for all 
groundwater samples collected. The water was purged at a rate of 150 to 200 milliliters per minute (mL/min) until the 
field measurements of at least three of the five water quality parameters, including pH, temperature, specific 
conductance, ORP, and dissolved oxygen, stabilized within 10% for three consecutive readings. Groundwater sampling 
logs are included in Appendix B. 

Following the completion of purging, groundwater samples were collected directly into the laboratory-provided 
sample containers. Containers were labeled and placed into appropriate containers (coolers) with ice for shipment to 
the analytical laboratory under the proper chain of custody. 

QA/QC samples were collected to monitor the validity of the groundwater sample collection procedures. The following 
samples were collected for QA/QC purposes: 
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► Field duplicates were collected at a rate of 10%, or 1 field duplicate for every 10 groundwater samples. Field 
duplicates were analyzed for the same constituents as the parent sample. 

► Equipment blanks were collected from non-dedicated sampling apparatus at a frequency of 5%, or one for 
every 20 groundwater samples collected, with a minimum of 1 equipment blank per day. Equipment blank 
samples were analyzed for the same constituents as the sample associated with the equipment blank (sample 
collected immediately prior to the equipment blank). 
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3.0 REGULATORY CRITERIA 
3.1 Soil Screening Levels  
HFNR has followed guidance provided by the New Mexico Environment Department (NMED) to develop critical soil 
screening levels (CSSLs) to evaluate which potential contaminants of concern (COCs) require additional evaluation, risk 
assessment or cleanup. The primary source of soil screening levels is the NMED risk-based soil screening guidance 
document Risk Assessment Guidance for Site Investigations and Remediation (NMED 2019).  

The RO reject discharge fields are located within the active Refinery and access to these areas is limited to personnel 
approved to enter the refinery, which includes employees and contractors who have met the safety and security 
requirements for entry into the Refinery. The purpose of this investigation is to determine whether there is a current 
risk of exposure. Thus, the screening levels were selected based on exposure pathways including soil to groundwater 
leaching as well as direct exposure to industrial and construction workers. The CSSLs were used according to the 
following hierarchy: 

► The lowest value of the Industrial/Occupational (Ind/Occ) or Construction Worker (CW) soil screening levels (SSLs) 
for both cancer and non-cancer end-points (when both are published) was used to screen shallow soil samples (0 
to 10 ft bgs). If no NMED SSL is published for a specific compound, the United States Environmental Protection 
Agency (EPA) Industrial Regional Screening Level (RSL) was used, if available, to screen shallow soil samples (0 to 
10 ft bgs). When used, the EPA Industrial RSL for carcinogenic compounds were adjusted to a cancer risk level of 
1x10-5 to be comparable to the NMED SSLs. 

► The lowest value of the Concentration in Water (Cw) with Dilution Attenuation Factor (DAF) 20 SSLs was used to 
screen soil samples from greater than 10 ft bgs. If no NMED Cw DAF 20 SSL is published for a specific compound, 
the lowest value of the EPA protection of groundwater SSL was used. The EPA SSLs are based on a DAF = 1 so the 
values were adjusted to a DAF = 20 when the EPA SSLs were used. When used, the EPA risk-based DAF 20 SSLs for 
carcinogenic compounds were adjusted to a cancer risk level of 1x10-5 to be comparable to the NMED DAF 20 
SSLs. 

The data screening evaluation did not include residential SSLs and thus, is not intended to allow for future unrestricted 
land use. HFNR does not currently intend to close the RO reject discharge fields included in this investigation without 
land use controls. In the future, if HFNR wishes to close any of these areas without controls, it is understood that 
residential SSLs may be applicable.  

3.2 Groundwater Screening Levels 
HFNR has followed guidance provided by NMED to develop a critical groundwater screening level (CGWSL) to 
determine which potential COCs require additional evaluation, risk assessment or cleanup. The CGWSL was 
determined as follows: 

► New Mexico Water Quality Control Commission (WQCC) Standards (WQS) found in New Mexico Administrative 
Code (NMAC) 20.6.2.3103, updated December 28, 2018. 

► EPA’s Federal Maximum Contaminant Levels (MCL). 

► If no value for the WQS or MCL was available, then Tap Water value from Table A-1 of the Risk Assessment 
Guidance for Site Investigations and Remediation (NMED 2019), if available. 

Screening standards for the soil to groundwater leaching pathway are not available for Calcium, Chloride, Potassium, 
Sodium, and Sulfate; thus, the lowest of the applicable direct contact screening standards will be used for these COCs. 
There is no direct contact screening standard for Sulfate. 
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4.0 ANALYTICAL RESULTS AND DISCUSSION 
4.1 Soil Moisture Monitoring 
Soil moisture monitoring within the vadose zone at MP-1 through MP-8 started on July 16, 2019. Precipitation data for 
Artesia was obtained from www.usclimatedata.com for the month of July 16, 2019 and for August 1 to August 16, 
2019. The weather station that provides the precipitation data to this website is located approximatley 6 miles south of 
the RO reject discharge fields. A graph of precipitation data is provided in Appendix C. Three rainfall events of greater 
than 0.1 inches were recorded during the period of July 16, 2019 to August 16, 2019: 

► 0.71 inches on July 22, 2019  

► 0.14 inches on July 29, 2019 

► 0.65 inches on August 15, 2019 

An evaluation of the data trends for soil moisture and electrical conductivity at each location from July 16 to August 
14, 2019 was performed. The data suggests that while moisture and conductivity are declining at the 2 ft and 5 ft 
depths, moisture and conductivity are increasing in the 10 ft depths, indicating that the RO reject discharge fields may 
still be in the process of draining and have not yet drained to field capacity. The data trends are presented in Graphs 
1a though 8b in Appendix C. 

This initial soil moisture and conductivity data serve as establishing baselines conditions. Soil moisture probes will 
remain in place throughout the implementation of the AP and data will continue to be collected to evaluate the 
vadose zone moisture including observed effects from extended dry periods and precipitation events.  

4.2 Soil Analytical Results 
The soil samples were analyzed for COCs that have been present in previous soil, vadose zone, and groundwater 
samples at concentrations above the screening standards as well as for cations. Both the total COC concentrations and 
the leachable concentrations, using the synthetic precipitation leaching procedure (SPLP) method, were measured to 
evaluate the potential for mobilization of these compounds from the soils to groundwater.  

Each soil sample was submitted for analyses including: 

► Total Metals (arsenic, boron, cobalt, iron, lead, manganese, and uranium) by Methods 6010 or 6020  

► Leachable Metals (arsenic, boron, cobalt, iron, lead, manganese, and uranium) by Methods 6010 or 6020 using the 
SPLP method 

► Total Cations and Anions by Methods 6010 or 6020 for Calcium, Magnesium, Potassium, and Sodium and Method 
300 for Sulfate, Chloride, Nitrate/Nitrite (as N), and Fluoride 

► Leachable Cations and Anions by Methods 6010 or 6020 for Calcium, Magnesium, Potassium, and Sodium and 
Method 300 for Sulfate, Chloride, Nitrate/Nitrite (as N), and Fluoride using the SPLP method 

Analytical results are included in Appendix D (in electronic format), along with a data usability summary. The data was 
determined to be usable for the purposes of this investigation.  

Table 2 provides a summary of the soil analytical data The analytes with reported concentrations above the applicable 
standards listed in Section 3.1 include: 

► Leachable Cations/Anions: 
 Fluoride 
 Sulfate 
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► Total Metals: 
 Arsenic 
 Cobalt 
 Iron 
 Manganese 

► Leachable Metals: 
 Iron 
 Manganese 

4.3 Groundwater Analytical Results 

 Analytical Results 
Groundwater samples were analyzed during this quarterly monitoring event for the following parameters: 

► Total Cations (Calcium, Magnesium, Potassium, and Sodium) by Methods 6010 or 6020  

► Total Anions (Chloride, Fluoride, Sulfate, Carbonate, Bicarbonate, and Nitrate/Nitrite as N) by Method 300 

► Total Dissolved Solids (TDS)  

Groundwater analytical results are included in Appendix D (in electronic format) , along with a data usability summary. 
The data was determined to be usable for the purposes of this investigation.  

Table 3 provides a summary of the groundwater analytical data. The analytes with reported concentrations above the 
applicable standards listed in Section 3.2 include: 

► Chloride 

► Fluoride 

► Nitrate/Nitrite 

► Sulfate 

► TDS 

 Groundwater Classification 
The ionic data obtained during the first quarterly sampling event was used to construct Stiff and Piper diagrams to 
classify the groundwater upgradient, beneath, and downgradient from the two RO reject discharge fields. The data 
and diagrams are provided in Appendix E. These diagrams will be updated with future data from the planned 
quarterly monitoring events to evaluate any changes in groundwater characteristics.  
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5.0 SUMMARY AND CONCLUSIONS 
The AP was implemented according to the approved work plan, and included the following activities: 

► Soil sampling: 

 24 samples and 3 duplicate samples were collected during the installation of soil moisture probe borings, at 
three depth intervals from eight locations. 

 Soil analytical data indicates: 

- Leachable Fluoride concentrations exceed the WQS in 16 of the 27 samples. 

- Leachable Sulfate concentrations exceed the WQS in 10 of the 27 samples. 

- Total Arsenic concentrations exceed the CW, DAF 20 SSL in 2 of the 27 samples. 

- Total Cobalt concentrations exceed the CW, DAF 20 SSL in 16 of the 27 samples. 

- Total Iron concentrations exceed the CW, DAF 20 SSL in 25 of the 27 samples. 

- Total Manganese concentrations exceed the CW SSL in 5 of the 27 samples. 

- Leachable Iron concentrations exceed the EPA MCL in 2 of the 27 samples. 

- Leachable Manganese concentrations exceed the EPA MCL in 2 of the 27 samples. 

► Soil moisture: 

 Moisture probes were installed at three depths at each of eight locations.  

 Graphs of data collected between July 16 and August 14, 2019 indicate that the fields are draining, but have 
not yet drained to field capacity.  

► Groundwater sampling: 

 Five new monitoring wells were installed, as per the approved work plan. 

 Groundwater samples were collected from the 5 new and 12 existing monitoring wells along with 2 duplicate 
samples. 

 Groundwater analytical data indicates: 

- Chloride concentrations exceed the WQS in 15 of the 19 samples. 

- Fluoride concentrations exceed the WQS in 16 of the 19 samples. 

- Nitrate/Nitrite concentrations exceed the WQS in 1 of the 19 samples. 

- Sulfate and TDS exceed the WQS in all 19 of the samples. 

 Water classification diagrams have been constructed for samples collected from each well and will be used to 
evaluate changes to the groundwater following cessation of discharge of the RO reject stream. 

The next sampling event will coincide with the semiannual facility-wide groundwater monitoring event and will include 
additional groundwater analyses. Additional conclusions and recommendations will be provided with the Final Report, 
which will be submitted after the fourth quarterly sampling event is completed. 

Figure 4 provides an updated schedule for the continuation of the AP activities. 
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Field Area Well Event Date Depth to Water
(ft btoc)

Top of Casing
(ft amsl)

Groundwater 
Elevation
(ft amsl)

North RO Field Upgradient MW-55 Quarter 1 7/17/2019 13.10 3364.77 3351.67
MW-140 Quarter 1 7/15/2019 9.46 3361.23 3351.77
MW-141 Quarter 1 7/15/2019 10.62 3359.89 3349.27

In Field MW-117 Quarter 1 7/17/2019 12.58 3363.01 3350.43
MW-118 Quarter 1 7/17/2019 15.23 3361.95 3346.72
MW-119 Quarter 1 7/17/2019 13.75 3356.11 3342.36

Downgradient MW-142 Quarter 1 7/12/2019 13.16 3355.78 3342.62
MW-143 Quarter 1 7/12/2019 13.51 3355.85 3342.34

South RO Field Upgradient MW-29 Quarter 1 7/17/2019 18.61 3360.64 3342.03
MW-40 Quarter 1 7/17/2019 11.87 3356.93 3345.06
MW-56 Quarter 1 7/17/2019 14.00 3357.44 3343.44

In Field MW-114 Quarter 1 7/17/2019 13.96 3361.68 3347.72
MW-115 Quarter 1 7/17/2019 13.75 3359.31 3345.56
MW-116 Quarter 1 7/17/2019 14.06 3353.77 3339.71

Downgradient MW-125 Quarter 1 7/17/2019 17.02 3358.81 3341.79
MW-144 Quarter 1 7/16/2019 14.51 3351.12 3336.61
RW-18A Quarter 1 7/17/2019 15.99 3350.84 3334.85

ft feet
ft amsl feet above mean sea level
ft btoc feet below top of casing

RO Reverse Osmosis

Table 1 - Water Level Measurements
Reverse Osmosis Reject Discharge Fields Stage 1 Abatement

HollyFrontier Navajo Refining LLC, Artesia, NM

Notes and Abbreviations
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Table 2 - Summary of Soil Analytical Results
Reverse Osmosis Reject Discharge Fields Stage 1 Abatement

HollyFrontier Navajo Refining LLC, Artesia, NM

Location: 
Depth Range (ft bgs):

Date:

Analyte
Screening 

Level
Screening Level 

Source
Total Cations/Anions (mg/kg)
Chloride 1.59E+07 CW SSL, Noncancer 99.6 34.6 77.7 20.7 55.5 47.9 60.4 45.9 60.7 488 467 19.9 56.3
Fluoride 1.20E+04 Cw, DAF 20 31.9 20.9 13.8 49.9 26 24.8 30.9 20.3 J6 15.2 32.2 31.4 23.8 13
Nitrate-Nitrite 4.25E+02 Cw, DAF 20 <0.135 <0.137 <0.126 7.91 <0.122 <0.158 8.82 <0.139 <0.124 0.583 J <0.123 <0.136 <0.125
Sulfate -- -- 8560 21200 18400 1670 2640 19700 2030 3380 4210 19700 19600 16100 5120
Calcium 8.85E+06 CW SSL, Noncancer 100000 O1 V 179000 145000 73800 114000 215000 71800 113000 246000 154000 154000 208000 260000
Magnesium 1.55E+06 CW SSL, Noncancer 11700 O1 6270 5650 12800 10600 8980 13200 9730 6240 10900 10700 9450 5180
Potassium 2.08E+07 CW SSL, Noncancer 5770 O1 2500 1690 6260 4670 2520 5600 3850 2250 4470 4660 3110 1690
Sodium 1.02E+07 CW SSL, Noncancer 327 246 B 217 B 251 B 310 199 B 309 260 B 255 B 607 581 357 194 B
Leachable Cations/Anions (mg/L)
Chloride 2.50E+02 WQCC Dom 4.16 2.35 3.79 1.76 2.7 2.29 3.11 2.05 3.08 20.3 20 4.41 2.64
Fluoride 1.60E+00 WQCC HH 2.05 1.3 1.02 3.3 2.06 1.49 2.55 1.21 1.34 2.21 2.17 1.94 1.3
Nitrate-Nitrite 1.00E+01 EPA MCL 0.041 J 0.256 <0.0197 0.102 <0.0197 <0.0197 0.076 J 0.021 J <0.0197 0.068 J 0.058 J <0.0197 <0.0197
Sulfate 6.00E+02 WQCC Dom 452 1600 1320 88.2 121 1160 99 353 485 1690 1680 1390 441
Calcium -- -- 147 587 561 29 34.7 350 30.7 139 184 O1 V 615 615 509 167
Magnesium -- -- 21.7 17 18.9 6.51 7.74 13.1 8.34 14.1 14.5 35 35.3 19.2 13.3
Potassium -- -- 2.99 1.13 1.03 0.845 J 0.491 J 1.52 2.25 1.27 0.518 J 2.81 3.36 0.595 B J 0.558 B J
Sodium -- -- 21.5 16.6 17 27.6 48.1 15.9 15.5 17.4 16.6 42.3 30 47.9 18.5
Total Metals (mg/kg)
Arsenic 5.83E+00 Cw, DAF 20 4.26 1.87 J 7.56 4.31 3.06 1.2 J 3.4 2.36 J 3.09 3.61 3.14 3.25 1.44 J
Boron 2.51E+02 Cw, DAF 20 13.3 5.78 J 4.41 J 12.3 J 9.57 J 7.44 J 9.9 J 8.47 J 5.79 J 9.12 J 7.35 J 7.1 J 3.23 J
Cobalt 5.40E+00 Cw, DAF 20 7.5 3.9 4.88 8.39 6.18 2.22 7.89 5.1 3.5 5.41 5.53 4.18 2.55
Iron 6.96E+03 Cw, DAF 20 17100 O1 V 7650 9360 18500 13700 7410 17100 11200 6600 12900 12800 8400 5660
Lead 2.70E+02 Cw, DAF 20 39.2 O1 8.22 3.45 201 17.5 5.56 30.4 12.2 4.41 9.36 14 5.54 2.77
Manganese 4.64E+02 CW SSL, Noncancer 346 O1 121 90.6 454 263 73.3 415 261 181 286 291 208 143
Uranium 2.30E+02 EPA Ind RSL 2.52 J O1 3.15 J 1.22 J 0.757 J 0.615 J 0.321 J 0.602 J 0.539 J 3.64 J 0.631 J 0.563 J 0.76 J 0.444 J
Leachable Metals (mg/L)
Arsenic 1.00E-02 EPA MCL 0.00163 J 0.0011 J 0.0024 0.00257 0.00141 J 0.00108 J 0.00108 J 0.00053 J 0.00102 J 0.00157 J 0.00162 J 0.000915 J 0.00107 J
Boron 7.50E-01 WQCC Irr 0.0892 J 0.0775 J 0.0781 J 0.151 J 0.161 J 0.068 J 0.0354 J 0.0401 J 0.0342 J 0.193 J 0.113 B J 0.191 J 0.151 B J
Cobalt 5.00E-02 WQCC Irr <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026
Iron 3.00E-01 EPA MCL <0.0141 0.0325 J <0.0141 0.0317 J 0.0151 J 0.0303 J <0.0141 <0.0141 0.0278 J 0.02 J <0.0141 <0.0141 0.0221 J
Lead 1.50E-02 EPA MCL 0.000278 J 0.000444 J 0.000357 J 0.000638 J 0.000253 J <0.00024 <0.00024 <0.00024 0.000424 J 0.000394 B J <0.00024 0.000475 B J 0.000332 B J
Manganese 5.00E-02 EPA MCL 0.000518 B J 0.00149 B J 0.00283 B J 0.000993 B J 0.00049 B J 0.00121 B J 0.000372 B J 0.000284 B J 0.00154 B J 0.00149 J 0.001 J 0.00085 J 0.0015 J
Uranium 3.00E-02 EPA MCL <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 0.000332 J <0.00033
Total Solids (%) -- -- 79.3 78.2 84.9 74.1 87.8 67.8 87.3 77.5 86.3 87.1 87.2 79 85.9
Moisture (%) -- -- 20.7 21.8 15.1 25.9 12.2 32.2 12.7 22.5 13.7 12.9 12.8 21 14.1

MP-1
5

7/10/2019
2

MP-2
10

MP-4
2 5 10

7/11/2019 7/11/2019 7/11/2019 7/11/2019 7/12/2019 7/12/2019 7/12/20197/10/2019
2 510

7/10/2019 7/11/2019 7/11/2019

MP-3
2 5 10 DUP-1 (MP-4 2')

7/12/2019
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Table 2 - Summary of Soil Analytical Results
Reverse Osmosis Reject Discharge Fields Stage 1 Abatement

HollyFrontier Navajo Refining LLC, Artesia, NM

Location: 
Depth Range (ft bgs):

Date:

Analyte
Screening 

Level
Screening Level 

Source
Total Cations/Anions (mg/kg)
Chloride 1.59E+07 CW SSL, Noncancer

Fluoride 1.20E+04 Cw, DAF 20

Nitrate-Nitrite 4.25E+02 Cw, DAF 20

Sulfate -- --
Calcium 8.85E+06 CW SSL, Noncancer

Magnesium 1.55E+06 CW SSL, Noncancer

Potassium 2.08E+07 CW SSL, Noncancer

Sodium 1.02E+07 CW SSL, Noncancer

Leachable Cations/Anions (mg/L)
Chloride 2.50E+02 WQCC Dom

Fluoride 1.60E+00 WQCC HH

Nitrate-Nitrite 1.00E+01 EPA MCL

Sulfate 6.00E+02 WQCC Dom

Calcium -- --
Magnesium -- --

Potassium -- --

Sodium -- --

Total Metals (mg/kg)
Arsenic 5.83E+00 Cw, DAF 20

Boron 2.51E+02 Cw, DAF 20

Cobalt 5.40E+00 Cw, DAF 20

Iron 6.96E+03 Cw, DAF 20

Lead 2.70E+02 Cw, DAF 20

Manganese 4.64E+02 CW SSL, Noncancer

Uranium 2.30E+02 EPA Ind RSL

Leachable Metals (mg/L)
Arsenic 1.00E-02 EPA MCL

Boron 7.50E-01 WQCC Irr

Cobalt 5.00E-02 WQCC Irr

Iron 3.00E-01 EPA MCL

Lead 1.50E-02 EPA MCL

Manganese 5.00E-02 EPA MCL

Uranium 3.00E-02 EPA MCL

Total Solids (%) -- --
Moisture (%) -- --

26.4 40 P1 50.8 434 45.9 41.3 66.3 102 96.6 42.5 39.5
24.4 J6 15.6 14.5 12.2 14.1 16.7 20.2 14.9 J3 21.1 26.9 21.9
5.86 3.87 <0.128 <0.125 <0.143 <0.122 0.974 J 0.888 J P1 12.7 <0.127 <0.127
560 668 1070 9950 4840 14900 1980 2370 J3 4050 18800 14700

81600 O1 V 144000 156000 81200 103000 200000 78000 91700 85600 208000 231000
12500 O1 V 8970 6850 14400 11100 7390 12600 10700 11300 8120 7340
6830 O1 V 4590 2920 7080 5550 2920 6520 5790 5950 3520 2940
269 B 289 B 204 B 895 320 B 275 B 299 294 B 308 259 B 220 B

1.51 4.5 2.27 18.2 3.67 1.92 6.66 4.5 4.69 1.94 2
2.83 2.11 1.83 1.14 1.28 1.46 2.61 1.8 1.77 1.82 1.89
0.198 0.037 J <0.0197 0.045 J <0.0197 <0.0197 0.231 0.131 0.106 <0.0197 <0.0197
45.5 72.3 156 647 459 1390 267 285 278 1570 1590
23.5 31.3 48.8 155 114 475 101 102 97.4 596 691
5.8 7.55 9.35 46.6 29.4 35.2 16.5 18 17.4 29.8 34.1
1.34 B 0.45 B J 0.646 B J 5.02 1.86 5.14 2.21 1.43 B 2.16 2.24 4.31
19.3 55.2 14.8 50.6 25.6 11.8 20.2 20 17.9 16.7 20.4

4.43 3.96 4.05 4.48 3.49 3.6 3.02 3.71 3.65 6.18 4.6
9.13 J 7.08 J 5.2 J 12.1 9.56 J 4.92 J 7.62 J 8.68 J 10.2 J 7.7 J 6.83 J
7.67 5.46 4.02 8.89 7.28 3.46 8.23 6.96 6.98 5.11 4.82

18100 O1 V 11700 8520 19600 15500 8290 18700 16000 16500 11400 10800
14.4 O1 7.09 3.86 13.1 7.8 3.57 14.3 12.3 18.7 5.69 5.09
381 O1 309 316 489 404 476 469 331 321 329 292

0.786 J 0.771 J 0.643 J 0.767 J 0.777 J 0.641 J 0.645 J 0.618 J 0.589 J 0.586 J 0.568 J

0.00383 0.00121 J 0.00171 J 0.00121 J 0.00063 J 0.00156 J 0.00141 J 0.000814 J 0.000946 J 0.00192 J 0.00436
0.119 B J 0.378 0.0877 B J 0.167 J 0.136 B J 0.0775 B J 0.124 B J 0.103 B J 0.104 B J 0.095 B J 0.126 B J

<0.00026 0.000266 J <0.00026 0.00035 J <0.00026 0.000503 J <0.00026 <0.00026 <0.00026 <0.00026 0.00154 J
0.174 0.0308 J 0.016 J 0.058 J <0.0141 0.652 0.0146 J 0.0162 J 0.0144 J <0.0141 J 4.93

0.00107 B J 0.00176 B J 0.00046 B J 0.000523 B J 0.000423 B J 0.00273 0.000315 B J 0.000586 B J 0.000272 B J 0.000283 B J 0.00365
0.00385 J 0.000721 J 0.00111 J 0.00241 J 0.000607 J 0.0218 0.000454 J 0.000384 J 0.000389 J 0.00205 J 0.0763

<0.00033 <0.00033 <0.00033 0.000391 J 0.000417 J 0.000561 J <0.00033 <0.00033 <0.00033 <0.00033 0.000399 J
84.2 83.8 83.7 86.2 74.8 87.9 84.5 85.4 83.5 84.4 84.8
15.8 16.2 16.3 13.8 25.2 12.1 15.5 14.6 16.5 15.6 15.2

MP-5
2 5 10

MP-6 MP-7
2 5 10 2 5 DUP-3 (MP-7 10')DUP-2 (MP-7 5')

7/12/2019 7/12/2019 7/12/20197/12/2019 7/12/2019 7/12/2019 7/12/2019 7/12/2019 7/12/2019
10

7/12/2019 7/12/2019
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Table 2 - Summary of Soil Analytical Results
Reverse Osmosis Reject Discharge Fields Stage 1 Abatement

HollyFrontier Navajo Refining LLC, Artesia, NM

Location: 
Depth Range (ft bgs):

Date:

Analyte
Screening 

Level
Screening Level 

Source
Total Cations/Anions (mg/kg)
Chloride 1.59E+07 CW SSL, Noncancer

Fluoride 1.20E+04 Cw, DAF 20

Nitrate-Nitrite 4.25E+02 Cw, DAF 20

Sulfate -- --
Calcium 8.85E+06 CW SSL, Noncancer

Magnesium 1.55E+06 CW SSL, Noncancer

Potassium 2.08E+07 CW SSL, Noncancer

Sodium 1.02E+07 CW SSL, Noncancer

Leachable Cations/Anions (mg/L)
Chloride 2.50E+02 WQCC Dom

Fluoride 1.60E+00 WQCC HH

Nitrate-Nitrite 1.00E+01 EPA MCL

Sulfate 6.00E+02 WQCC Dom

Calcium -- --
Magnesium -- --

Potassium -- --

Sodium -- --

Total Metals (mg/kg)
Arsenic 5.83E+00 Cw, DAF 20

Boron 2.51E+02 Cw, DAF 20

Cobalt 5.40E+00 Cw, DAF 20

Iron 6.96E+03 Cw, DAF 20

Lead 2.70E+02 Cw, DAF 20

Manganese 4.64E+02 CW SSL, Noncancer

Uranium 2.30E+02 EPA Ind RSL

Leachable Metals (mg/L)
Arsenic 1.00E-02 EPA MCL

Boron 7.50E-01 WQCC Irr

Cobalt 5.00E-02 WQCC Irr

Iron 3.00E-01 EPA MCL

Lead 1.50E-02 EPA MCL

Manganese 5.00E-02 EPA MCL

Uranium 3.00E-02 EPA MCL

Total Solids (%) -- --
Moisture (%) -- --

4600 301 2290 X Reported concentration, X, exceeds the WQS of 0.10 mg/L.

8.58 12.2 4.58 X Analyte detected above the detection limit at a concentration equal to X

74.9 <0.119 43.4 <x Analyte not detected at detection limit equal to x

1420 2420 2440 <x Analyte not detected at detection limit equal to x, but x exceeds the CGWSL

69900 79900 63800
15200 14400 14700 CW Construction Worker
8180 3400 6920 Cw Concentration in water
1220 546 1180 DAF Dilution Attenuation Factor

EPA United States Environmental Protection Agency
211 19.4 84.3 MCL Maximum Contaminant Level

0.763 1.65 0.511 mg/kg milligrams per kilogram
2.07 0.089 J 0.807 mg/L milligrams per liter
250 361 415 NMAC New Mexico Administrative Code
117 86.1 114 NMED New Mexico Environment Department
46.9 28.8 54.5 O1 QC Quality Control
10.2 1.42 B 5.94 O1 RPD Relative Percent Difference
63.7 29 61.4 SSL

4.35 4.57 3.12 WQCC Water Quality Control Commission
9.39 J 10.8 J 11 J WQCC Dom WQCC Domestic Use (NMAC 20.3.2.3103.B)
9.84 6.96 9.3 WQCC HH WQCC Human Health (NMAC 20.3.2.3103.A)

21400 13100 20900 WQCC Irr WQCC Irrigation Use (NMAC 20.3.2.3103.C)
15.5 6.27 11.6
525 260 487

0.703 J 0.873 J 0.777 J
J Reported value is an estimate.

0.00116 J 0.00207 0.000779 J J3 Associated batch QC was outside established range for precision.
0.146 B J 0.143 B J 0.18 J P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.

0.000662 J <0.00026 <0.00026 B The same analyte is found in the associated blank.
0.0171 J <0.0141 0.0508 J O1 Matrix interference indicated.

0.000368 B J <0.00024 0.000303 B J V Sample concentration too hight to evaluate accurate spike recoveries.
0.00202 J 0.00622 0.00178 J

<0.00033 0.00035 J <0.00033
84.3 90 80.2
15.7 10 19.8

5
MP-8

Lab Footnotes

NMED Soil Screening Level, from Table A-1 of the Risk Assessment Guidance for Site 
Investigation and Remediation , March 2019.

Notes and Definitions

10
7/12/20197/12/2019

2
7/12/2019
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Table 3 - Summary of Groundwater Analytical Results
Reverse Osmosis Reject Discharge Fields Stage 1 Abatement

HollyFrontier Navajo Refining LLC, Artesia, NM

Analyte Group:

Analyte:
Units:

CGWSL:
CGWSL Source:

Location Well Date Type                       

North RO Field

Upgradient MW-55 07/17/2019 N 492 498 1.83 364 1.65 1.11 247 2,100 446 <2.71 446 4,680
MW-140 07/15/2019 N 659 293 1.82 241 15.5 39.6 168 2,430 295 <2.71 295 3,970
MW-141 07/15/2019 N 593 288 1.95 168 9.36 4.27 57.5 1,770 229 <2.71 229 2,660
MW-141 (DUP) 07/15/2019 FD 607 285 1.83 171 9.53 4.2 57.7 1,680 227 <2.71 227 2,900

In Field MW-117 07/17/2019 N 597 284 3.40 268 0.191 6.54 107 2,230 344 <2.71 344 3,740
MW-118 07/17/2019 N 600 301 6.16 378 1.02 5.31 146 2,860 360 <2.71 360 4,180
MW-119 07/17/2019 N 623 443 2.79 288 0.308 1.71 243 2,570 319 <2.71 319 3,980

Downgradient MW-142 07/12/2019 N 633 380 2.22 311 0.159 1.74 195 2,610 334 <2.71 334 4,580

MW-143 07/12/2019 N 583 264 1.54 430 0.098 J 1.78 233 3,170 328 <2.71 328 4,870

South RO Field

Upgradient MW-29 07/17/2019 N 578 383 2.00 446 <0.985 2.48 384 3,300 503 <2.71 503 4,820
MW-40 07/17/2019 N 588 87.7 1.93 205 <1.97 2.54 104 1,730 309 <2.71 309 2,580
MW-56 07/17/2019 N 525 273 1.20 268 <0.0197 2.21 184 2,180 375 <2.71 375 3,430

In Field MW-114 07/17/2019 N 604 219 2.10 239 0.375 3.08 137 2,320 377 <2.71 377 3,000
MW-115 07/17/2019 N 477 254 2.33 451 <0.0197 0.765 J 217 2,940 410 <2.71 410 4,510
MW-116 07/17/2019 N 576 265 2.01 289 0.371 2.1 189 2,550 341 <2.71 341 3,700
MW-116 (DUP) 07/17/2019 FD 570 266 2.00 289 0.35 2.01 189 2,570 346 <2.71 346 3,490

Downgradient MW-125 07/17/2019 N 557 298 1.26 392 0.587 1.67 231 2,750 407 <2.71 407 4,380
MW-144 07/11/2019 N 787 222 2.57 220 0.29 2.36 137 2,360 344 <2.71 344 3,740

RW-18A 07/17/2019 N 521 247 2.10 375 0.256 0.884 J 126 3,090 293 <2.71 293 4,150

CGWSL not available for this analyte J Reported value is an estimate.
Reported concentration equal to X was above the CGWSL

Critical Groundwater Screening Level
Critical Groundwater Screening Level Source
United States Environmental Protection Agency
EPA Maximum Contaminant Level
Field Duplcate
milligrams per Liter
Normal
New Mexico Administrative Code
New Mexico Water Quality Control Commission
Groundwater standard for domestic exposure from 20.6.2.3103.B NMAC
Groundwater standard for human health exposure from 20.6.2.3103.A NMAC

Analyte was not detected at reporting limit equal to X. If italicized, reporting limit is 
greater than CGWSL.

Notes and Abbreviations Lab Footnotes

--
--

General Chemistry

EPA MCL
250

WQCC Dom --

mg/L
1,000

WQCC Dom--
600

WQCC DomWQCC HH

Calcium
mg/L

--

Potassium Sodium
mg/L

TDS
mg/L

--
--

Sulfate

--
--

Alkalinity - 
Carbonate

mg/L
Total Alkalinity

mg/L

----

Chloride

-- 1.6 10 ----
mg/L

Alkalinity - 
Bicarbonate

mg/Lmg/L
Fluoride

mg/L
Nitrate/Nitrite

mg/L
Magnesium

mg/L

WQCC
WQCC Dom
WQCC HH

"--"
X

<X

CGWSL
CGWSL Source

EPA
EPA MCL

mg/L

NMAC

FD

N
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 Reverse Osmosis Reject Discharge Fields Stage 1 Abatement – First Quarterly Progress Report 
  HollyFrontier Navajo Refining LLC 
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APPENDIX A 

BORING LOGS, DRILLING PERMITS, and WELL COMPLETION LOGS 

  



SOIL MOISTURE PROBE BORING LOGS  



3352.2

3349.2

3345.2

MP-1 (2')

MP-1 (5')

MP-1 (10')

CL

CL

CL

3.0

6.0

10.0

(CL) Brown Loamy Top Soil, Loose, Dry

(CL) Light Greyish Brown Silty CLAY, Loose, Dry, CaCO3
material

(CL) Olive Sandy CLAY, Soft, Moist

Bottom of borehole at 10.0 feet.

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3355.16 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/10/19 COMPLETED 7/10/19
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PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MP-1

MATERIAL DESCRIPTION   REMARKS

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 674987.9Easting: 523841.6



3354.4

3351.4

3348.4

MP-2 (2')

MP-2 (5')

CL

ML

CL

4.0

7.0

10.0

(CL) Brown Clayey Top Soil, Very Loose, Dry/Moist

(ML) Light Brown Sandy Silt, Very Loose, Dry

(CL) Light Brown/Grey Sandy CLAY, Moist, Soft, CaCO3
nodues

Bottom of borehole at 10.0 feet.

PID = 1.7

PID = 0.7

PID = 0.2

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3358.38 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB
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AT TIME OF DRILLING ---
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PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MP-2

MATERIAL DESCRIPTION    REMARKS

MP-2 (10')

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 674797.6Easting: 523405.8



3348.9

3344.9

3342.9

MP-3 (2')

MP-3 (5')

MP-3 (10')

ML

CL

CL

4.0

8.0

10.0

(ML) Brown Silty Top Soil, Dry, Very Loose, Fine Sand

(CL) Brown Sandy CLAY, Very Soft, Moist

(CL) Greyish Brown Sandy CLAY, Very Soft, Moist

Bottom of borehole at 10.0 feet.

PID = 1.2

PID = 0.6

PID = 0.1

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3352.91 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/11/19 COMPLETED 7/11/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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Wood Environment & Infrastructure Solutions, Inc.

MP-3

MATERIAL DESCRIPTION     REMARKS

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 674779.8 Easting: 524584.4



3356.1

3354.1

3350.1

MP-4 (2')

MP-4 (5')

MP-4 (10')

ML

ML

CL

4.0

6.0

10.0

(ML) Olive Silty Top Soil, Very Loose, Dry, CaCO3
nodules

(ML) Light Olive Sandy SILT, Dry, Very Loose

(CL) Light Brown/Grey Sandy CLAY, Soft, Moist, CaCO3
nodules

Bottom of borehole at 10.0 feet.

PID = 1.8

PID = 0.8

PID = 1.3

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3360.14 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/12/19 COMPLETED 7/12/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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PROJECT NAME RO Reject Discharge Fields
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Wood Environment & Infrastructure Solutions, Inc.

MP-4

MATERIAL DESCRIPTION    REMARKS

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 674309.8 Easting: 522961.4



3347.2

3345.2

3341.2

MP-5 (2')

MP-5 (5')

MP-5 (10')

CL

CL

CL

4.0

6.0

10.0

(CL) Brown Sandy CLAY, Moist, Soft

(CL) Greyish Brown Sandy CLAY, Moist, Soft

Bottom of borehole at 10.0 feet.

PID = 2.8

PID = 4.6

PID = 5.5

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3351.2 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/12/19 COMPLETED 7/12/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields
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Wood Environment & Infrastructure Solutions, Inc.

MP-5

MATERIAL DESCRIPTION    REMARKS

(CL) Brown Clayey Top Soil, Dry/Moist, Firm

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 673967.7Easting: 525286.2



3348.9

3346.9

3342.9

MP-6 (2')

MP-6 (5')

MP-6 (10')

CL

CL

CL

4.0

6.0

10.0

(CL) Brown Sandy CLAY, Dry, Firm

(CL) Greyish Brown Sandy CLAY, Soft, Moist

Bottom of borehole at 10.0 feet.

PID = 6.6

PID = 5.7

PID = 4.9

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3352.92 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/12/19 COMPLETED 7/12/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches

D
E

P
T

H
(f

t)

0

5

10

S
A

M
P

L
E

 I
D

PAGE  1  OF  1

U
.S

.C
.S

.

G
R

A
P

H
IC

L
O

G

P
h
o
to

io
n
iz

a
ti
o
n

D
e
te

c
to

r 
(P

ID
)

p
a
rt

s
 p

e
r 

m
ill

io
n

CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MP-6

MATERIAL DESCRIPTION    REMARKS

(CL) Brown Clayey Top Soil, Firm, Dry

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 673728.3Easting: 525032.6



3354.6

3351.6

3348.6

MP-7 (2')

MP-7 (5')

MP-7 (10')

CL

CL

CL

4.0

7.0

10.0

(CL) Brown Clayey Top Soil, Firm, Dry/Moist

(CL) Brown Sandy CLAY, Firm, Moist, Trace CaCO3
nodules

(CL) Pinkish Brown Sandy Clay, Soft, Moist, CaCO3
nodules

Bottom of borehole at 10.0 feet.

PID = 2.1

PID = 3

PID = 2.3

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3358.6 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/12/19 COMPLETED 7/12/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MP-7

MATERIAL DESCRIPTION    REMARKS

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 673076.9Easting: 523874.2



3347.5

3344.5

MP-8 (2')

MP-8 (5')

MP-8 (10')

CL

CL

7.0

10.0

(CL) Brown Sandy CLAY, Firm, Dry/Moist, Trace CaCO3
nodules

(CL) Greyish Brown Sandy CLAY, Soft, Moist

Bottom of borehole at 10.0 feet.

PID = 7

PID = 8.3

PID = 3.2

NOTES Soil Moisture Probe Boring

GROUND ELEVATION 3354.53 ft

LOGGED BY SHM

DRILLING METHOD Geoprobe

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/12/19 COMPLETED 7/12/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Field

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MP-8

MATERIAL DESCRIPTION    REMARKS

samuel.mcmahan
Typewritten text
Moisture Probe @ 2'Moisture Probe @ 5'Moisture Probe @ 10'

samuel.mcmahan
Typewritten text
Northing: 673254.1Easting: 524908.6



3356.4

3347.4

3346.4

3344.4

3343.4

3341.4

3338.4

3335.4

3333.4

3331.4

N/A

CL

ML

ML

ML

ML

CL

CL

CL

SC

CL

5.0

14.0

15.0

17.0

18.0

20.0

23.0

26.0

28.0

30.0

(CL) Olive Brown Sandy CLAY with pea-sized gravel, dry,
medium dense

(ML) Light Greyish Brown Sandy SILT with clay, dry, very
hard, Iron and Manganese staining, trace pea-sized
pebbles & CaCO3 nodules. Gypsum observed.

(ML) White / Light Grey Sandy SILT w/ clay, soft, moist

(ML) Same as above with thin pebble beds, wet

(ML) Same as above, hard, dry, CaCO3 material, no
pebbles

(CL) Reddish Brown Sandy CLAY, firm, moist

(CL) Olive Brown Sandy CLAY, soft, wet pea-sized gravel

(CL) Reddish Brown Sandy CLAY, firm, moist

(SC) Reddish Brown Clayey SAND, fine grained,
saturated, loose

(CL) Reddish Brown Sandy CLAY, firm, moist

Bottom of borehole at 30.0 feet.

Cement and
Bentonite
Grout

Bentonite
Seal

Slotted
Screen

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

NOTES 4'x4'x4" Concrete Flush-Mount Surface Completion

GROUND ELEVATION 3361.37 ft

LOGGED BY SHM

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/10/19 COMPLETED 7/10/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

2hrs AFTER DRILLING 9.86 ft / Elev 3351.51 ft
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MATERIAL DESCRIPTION

CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.
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MW-140

HOLE SIZE 8.5 inches

WELL DIAGRAM

Casing Top Elev: 3361.23 (ft)
Northing: 674324.9
Easting: 522721.5
Casing Type: 2" PVC

16/30 Sand
Filter Pack
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WELL COMPLETION LOGS



3357.2

3347.2

3346.2

3341.2

3336.2

3333.2

3330.2

N/A

SW

ML

ML

ML

CL

SP

CL

3.0

13.0

14.0

19.0

24.0

27.0

30.0

(SW) Light Brown gravelly SAND Fill material

(ML) Light Yellowish Brown Sandy SILT with little clay,
soft, moist, CaCO3 material

(ML) Same as above with pebbles

(ML) Same as above, saturated at 15', iron staining at 18'

(CL) Reddish Brown CLAY with fine Sand, moist, hard

(SP) Reddish Brown fine SAND, loose, saturated

(CL) Olive Sandy CLAY, hard, moist

Bottom of borehole at 30.0 feet.

Cement and
Bentonite
Grout

Bentonite
Seal

Slotted
Screen

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

NOTES 4'x4'x4" Concrete Flush-Mount Surface Completion

GROUND ELEVATION 3360.19 ft

LOGGED BY SHM

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/10/19 COMPLETED 7/10/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

2.5hrs AFTER DRILLING 10.80 ft / Elev 3349.39 ft

HOLE SIZE 8.5 inches
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MATERIAL DESCRIPTION

WELL DIAGRAM
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CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

16/30 Sand
Filter Pack

Casing Top Elev: 3359.89 (ft)

Northing:674881.5
Easting: 522681.7
Casing Type: 2" PVC

MW-141



3350.9

3346.9

3340.9

3333.9

3330.9

3326.9

3323.9

3322.9

N/A

ML

ML

CL

CL

CL

SC

SC

CL

2.0

6.0

12.0

19.0

22.0

26.0

29.0

30.0

(ML) Olive Sandy SILT, Firm, Dry, CaCO3 material

(ML) Same as above, Light Brownish Grey

(CL) Light Brownish Grey Sandy CLAY, Firm, Moist,
CaCO3 material, Iron and Manganese staining

(CL) Same as above, Olive color

(CL) Pinkish White Sandy CLAY with CaCO3 nodules,
Soft, Wet

(SC) Pinkish Brown Clayey Fine SAND, dense, moist,
CaCO3 nodules

(SC) Same as above, Loose, Saturated at 26'

(CL) Pinkish Brown Sandy CLAY, Firm, Moist

Bottom of borehole at 30.0 feet.

Cement and
Bentonite
Grout

Bentonite
Seal

16/30 Sand
Filter Pack

Slotted
Screen

PID = 0.3

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

NOTES 4'x4'x4" Concrete Stick-Up Surface Completion

GROUND ELEVATION 3352.88 ft

LOGGED BY SHM

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/11/19 COMPLETED 7/11/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

24hrs AFTER DRILLING 10.26 ft / Elev 3342.62 ft

HOLE SIZE 8.5 inches
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MATERIAL DESCRIPTION

WELL DIAGRAM
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CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MW-142

Casing Top Elev: 3355.78 (ft)

Northing: 674921.3
Easting: 524450.8
Casing Type: 2" PVC



3345.8

3341.8

3336.8

3327.8

3326.8

3322.8

NA

ML

CL

CL

CL

SC

CL

7.0

11.0

16.0

25.0

26.0

30.0

(ML) Olive Brown Sandy SILT, Firm, Dry, Trace CaCO3
nodules

(CL) Olive Brown Sandy CLAY, Soft, Dry/Moist, CaCO3
nodules, Iron and Manganese staining

(CL) Pinkish Brown Sandy CLAY, Firm, Moist, CaCO3
nodules

(CL) Pinkish Grey Sandy CLAY, Firm, Moist, Iron and
Manganese staining, Trace CaCO3 material

(SC) Pinkish Grey Clayey SAND, Saturated, Loose,
CaCO3 nodules

(CL) Pinkish Grey Sandy CLAY, Firm, Moist

Bottom of borehole at 30.0 feet.

Cement and
Bentonite
Grout

Bentonite
Seal

16/30 Sand
Filter Pack

Slotted
Screen

PID = 0.3

PID = 0.1

PID = 0

PID = 0

PID = 0

PID = 0

NOTES 4'x4'x4" Concrete Stick-Up Surface Completion

GROUND ELEVATION 3352.78 ft

LOGGED BY SHM

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/11/19 COMPLETED 7/11/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

24hrs AFTER DRILLING 10.45 ft / Elev 3342.33 ft

HOLE SIZE 8.5 inches
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MATERIAL DESCRIPTION

WELL DIAGRAM
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CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MW-143

Casing Top Elev: 3355.85 (ft)

Northing: 674759.7
Easting: 524752.0
Casing Type: 2" PVC



3346.1

3343.1

3337.1

3331.1

3328.1

3325.1

3321.1

3318.1

N/A

CL

CL

CL

ML

CL

SM

CL

CL

2.0

5.0

11.0

17.0

20.0

23.0

27.0

30.0

(CL) Same as above, Pink, Dry, Firm

(CL) Light Pinkish Brown, Silty CLAY with CaCO3
material and Gypsum, Firm, Dry

(ML) Yellowish Brown Clayey SILT with Fine sand, Soft,
Moist/Wet, Gypsum and CaCO3 material

(CL) Reddish Brown Silty CLAY with Fine Sand, Firm,
Moist/Wet, CaCO3 material

(SM) Olive Brown Fine Silty SAND, Medium Dense,
Saturated

(CL) Olice Brown CLAY, Hard, Moist

(CL) White CLAY, Hard, Dry, CaCO3 material

Bottom of borehole at 30.0 feet.

Cement and
Bentonite
Grout

Bentonite
Seal

16/30 Sand
Filter Pack

Slotted
Screen

PID = 4.6

PID = 5.5

PID = 1.9

PID = 0

PID = 0

NOTES 4'x4'x4" Concrete Stick-Up Surface Completion

LOGGED BY SHM

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Tolunay-Wong Engineers GROUND WATER LEVELS:

CHECKED BY RB

DATE STARTED 7/10/19 COMPLETED 7/10/19

AT TIME OF DRILLING ---

AT END OF DRILLING ---

168hrs AFTER DRILLING 11.48 ft / Elev 3336.61 ft

HOLE SIZE 8.5 inches
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MATERIAL DESCRIPTION

WELL DIAGRAM

P
h
o
to

io
n
iz

a
ti
o
n

D
e
te

c
to

r 
(P

ID
)

p
a
rt

s
 p

e
r 

m
ill

io
n

CLIENT Holly Frontier Navajo Refinery

PROJECT NUMBER 6703180022

PROJECT NAME RO Reject Discharge Fields

PROJECT LOCATION Artesia, NM
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Wood Environment & Infrastructure Solutions, Inc.

MW-144

Casing Top Elev: 3351.12 (ft)

Northing: 674091.1
Easting: 526174.6
Casing Type: 2" PVC

PID = 8.6

PID = 3.6

PID = 4.0

(CL) Olive Silty CLAY with Trace Fine sand, Trace
CaCO3 nodules, Firm, Dry

GROUND ELEVATION 3348.10 ft
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APPENDIX B 

WELL DEVELOPMENT and SAMPLING FORMS 
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APPENDIX C 

SOIL MOISTURE DATA GRAPHS 
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APPENDIX D 

LABORATORY ANALYTICAL REPORTS and DATA USABILITY SUMMARY 

(electronic) 

  



  1 

Data Review Checklist for Groundwater and Soil Samples 
 

Analytical Data Review Checklist 
Laboratory Name: Pace Analytical 
Review Date: 8/26/2019 

Project Number/Name: 670318002 
Laboratory Reports Reviewed: L1119017 (Soil) and L1119789 (Groundwater) 
Sample Date(s): July 8 – 17, 2019 Sample matrix: Groundwater and Soil 

Custody Information Y/N NA Affects 
Usability? 

Comments 

Date and time of sample collection recorded on COC?  Y    

Date and time of sample receipt recorded on COC? Y    

Field IDs assigned to each sample on COC? Y    

Sample preservatives correctly? Y    

Receipt temp between 2 and 6oC? Y    

Samples received intact and not broken? Y    

Laboratory Data Package Y/N NA 
Affects 

Usability? Comments 

Laboratory NELAP accreditation referenced on report? Y    

Is each sample cross-referenced to laboratory ID? Y    

Are case narratives, laboratory review checklists, and/or exception reports 
included, if applicable? Y    

Analytical & prep methods listed on the report? Y    

Analytical results reported as quantified or when below MQL reported as 
estimated concentrations? Y    

Are MQLs listed for each analyte? Y    

Are soil samples reported on a dry weight basis? Y    

Are surrogate recoveries reported? Y    

Are matrix spike (MS/MSD) results reported from project samples? Y    

Field blank or trip blank samples submitted? Y   No trip blanks 

Field duplicate samples submitted? Y    



  2 

Analytical Data Review Checklist 
Laboratory Name: Pace Analytical 
Review Date: 8/26/2019 

Project Number/Name: 670318002 
Laboratory Reports Reviewed: L1119017 (Soil) and L1119789 (Groundwater) 
Sample Date(s): July 8 – 17, 2019 Sample matrix: Groundwater and Soil 

Holding times within limits? Y    

Project Samples  Y/N NA Affects 
Usability? 

Comments 

Are laboratory results sufficient to meet the purpose(s) for which the samples 
were collected? 

Y    

Surrogate recovery (%R) within the lab-defined range? Y     

Is the RPD, or absolute difference, between field duplicate results within the 
acceptance criteria? 

Y    

Are any project sample results flagged by the laboratory indicating unresolved 
issues or questionable/unreliable data? 

N    

Were there problems or anomalies in the receipt, handling, prep, or analysis of 
samples? 

N    

Did lab take corrective actions in response to problems or anomalies in the 
receipt/handling/prep/analysis of samples? 

 NA   

Does the data review address issues identified in the case narrative, laboratory 
review checklists, or exception reports? 

 NA   

Field / Laboratory Method Blanks  Y/N NA Affects 
Usability? 

Comments 

Are analytes detected in any blanks? Y  No  

Are sample results flagged to indicate analytes were detected in an associated 
blank? Y  No  

Laboratory Control Samples (LCS/LCSD)  Y/N NA Affects 
Usability? Comments 

LCS/LCSD recoveries (%R) within the laboratory defined range? Y    

LCS/LCSD RPDs within laboratory defined range? Y    

LCS/LCSD results flagged indicating problems/anomalies not corrected by 
laboratory? 

 NA   

Matrix Spike Samples (MS/MSD)  Y/N NA 
Affects 

Usability? Comments 

Were samples from the site used for MS/MSD analysis? Y    

MS/MSD recoveries (%R) within the laboratory defined range? N 

 

No 1. 

MS/MSD RPDs within laboratory defined range? Y   
 



  3 

Analytical Data Review Checklist 
Laboratory Name: Pace Analytical 
Review Date: 8/26/2019 

Project Number/Name: 670318002 
Laboratory Reports Reviewed: L1119017 (Soil) and L1119789 (Groundwater) 
Sample Date(s): July 8 – 17, 2019 Sample matrix: Groundwater and Soil 
MS/MSD results flagged indicating problems/anomalies not corrected by 
laboratory? 

 NA   

Laboratory Duplicates Y/N NA Affects 
Usability? 

Comments 

Are laboratory duplicates within laboratory defined range? Y    

Are laboratory duplicate results flagged indicating problems and/or anomalies 
not corrected by laboratory? N    

Supplemental Review Y/N NA 
Affects 

Usability? Comments 

Does the above review indicate systematic problems warrant supplemental 
review of raw data to determine the data usability? 

N    

Were other data usability checklists used to perform further or supplemental 
review? 

N    

Comments / Qualifiers Attached to Data 

Data Qualifiers: 
B: The same analyte is found in the associated blank. 
E: The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL). 
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. 
O1: The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate 
matrix interference. 
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. 
Notes: 
1. Batches outside establish control limits listed on Laboratory Review Checklist: Exception Reports 

Laboratory Usability Review Attachments Y/N NA Affects Usability? Comments 

Laboratory Data Package Y    

Data Package Review Conducted By:  Casey Richards Review Date: 8/26/2019 

 
Revised:  11-17-14 
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ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-5 (2')  L1119009-01  Solid Sam McMahan 07/12/19 08:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1314814 1 07/22/19 08:25 07/22/19 08:36 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 13:00 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 20:51 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 17:49 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (2')  L1119009-02  GW Sam McMahan 07/12/19 08:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:32 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 14:52 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (5')  L1119009-03  Solid Sam McMahan 07/12/19 08:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1314814 1 07/22/19 08:25 07/22/19 08:36 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 14:05 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:02 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:22 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:05 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (5')  L1119009-04  GW Sam McMahan 07/12/19 08:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:35 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 14:55 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (10')  L1119009-05  Solid Sam McMahan 07/12/19 08:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1314814 1 07/22/19 08:25 07/22/19 08:36 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 14:31 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:05 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:25 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:08 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (10')  L1119009-06  GW Sam McMahan 07/12/19 08:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:37 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 14:58 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-6 (2')  L1119009-07  Solid Sam McMahan 07/12/19 08:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1314814 1 07/22/19 08:25 07/22/19 08:36 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 14:44 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 20 07/18/19 09:30 07/18/19 14:57 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:12 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:18 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (2')  L1119009-08  GW Sam McMahan 07/12/19 08:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:45 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:08 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (5')  L1119009-09  Solid Sam McMahan 07/12/19 08:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1314814 1 07/22/19 08:25 07/22/19 08:36 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 15:10 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 10 07/18/19 09:30 07/18/19 19:55 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:15 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:22 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (5')  L1119009-10  GW Sam McMahan 07/12/19 08:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:48 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:12 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (10')  L1119009-11  Solid Sam McMahan 07/12/19 09:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315306 1 07/22/19 15:03 07/22/19 15:13 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 15:23 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 20 07/18/19 09:30 07/18/19 15:36 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:18 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:28 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:25 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (10')  L1119009-12  GW Sam McMahan 07/12/19 09:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:50 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:15 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-8 (2')  L1119009-13  Solid Sam McMahan 07/12/19 09:10 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315306 1 07/22/19 15:03 07/22/19 15:13 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 15:49 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 5 07/18/19 09:30 07/18/19 16:02 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:20 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:28 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (2')  L1119009-14  GW Sam McMahan 07/12/19 09:10 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:53 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:18 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (5')  L1119009-15  Solid Sam McMahan 07/12/19 09:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315306 1 07/22/19 15:03 07/22/19 15:13 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 16:40 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 5 07/18/19 09:30 07/18/19 20:08 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:22 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:32 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (5')  L1119009-16  GW Sam McMahan 07/12/19 09:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:55 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:22 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (10')  L1119009-17  Solid Sam McMahan 07/12/19 09:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315306 1 07/22/19 15:03 07/22/19 15:13 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 16:53 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 5 07/18/19 09:30 07/18/19 17:06 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:25 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:35 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (10')  L1119009-18  GW Sam McMahan 07/12/19 09:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:23 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:25 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-5 (2')  L1119009-19  WW Sam McMahan 07/12/19 08:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 17:42 07/20/19 17:42 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:17 07/22/19 20:17 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (5')  L1119009-20  WW Sam McMahan 07/12/19 08:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 18:27 07/20/19 18:27 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:20 07/22/19 20:20 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-5 (10')  L1119009-21  WW Sam McMahan 07/12/19 08:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 18:42 07/20/19 18:42 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 5 07/20/19 18:57 07/20/19 18:57 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:23 07/22/19 20:23 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (2')  L1119009-22  WW Sam McMahan 07/12/19 08:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 19:12 07/20/19 19:12 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 10 07/21/19 19:48 07/21/19 19:48 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:24 07/22/19 20:24 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (5')  L1119009-23  WW Sam McMahan 07/12/19 08:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 19:42 07/20/19 19:42 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 10 07/20/19 19:57 07/20/19 19:57 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:26 07/22/19 20:26 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-6 (10')  L1119009-24  WW Sam McMahan 07/12/19 09:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 20:12 07/20/19 20:12 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 20 07/21/19 20:03 07/21/19 20:03 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:33 07/22/19 20:33 JER Mt. Juliet, TN

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119009 07/23/19 19:26 7 of 56

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119009 07/24/19 08:48 7 of 56



ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-8 (2')  L1119009-25  WW Sam McMahan 07/12/19 09:10 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 20:41 07/20/19 20:41 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 5 07/20/19 21:26 07/20/19 21:26 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:35 07/22/19 20:35 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (5')  L1119009-26  WW Sam McMahan 07/12/19 09:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 21:41 07/20/19 21:41 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 5 07/20/19 21:56 07/20/19 21:56 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:36 07/22/19 20:36 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-8 (10')  L1119009-27  WW Sam McMahan 07/12/19 09:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313885 1 07/18/19 16:46 07/18/19 16:46 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 22:11 07/20/19 22:11 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 5 07/20/19 22:26 07/20/19 22:26 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:38 07/22/19 20:38 JER Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13

Revised May 2010
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:26

Project Name: Navajo RO Fields Laboratory Job Number: L1119009-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1313999, WG1314000, WG1314701, 
WG1313957, WG1314626, WG1314814, WG1315306, WG1312814 and WG1313885

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X 1

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 2

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X 3

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).

RG-366/TRRP-13

Revised May 2010
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:26

Project Name: Navajo RO Fields Laboratory Job Number: L1119009-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1313999, WG1314000, WG1314701, 
WG1313957, WG1314626, WG1314814, WG1315306, WG1312814 and WG1313885

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X 4

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:26

Project Name: Navajo RO Fields Laboratory Job Number: L1119009-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1313999, WG1314000, WG1314701, 
WG1313957, WG1314626, WG1314814, WG1315306, WG1312814 and WG1313885

ER #¹ Description

1 WG1312635 R3432130-3: The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL).

2 6010B WG1314000 Calcium, Iron, Magnesium, Potassium: Percent Recovery is outside of established control limits.
300.0 WG1312635 Fluoride: Percent Recovery is outside of established control limits.

3
300.0 WG1312635 Chloride, Fluoride, Nitrate-Nitrite, Sulfate: Relative Percent Difference is outside of established 
control limits.
300.0 WG1314701 Chloride, Sulfate: Relative Percent Difference is outside of established control limits.

4

6010B WG1313957 Magnesium, Potassium: Post Spike Percent Recovery and/or Serial Dilution Relative Percent 
Difference was outside of established control limits.
6010B WG1314000 Calcium, Iron, Lead, Magnesium, Manganese, Potassium: Post Spike Percent Recovery and/or Serial 
Dilution Relative Percent Difference was outside of established control limits.

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 9 0 0 9

MP-5 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.2 1 07/22/2019 08:36 WG1314814

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 26.4 0.945 10.0 11.9 1 07/18/2019 13:00 WG1312635

Fluoride 24.4 J6 0.310 1.00 1.19 1 07/18/2019 13:00 WG1312635

Nitrate-Nitrite 5.86 0.128 2.00 2.38 1 07/18/2019 13:00 WG1312635

Sulfate 560 0.677 50.0 59.4 1 07/18/2019 13:00 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.43 0.546 2.00 2.38 1 07/19/2019 20:51 WG1314000

Boron 9.13 J 1.50 10.0 11.9 1 07/19/2019 20:51 WG1314000

Calcium 81600 O1 V 5.50 100 119 1 07/19/2019 20:51 WG1314000

Cobalt 7.67 0.273 1.00 1.19 1 07/19/2019 20:51 WG1314000

Iron 18100 O1 V 1.67 10.0 11.9 1 07/19/2019 20:51 WG1314000

Lead 14.4 O1 0.226 0.500 0.594 1 07/19/2019 20:51 WG1314000

Magnesium 12500 O1 V 1.32 100 119 1 07/19/2019 20:51 WG1314000

Manganese 381 O1 0.143 1.00 1.19 1 07/19/2019 20:51 WG1314000

Potassium 6830 O1 V 12.2 100 119 1 07/19/2019 20:51 WG1314000

Sodium 269 B 11.7 100 119 1 07/19/2019 20:51 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.786 J 0.0950 1.00 5.94 5 07/19/2019 17:49 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 9 0 0 9

MP-5 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.16 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.119 B J 0.0126 0.200 0.200 1 07/21/2019 22:32 WG1313957

Calcium 23.5 0.0463 1.00 1.00 1 07/21/2019 22:32 WG1313957

Iron 0.174 0.0141 0.100 0.100 1 07/21/2019 22:32 WG1313957

Magnesium 5.80 0.0111 1.00 1.00 1 07/21/2019 22:32 WG1313957

Potassium 1.34 B 0.102 1.00 1.00 1 07/21/2019 22:32 WG1313957

Sodium 19.3 0.0985 1.00 1.00 1 07/21/2019 22:32 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00383 0.000250 0.00200 0.00200 1 07/19/2019 14:52 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 14:52 WG1313961

Lead 0.00107 B J 0.000240 0.00200 0.00200 1 07/19/2019 14:52 WG1313961

Manganese 0.00385 J 0.000250 0.00500 0.00500 1 07/19/2019 14:52 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 14:52 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 9 0 0 9

MP-5 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 83.8 1 07/22/2019 08:36 WG1314814

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 40.0 P1 0.949 10.0 11.9 1 07/18/2019 14:05 WG1312635

Fluoride 15.6 0.311 1.00 1.19 1 07/18/2019 14:05 WG1312635

Nitrate-Nitrite 3.87 0.128 2.00 2.39 1 07/18/2019 14:05 WG1312635

Sulfate 668 0.680 50.0 59.7 1 07/18/2019 14:05 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.96 0.549 2.00 2.39 1 07/19/2019 21:02 WG1314000

Boron 7.08 J 1.50 10.0 11.9 1 07/19/2019 21:02 WG1314000

Calcium 144000 27.6 100 597 5 07/21/2019 14:22 WG1314000

Cobalt 5.46 0.274 1.00 1.19 1 07/19/2019 21:02 WG1314000

Iron 11700 1.68 10.0 11.9 1 07/19/2019 21:02 WG1314000

Lead 7.09 0.227 0.500 0.597 1 07/19/2019 21:02 WG1314000

Magnesium 8970 1.32 100 119 1 07/19/2019 21:02 WG1314000

Manganese 309 0.143 1.00 1.19 1 07/19/2019 21:02 WG1314000

Potassium 4590 12.2 100 119 1 07/19/2019 21:02 WG1314000

Sodium 289 B 11.8 100 119 1 07/19/2019 21:02 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.771 J 0.0954 1.00 5.97 5 07/19/2019 18:05 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 9 0 0 9

MP-5 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.32 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.378 0.0126 0.200 0.200 1 07/21/2019 22:35 WG1313957

Calcium 31.3 0.0463 1.00 1.00 1 07/21/2019 22:35 WG1313957

Iron 0.0308 J 0.0141 0.100 0.100 1 07/21/2019 22:35 WG1313957

Magnesium 7.55 0.0111 1.00 1.00 1 07/21/2019 22:35 WG1313957

Potassium 0.450 B J 0.102 1.00 1.00 1 07/21/2019 22:35 WG1313957

Sodium 55.2 0.0985 1.00 1.00 1 07/21/2019 22:35 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00121 J 0.000250 0.00200 0.00200 1 07/19/2019 14:55 WG1313961

Cobalt 0.000266 J 0.000260 0.00200 0.00200 1 07/19/2019 14:55 WG1313961

Lead 0.00176 B J 0.000240 0.00200 0.00200 1 07/19/2019 14:55 WG1313961

Manganese 0.000721 J 0.000250 0.00500 0.00500 1 07/19/2019 14:55 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 14:55 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 9 0 0 9

MP-5 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 3 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 83.7 1 07/22/2019 08:36 WG1314814

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 50.8 0.950 10.0 11.9 1 07/18/2019 14:31 WG1312635

Fluoride 14.5 0.312 1.00 1.19 1 07/18/2019 14:31 WG1312635

Nitrate-Nitrite U 0.128 2.00 2.39 1 07/18/2019 14:31 WG1312635

Sulfate 1070 0.681 50.0 59.7 1 07/18/2019 14:31 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.05 0.549 2.00 2.39 1 07/19/2019 21:05 WG1314000

Boron 5.20 J 1.51 10.0 11.9 1 07/19/2019 21:05 WG1314000

Calcium 156000 27.7 100 597 5 07/21/2019 14:25 WG1314000

Cobalt 4.02 0.275 1.00 1.19 1 07/19/2019 21:05 WG1314000

Iron 8520 1.68 10.0 11.9 1 07/19/2019 21:05 WG1314000

Lead 3.86 0.227 0.500 0.597 1 07/19/2019 21:05 WG1314000

Magnesium 6850 1.33 100 119 1 07/19/2019 21:05 WG1314000

Manganese 316 0.143 1.00 1.19 1 07/19/2019 21:05 WG1314000

Potassium 2920 12.2 100 119 1 07/19/2019 21:05 WG1314000

Sodium 204 B 11.8 100 119 1 07/19/2019 21:05 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.643 J 0.0956 1.00 5.97 5 07/19/2019 18:08 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 9 0 0 9

MP-5 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.68 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0877 B J 0.0126 0.200 0.200 1 07/21/2019 22:37 WG1313957

Calcium 48.8 0.0463 1.00 1.00 1 07/21/2019 22:37 WG1313957

Iron 0.0160 J 0.0141 0.100 0.100 1 07/21/2019 22:37 WG1313957

Magnesium 9.35 0.0111 1.00 1.00 1 07/21/2019 22:37 WG1313957

Potassium 0.646 B J 0.102 1.00 1.00 1 07/21/2019 22:37 WG1313957

Sodium 14.8 0.0985 1.00 1.00 1 07/21/2019 22:37 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00171 J 0.000250 0.00200 0.00200 1 07/19/2019 14:58 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 14:58 WG1313961

Lead 0.000460 B J 0.000240 0.00200 0.00200 1 07/19/2019 14:58 WG1313961

Manganese 0.00111 J 0.000250 0.00500 0.00500 1 07/19/2019 14:58 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 14:58 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 9 0 0 9

MP-6 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 86.2 1 07/22/2019 08:36 WG1314814

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 434 0.923 10.0 11.6 1 07/18/2019 14:44 WG1312635

Fluoride 12.2 0.303 1.00 1.16 1 07/18/2019 14:44 WG1312635

Nitrate-Nitrite U 0.125 2.00 2.32 1 07/18/2019 14:44 WG1312635

Sulfate 9950 13.2 50.0 1160 20 07/18/2019 14:57 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.48 0.534 2.00 2.32 1 07/19/2019 21:12 WG1314000

Boron 12.1 1.46 10.0 11.6 1 07/19/2019 21:12 WG1314000

Calcium 81200 5.37 100 116 1 07/19/2019 21:12 WG1314000

Cobalt 8.89 0.267 1.00 1.16 1 07/19/2019 21:12 WG1314000

Iron 19600 1.64 10.0 11.6 1 07/19/2019 21:12 WG1314000

Lead 13.1 0.220 0.500 0.580 1 07/19/2019 21:12 WG1314000

Magnesium 14400 1.29 100 116 1 07/19/2019 21:12 WG1314000

Manganese 489 0.139 1.00 1.16 1 07/19/2019 21:12 WG1314000

Potassium 7080 11.9 100 116 1 07/19/2019 21:12 WG1314000

Sodium 895 11.4 100 116 1 07/19/2019 21:12 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.767 J 0.0928 1.00 5.80 5 07/19/2019 18:18 WG1313999

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119009 07/23/19 19:26 20 of 56

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119009 07/24/19 08:48 20 of 56



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 9 0 0 9

MP-6 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.33 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.167 J 0.0126 0.200 0.200 1 07/21/2019 22:45 WG1313957

Calcium 155 0.0463 1.00 1.00 1 07/21/2019 22:45 WG1313957

Iron 0.0580 J 0.0141 0.100 0.100 1 07/21/2019 22:45 WG1313957

Magnesium 46.6 0.0111 1.00 1.00 1 07/21/2019 22:45 WG1313957

Potassium 5.02 0.102 1.00 1.00 1 07/21/2019 22:45 WG1313957

Sodium 50.6 0.0985 1.00 1.00 1 07/21/2019 22:45 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00121 J 0.000250 0.00200 0.00200 1 07/19/2019 15:08 WG1313961

Cobalt 0.000350 J 0.000260 0.00200 0.00200 1 07/19/2019 15:08 WG1313961

Lead 0.000523 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:08 WG1313961

Manganese 0.00241 J 0.000250 0.00500 0.00500 1 07/19/2019 15:08 WG1313961

Uranium 0.000391 J 0.000330 0.0100 0.0100 1 07/19/2019 15:08 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 9 0 0 9

MP-6 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 74.8 1 07/22/2019 08:36 WG1314814

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 45.9 1.06 10.0 13.4 1 07/18/2019 15:10 WG1312635

Fluoride 14.1 0.349 1.00 1.34 1 07/18/2019 15:10 WG1312635

Nitrate-Nitrite U 0.143 2.00 2.67 1 07/18/2019 15:10 WG1312635

Sulfate 4840 7.62 50.0 668 10 07/18/2019 19:55 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.49 0.615 2.00 2.67 1 07/19/2019 21:15 WG1314000

Boron 9.56 J 1.68 10.0 13.4 1 07/19/2019 21:15 WG1314000

Calcium 103000 6.19 100 134 1 07/19/2019 21:15 WG1314000

Cobalt 7.28 0.307 1.00 1.34 1 07/19/2019 21:15 WG1314000

Iron 15500 1.88 10.0 13.4 1 07/19/2019 21:15 WG1314000

Lead 7.80 0.254 0.500 0.668 1 07/19/2019 21:15 WG1314000

Magnesium 11100 1.48 100 134 1 07/19/2019 21:15 WG1314000

Manganese 404 0.160 1.00 1.34 1 07/19/2019 21:15 WG1314000

Potassium 5550 13.7 100 134 1 07/19/2019 21:15 WG1314000

Sodium 320 B 13.2 100 134 1 07/19/2019 21:15 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.777 J 0.107 1.00 6.68 5 07/19/2019 18:22 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 1 1 9 0 0 9

MP-6 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.41 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.136 B J 0.0126 0.200 0.200 1 07/21/2019 22:48 WG1313957

Calcium 114 0.0463 1.00 1.00 1 07/21/2019 22:48 WG1313957

Iron U 0.0141 0.100 0.100 1 07/21/2019 22:48 WG1313957

Magnesium 29.4 0.0111 1.00 1.00 1 07/21/2019 22:48 WG1313957

Potassium 1.86 0.102 1.00 1.00 1 07/21/2019 22:48 WG1313957

Sodium 25.6 0.0985 1.00 1.00 1 07/21/2019 22:48 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000630 J 0.000250 0.00200 0.00200 1 07/19/2019 15:12 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:12 WG1313961

Lead 0.000423 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:12 WG1313961

Manganese 0.000607 J 0.000250 0.00500 0.00500 1 07/19/2019 15:12 WG1313961

Uranium 0.000417 J 0.000330 0.0100 0.0100 1 07/19/2019 15:12 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 1 1 9 0 0 9

MP-6 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 0 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 87.9 1 07/22/2019 15:13 WG1315306

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 41.3 0.904 10.0 11.4 1 07/18/2019 15:23 WG1312635

Fluoride 16.7 0.297 1.00 1.14 1 07/18/2019 15:23 WG1312635

Nitrate-Nitrite U 0.122 2.00 2.27 1 07/18/2019 15:23 WG1312635

Sulfate 14900 13.0 50.0 1140 20 07/18/2019 15:36 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.60 0.523 2.00 2.27 1 07/19/2019 21:18 WG1314000

Boron 4.92 J 1.43 10.0 11.4 1 07/19/2019 21:18 WG1314000

Calcium 200000 26.3 100 569 5 07/21/2019 14:28 WG1314000

Cobalt 3.46 0.262 1.00 1.14 1 07/19/2019 21:18 WG1314000

Iron 8290 1.60 10.0 11.4 1 07/19/2019 21:18 WG1314000

Lead 3.57 0.216 0.500 0.569 1 07/19/2019 21:18 WG1314000

Magnesium 7390 1.26 100 114 1 07/19/2019 21:18 WG1314000

Manganese 476 0.136 1.00 1.14 1 07/19/2019 21:18 WG1314000

Potassium 2920 11.6 100 114 1 07/19/2019 21:18 WG1314000

Sodium 275 B 11.2 100 114 1 07/19/2019 21:18 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.641 J 0.0910 1.00 5.69 5 07/19/2019 18:25 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 12
L 1 1 1 9 0 0 9

MP-6 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.23 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0775 B J 0.0126 0.200 0.200 1 07/21/2019 22:50 WG1313957

Calcium 475 0.0463 1.00 1.00 1 07/21/2019 22:50 WG1313957

Iron 0.652 0.0141 0.100 0.100 1 07/21/2019 22:50 WG1313957

Magnesium 35.2 0.0111 1.00 1.00 1 07/21/2019 22:50 WG1313957

Potassium 5.14 0.102 1.00 1.00 1 07/21/2019 22:50 WG1313957

Sodium 11.8 0.0985 1.00 1.00 1 07/21/2019 22:50 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00156 J 0.000250 0.00200 0.00200 1 07/19/2019 15:15 WG1313961

Cobalt 0.000503 J 0.000260 0.00200 0.00200 1 07/19/2019 15:15 WG1313961

Lead 0.00273 0.000240 0.00200 0.00200 1 07/19/2019 15:15 WG1313961

Manganese 0.0218 0.000250 0.00500 0.00500 1 07/19/2019 15:15 WG1313961

Uranium 0.000561 J 0.000330 0.0100 0.0100 1 07/19/2019 15:15 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 13
L 1 1 1 9 0 0 9

MP-8 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.3 1 07/22/2019 15:13 WG1315306

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 4600 4.71 10.0 59.3 5 07/18/2019 16:02 WG1312635

Fluoride 8.58 0.309 1.00 1.19 1 07/18/2019 15:49 WG1312635

Nitrate-Nitrite 74.9 0.127 2.00 2.37 1 07/18/2019 15:49 WG1312635

Sulfate 1420 3.38 50.0 296 5 07/18/2019 16:02 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.35 0.545 2.00 2.37 1 07/19/2019 21:20 WG1314000

Boron 9.39 J 1.49 10.0 11.9 1 07/19/2019 21:20 WG1314000

Calcium 69900 5.49 100 119 1 07/19/2019 21:20 WG1314000

Cobalt 9.84 0.273 1.00 1.19 1 07/19/2019 21:20 WG1314000

Iron 21400 1.67 10.0 11.9 1 07/19/2019 21:20 WG1314000

Lead 15.5 0.225 0.500 0.593 1 07/19/2019 21:20 WG1314000

Magnesium 15200 1.32 100 119 1 07/19/2019 21:20 WG1314000

Manganese 525 0.142 1.00 1.19 1 07/19/2019 21:20 WG1314000

Potassium 8180 12.1 100 119 1 07/19/2019 21:20 WG1314000

Sodium 1220 11.7 100 119 1 07/19/2019 21:20 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.703 J 0.0949 1.00 5.93 5 07/19/2019 18:28 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 14
L 1 1 1 9 0 0 9

MP-8 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.29 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.146 B J 0.0126 0.200 0.200 1 07/21/2019 22:53 WG1313957

Calcium 117 0.0463 1.00 1.00 1 07/21/2019 22:53 WG1313957

Iron 0.0171 J 0.0141 0.100 0.100 1 07/21/2019 22:53 WG1313957

Magnesium 46.9 0.0111 1.00 1.00 1 07/21/2019 22:53 WG1313957

Potassium 10.2 0.102 1.00 1.00 1 07/21/2019 22:53 WG1313957

Sodium 63.7 0.0985 1.00 1.00 1 07/21/2019 22:53 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00116 J 0.000250 0.00200 0.00200 1 07/19/2019 15:18 WG1313961

Cobalt 0.000662 J 0.000260 0.00200 0.00200 1 07/19/2019 15:18 WG1313961

Lead 0.000368 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:18 WG1313961

Manganese 0.00202 J 0.000250 0.00500 0.00500 1 07/19/2019 15:18 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:18 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 15
L 1 1 1 9 0 0 9

MP-8 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 90.0 1 07/22/2019 15:13 WG1315306

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 301 0.883 10.0 11.1 1 07/18/2019 16:40 WG1312635

Fluoride 12.2 0.290 1.00 1.11 1 07/18/2019 16:40 WG1312635

Nitrate-Nitrite U 0.119 2.00 2.22 1 07/18/2019 16:40 WG1312635

Sulfate 2420 3.17 50.0 278 5 07/18/2019 20:08 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.57 0.511 2.00 2.22 1 07/19/2019 21:22 WG1314000

Boron 10.8 J 1.40 10.0 11.1 1 07/19/2019 21:22 WG1314000

Calcium 79900 5.14 100 111 1 07/19/2019 21:22 WG1314000

Cobalt 6.96 0.255 1.00 1.11 1 07/19/2019 21:22 WG1314000

Iron 13100 1.57 10.0 11.1 1 07/19/2019 21:22 WG1314000

Lead 6.27 0.211 0.500 0.555 1 07/19/2019 21:22 WG1314000

Magnesium 14400 1.23 100 111 1 07/19/2019 21:22 WG1314000

Manganese 260 0.133 1.00 1.11 1 07/19/2019 21:22 WG1314000

Potassium 3400 11.4 100 111 1 07/19/2019 21:22 WG1314000

Sodium 546 10.9 100 111 1 07/19/2019 21:22 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.873 J 0.0888 1.00 5.55 5 07/19/2019 18:32 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 16
L 1 1 1 9 0 0 9

MP-8 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.51 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.143 B J 0.0126 0.200 0.200 1 07/21/2019 22:55 WG1313957

Calcium 86.1 0.0463 1.00 1.00 1 07/21/2019 22:55 WG1313957

Iron U 0.0141 0.100 0.100 1 07/21/2019 22:55 WG1313957

Magnesium 28.8 0.0111 1.00 1.00 1 07/21/2019 22:55 WG1313957

Potassium 1.42 B 0.102 1.00 1.00 1 07/21/2019 22:55 WG1313957

Sodium 29.0 0.0985 1.00 1.00 1 07/21/2019 22:55 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00207 0.000250 0.00200 0.00200 1 07/19/2019 15:22 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:22 WG1313961

Lead U 0.000240 0.00200 0.00200 1 07/19/2019 15:22 WG1313961

Manganese 0.00622 0.000250 0.00500 0.00500 1 07/19/2019 15:22 WG1313961

Uranium 0.000350 J 0.000330 0.0100 0.0100 1 07/19/2019 15:22 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 17
L 1 1 1 9 0 0 9

MP-8 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 2 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 80.2 1 07/22/2019 15:13 WG1315306

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 2290 4.96 10.0 62.3 5 07/18/2019 17:06 WG1312635

Fluoride 4.58 0.325 1.00 1.25 1 07/18/2019 16:53 WG1312635

Nitrate-Nitrite 43.4 0.134 2.00 2.49 1 07/18/2019 16:53 WG1312635

Sulfate 2440 3.55 50.0 312 5 07/18/2019 17:06 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.12 0.573 2.00 2.49 1 07/19/2019 21:25 WG1314000

Boron 11.0 J 1.57 10.0 12.5 1 07/19/2019 21:25 WG1314000

Calcium 63800 5.77 100 125 1 07/19/2019 21:25 WG1314000

Cobalt 9.30 0.287 1.00 1.25 1 07/19/2019 21:25 WG1314000

Iron 20900 1.76 10.0 12.5 1 07/19/2019 21:25 WG1314000

Lead 11.6 0.237 0.500 0.623 1 07/19/2019 21:25 WG1314000

Magnesium 14700 1.38 100 125 1 07/19/2019 21:25 WG1314000

Manganese 487 0.150 1.00 1.25 1 07/19/2019 21:25 WG1314000

Potassium 6920 12.8 100 125 1 07/19/2019 21:25 WG1314000

Sodium 1180 12.3 100 125 1 07/19/2019 21:25 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.777 J 0.0997 1.00 6.23 5 07/19/2019 18:35 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 18
L 1 1 1 9 0 0 9

MP-8 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.30 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.180 J 0.0126 0.200 0.200 1 07/21/2019 22:23 WG1313957

Calcium 114 0.0463 1.00 1.00 1 07/21/2019 22:23 WG1313957

Iron 0.0508 J 0.0141 0.100 0.100 1 07/21/2019 22:23 WG1313957

Magnesium 54.5 O1 0.0111 1.00 1.00 1 07/21/2019 22:23 WG1313957

Potassium 5.94 O1 0.102 1.00 1.00 1 07/21/2019 22:23 WG1313957

Sodium 61.4 0.0985 1.00 1.00 1 07/21/2019 22:23 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000779 J 0.000250 0.00200 0.00200 1 07/19/2019 15:25 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:25 WG1313961

Lead 0.000303 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:25 WG1313961

Manganese 0.00178 J 0.000250 0.00500 0.00500 1 07/19/2019 15:25 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:25 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 19
L 1 1 1 9 0 0 9

MP-5 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.10 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 1.51 0.0519 1.00 1.00 1 07/20/2019 17:42 WG1314701

Fluoride 2.83 0.00990 0.100 0.100 1 07/20/2019 17:42 WG1314701

Sulfate 45.5 0.0774 5.00 5.00 1 07/20/2019 17:42 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.198 0.0197 0.100 0.100 1 07/22/2019 20:17 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 20
L 1 1 1 9 0 0 9

MP-5 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.52 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 4.50 0.0519 1.00 1.00 1 07/20/2019 18:27 WG1314701

Fluoride 2.11 0.00990 0.100 0.100 1 07/20/2019 18:27 WG1314701

Sulfate 72.3 0.0774 5.00 5.00 1 07/20/2019 18:27 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0370 J 0.0197 0.100 0.100 1 07/22/2019 20:20 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 21
L 1 1 1 9 0 0 9

MP-5 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.15 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.27 0.0519 1.00 1.00 1 07/20/2019 18:42 WG1314701

Fluoride 1.83 0.00990 0.100 0.100 1 07/20/2019 18:42 WG1314701

Sulfate 156 0.387 5.00 25.0 5 07/20/2019 18:57 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:23 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 22
L 1 1 1 9 0 0 9

MP-6 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 7.91 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 18.2 0.0519 1.00 1.00 1 07/20/2019 19:12 WG1314701

Fluoride 1.14 0.00990 0.100 0.100 1 07/20/2019 19:12 WG1314701

Sulfate 647 0.774 5.00 50.0 10 07/21/2019 19:48 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0450 J 0.0197 0.100 0.100 1 07/22/2019 20:24 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 23
L 1 1 1 9 0 0 9

MP-6 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 8 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.18 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 3.67 0.0519 1.00 1.00 1 07/20/2019 19:42 WG1314701

Fluoride 1.28 0.00990 0.100 0.100 1 07/20/2019 19:42 WG1314701

Sulfate 459 0.774 5.00 50.0 10 07/20/2019 19:57 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:26 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 24
L 1 1 1 9 0 0 9

MP-6 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.12 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 1.92 0.0519 1.00 1.00 1 07/20/2019 20:12 WG1314701

Fluoride 1.46 0.00990 0.100 0.100 1 07/20/2019 20:12 WG1314701

Sulfate 1390 1.55 5.00 100 20 07/21/2019 20:03 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:33 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 25
L 1 1 1 9 0 0 9

MP-8 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.26 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 211 0.260 1.00 5.00 5 07/20/2019 21:26 WG1314701

Fluoride 0.763 0.00990 0.100 0.100 1 07/20/2019 20:41 WG1314701

Sulfate 250 0.387 5.00 25.0 5 07/20/2019 21:26 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 2.07 0.0197 0.100 0.100 1 07/22/2019 20:35 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 26
L 1 1 1 9 0 0 9

MP-8 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 1 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.39 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 19.4 0.0519 1.00 1.00 1 07/20/2019 21:41 WG1314701

Fluoride 1.65 0.00990 0.100 0.100 1 07/20/2019 21:41 WG1314701

Sulfate 361 0.387 5.00 25.0 5 07/20/2019 21:56 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0890 J 0.0197 0.100 0.100 1 07/22/2019 20:36 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 27
L 1 1 1 9 0 0 9

MP-8 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:46:56 PM WG1313885

Fluid 3 7/18/2019 4:46:56 PM WG1313885

Final pH 8.37 7/18/2019 4:46:56 PM WG1313885

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 84.3 0.0519 1.00 1.00 1 07/20/2019 22:11 WG1314701

Fluoride 0.511 0.00990 0.100 0.100 1 07/20/2019 22:11 WG1314701

Sulfate 415 0.387 5.00 25.0 5 07/20/2019 22:26 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.807 0.0197 0.100 0.100 1 07/22/2019 20:38 WG1314626
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry report basis for soils].

MDL Method Detection Limit.

MQL (dry) Method Quantitation Limit.

MQL Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

SDL (dry) Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

B The same analyte is found in the associated blank.

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

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.

O1 The analyte failed the method required serial dilution test and/or subsequent post-spike criteria.  These failures indicate 
matrix interference.

P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Qualifier Description

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 23,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1119017

Samples Received: 07/16/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 23,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-4 (2')  L1119017-01  Solid Sam McMahan 07/12/19 07:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 17:32 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 50 07/18/19 09:30 07/18/19 17:45 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:28 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:30 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:38 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (2')  L1119017-02  GW Sam McMahan 07/12/19 07:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 22:58 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:28 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (5')  L1119017-03  Solid Sam McMahan 07/12/19 07:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 17:58 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 20 07/18/19 09:30 07/18/19 18:11 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:30 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:33 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:42 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (5')  L1119017-04  GW Sam McMahan 07/12/19 07:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:01 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:31 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (10')  L1119017-05  Solid Sam McMahan 07/12/19 07:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 18:24 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 20 07/18/19 09:30 07/18/19 18:37 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:33 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:35 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:45 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-4 (10')  L1119017-06  GW Sam McMahan 07/12/19 07:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:03 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:35 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (2')  L1119017-07  Solid Sam McMahan 07/12/19 07:40 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 19:16 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 5 07/18/19 09:30 07/18/19 22:21 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:36 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:55 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (2')  L1119017-08  GW Sam McMahan 07/12/19 07:40 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:06 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:38 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (5')  L1119017-09  Solid Sam McMahan 07/12/19 07:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 1 07/18/19 09:30 07/18/19 19:29 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312635 5 07/18/19 09:30 07/18/19 22:33 ST Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:43 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 18:58 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (5')  L1119017-10  GW Sam McMahan 07/12/19 07:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:08 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 15:58 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (10')  L1119017-11  Solid Sam McMahan 07/12/19 07:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 01:36 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 50 07/19/19 00:10 07/19/19 01:48 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:46 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:38 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 19:01 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-7 (10')  L1119017-12  GW Sam McMahan 07/12/19 07:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:19 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 16:01 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1-SOIL  L1119017-13  Solid Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 02:01 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 50 07/19/19 00:10 07/19/19 02:14 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:49 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:40 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 19:05 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1-SOIL  L1119017-14  GW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:21 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 16:04 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-2-SOIL  L1119017-15  Solid Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 02:27 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 02:40 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:51 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 19:08 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-2-SOIL  L1119017-16  GW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:24 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 14:39 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-3-SOIL  L1119017-17  Solid Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315307 1 07/22/19 14:47 07/22/19 14:55 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 02:53 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 20 07/19/19 00:10 07/19/19 03:44 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 1 07/18/19 22:19 07/19/19 21:54 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314000 5 07/18/19 22:19 07/21/19 14:43 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313999 5 07/18/19 22:17 07/19/19 19:11 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

DUP-3-SOIL  L1119017-18  GW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312814 1 07/17/19 12:08 07/17/19 12:08 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313957 1 07/19/19 11:48 07/21/19 23:26 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313961 1 07/19/19 09:29 07/19/19 16:08 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (2')  L1119017-19  WW Sam McMahan 07/12/19 07:20 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 15:35 07/20/19 15:35 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 50 07/20/19 15:53 07/20/19 15:53 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:41 07/22/19 20:41 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (5')  L1119017-20  WW Sam McMahan 07/12/19 07:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 16:11 07/20/19 16:11 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 20 07/20/19 16:28 07/20/19 16:28 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:42 07/22/19 20:42 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-4 (10')  L1119017-21  WW Sam McMahan 07/12/19 07:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 16:46 07/20/19 16:46 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 10 07/20/19 17:39 07/20/19 17:39 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:44 07/22/19 20:44 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (2')  L1119017-22  WW Sam McMahan 07/12/19 07:40 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 17:56 07/20/19 17:56 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 18:40 07/21/19 18:40 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:45 07/22/19 20:45 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-7 (5')  L1119017-23  WW Sam McMahan 07/12/19 07:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 19:07 07/20/19 19:07 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 19:15 07/21/19 19:15 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:47 07/22/19 20:47 JER Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-7 (10')  L1119017-24  WW Sam McMahan 07/12/19 07:50 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 19:25 07/20/19 19:25 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 20 07/20/19 19:42 07/20/19 19:42 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:54 07/22/19 20:54 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-1-SOIL  L1119017-25  WW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 20:00 07/20/19 20:00 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 50 07/20/19 20:17 07/20/19 20:17 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:56 07/22/19 20:56 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-2-SOIL  L1119017-26  WW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 21:10 07/20/19 21:10 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 19:33 07/21/19 19:33 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:57 07/22/19 20:57 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-3-SOIL  L1119017-27  WW Sam McMahan 07/12/19 00:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 21:28 07/20/19 21:28 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 50 07/20/19 21:46 07/20/19 21:46 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 20:59 07/22/19 20:59 JER Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13

Revised May 2010
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 20:42

Project Name: Navajo RO Fields Laboratory Job Number: L1119017-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1312638, WG1313999, WG1314000, 
WG1314691, WG1313957, WG1314626, WG1315307, WG1312814 and WG1313869

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X 1

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 2

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X 3

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 20:42

Project Name: Navajo RO Fields Laboratory Job Number: L1119017-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1312638, WG1313999, WG1314000, 
WG1314691, WG1313957, WG1314626, WG1315307, WG1312814 and WG1313869

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X 4

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 20:42

Project Name: Navajo RO Fields Laboratory Job Number: L1119017-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312635, WG1313961, WG1312638, WG1313999, WG1314000, 
WG1314691, WG1313957, WG1314626, WG1315307, WG1312814 and WG1313869

ER #¹ Description

1

WG1312635 R3432130-3: The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL). 
WG1312638 R3432485-6 and 7: The analyte concentration exceeds the upper limit of the calibration range of the 
instrument established by the initial calibration (ICAL). 
WG1314691 R3432717-3, 4, 5, 6 and 7: The analyte concentration exceeds the upper limit of the calibration range of the 
instrument established by the initial calibration (ICAL).

2

300.0 WG1312638 Sulfate: Percent Recovery is outside of established control limits.
300.0 WG1314691 Sulfate: Percent Recovery is outside of established control limits.
6010B WG1314000 Calcium, Iron, Magnesium, Potassium: Percent Recovery is outside of established control limits.
300.0 WG1312635 Fluoride: Percent Recovery is outside of established control limits.
300.0 WG1312638 Fluoride: Percent Recovery is outside of established control limits.

3 300.0 WG1312635 Chloride, Fluoride, Nitrate-Nitrite, Sulfate: Relative Percent Difference is outside of established 
control limits.

4

6010B WG1313957 Magnesium, Potassium: Post Spike Percent Recovery and/or Serial Dilution Relative Percent 
Difference was outside of established control limits.
6010B WG1314000 Calcium, Iron, Lead, Magnesium, Manganese, Potassium: Post Spike Percent Recovery and/or Serial 
Dilution Relative Percent Difference was outside of established control limits.

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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Reviewer Name: Jason Romer Prep Batch Number(s): WG1312635, WG1313961, WG1312638, WG1313999, WG1314000, 
WG1314691, WG1313957, WG1314626, WG1315307, WG1312814 and WG1313869

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119017 07/24/19 10:11 13 of 56



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 9 0 1 7

MP-4 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 87.1 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 488 0.913 10.0 11.5 1 07/18/2019 17:32 WG1312635

Fluoride 32.2 0.300 1.00 1.15 1 07/18/2019 17:32 WG1312635

Nitrate-Nitrite 0.583 J 0.123 2.00 2.30 1 07/18/2019 17:32 WG1312635

Sulfate 19700 32.7 50.0 2870 50 07/18/2019 17:45 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.61 0.528 2.00 2.30 1 07/19/2019 21:28 WG1314000

Boron 9.12 J 1.45 10.0 11.5 1 07/19/2019 21:28 WG1314000

Calcium 154000 26.6 100 574 5 07/21/2019 14:30 WG1314000

Cobalt 5.41 0.264 1.00 1.15 1 07/19/2019 21:28 WG1314000

Iron 12900 1.62 10.0 11.5 1 07/19/2019 21:28 WG1314000

Lead 9.36 0.218 0.500 0.574 1 07/19/2019 21:28 WG1314000

Magnesium 10900 1.27 100 115 1 07/19/2019 21:28 WG1314000

Manganese 286 0.138 1.00 1.15 1 07/19/2019 21:28 WG1314000

Potassium 4470 11.8 100 115 1 07/19/2019 21:28 WG1314000

Sodium 607 11.3 100 115 1 07/19/2019 21:28 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.631 J 0.0918 1.00 5.74 5 07/19/2019 18:38 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 9 0 1 7

MP-4 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.00 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.193 J 0.0126 0.200 0.200 1 07/21/2019 22:58 WG1313957

Calcium 615 0.0463 1.00 1.00 1 07/21/2019 22:58 WG1313957

Iron 0.0200 J 0.0141 0.100 0.100 1 07/21/2019 22:58 WG1313957

Magnesium 35.0 0.0111 1.00 1.00 1 07/21/2019 22:58 WG1313957

Potassium 2.81 0.102 1.00 1.00 1 07/21/2019 22:58 WG1313957

Sodium 42.3 0.0985 1.00 1.00 1 07/21/2019 22:58 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00157 J 0.000250 0.00200 0.00200 1 07/19/2019 15:28 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:28 WG1313961

Lead 0.000394 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:28 WG1313961

Manganese 0.00149 J 0.000250 0.00500 0.00500 1 07/19/2019 15:28 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:28 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 9 0 1 7

MP-4 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 79.0 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 19.9 1.01 10.0 12.7 1 07/18/2019 17:58 WG1312635

Fluoride 23.8 0.330 1.00 1.27 1 07/18/2019 17:58 WG1312635

Nitrate-Nitrite U 0.136 2.00 2.53 1 07/18/2019 17:58 WG1312635

Sulfate 16100 14.4 50.0 1270 20 07/18/2019 18:11 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.25 0.582 2.00 2.53 1 07/19/2019 21:30 WG1314000

Boron 7.10 J 1.60 10.0 12.7 1 07/19/2019 21:30 WG1314000

Calcium 208000 29.3 100 633 5 07/21/2019 14:33 WG1314000

Cobalt 4.18 0.291 1.00 1.27 1 07/19/2019 21:30 WG1314000

Iron 8400 1.79 10.0 12.7 1 07/19/2019 21:30 WG1314000

Lead 5.54 0.241 0.500 0.633 1 07/19/2019 21:30 WG1314000

Magnesium 9450 1.41 100 127 1 07/19/2019 21:30 WG1314000

Manganese 208 0.152 1.00 1.27 1 07/19/2019 21:30 WG1314000

Potassium 3110 13.0 100 127 1 07/19/2019 21:30 WG1314000

Sodium 357 12.5 100 127 1 07/19/2019 21:30 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.760 J 0.101 1.00 6.33 5 07/19/2019 18:42 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 9 0 1 7

MP-4 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.11 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.191 J 0.0126 0.200 0.200 1 07/21/2019 23:01 WG1313957

Calcium 509 0.0463 1.00 1.00 1 07/21/2019 23:01 WG1313957

Iron U 0.0141 0.100 0.100 1 07/21/2019 23:01 WG1313957

Magnesium 19.2 0.0111 1.00 1.00 1 07/21/2019 23:01 WG1313957

Potassium 0.595 B J 0.102 1.00 1.00 1 07/21/2019 23:01 WG1313957

Sodium 47.9 0.0985 1.00 1.00 1 07/21/2019 23:01 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000915 J 0.000250 0.00200 0.00200 1 07/19/2019 15:31 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:31 WG1313961

Lead 0.000475 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:31 WG1313961

Manganese 0.000850 J 0.000250 0.00500 0.00500 1 07/19/2019 15:31 WG1313961

Uranium 0.000332 J 0.000330 0.0100 0.0100 1 07/19/2019 15:31 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 9 0 1 7

MP-4 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 3 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 85.9 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 56.3 0.926 10.0 11.6 1 07/18/2019 18:24 WG1312635

Fluoride 13.0 0.304 1.00 1.16 1 07/18/2019 18:24 WG1312635

Nitrate-Nitrite U 0.125 2.00 2.33 1 07/18/2019 18:24 WG1312635

Sulfate 5120 13.3 50.0 1160 20 07/18/2019 18:37 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 1.44 J 0.536 2.00 2.33 1 07/19/2019 21:33 WG1314000

Boron 3.23 J 1.47 10.0 11.6 1 07/19/2019 21:33 WG1314000

Calcium 260000 27.0 100 582 5 07/21/2019 14:35 WG1314000

Cobalt 2.55 0.268 1.00 1.16 1 07/19/2019 21:33 WG1314000

Iron 5660 1.64 10.0 11.6 1 07/19/2019 21:33 WG1314000

Lead 2.77 0.221 0.500 0.582 1 07/19/2019 21:33 WG1314000

Magnesium 5180 1.29 100 116 1 07/19/2019 21:33 WG1314000

Manganese 143 0.140 1.00 1.16 1 07/19/2019 21:33 WG1314000

Potassium 1690 11.9 100 116 1 07/19/2019 21:33 WG1314000

Sodium 194 B 11.5 100 116 1 07/19/2019 21:33 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.444 J 0.0932 1.00 5.82 5 07/19/2019 18:45 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 9 0 1 7

MP-4 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.35 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.151 B J 0.0126 0.200 0.200 1 07/21/2019 23:03 WG1313957

Calcium 167 0.0463 1.00 1.00 1 07/21/2019 23:03 WG1313957

Iron 0.0221 J 0.0141 0.100 0.100 1 07/21/2019 23:03 WG1313957

Magnesium 13.3 0.0111 1.00 1.00 1 07/21/2019 23:03 WG1313957

Potassium 0.558 B J 0.102 1.00 1.00 1 07/21/2019 23:03 WG1313957

Sodium 18.5 0.0985 1.00 1.00 1 07/21/2019 23:03 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00107 J 0.000250 0.00200 0.00200 1 07/19/2019 15:35 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:35 WG1313961

Lead 0.000332 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:35 WG1313961

Manganese 0.00150 J 0.000250 0.00500 0.00500 1 07/19/2019 15:35 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:35 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 9 0 1 7

MP-7 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.5 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 66.3 0.941 10.0 11.8 1 07/18/2019 19:16 WG1312635

Fluoride 20.2 0.309 1.00 1.18 1 07/18/2019 19:16 WG1312635

Nitrate-Nitrite 0.974 J 0.127 2.00 2.37 1 07/18/2019 19:16 WG1312635

Sulfate 1980 3.37 50.0 296 5 07/18/2019 22:21 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.02 0.545 2.00 2.37 1 07/19/2019 21:36 WG1314000

Boron 7.62 J 1.49 10.0 11.8 1 07/19/2019 21:36 WG1314000

Calcium 78000 5.48 100 118 1 07/19/2019 21:36 WG1314000

Cobalt 8.23 0.272 1.00 1.18 1 07/19/2019 21:36 WG1314000

Iron 18700 1.67 10.0 11.8 1 07/19/2019 21:36 WG1314000

Lead 14.3 0.225 0.500 0.592 1 07/19/2019 21:36 WG1314000

Magnesium 12600 1.31 100 118 1 07/19/2019 21:36 WG1314000

Manganese 469 0.142 1.00 1.18 1 07/19/2019 21:36 WG1314000

Potassium 6520 12.1 100 118 1 07/19/2019 21:36 WG1314000

Sodium 299 11.7 100 118 1 07/19/2019 21:36 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.645 J 0.0947 1.00 5.92 5 07/19/2019 18:55 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 9 0 1 7

MP-7 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.22 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.124 B J 0.0126 0.200 0.200 1 07/21/2019 23:06 WG1313957

Calcium 101 0.0463 1.00 1.00 1 07/21/2019 23:06 WG1313957

Iron 0.0146 J 0.0141 0.100 0.100 1 07/21/2019 23:06 WG1313957

Magnesium 16.5 0.0111 1.00 1.00 1 07/21/2019 23:06 WG1313957

Potassium 2.21 0.102 1.00 1.00 1 07/21/2019 23:06 WG1313957

Sodium 20.2 0.0985 1.00 1.00 1 07/21/2019 23:06 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00141 J 0.000250 0.00200 0.00200 1 07/19/2019 15:38 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:38 WG1313961

Lead 0.000315 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:38 WG1313961

Manganese 0.000454 J 0.000250 0.00500 0.00500 1 07/19/2019 15:38 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:38 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 9 0 1 7

MP-7 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 85.4 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 102 0.931 10.0 11.7 1 07/18/2019 19:29 WG1312635

Fluoride 14.9 J3 0.306 1.00 1.17 1 07/18/2019 19:29 WG1312635

Nitrate-Nitrite 0.888 J P1 0.126 2.00 2.34 1 07/18/2019 19:29 WG1312635

Sulfate 2370 J3 3.34 50.0 293 5 07/18/2019 22:33 WG1312635

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.71 0.539 2.00 2.34 1 07/19/2019 21:43 WG1314000

Boron 8.68 J 1.48 10.0 11.7 1 07/19/2019 21:43 WG1314000

Calcium 91700 5.42 100 117 1 07/19/2019 21:43 WG1314000

Cobalt 6.96 0.269 1.00 1.17 1 07/19/2019 21:43 WG1314000

Iron 16000 1.65 10.0 11.7 1 07/19/2019 21:43 WG1314000

Lead 12.3 0.223 0.500 0.586 1 07/19/2019 21:43 WG1314000

Magnesium 10700 1.30 100 117 1 07/19/2019 21:43 WG1314000

Manganese 331 0.141 1.00 1.17 1 07/19/2019 21:43 WG1314000

Potassium 5790 12.0 100 117 1 07/19/2019 21:43 WG1314000

Sodium 294 B 11.5 100 117 1 07/19/2019 21:43 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.618 J 0.0937 1.00 5.86 5 07/19/2019 18:58 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 1 1 9 0 1 7

MP-7 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.29 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.103 B J 0.0126 0.200 0.200 1 07/21/2019 23:08 WG1313957

Calcium 102 0.0463 1.00 1.00 1 07/21/2019 23:08 WG1313957

Iron 0.0162 J 0.0141 0.100 0.100 1 07/21/2019 23:08 WG1313957

Magnesium 18.0 0.0111 1.00 1.00 1 07/21/2019 23:08 WG1313957

Potassium 1.43 B 0.102 1.00 1.00 1 07/21/2019 23:08 WG1313957

Sodium 20.0 0.0985 1.00 1.00 1 07/21/2019 23:08 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000814 J 0.000250 0.00200 0.00200 1 07/19/2019 15:58 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 15:58 WG1313961

Lead 0.000586 B J 0.000240 0.00200 0.00200 1 07/19/2019 15:58 WG1313961

Manganese 0.000384 J 0.000250 0.00500 0.00500 1 07/19/2019 15:58 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 15:58 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 1 1 9 0 1 7

MP-7 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.4 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 42.5 0.943 10.0 11.9 1 07/19/2019 01:36 WG1312638

Fluoride 26.9 0.309 1.00 1.19 1 07/19/2019 01:36 WG1312638

Nitrate-Nitrite U 0.127 2.00 2.37 1 07/19/2019 01:36 WG1312638

Sulfate 18800 33.8 50.0 2960 50 07/19/2019 01:48 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 6.18 0.545 2.00 2.37 1 07/19/2019 21:46 WG1314000

Boron 7.70 J 1.49 10.0 11.9 1 07/19/2019 21:46 WG1314000

Calcium 208000 27.4 100 593 5 07/21/2019 14:38 WG1314000

Cobalt 5.11 0.273 1.00 1.19 1 07/19/2019 21:46 WG1314000

Iron 11400 1.67 10.0 11.9 1 07/19/2019 21:46 WG1314000

Lead 5.69 0.225 0.500 0.593 1 07/19/2019 21:46 WG1314000

Magnesium 8120 1.32 100 119 1 07/19/2019 21:46 WG1314000

Manganese 329 0.142 1.00 1.19 1 07/19/2019 21:46 WG1314000

Potassium 3520 12.1 100 119 1 07/19/2019 21:46 WG1314000

Sodium 259 B 11.7 100 119 1 07/19/2019 21:46 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.586 J 0.0948 1.00 5.93 5 07/19/2019 19:01 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 12
L 1 1 1 9 0 1 7

MP-7 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 5 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.06 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0950 B J 0.0126 0.200 0.200 1 07/21/2019 23:19 WG1313957

Calcium 596 0.0463 1.00 1.00 1 07/21/2019 23:19 WG1313957

Iron U 0.0141 0.100 0.100 1 07/21/2019 23:19 WG1313957

Magnesium 29.8 0.0111 1.00 1.00 1 07/21/2019 23:19 WG1313957

Potassium 2.24 0.102 1.00 1.00 1 07/21/2019 23:19 WG1313957

Sodium 16.7 0.0985 1.00 1.00 1 07/21/2019 23:19 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00192 J 0.000250 0.00200 0.00200 1 07/19/2019 16:01 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:01 WG1313961

Lead 0.000283 B J 0.000240 0.00200 0.00200 1 07/19/2019 16:01 WG1313961

Manganese 0.00205 J 0.000250 0.00500 0.00500 1 07/19/2019 16:01 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:01 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 13
L 1 1 1 9 0 1 7

DUP-1-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 87.2 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 467 0.911 10.0 11.5 1 07/19/2019 02:01 WG1312638

Fluoride 31.4 0.299 1.00 1.15 1 07/19/2019 02:01 WG1312638

Nitrate-Nitrite U 0.123 2.00 2.29 1 07/19/2019 02:01 WG1312638

Sulfate 19600 32.7 50.0 2870 50 07/19/2019 02:14 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.14 0.527 2.00 2.29 1 07/19/2019 21:49 WG1314000

Boron 7.35 J 1.44 10.0 11.5 1 07/19/2019 21:49 WG1314000

Calcium 154000 26.5 100 573 5 07/21/2019 14:40 WG1314000

Cobalt 5.53 0.264 1.00 1.15 1 07/19/2019 21:49 WG1314000

Iron 12800 1.62 10.0 11.5 1 07/19/2019 21:49 WG1314000

Lead 14.0 0.218 0.500 0.573 1 07/19/2019 21:49 WG1314000

Magnesium 10700 1.27 100 115 1 07/19/2019 21:49 WG1314000

Manganese 291 0.138 1.00 1.15 1 07/19/2019 21:49 WG1314000

Potassium 4660 11.7 100 115 1 07/19/2019 21:49 WG1314000

Sodium 581 11.3 100 115 1 07/19/2019 21:49 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.563 J 0.0917 1.00 5.73 5 07/19/2019 19:05 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 14
L 1 1 1 9 0 1 7

DUP-1-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 7.95 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.113 B J 0.0126 0.200 0.200 1 07/21/2019 23:21 WG1313957

Calcium 615 0.0463 1.00 1.00 1 07/21/2019 23:21 WG1313957

Iron U 0.0141 0.100 0.100 1 07/21/2019 23:21 WG1313957

Magnesium 35.3 0.0111 1.00 1.00 1 07/21/2019 23:21 WG1313957

Potassium 3.36 0.102 1.00 1.00 1 07/21/2019 23:21 WG1313957

Sodium 30.0 0.0985 1.00 1.00 1 07/21/2019 23:21 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00162 J 0.000250 0.00200 0.00200 1 07/19/2019 16:04 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:04 WG1313961

Lead U 0.000240 0.00200 0.00200 1 07/19/2019 16:04 WG1313961

Manganese 0.00100 J 0.000250 0.00500 0.00500 1 07/19/2019 16:04 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:04 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 15
L 1 1 1 9 0 1 7

DUP-2-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 83.5 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 96.6 0.953 10.0 12.0 1 07/19/2019 02:27 WG1312638

Fluoride 21.1 0.313 1.00 1.20 1 07/19/2019 02:27 WG1312638

Nitrate-Nitrite 12.7 0.129 2.00 2.40 1 07/19/2019 02:27 WG1312638

Sulfate 4050 3.41 50.0 300 5 07/19/2019 02:40 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.65 0.551 2.00 2.40 1 07/19/2019 21:51 WG1314000

Boron 10.2 J 1.51 10.0 12.0 1 07/19/2019 21:51 WG1314000

Calcium 85600 5.55 100 120 1 07/19/2019 21:51 WG1314000

Cobalt 6.98 0.276 1.00 1.20 1 07/19/2019 21:51 WG1314000

Iron 16500 1.69 10.0 12.0 1 07/19/2019 21:51 WG1314000

Lead 18.7 0.228 0.500 0.599 1 07/19/2019 21:51 WG1314000

Magnesium 11300 1.33 100 120 1 07/19/2019 21:51 WG1314000

Manganese 321 0.144 1.00 1.20 1 07/19/2019 21:51 WG1314000

Potassium 5950 12.3 100 120 1 07/19/2019 21:51 WG1314000

Sodium 308 11.8 100 120 1 07/19/2019 21:51 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.589 J 0.0959 1.00 5.99 5 07/19/2019 19:08 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 16
L 1 1 1 9 0 1 7

DUP-2-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.24 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.104 B J 0.0126 0.200 0.200 1 07/21/2019 23:24 WG1313957

Calcium 97.4 0.0463 1.00 1.00 1 07/21/2019 23:24 WG1313957

Iron 0.0144 J 0.0141 0.100 0.100 1 07/21/2019 23:24 WG1313957

Magnesium 17.4 0.0111 1.00 1.00 1 07/21/2019 23:24 WG1313957

Potassium 2.16 0.102 1.00 1.00 1 07/21/2019 23:24 WG1313957

Sodium 17.9 0.0985 1.00 1.00 1 07/21/2019 23:24 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000946 J 0.000250 0.00200 0.00200 1 07/19/2019 14:39 WG1313961

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 14:39 WG1313961

Lead 0.000272 B J 0.000240 0.00200 0.00200 1 07/19/2019 14:39 WG1313961

Manganese 0.000389 J 0.000250 0.00500 0.00500 1 07/19/2019 14:39 WG1313961

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 14:39 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 17
L 1 1 1 9 0 1 7

DUP-3-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.8 1 07/22/2019 14:55 WG1315307

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 39.5 0.938 10.0 11.8 1 07/19/2019 02:53 WG1312638

Fluoride 21.9 0.308 1.00 1.18 1 07/19/2019 02:53 WG1312638

Nitrate-Nitrite U 0.127 2.00 2.36 1 07/19/2019 02:53 WG1312638

Sulfate 14700 13.4 50.0 1180 20 07/19/2019 03:44 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.60 0.543 2.00 2.36 1 07/19/2019 21:54 WG1314000

Boron 6.83 J 1.49 10.0 11.8 1 07/19/2019 21:54 WG1314000

Calcium 231000 27.3 100 590 5 07/21/2019 14:43 WG1314000

Cobalt 4.82 0.271 1.00 1.18 1 07/19/2019 21:54 WG1314000

Iron 10800 1.66 10.0 11.8 1 07/19/2019 21:54 WG1314000

Lead 5.09 0.224 0.500 0.590 1 07/19/2019 21:54 WG1314000

Magnesium 7340 1.31 100 118 1 07/19/2019 21:54 WG1314000

Manganese 292 0.142 1.00 1.18 1 07/19/2019 21:54 WG1314000

Potassium 2940 12.1 100 118 1 07/19/2019 21:54 WG1314000

Sodium 220 B 11.6 100 118 1 07/19/2019 21:54 WG1314000

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.568 J 0.0944 1.00 5.90 5 07/19/2019 19:11 WG1313999
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 18
L 1 1 1 9 0 1 7

DUP-3-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 12:08:58 PM WG1312814

Fluid 2 7/17/2019 12:08:58 PM WG1312814

Final pH 8.01 7/17/2019 12:08:58 PM WG1312814

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.126 B J 0.0126 0.200 0.200 1 07/21/2019 23:26 WG1313957

Calcium 691 0.0463 1.00 1.00 1 07/21/2019 23:26 WG1313957

Iron 4.93 0.0141 0.100 0.100 1 07/21/2019 23:26 WG1313957

Magnesium 34.1 0.0111 1.00 1.00 1 07/21/2019 23:26 WG1313957

Potassium 4.31 0.102 1.00 1.00 1 07/21/2019 23:26 WG1313957

Sodium 20.4 0.0985 1.00 1.00 1 07/21/2019 23:26 WG1313957

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00436 0.000250 0.00200 0.00200 1 07/19/2019 16:08 WG1313961

Cobalt 0.00154 J 0.000260 0.00200 0.00200 1 07/19/2019 16:08 WG1313961

Lead 0.00365 0.000240 0.00200 0.00200 1 07/19/2019 16:08 WG1313961

Manganese 0.0763 0.000250 0.00500 0.00500 1 07/19/2019 16:08 WG1313961

Uranium 0.000399 J 0.000330 0.0100 0.0100 1 07/19/2019 16:08 WG1313961
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 19
L 1 1 1 9 0 1 7

MP-4 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 7.28 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 20.3 0.0519 1.00 1.00 1 07/20/2019 15:35 WG1314691

Fluoride 2.21 0.00990 0.100 0.100 1 07/20/2019 15:35 WG1314691

Sulfate 1690 3.87 5.00 250 50 07/20/2019 15:53 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0680 J 0.0197 0.100 0.100 1 07/22/2019 20:41 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 20
L 1 1 1 9 0 1 7

MP-4 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 7.60 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 4.41 0.0519 1.00 1.00 1 07/20/2019 16:11 WG1314691

Fluoride 1.94 0.00990 0.100 0.100 1 07/20/2019 16:11 WG1314691

Sulfate 1390 1.55 5.00 100 20 07/20/2019 16:28 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:42 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 21
L 1 1 1 9 0 1 7

MP-4 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.10 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.64 0.0519 1.00 1.00 1 07/20/2019 16:46 WG1314691

Fluoride 1.30 0.00990 0.100 0.100 1 07/20/2019 16:46 WG1314691

Sulfate 441 0.774 5.00 50.0 10 07/20/2019 17:39 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:44 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 22
L 1 1 1 9 0 1 7

MP-7 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.17 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 6.66 0.0519 1.00 1.00 1 07/20/2019 17:56 WG1314691

Fluoride 2.61 0.00990 0.100 0.100 1 07/20/2019 17:56 WG1314691

Sulfate 267 0.387 5.00 25.0 5 07/21/2019 18:40 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.231 0.0197 0.100 0.100 1 07/22/2019 20:45 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 23
L 1 1 1 9 0 1 7

MP-7 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 4 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.22 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 4.50 0.0519 1.00 1.00 1 07/20/2019 19:07 WG1314691

Fluoride 1.80 0.00990 0.100 0.100 1 07/20/2019 19:07 WG1314691

Sulfate 285 0.387 5.00 25.0 5 07/21/2019 19:15 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.131 0.0197 0.100 0.100 1 07/22/2019 20:47 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 24
L 1 1 1 9 0 1 7

MP-7 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 7 : 5 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.01 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 1.94 0.0519 1.00 1.00 1 07/20/2019 19:25 WG1314691

Fluoride 1.82 0.00990 0.100 0.100 1 07/20/2019 19:25 WG1314691

Sulfate 1570 1.55 5.00 100 20 07/20/2019 19:42 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:54 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 25
L 1 1 1 9 0 1 7

DUP-1-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 7.92 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 20.0 0.0519 1.00 1.00 1 07/20/2019 20:00 WG1314691

Fluoride 2.17 0.00990 0.100 0.100 1 07/20/2019 20:00 WG1314691

Sulfate 1680 3.87 5.00 250 50 07/20/2019 20:17 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0580 J 0.0197 0.100 0.100 1 07/22/2019 20:56 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 26
L 1 1 1 9 0 1 7

DUP-2-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.25 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 4.69 0.0519 1.00 1.00 1 07/20/2019 21:10 WG1314691

Fluoride 1.77 0.00990 0.100 0.100 1 07/20/2019 21:10 WG1314691

Sulfate 278 0.387 5.00 25.0 5 07/21/2019 19:33 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.106 0.0197 0.100 0.100 1 07/22/2019 20:57 WG1314626
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 27
L 1 1 1 9 0 1 7

DUP-3-SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 0 : 0 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.13 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.00 0.0519 1.00 1.00 1 07/20/2019 21:28 WG1314691

Fluoride 1.89 0.00990 0.100 0.100 1 07/20/2019 21:28 WG1314691

Sulfate 1590 3.87 5.00 250 50 07/20/2019 21:46 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 20:59 WG1314626
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry report basis for soils].

MDL Method Detection Limit.

MQL (dry) Method Quantitation Limit.

MQL Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

SDL (dry) Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

B The same analyte is found in the associated blank.

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

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.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 23,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1119028

Samples Received: 07/16/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 23,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-1 (2')  L1119028-01  Solid Sam McMahan 07/10/19 15:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315308 1 07/22/19 14:36 07/22/19 18:00 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 04:49 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 10 07/19/19 00:10 07/19/19 15:58 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:55 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 15:56 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (2')  L1119028-02  GW Sam McMahan 07/10/19 15:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:19 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:25 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (5')  L1119028-03  Solid Sam McMahan 07/10/19 15:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315308 1 07/22/19 14:36 07/22/19 18:00 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 05:14 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 50 07/19/19 00:10 07/19/19 05:27 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 19:09 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 5 07/21/19 19:26 07/22/19 23:24 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 16:14 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (5')  L1119028-04  GW Sam McMahan 07/10/19 15:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:21 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:46 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (10')  L1119028-05  Solid Sam McMahan 07/10/19 15:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315308 1 07/22/19 14:36 07/22/19 18:00 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 05:40 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 50 07/19/19 00:10 07/19/19 06:22 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 19:12 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 5 07/21/19 19:26 07/22/19 23:27 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 16:18 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (10')  L1119028-06  GW Sam McMahan 07/10/19 15:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:24 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:49 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-2 (2')  L1119028-07  Solid Sam McMahan 07/11/19 17:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315308 1 07/22/19 14:36 07/22/19 18:00 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 06:35 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 16:10 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:23 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 16:50 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (2')  L1119028-08  GW Sam McMahan 07/11/19 17:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:32 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:52 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (5')  L1119028-09  Solid Sam McMahan 07/11/19 17:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315309 1 07/22/19 14:23 07/22/19 14:31 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 07:01 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 16:36 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:26 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 5 07/21/19 19:26 07/22/19 23:30 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 16:53 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (5')  L1119028-10  GW Sam McMahan 07/11/19 17:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:34 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:56 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (10')  L1119028-11  Solid Sam McMahan 07/11/19 17:35 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315309 1 07/22/19 14:23 07/22/19 14:31 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 07:13 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 20 07/19/19 00:10 07/19/19 16:49 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:29 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 5 07/21/19 19:26 07/22/19 23:33 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 16:57 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (10')  L1119028-12  GW Sam McMahan 07/11/19 17:35 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:37 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 16:59 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-3 (2')  L1119028-13  Solid Sam McMahan 07/11/19 15:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315309 1 07/22/19 14:23 07/22/19 14:31 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 07:42 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 17:02 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:32 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 17:00 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (2')  L1119028-14  GW Sam McMahan 07/11/19 15:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:39 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 17:02 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (5')  L1119028-15  Solid Sam McMahan 07/11/19 17:05 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315309 1 07/22/19 14:23 07/22/19 14:31 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 07:57 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 17:15 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:35 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 17:04 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (5')  L1119028-16  GW Sam McMahan 07/11/19 17:05 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:42 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 17:06 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (10')  L1119028-17  Solid Sam McMahan 07/11/19 17:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Total Solids by Method 2540 G-2011 WG1315309 1 07/22/19 14:23 07/22/19 14:31 KBC Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 1 07/19/19 00:10 07/19/19 09:07 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1312638 5 07/19/19 00:10 07/19/19 17:28 ELN Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 1 07/21/19 19:26 07/22/19 18:38 EL Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314527 5 07/21/19 19:26 07/22/19 23:36 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1314534 5 07/21/19 19:27 07/22/19 17:07 LD Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (10')  L1119028-18  GW Sam McMahan 07/11/19 17:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1312868 1 07/17/19 13:30 07/17/19 13:30 BAA Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313959 1 07/19/19 11:51 07/19/19 22:09 EL Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1313966 1 07/19/19 09:26 07/19/19 17:09 JPD Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-1 (2')  L1119028-19  WW Sam McMahan 07/10/19 15:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 22:03 07/20/19 22:03 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 10 07/20/19 22:21 07/20/19 22:21 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:28 07/23/19 10:28 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (5')  L1119028-20  WW Sam McMahan 07/10/19 15:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 22:38 07/20/19 22:38 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 20 07/20/19 22:56 07/20/19 22:56 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:31 07/23/19 10:31 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-1 (10')  L1119028-21  WW Sam McMahan 07/10/19 15:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 23:14 07/20/19 23:14 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 20 07/20/19 23:31 07/20/19 23:31 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:33 07/23/19 10:33 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (2')  L1119028-22  WW Sam McMahan 07/11/19 17:25 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/20/19 23:49 07/20/19 23:49 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:34 07/23/19 10:34 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (5')  L1119028-23  WW Sam McMahan 07/11/19 17:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/21/19 00:42 07/21/19 00:42 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 19:50 07/21/19 19:50 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:42 07/23/19 10:42 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-2 (10')  L1119028-24  WW Sam McMahan 07/11/19 17:35 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/21/19 01:35 07/21/19 01:35 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 20 07/21/19 01:52 07/21/19 01:52 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:43 07/23/19 10:43 JER Mt. Juliet, TN

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MP-3 (2')  L1119028-25  WW Sam McMahan 07/11/19 16:55 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/21/19 02:10 07/21/19 02:10 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:45 07/23/19 10:45 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (5')  L1119028-26  WW Sam McMahan 07/11/19 17:05 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/21/19 02:45 07/21/19 02:45 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 03:03 07/21/19 03:03 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:46 07/23/19 10:46 JER Mt. Juliet, TN

Collected by Collected date/time Received date/time

MP-3 (10')  L1119028-27  WW Sam McMahan 07/11/19 17:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1312 WG1313869 1 07/18/19 16:37 07/18/19 16:37 CGD Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 1 07/21/19 03:20 07/21/19 03:20 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314691 5 07/21/19 04:13 07/21/19 04:13 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:48 07/23/19 10:48 JER Mt. Juliet, TN

1
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13

Revised May 2010

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/23/19 19:22 10 of 56

Jordan N Zi to

Pro jec t  Manager

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/24/19 08:44 10 of 56

mailto:cmccord@pacenational.com?subject=Pace National SDG: L1119028&body=Email regarding SDG: L1119028
mailto:jzito@pacenational.com?subject=Pace National SDG: L1119028&body=Email regarding SDG: L1119028


ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:22

Project Name: Navajo RO Fields Laboratory Job Number: L1119028-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1313966, WG1312638, WG1313959, WG1314691, WG1314534, 
WG1314527, WG1314627, WG1315309, WG1315308, WG1312868 and WG1313869

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X 1

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 2

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:22

Project Name: Navajo RO Fields Laboratory Job Number: L1119028-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1313966, WG1312638, WG1313959, WG1314691, WG1314534, 
WG1314527, WG1314627, WG1315309, WG1315308, WG1312868 and WG1313869

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X 3

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:22

Project Name: Navajo RO Fields Laboratory Job Number: L1119028-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 and 27

Reviewer Name: Chris McCord Prep Batch Number(s): WG1313966, WG1312638, WG1313959, WG1314691, WG1314534, 
WG1314527, WG1314627, WG1315309, WG1315308, WG1312868 and WG1313869

ER #¹ Description

1

WG1312638 R3432485-6 and 7: The analyte concentration exceeds the upper limit of the calibration range of the 
instrument established by the initial calibration (ICAL). 
WG1314691 R3432717-3, 4, 5, 6 and 7: The analyte concentration exceeds the upper limit of the calibration range of the 
instrument established by the initial calibration (ICAL).

2

300.0 WG1312638 Sulfate: Percent Recovery is outside of established control limits.
300.0 WG1314691 Sulfate: Percent Recovery is outside of established control limits.
6010B WG1313959 Calcium: Percent Recovery is outside of established control limits.
6010B WG1314527 Calcium, Iron: Percent Recovery is outside of established control limits.
300.0 WG1312638 Fluoride: Percent Recovery is outside of established control limits.
353.2 WG1314627 Nitrate-Nitrite: Percent Recovery is outside of established control limits.

3

6010B WG1313959 Calcium: Post Spike Percent Recovery and/or Serial Dilution Relative Percent Difference was outside
of established control limits.
6010B WG1314527 Calcium, Iron, Lead, Magnesium, Manganese, Potassium: Post Spike Percent Recovery and/or Serial 
Dilution Relative Percent Difference was outside of established control limits.
6020 WG1314534 Uranium: Post Spike Percent Recovery and/or Serial Dilution Relative Percent Difference was outside 
of established control limits.

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 9 0 2 8

MP-1 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 3 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 79.3 1 07/22/2019 18:00 WG1315308

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 99.6 1.00 10.0 12.6 1 07/19/2019 04:49 WG1312638

Fluoride 31.9 0.329 1.00 1.26 1 07/19/2019 04:49 WG1312638

Nitrate-Nitrite U 0.135 2.00 2.52 1 07/19/2019 04:49 WG1312638

Sulfate 8560 7.19 50.0 630 10 07/19/2019 15:58 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.26 0.580 2.00 2.52 1 07/22/2019 18:55 WG1314527

Boron 13.3 1.59 10.0 12.6 1 07/22/2019 18:55 WG1314527

Calcium 100000 O1 V 5.84 100 126 1 07/22/2019 18:55 WG1314527

Cobalt 7.50 0.290 1.00 1.26 1 07/22/2019 18:55 WG1314527

Iron 17100 O1 V 1.78 10.0 12.6 1 07/22/2019 18:55 WG1314527

Lead 39.2 O1 0.240 0.500 0.630 1 07/22/2019 18:55 WG1314527

Magnesium 11700 O1 1.40 100 126 1 07/22/2019 18:55 WG1314527

Manganese 346 O1 0.151 1.00 1.26 1 07/22/2019 18:55 WG1314527

Potassium 5770 O1 12.9 100 126 1 07/22/2019 18:55 WG1314527

Sodium 327 12.4 100 126 1 07/22/2019 18:55 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 2.52 J O1 0.101 1.00 6.30 5 07/22/2019 15:56 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 9 0 2 8

MP-1 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 7.83 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0892 J 0.0126 0.200 0.200 1 07/19/2019 22:19 WG1313959

Calcium 147 0.0463 1.00 1.00 1 07/19/2019 22:19 WG1313959

Iron U 0.0141 0.100 0.100 1 07/19/2019 22:19 WG1313959

Magnesium 21.7 0.0111 1.00 1.00 1 07/19/2019 22:19 WG1313959

Potassium 2.99 0.102 1.00 1.00 1 07/19/2019 22:19 WG1313959

Sodium 21.5 0.0985 1.00 1.00 1 07/19/2019 22:19 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00163 J 0.000250 0.00200 0.00200 1 07/19/2019 16:25 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:25 WG1313966

Lead 0.000278 J 0.000240 0.00200 0.00200 1 07/19/2019 16:25 WG1313966

Manganese 0.000518 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:25 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:25 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 9 0 2 8

MP-1 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 4 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 78.2 1 07/22/2019 18:00 WG1315308

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 34.6 1.02 10.0 12.8 1 07/19/2019 05:14 WG1312638

Fluoride 20.9 0.334 1.00 1.28 1 07/19/2019 05:14 WG1312638

Nitrate-Nitrite U 0.137 2.00 2.56 1 07/19/2019 05:14 WG1312638

Sulfate 21200 36.4 50.0 3200 50 07/19/2019 05:27 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 1.87 J 0.588 2.00 2.56 1 07/22/2019 19:09 WG1314527

Boron 5.78 J 1.61 10.0 12.8 1 07/22/2019 19:09 WG1314527

Calcium 179000 29.6 100 639 5 07/22/2019 23:24 WG1314527

Cobalt 3.90 0.294 1.00 1.28 1 07/22/2019 19:09 WG1314527

Iron 7650 1.80 10.0 12.8 1 07/22/2019 19:09 WG1314527

Lead 8.22 0.243 0.500 0.639 1 07/22/2019 19:09 WG1314527

Magnesium 6270 1.42 100 128 1 07/22/2019 19:09 WG1314527

Manganese 121 0.153 1.00 1.28 1 07/22/2019 19:09 WG1314527

Potassium 2500 13.1 100 128 1 07/22/2019 19:09 WG1314527

Sodium 246 B 12.6 100 128 1 07/22/2019 19:09 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 3.15 J 0.102 1.00 6.39 5 07/22/2019 16:14 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 9 0 2 8

MP-1 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 4 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 7.92 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0775 J 0.0126 0.200 0.200 1 07/19/2019 22:21 WG1313959

Calcium 587 0.0463 1.00 1.00 1 07/19/2019 22:21 WG1313959

Iron 0.0325 J 0.0141 0.100 0.100 1 07/19/2019 22:21 WG1313959

Magnesium 17.0 0.0111 1.00 1.00 1 07/19/2019 22:21 WG1313959

Potassium 1.13 0.102 1.00 1.00 1 07/19/2019 22:21 WG1313959

Sodium 16.6 0.0985 1.00 1.00 1 07/19/2019 22:21 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00110 J 0.000250 0.00200 0.00200 1 07/19/2019 16:46 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:46 WG1313966

Lead 0.000444 J 0.000240 0.00200 0.00200 1 07/19/2019 16:46 WG1313966

Manganese 0.00149 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:46 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:46 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 9 0 2 8

MP-1 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 5 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.9 1 07/22/2019 18:00 WG1315308

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 77.7 0.936 10.0 11.8 1 07/19/2019 05:40 WG1312638

Fluoride 13.8 0.307 1.00 1.18 1 07/19/2019 05:40 WG1312638

Nitrate-Nitrite U 0.126 2.00 2.36 1 07/19/2019 05:40 WG1312638

Sulfate 18400 33.6 50.0 2940 50 07/19/2019 06:22 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 7.56 0.542 2.00 2.36 1 07/22/2019 19:12 WG1314527

Boron 4.41 J 1.48 10.0 11.8 1 07/22/2019 19:12 WG1314527

Calcium 145000 27.3 100 589 5 07/22/2019 23:27 WG1314527

Cobalt 4.88 0.271 1.00 1.18 1 07/22/2019 19:12 WG1314527

Iron 9360 1.66 10.0 11.8 1 07/22/2019 19:12 WG1314527

Lead 3.45 0.224 0.500 0.589 1 07/22/2019 19:12 WG1314527

Magnesium 5650 1.31 100 118 1 07/22/2019 19:12 WG1314527

Manganese 90.6 0.141 1.00 1.18 1 07/22/2019 19:12 WG1314527

Potassium 1690 12.1 100 118 1 07/22/2019 19:12 WG1314527

Sodium 217 B 11.6 100 118 1 07/22/2019 19:12 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 1.22 J 0.0942 1.00 5.89 5 07/22/2019 16:18 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 9 0 2 8

MP-1 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.02 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0781 J 0.0126 0.200 0.200 1 07/19/2019 22:24 WG1313959

Calcium 561 0.0463 1.00 1.00 1 07/19/2019 22:24 WG1313959

Iron U 0.0141 0.100 0.100 1 07/19/2019 22:24 WG1313959

Magnesium 18.9 0.0111 1.00 1.00 1 07/19/2019 22:24 WG1313959

Potassium 1.03 0.102 1.00 1.00 1 07/19/2019 22:24 WG1313959

Sodium 17.0 0.0985 1.00 1.00 1 07/19/2019 22:24 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00240 0.000250 0.00200 0.00200 1 07/19/2019 16:49 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:49 WG1313966

Lead 0.000357 J 0.000240 0.00200 0.00200 1 07/19/2019 16:49 WG1313966

Manganese 0.00283 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:49 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:49 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 9 0 2 8

MP-2 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 2 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 74.1 1 07/22/2019 18:00 WG1315308

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 20.7 1.07 10.0 13.5 1 07/19/2019 06:35 WG1312638

Fluoride 49.9 0.352 1.00 1.35 1 07/19/2019 06:35 WG1312638

Nitrate-Nitrite 7.91 0.145 2.00 2.70 1 07/19/2019 06:35 WG1312638

Sulfate 1670 3.85 50.0 337 5 07/19/2019 16:10 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 4.31 0.621 2.00 2.70 1 07/22/2019 18:23 WG1314527

Boron 12.3 J 1.70 10.0 13.5 1 07/22/2019 18:23 WG1314527

Calcium 73800 6.25 100 135 1 07/22/2019 18:23 WG1314527

Cobalt 8.39 0.310 1.00 1.35 1 07/22/2019 18:23 WG1314527

Iron 18500 1.90 10.0 13.5 1 07/22/2019 18:23 WG1314527

Lead 201 0.256 0.500 0.675 1 07/22/2019 18:23 WG1314527

Magnesium 12800 1.50 100 135 1 07/22/2019 18:23 WG1314527

Manganese 454 0.162 1.00 1.35 1 07/22/2019 18:23 WG1314527

Potassium 6260 13.8 100 135 1 07/22/2019 18:23 WG1314527

Sodium 251 B 13.3 100 135 1 07/22/2019 18:23 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.757 J 0.108 1.00 6.75 5 07/22/2019 16:50 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 9 0 2 8

MP-2 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.59 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.151 J 0.0126 0.200 0.200 1 07/19/2019 22:32 WG1313959

Calcium 29.0 0.0463 1.00 1.00 1 07/19/2019 22:32 WG1313959

Iron 0.0317 J 0.0141 0.100 0.100 1 07/19/2019 22:32 WG1313959

Magnesium 6.51 0.0111 1.00 1.00 1 07/19/2019 22:32 WG1313959

Potassium 0.845 J 0.102 1.00 1.00 1 07/19/2019 22:32 WG1313959

Sodium 27.6 0.0985 1.00 1.00 1 07/19/2019 22:32 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00257 0.000250 0.00200 0.00200 1 07/19/2019 16:52 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:52 WG1313966

Lead 0.000638 J 0.000240 0.00200 0.00200 1 07/19/2019 16:52 WG1313966

Manganese 0.000993 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:52 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:52 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 9 0 2 8

MP-2 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 87.8 1 07/22/2019 14:31 WG1315309

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 55.5 0.906 10.0 11.4 1 07/19/2019 07:01 WG1312638

Fluoride 26.0 0.297 1.00 1.14 1 07/19/2019 07:01 WG1312638

Nitrate-Nitrite U 0.122 2.00 2.28 1 07/19/2019 07:01 WG1312638

Sulfate 2640 3.25 50.0 285 5 07/19/2019 16:36 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.06 0.524 2.00 2.28 1 07/22/2019 18:26 WG1314527

Boron 9.57 J 1.44 10.0 11.4 1 07/22/2019 18:26 WG1314527

Calcium 114000 26.4 100 570 5 07/22/2019 23:30 WG1314527

Cobalt 6.18 0.262 1.00 1.14 1 07/22/2019 18:26 WG1314527

Iron 13700 1.61 10.0 11.4 1 07/22/2019 18:26 WG1314527

Lead 17.5 0.216 0.500 0.570 1 07/22/2019 18:26 WG1314527

Magnesium 10600 1.26 100 114 1 07/22/2019 18:26 WG1314527

Manganese 263 0.137 1.00 1.14 1 07/22/2019 18:26 WG1314527

Potassium 4670 11.7 100 114 1 07/22/2019 18:26 WG1314527

Sodium 310 11.2 100 114 1 07/22/2019 18:26 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.615 J 0.0912 1.00 5.70 5 07/22/2019 16:53 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 1 1 1 9 0 2 8

MP-2 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.55 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.161 J 0.0126 0.200 0.200 1 07/19/2019 22:34 WG1313959

Calcium 34.7 0.0463 1.00 1.00 1 07/19/2019 22:34 WG1313959

Iron 0.0151 J 0.0141 0.100 0.100 1 07/19/2019 22:34 WG1313959

Magnesium 7.74 0.0111 1.00 1.00 1 07/19/2019 22:34 WG1313959

Potassium 0.491 J 0.102 1.00 1.00 1 07/19/2019 22:34 WG1313959

Sodium 48.1 0.0985 1.00 1.00 1 07/19/2019 22:34 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00141 J 0.000250 0.00200 0.00200 1 07/19/2019 16:56 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:56 WG1313966

Lead 0.000253 J 0.000240 0.00200 0.00200 1 07/19/2019 16:56 WG1313966

Manganese 0.000490 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:56 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:56 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 11
L 1 1 1 9 0 2 8

MP-2 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 67.8 1 07/22/2019 14:31 WG1315309

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 47.9 1.17 10.0 14.8 1 07/19/2019 07:13 WG1312638

Fluoride 24.8 0.385 1.00 1.48 1 07/19/2019 07:13 WG1312638

Nitrate-Nitrite U 0.158 2.00 2.95 1 07/19/2019 07:13 WG1312638

Sulfate 19700 16.8 50.0 1480 20 07/19/2019 16:49 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 1.20 J 0.679 2.00 2.95 1 07/22/2019 18:29 WG1314527

Boron 7.44 J 1.86 10.0 14.8 1 07/22/2019 18:29 WG1314527

Calcium 215000 34.2 100 738 5 07/22/2019 23:33 WG1314527

Cobalt 2.22 0.339 1.00 1.48 1 07/22/2019 18:29 WG1314527

Iron 7410 2.08 10.0 14.8 1 07/22/2019 18:29 WG1314527

Lead 5.56 0.280 0.500 0.738 1 07/22/2019 18:29 WG1314527

Magnesium 8980 1.64 100 148 1 07/22/2019 18:29 WG1314527

Manganese 73.3 0.177 1.00 1.48 1 07/22/2019 18:29 WG1314527

Potassium 2520 15.1 100 148 1 07/22/2019 18:29 WG1314527

Sodium 199 B 14.5 100 148 1 07/22/2019 18:29 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.321 J 0.118 1.00 7.38 5 07/22/2019 16:57 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 12
L 1 1 1 9 0 2 8

MP-2 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.32 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0680 J 0.0126 0.200 0.200 1 07/19/2019 22:37 WG1313959

Calcium 350 0.0463 1.00 1.00 1 07/19/2019 22:37 WG1313959

Iron 0.0303 J 0.0141 0.100 0.100 1 07/19/2019 22:37 WG1313959

Magnesium 13.1 0.0111 1.00 1.00 1 07/19/2019 22:37 WG1313959

Potassium 1.52 0.102 1.00 1.00 1 07/19/2019 22:37 WG1313959

Sodium 15.9 0.0985 1.00 1.00 1 07/19/2019 22:37 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00108 J 0.000250 0.00200 0.00200 1 07/19/2019 16:59 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 16:59 WG1313966

Lead U 0.000240 0.00200 0.00200 1 07/19/2019 16:59 WG1313966

Manganese 0.00121 B J 0.000250 0.00500 0.00500 1 07/19/2019 16:59 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 16:59 WG1313966

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/23/19 19:22 25 of 56

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/24/19 08:44 25 of 56



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 13
L 1 1 1 9 0 2 8

MP-3 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 5 : 5 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 87.3 1 07/22/2019 14:31 WG1315309

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 60.4 0.911 10.0 11.5 1 07/19/2019 07:42 WG1312638

Fluoride 30.9 0.299 1.00 1.15 1 07/19/2019 07:42 WG1312638

Nitrate-Nitrite 8.82 0.123 2.00 2.29 1 07/19/2019 07:42 WG1312638

Sulfate 2030 3.26 50.0 286 5 07/19/2019 17:02 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.40 0.527 2.00 2.29 1 07/22/2019 18:32 WG1314527

Boron 9.90 J 1.44 10.0 11.5 1 07/22/2019 18:32 WG1314527

Calcium 71800 5.30 100 115 1 07/22/2019 18:32 WG1314527

Cobalt 7.89 0.263 1.00 1.15 1 07/22/2019 18:32 WG1314527

Iron 17100 1.61 10.0 11.5 1 07/22/2019 18:32 WG1314527

Lead 30.4 0.218 0.500 0.573 1 07/22/2019 18:32 WG1314527

Magnesium 13200 1.27 100 115 1 07/22/2019 18:32 WG1314527

Manganese 415 0.137 1.00 1.15 1 07/22/2019 18:32 WG1314527

Potassium 5600 11.7 100 115 1 07/22/2019 18:32 WG1314527

Sodium 309 11.3 100 115 1 07/22/2019 18:32 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.602 J 0.0916 1.00 5.73 5 07/22/2019 17:00 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 14
L 1 1 1 9 0 2 8

MP-3 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 5 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.53 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0354 J 0.0126 0.200 0.200 1 07/19/2019 22:39 WG1313959

Calcium 30.7 0.0463 1.00 1.00 1 07/19/2019 22:39 WG1313959

Iron U 0.0141 0.100 0.100 1 07/19/2019 22:39 WG1313959

Magnesium 8.34 0.0111 1.00 1.00 1 07/19/2019 22:39 WG1313959

Potassium 2.25 0.102 1.00 1.00 1 07/19/2019 22:39 WG1313959

Sodium 15.5 0.0985 1.00 1.00 1 07/19/2019 22:39 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00108 J 0.000250 0.00200 0.00200 1 07/19/2019 17:02 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 17:02 WG1313966

Lead U 0.000240 0.00200 0.00200 1 07/19/2019 17:02 WG1313966

Manganese 0.000372 B J 0.000250 0.00500 0.00500 1 07/19/2019 17:02 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 17:02 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 15
L 1 1 1 9 0 2 8

MP-3 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 0 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 77.5 1 07/22/2019 14:31 WG1315309

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 45.9 1.03 10.0 12.9 1 07/19/2019 07:57 WG1312638

Fluoride 20.3 J6 0.337 1.00 1.29 1 07/19/2019 07:57 WG1312638

Nitrate-Nitrite U 0.139 2.00 2.58 1 07/19/2019 07:57 WG1312638

Sulfate 3380 3.68 50.0 322 5 07/19/2019 17:15 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 2.36 J 0.593 2.00 2.58 1 07/22/2019 18:35 WG1314527

Boron 8.47 J 1.63 10.0 12.9 1 07/22/2019 18:35 WG1314527

Calcium 113000 5.97 100 129 1 07/22/2019 18:35 WG1314527

Cobalt 5.10 0.297 1.00 1.29 1 07/22/2019 18:35 WG1314527

Iron 11200 1.82 10.0 12.9 1 07/22/2019 18:35 WG1314527

Lead 12.2 0.245 0.500 0.645 1 07/22/2019 18:35 WG1314527

Magnesium 9730 1.43 100 129 1 07/22/2019 18:35 WG1314527

Manganese 261 0.155 1.00 1.29 1 07/22/2019 18:35 WG1314527

Potassium 3850 13.2 100 129 1 07/22/2019 18:35 WG1314527

Sodium 260 B 12.7 100 129 1 07/22/2019 18:35 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 0.539 J 0.103 1.00 6.45 5 07/22/2019 17:04 WG1314534

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/23/19 19:22 28 of 56

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/24/19 08:44 28 of 56



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 16
L 1 1 1 9 0 2 8

MP-3 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 0 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.38 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0401 J 0.0126 0.200 0.200 1 07/19/2019 22:42 WG1313959

Calcium 139 0.0463 1.00 1.00 1 07/19/2019 22:42 WG1313959

Iron U 0.0141 0.100 0.100 1 07/19/2019 22:42 WG1313959

Magnesium 14.1 0.0111 1.00 1.00 1 07/19/2019 22:42 WG1313959

Potassium 1.27 0.102 1.00 1.00 1 07/19/2019 22:42 WG1313959

Sodium 17.4 0.0985 1.00 1.00 1 07/19/2019 22:42 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.000530 J 0.000250 0.00200 0.00200 1 07/19/2019 17:06 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 17:06 WG1313966

Lead U 0.000240 0.00200 0.00200 1 07/19/2019 17:06 WG1313966

Manganese 0.000284 B J 0.000250 0.00500 0.00500 1 07/19/2019 17:06 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 17:06 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 17
L 1 1 1 9 0 2 8

MP-3 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 1 5

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 86.3 1 07/22/2019 14:31 WG1315309

Wet Chemistry by Method 300.0

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Chloride 60.7 0.922 10.0 11.6 1 07/19/2019 09:07 WG1312638

Fluoride 15.2 0.303 1.00 1.16 1 07/19/2019 09:07 WG1312638

Nitrate-Nitrite U 0.124 2.00 2.32 1 07/19/2019 09:07 WG1312638

Sulfate 4210 3.30 50.0 290 5 07/19/2019 17:28 WG1312638

Metals (ICP) by Method 6010B

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Arsenic 3.09 0.533 2.00 2.32 1 07/22/2019 18:38 WG1314527

Boron 5.79 J 1.46 10.0 11.6 1 07/22/2019 18:38 WG1314527

Calcium 246000 26.8 100 580 5 07/22/2019 23:36 WG1314527

Cobalt 3.50 0.267 1.00 1.16 1 07/22/2019 18:38 WG1314527

Iron 6600 1.63 10.0 11.6 1 07/22/2019 18:38 WG1314527

Lead 4.41 0.220 0.500 0.580 1 07/22/2019 18:38 WG1314527

Magnesium 6240 1.29 100 116 1 07/22/2019 18:38 WG1314527

Manganese 181 0.139 1.00 1.16 1 07/22/2019 18:38 WG1314527

Potassium 2250 11.9 100 116 1 07/22/2019 18:38 WG1314527

Sodium 255 B 11.4 100 116 1 07/22/2019 18:38 WG1314527

Metals (ICPMS) by Method 6020

 Result (dry) Qualifier SDL (dry) Unadj. MQL MQL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg mg/kg mg/kg date / time

Uranium 3.64 J 0.0927 1.00 5.80 5 07/22/2019 17:07 WG1314534
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 18
L 1 1 1 9 0 2 8

MP-3 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 1 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/17/2019 1:30:48 PM WG1312868

Fluid 2 7/17/2019 1:30:48 PM WG1312868

Final pH 8.20 7/17/2019 1:30:48 PM WG1312868

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0342 J 0.0126 0.200 0.200 1 07/19/2019 22:09 WG1313959

Calcium 184 O1 V 0.0463 1.00 1.00 1 07/19/2019 22:09 WG1313959

Iron 0.0278 J 0.0141 0.100 0.100 1 07/19/2019 22:09 WG1313959

Magnesium 14.5 0.0111 1.00 1.00 1 07/19/2019 22:09 WG1313959

Potassium 0.518 J 0.102 1.00 1.00 1 07/19/2019 22:09 WG1313959

Sodium 16.6 0.0985 1.00 1.00 1 07/19/2019 22:09 WG1313959

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic 0.00102 J 0.000250 0.00200 0.00200 1 07/19/2019 17:09 WG1313966

Cobalt U 0.000260 0.00200 0.00200 1 07/19/2019 17:09 WG1313966

Lead 0.000424 J 0.000240 0.00200 0.00200 1 07/19/2019 17:09 WG1313966

Manganese 0.00154 B J 0.000250 0.00500 0.00500 1 07/19/2019 17:09 WG1313966

Uranium U 0.000330 0.0100 0.0100 1 07/19/2019 17:09 WG1313966
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 19
L 1 1 1 9 0 2 8

MP-1 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 7.97 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 4.16 0.0519 1.00 1.00 1 07/20/2019 22:03 WG1314691

Fluoride 2.05 0.00990 0.100 0.100 1 07/20/2019 22:03 WG1314691

Sulfate 452 0.774 5.00 50.0 10 07/20/2019 22:21 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0410 J 0.0197 0.100 0.100 1 07/23/2019 10:28 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 20
L 1 1 1 9 0 2 8

MP-1 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 4 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.14 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.35 0.0519 1.00 1.00 1 07/20/2019 22:38 WG1314691

Fluoride 1.30 0.00990 0.100 0.100 1 07/20/2019 22:38 WG1314691

Sulfate 1600 1.55 5.00 100 20 07/20/2019 22:56 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.256 0.0197 0.100 0.100 1 07/23/2019 10:31 WG1314627

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/23/19 19:22 33 of 56

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119028 07/24/19 08:44 33 of 56



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 21
L 1 1 1 9 0 2 8

MP-1 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 5 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.54 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 3.79 0.0519 1.00 1.00 1 07/20/2019 23:14 WG1314691

Fluoride 1.02 0.00990 0.100 0.100 1 07/20/2019 23:14 WG1314691

Sulfate 1320 1.55 5.00 100 20 07/20/2019 23:31 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:33 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 22
L 1 1 1 9 0 2 8

MP-2 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 2 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.61 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 1.76 0.0519 1.00 1.00 1 07/20/2019 23:49 WG1314691

Fluoride 3.30 0.00990 0.100 0.100 1 07/20/2019 23:49 WG1314691

Sulfate 88.2 0.0774 5.00 5.00 1 07/20/2019 23:49 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.102 0.0197 0.100 0.100 1 07/23/2019 10:34 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 23
L 1 1 1 9 0 2 8

MP-2 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 0

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.58 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.70 0.0519 1.00 1.00 1 07/21/2019 00:42 WG1314691

Fluoride 2.06 0.00990 0.100 0.100 1 07/21/2019 00:42 WG1314691

Sulfate 121 0.387 5.00 25.0 5 07/21/2019 19:50 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:42 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 24
L 1 1 1 9 0 2 8

MP-2 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 3 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.25 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.29 0.0519 1.00 1.00 1 07/21/2019 01:35 WG1314691

Fluoride 1.49 0.00990 0.100 0.100 1 07/21/2019 01:35 WG1314691

Sulfate 1160 1.55 5.00 100 20 07/21/2019 01:52 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:43 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 25
L 1 1 1 9 0 2 8

MP-3 (2')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 6 : 5 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.53 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 3.11 0.0519 1.00 1.00 1 07/21/2019 02:10 WG1314691

Fluoride 2.55 0.00990 0.100 0.100 1 07/21/2019 02:10 WG1314691

Sulfate 99.0 0.0774 5.00 5.00 1 07/21/2019 02:10 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0760 J 0.0197 0.100 0.100 1 07/23/2019 10:45 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 26
L 1 1 1 9 0 2 8

MP-3 (5')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 0 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.36 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 2.05 0.0519 1.00 1.00 1 07/21/2019 02:45 WG1314691

Fluoride 1.21 0.00990 0.100 0.100 1 07/21/2019 02:45 WG1314691

Sulfate 353 0.387 5.00 25.0 5 07/21/2019 03:03 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0210 J 0.0197 0.100 0.100 1 07/23/2019 10:46 WG1314627
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 27
L 1 1 1 9 0 2 8

MP-3 (10')
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 1 5

Preparation by Method 1312

 Result Qualifier Prep Batch

Analyte date / time

SPLP Extraction - 7/18/2019 4:37:33 PM WG1313869

Fluid 3 7/18/2019 4:37:33 PM WG1313869

Final pH 8.34 7/18/2019 4:37:33 PM WG1313869

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 3.08 0.0519 1.00 1.00 1 07/21/2019 03:20 WG1314691

Fluoride 1.34 0.00990 0.100 0.100 1 07/21/2019 03:20 WG1314691

Sulfate 485 0.387 5.00 25.0 5 07/21/2019 04:13 WG1314691

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:48 WG1314627
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry report basis for soils].

MDL Method Detection Limit.

MQL (dry) Method Quantitation Limit.

MQL Method Quantitation Limit.

ND Not detected at the Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

SDL (dry) Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

B The same analyte is found in the associated blank.

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

J The identification of the analyte is acceptable; the reported value is an estimate.

J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high.

J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.

O1 The analyte failed the method required serial dilution test and/or subsequent post-spike criteria.  These failures indicate 
matrix interference.
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Qualifier Description

V The sample concentration is too high to evaluate accurate spike recoveries.
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ONE LAB. NATIONWIDE.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 23,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1119038

Samples Received: 07/16/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 23,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

EB-071019  L1119038-01  GW Sam McMahan 07/10/19 16:00 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 22:41 07/20/19 22:41 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314625 1 07/22/19 15:51 07/22/19 15:51 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:37 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1312567 1 07/17/19 09:51 07/18/19 11:35 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

EB-071119  L1119038-02  GW Sam McMahan 07/11/19 17:45 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 22:56 07/20/19 22:56 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314625 1 07/22/19 15:52 07/22/19 15:52 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:39 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1312567 1 07/17/19 09:51 07/18/19 11:38 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

EB-071119-GW  L1119038-03  GW Sam McMahan 07/11/19 20:15 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1312519 1 07/18/19 01:23 07/18/19 04:38 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1314030 1 07/19/19 13:52 07/19/19 13:52 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 23:10 07/20/19 23:10 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314625 1 07/22/19 15:55 07/22/19 15:55 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:47 CCE Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-144  L1119038-04  GW Sam McMahan 07/11/19 20:27 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1312519 1 07/18/19 01:23 07/18/19 04:38 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1314030 1 07/19/19 13:59 07/19/19 13:59 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/20/19 23:25 07/20/19 23:25 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 50 07/20/19 23:40 07/20/19 23:40 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 21:00 07/22/19 21:00 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:50 CCE Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-143  L1119038-05  GW Sam McMahan 07/12/19 12:51 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1312519 1 07/18/19 01:23 07/18/19 04:38 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1314030 1 07/19/19 14:07 07/19/19 14:07 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/21/19 00:25 07/21/19 00:25 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 50 07/21/19 00:40 07/21/19 00:40 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314626 1 07/22/19 21:03 07/22/19 21:03 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:52 CCE Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

EB-071219  L1119038-06  GW Sam McMahan 07/12/19 09:30 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Wet Chemistry by Method 300.0 WG1314701 1 07/21/19 00:55 07/21/19 00:55 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:49 07/23/19 10:49 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:55 CCE Mt. Juliet, TN

Metals (ICPMS) by Method 6020 WG1312567 1 07/17/19 09:51 07/18/19 11:41 JPD Mt. Juliet, TN

Collected by Collected date/time Received date/time

EB-071219-GW  L1119038-07  GW Sam McMahan 07/12/19 12:59 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1312519 1 07/18/19 01:23 07/18/19 04:38 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1314030 1 07/19/19 14:14 07/19/19 14:14 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/21/19 01:10 07/21/19 01:10 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 10:52 07/23/19 10:52 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 18:58 CCE Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-142  L1119038-08  GW Sam McMahan 07/12/19 15:08 07/16/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1312519 1 07/18/19 01:23 07/18/19 04:38 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1314030 1 07/19/19 14:21 07/19/19 14:21 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 1 07/21/19 01:55 07/21/19 01:55 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1314701 50 07/21/19 02:09 07/21/19 02:09 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1314627 1 07/23/19 11:26 07/23/19 11:26 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1312475 1 07/17/19 11:02 07/18/19 19:00 CCE Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119038-01, 02, 03, 04, 05, 06, 07 and 08

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312567, WG1312519, WG1312475, WG1314030, WG1314701, 
WG1314625, WG1314626 and WG1314627

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X 1

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 2

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X 3

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119038-01, 02, 03, 04, 05, 06, 07 and 08

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312567, WG1312519, WG1312475, WG1314030, WG1314701, 
WG1314625, WG1314626 and WG1314627

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/23/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119038-01, 02, 03, 04, 05, 06, 07 and 08

Reviewer Name: Chris McCord Prep Batch Number(s): WG1312567, WG1312519, WG1312475, WG1314030, WG1314701, 
WG1314625, WG1314626 and WG1314627

ER #¹ Description

1 WG1314625 R3433058-4: The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL).

2
6010B WG1312475 Calcium, Magnesium, Sodium: Percent Recovery is outside of established control limits.
353.2 WG1314625 Nitrate-Nitrite: Percent Recovery is outside of established control limits.
353.2 WG1314627 Nitrate-Nitrite: Percent Recovery is outside of established control limits.

3 300.0 WG1314701 Chloride, Sulfate: Relative Percent Difference is outside of established control limits.
1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 9 0 3 8

EB-071019
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 0 / 1 9  1 6 : 0 0

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 0.164 J 0.0519 1.00 1.00 1 07/20/2019 22:41 WG1314701

Fluoride U 0.00990 0.100 0.100 1 07/20/2019 22:41 WG1314701

Sulfate 1.90 J 0.0774 5.00 5.00 1 07/20/2019 22:41 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 15:51 WG1314625

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0206 B J 0.0126 0.200 0.200 1 07/18/2019 18:37 WG1312475

Calcium U 0.0463 1.00 1.00 1 07/18/2019 18:37 WG1312475

Iron U 0.0141 0.100 0.100 1 07/18/2019 18:37 WG1312475

Magnesium U 0.0111 1.00 1.00 1 07/18/2019 18:37 WG1312475

Potassium 0.184 J 0.102 1.00 1.00 1 07/18/2019 18:37 WG1312475

Sodium 0.101 B J 0.0985 1.00 1.00 1 07/18/2019 18:37 WG1312475

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic U 0.000250 0.00200 0.00200 1 07/18/2019 11:35 WG1312567

Cobalt U 0.000260 0.00200 0.00200 1 07/18/2019 11:35 WG1312567

Lead U 0.000240 0.00200 0.00200 1 07/18/2019 11:35 WG1312567

Manganese U 0.000250 0.00500 0.00500 1 07/18/2019 11:35 WG1312567

Uranium U 0.000330 0.0100 0.0100 1 07/18/2019 11:35 WG1312567

1
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 9 0 3 8

EB-071119
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  1 7 : 4 5

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride U 0.0519 1.00 1.00 1 07/20/2019 22:56 WG1314701

Fluoride U 0.00990 0.100 0.100 1 07/20/2019 22:56 WG1314701

Sulfate 0.0775 J 0.0774 5.00 5.00 1 07/20/2019 22:56 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/22/2019 15:52 WG1314625

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron U 0.0126 0.200 0.200 1 07/18/2019 18:39 WG1312475

Calcium U 0.0463 1.00 1.00 1 07/18/2019 18:39 WG1312475

Iron U 0.0141 0.100 0.100 1 07/18/2019 18:39 WG1312475

Magnesium U 0.0111 1.00 1.00 1 07/18/2019 18:39 WG1312475

Potassium 0.146 J 0.102 1.00 1.00 1 07/18/2019 18:39 WG1312475

Sodium 0.121 B J 0.0985 1.00 1.00 1 07/18/2019 18:39 WG1312475

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic U 0.000250 0.00200 0.00200 1 07/18/2019 11:38 WG1312567

Cobalt U 0.000260 0.00200 0.00200 1 07/18/2019 11:38 WG1312567

Lead U 0.000240 0.00200 0.00200 1 07/18/2019 11:38 WG1312567

Manganese U 0.000250 0.00500 0.00500 1 07/18/2019 11:38 WG1312567

Uranium U 0.000330 0.0100 0.0100 1 07/18/2019 11:38 WG1312567
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 9 0 3 8

EB-071119-GW
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  2 0 : 1 5

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids U 2.82 10.0 10.0 1 07/18/2019 04:38 WG1312519

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 3.45 B J 2.71 20.0 20.0 1 07/19/2019 13:52 WG1314030

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/19/2019 13:52 WG1314030

Sample Narrative: 

     L1119038-03 WG1314030: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride U 0.0519 1.00 1.00 1 07/20/2019 23:10 WG1314701

Fluoride U 0.00990 0.100 0.100 1 07/20/2019 23:10 WG1314701

Sulfate U 0.0774 5.00 5.00 1 07/20/2019 23:10 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.156 0.0197 0.100 0.100 1 07/22/2019 15:55 WG1314625

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium U 0.0463 1.00 1.00 1 07/18/2019 18:47 WG1312475

Magnesium U 0.0111 1.00 1.00 1 07/18/2019 18:47 WG1312475

Potassium U 0.102 1.00 1.00 1 07/18/2019 18:47 WG1312475

Sodium U 0.0985 1.00 1.00 1 07/18/2019 18:47 WG1312475
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 9 0 3 8

MW-144
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 1 / 1 9  2 0 : 2 7

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3740 14.1 50.0 50.0 1 07/18/2019 04:38 WG1312519

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 344 2.71 20.0 20.0 1 07/19/2019 13:59 WG1314030

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/19/2019 13:59 WG1314030

Sample Narrative: 

     L1119038-04 WG1314030: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 222 2.60 1.00 50.0 50 07/20/2019 23:40 WG1314701

Fluoride 2.57 0.00990 0.100 0.100 1 07/20/2019 23:25 WG1314701

Sulfate 2360 3.87 5.00 250 50 07/20/2019 23:40 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.290 0.0197 0.100 0.100 1 07/22/2019 21:00 WG1314626

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 787 0.0463 1.00 1.00 1 07/18/2019 18:50 WG1312475

Magnesium 220 0.0111 1.00 1.00 1 07/18/2019 18:50 WG1312475

Potassium 2.36 0.102 1.00 1.00 1 07/18/2019 18:50 WG1312475

Sodium 137 0.0985 1.00 1.00 1 07/18/2019 18:50 WG1312475
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 9 0 3 8

MW-143
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  1 2 : 5 1

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4870 14.1 50.0 50.0 1 07/18/2019 04:38 WG1312519

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 328 2.71 20.0 20.0 1 07/19/2019 14:07 WG1314030

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/19/2019 14:07 WG1314030

Sample Narrative: 

     L1119038-05 WG1314030: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 264 2.60 1.00 50.0 50 07/21/2019 00:40 WG1314701

Fluoride 1.54 0.00990 0.100 0.100 1 07/21/2019 00:25 WG1314701

Sulfate 3170 3.87 5.00 250 50 07/21/2019 00:40 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.0980 J 0.0197 0.100 0.100 1 07/22/2019 21:03 WG1314626

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 583 0.0463 1.00 1.00 1 07/18/2019 18:52 WG1312475

Magnesium 430 0.0111 1.00 1.00 1 07/18/2019 18:52 WG1312475

Potassium 1.78 0.102 1.00 1.00 1 07/18/2019 18:52 WG1312475

Sodium 233 0.0985 1.00 1.00 1 07/18/2019 18:52 WG1312475
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 9 0 3 8

EB-071219
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  0 9 : 3 0

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 0.152 J 0.0519 1.00 1.00 1 07/21/2019 00:55 WG1314701

Fluoride U 0.00990 0.100 0.100 1 07/21/2019 00:55 WG1314701

Sulfate 2.27 J 0.0774 5.00 5.00 1 07/21/2019 00:55 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:49 WG1314627

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Boron 0.0160 B J 0.0126 0.200 0.200 1 07/18/2019 18:55 WG1312475

Calcium 0.0487 J 0.0463 1.00 1.00 1 07/18/2019 18:55 WG1312475

Iron U 0.0141 0.100 0.100 1 07/18/2019 18:55 WG1312475

Magnesium U 0.0111 1.00 1.00 1 07/18/2019 18:55 WG1312475

Potassium U 0.102 1.00 1.00 1 07/18/2019 18:55 WG1312475

Sodium 0.148 B J 0.0985 1.00 1.00 1 07/18/2019 18:55 WG1312475

Metals (ICPMS) by Method 6020

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Arsenic U 0.000250 0.00200 0.00200 1 07/18/2019 11:41 WG1312567

Cobalt U 0.000260 0.00200 0.00200 1 07/18/2019 11:41 WG1312567

Lead U 0.000240 0.00200 0.00200 1 07/18/2019 11:41 WG1312567

Manganese U 0.000250 0.00500 0.00500 1 07/18/2019 11:41 WG1312567

Uranium U 0.000330 0.0100 0.0100 1 07/18/2019 11:41 WG1312567
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 9 0 3 8

EB-071219-GW
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  1 2 : 5 9

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids U 2.82 10.0 10.0 1 07/18/2019 04:38 WG1312519

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 4.05 B J 2.71 20.0 20.0 1 07/19/2019 14:14 WG1314030

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/19/2019 14:14 WG1314030

Sample Narrative: 

     L1119038-07 WG1314030: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 0.428 J P1 0.0519 1.00 1.00 1 07/21/2019 01:10 WG1314701

Fluoride U 0.00990 0.100 0.100 1 07/21/2019 01:10 WG1314701

Sulfate 0.669 J P1 0.0774 5.00 5.00 1 07/21/2019 01:10 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/23/2019 10:52 WG1314627

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 0.0736 J 0.0463 1.00 1.00 1 07/18/2019 18:58 WG1312475

Magnesium 0.0477 J 0.0111 1.00 1.00 1 07/18/2019 18:58 WG1312475

Potassium 0.116 J 0.102 1.00 1.00 1 07/18/2019 18:58 WG1312475

Sodium 0.107 B J 0.0985 1.00 1.00 1 07/18/2019 18:58 WG1312475
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 9 0 3 8

MW-142
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 2 / 1 9  1 5 : 0 8

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4580 14.1 50.0 50.0 1 07/18/2019 04:38 WG1312519

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 334 2.71 20.0 20.0 1 07/19/2019 14:21 WG1314030

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/19/2019 14:21 WG1314030

Sample Narrative: 

     L1119038-08 WG1314030: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 380 2.60 1.00 50.0 50 07/21/2019 02:09 WG1314701

Fluoride 2.22 0.00990 0.100 0.100 1 07/21/2019 01:55 WG1314701

Sulfate 2610 3.87 5.00 250 50 07/21/2019 02:09 WG1314701

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.159 0.0197 0.100 0.100 1 07/23/2019 11:26 WG1314627

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 633 0.0463 1.00 1.00 1 07/18/2019 19:00 WG1312475

Magnesium 311 0.0111 1.00 1.00 1 07/18/2019 19:00 WG1312475

Potassium 1.74 0.102 1.00 1.00 1 07/18/2019 19:00 WG1312475

Sodium 195 0.0985 1.00 1.00 1 07/18/2019 19:00 WG1312475
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDL Method Detection Limit.

MQL Method Quantitation Limit.

ND Not detected at the Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

B The same analyte is found in the associated blank.

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

J The identification of the analyte is acceptable; the reported value is an estimate.

J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high.

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.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 25,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1119789

Samples Received: 07/18/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 25,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-141  L1119789-01  GW Sam McMahan 07/15/19 11:24 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:11 07/23/19 16:11 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 17:09 07/23/19 17:09 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 17:24 07/23/19 17:24 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 5 07/24/19 11:37 07/24/19 11:37 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 03:55 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

EB-071519-GW  L1119789-02  GW Sam McMahan 07/15/19 11:18 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:19 07/23/19 16:19 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 17:39 07/23/19 17:39 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:38 07/24/19 11:38 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 03:58 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-140  L1119789-03  GW Sam McMahan 07/15/19 16:24 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:26 07/23/19 16:26 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 18:24 07/23/19 18:24 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 18:39 07/23/19 18:39 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 5 07/24/19 11:40 07/24/19 11:40 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:01 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-GW  L1119789-04  GW Sam McMahan 07/15/19 00:00 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:33 07/23/19 16:33 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 19:23 07/23/19 19:23 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 20 07/23/19 19:38 07/23/19 19:38 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 5 07/24/19 11:47 07/24/19 11:47 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:08 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

DUP-GW-2  L1119789-05  GW Sam McMahan 07/17/19 00:00 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:40 07/23/19 16:40 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 19:53 07/23/19 19:53 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 20:08 07/23/19 20:08 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:49 07/24/19 11:49 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:11 TRB Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-116  L1119789-06  GW Sam McMahan 07/17/19 08:09 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:47 07/23/19 16:47 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 20:23 07/23/19 20:23 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 20:38 07/23/19 20:38 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:50 07/24/19 11:50 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:13 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-115  L1119789-07  GW Sam McMahan 07/17/19 09:18 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 16:54 07/23/19 16:54 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 20:53 07/23/19 20:53 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 21:08 07/23/19 21:08 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:52 07/24/19 11:52 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:16 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-114  L1119789-08  GW Sam McMahan 07/17/19 09:50 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 17:17 07/23/19 17:17 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 21:23 07/23/19 21:23 ST Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 50 07/23/19 21:38 07/23/19 21:38 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:53 07/24/19 11:53 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:18 TRB Mt. Juliet, TN

Collected by Collected date/time Received date/time

EB-071719-GW  L1119789-09  GW Sam McMahan 07/17/19 09:40 07/18/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314047 1 07/19/19 11:19 07/19/19 11:51 AEC Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315389 1 07/23/19 17:24 07/23/19 17:24 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315667 1 07/23/19 22:22 07/23/19 22:22 ST Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1315536 1 07/24/19 11:55 07/24/19 11:55 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1313407 1 07/22/19 07:03 07/23/19 04:21 TRB Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119789-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314047, WG1313436, WG1313407, WG1315389, WG1315667 
and WG1315536

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 1

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X 2

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119789-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314047, WG1313436, WG1313407, WG1315389, WG1315667 
and WG1315536

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 19:11

Project Name: Navajo RO Fields Laboratory Job Number: L1119789-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314047, WG1313436, WG1313407, WG1315389, WG1315667 
and WG1315536

ER #¹ Description

1 6010B WG1313407 Sodium: Percent Recovery is outside of established control limits.

2 300.0 WG1315667 Sulfate: Relative Percent Difference is outside of established control limits.
1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 1 9 7 8 9

MW-141
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 5 / 1 9  1 1 : 2 4

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 2660 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 229 2.71 20.0 20.0 1 07/23/2019 16:11 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:11 WG1315389

Sample Narrative: 

     L1119789-01 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 288 2.60 1.00 50.0 50 07/23/2019 17:24 WG1315667

Fluoride 1.95 0.00990 0.100 0.100 1 07/23/2019 17:09 WG1315667

Sulfate 1770 3.87 5.00 250 50 07/23/2019 17:24 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 9.36 0.0985 0.100 0.500 5 07/24/2019 11:37 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 593 0.0463 1.00 1.00 1 07/23/2019 03:55 WG1313407

Magnesium 168 0.0111 1.00 1.00 1 07/23/2019 03:55 WG1313407

Potassium 4.27 0.102 1.00 1.00 1 07/23/2019 03:55 WG1313407

Sodium 57.5 0.0985 1.00 1.00 1 07/23/2019 03:55 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 1 9 7 8 9

EB-071519-GW
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 5 / 1 9  1 1 : 1 8

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 5.00 J 2.82 10.0 10.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 2.78 J 2.71 20.0 20.0 1 07/23/2019 16:19 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:19 WG1315389

Sample Narrative: 

     L1119789-02 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride U 0.0519 1.00 1.00 1 07/23/2019 17:39 WG1315667

Fluoride U 0.00990 0.100 0.100 1 07/23/2019 17:39 WG1315667

Sulfate 1.62 B J P1 0.0774 5.00 5.00 1 07/23/2019 17:39 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/24/2019 11:38 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 0.0751 J 0.0463 1.00 1.00 1 07/23/2019 03:58 WG1313407

Magnesium 0.0626 B J 0.0111 1.00 1.00 1 07/23/2019 03:58 WG1313407

Potassium U 0.102 1.00 1.00 1 07/23/2019 03:58 WG1313407

Sodium U 0.0985 1.00 1.00 1 07/23/2019 03:58 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 1 9 7 8 9

MW-140
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 5 / 1 9  1 6 : 2 4

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3970 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 295 2.71 20.0 20.0 1 07/23/2019 16:26 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:26 WG1315389

Sample Narrative: 

     L1119789-03 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 293 2.60 1.00 50.0 50 07/23/2019 18:39 WG1315667

Fluoride 1.82 0.00990 0.100 0.100 1 07/23/2019 18:24 WG1315667

Sulfate 2430 3.87 5.00 250 50 07/23/2019 18:39 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 15.5 0.0985 0.100 0.500 5 07/24/2019 11:40 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 659 0.0463 1.00 1.00 1 07/23/2019 04:01 WG1313407

Magnesium 241 0.0111 1.00 1.00 1 07/23/2019 04:01 WG1313407

Potassium 39.6 0.102 1.00 1.00 1 07/23/2019 04:01 WG1313407

Sodium 168 0.0985 1.00 1.00 1 07/23/2019 04:01 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 1 9 7 8 9

DUP-GW
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 5 / 1 9  0 0 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 2900 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 227 2.71 20.0 20.0 1 07/23/2019 16:33 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:33 WG1315389

Sample Narrative: 

     L1119789-04 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 285 1.04 1.00 20.0 20 07/23/2019 19:38 WG1315667

Fluoride 1.83 0.00990 0.100 0.100 1 07/23/2019 19:23 WG1315667

Sulfate 1680 1.55 5.00 100 20 07/23/2019 19:38 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 9.53 0.0985 0.100 0.500 5 07/24/2019 11:47 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 607 0.0463 1.00 1.00 1 07/23/2019 04:08 WG1313407

Magnesium 171 0.0111 1.00 1.00 1 07/23/2019 04:08 WG1313407

Potassium 4.20 0.102 1.00 1.00 1 07/23/2019 04:08 WG1313407

Sodium 57.7 0.0985 1.00 1.00 1 07/23/2019 04:08 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 1 9 7 8 9

DUP-GW-2
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  0 0 : 0 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3490 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 346 2.71 20.0 20.0 1 07/23/2019 16:40 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:40 WG1315389

Sample Narrative: 

     L1119789-05 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 266 2.60 1.00 50.0 50 07/23/2019 20:08 WG1315667

Fluoride 2.00 0.00990 0.100 0.100 1 07/23/2019 19:53 WG1315667

Sulfate 2570 3.87 5.00 250 50 07/23/2019 20:08 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.350 0.0197 0.100 0.100 1 07/24/2019 11:49 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 570 0.0463 1.00 1.00 1 07/23/2019 04:11 WG1313407

Magnesium 289 0.0111 1.00 1.00 1 07/23/2019 04:11 WG1313407

Potassium 2.01 0.102 1.00 1.00 1 07/23/2019 04:11 WG1313407

Sodium 189 0.0985 1.00 1.00 1 07/23/2019 04:11 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 1 9 7 8 9

MW-116
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  0 8 : 0 9

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3700 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 341 2.71 20.0 20.0 1 07/23/2019 16:47 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:47 WG1315389

Sample Narrative: 

     L1119789-06 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 265 2.60 1.00 50.0 50 07/23/2019 20:38 WG1315667

Fluoride 2.01 0.00990 0.100 0.100 1 07/23/2019 20:23 WG1315667

Sulfate 2550 3.87 5.00 250 50 07/23/2019 20:38 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.371 0.0197 0.100 0.100 1 07/24/2019 11:50 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 576 0.0463 1.00 1.00 1 07/23/2019 04:13 WG1313407

Magnesium 289 0.0111 1.00 1.00 1 07/23/2019 04:13 WG1313407

Potassium 2.10 0.102 1.00 1.00 1 07/23/2019 04:13 WG1313407

Sodium 189 0.0985 1.00 1.00 1 07/23/2019 04:13 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 1 9 7 8 9

MW-115
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  0 9 : 1 8

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4510 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 410 2.71 20.0 20.0 1 07/23/2019 16:54 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 16:54 WG1315389

Sample Narrative: 

     L1119789-07 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 254 2.60 1.00 50.0 50 07/23/2019 21:08 WG1315667

Fluoride 2.33 0.00990 0.100 0.100 1 07/23/2019 20:53 WG1315667

Sulfate 2940 3.87 5.00 250 50 07/23/2019 21:08 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/24/2019 11:52 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 477 0.0463 1.00 1.00 1 07/23/2019 04:16 WG1313407

Magnesium 451 0.0111 1.00 1.00 1 07/23/2019 04:16 WG1313407

Potassium 0.765 J 0.102 1.00 1.00 1 07/23/2019 04:16 WG1313407

Sodium 217 0.0985 1.00 1.00 1 07/23/2019 04:16 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 1 9 7 8 9

MW-114
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  0 9 : 5 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3000 14.1 50.0 50.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 377 2.71 20.0 20.0 1 07/23/2019 17:17 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 17:17 WG1315389

Sample Narrative: 

     L1119789-08 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 219 2.60 1.00 50.0 50 07/23/2019 21:38 WG1315667

Fluoride 2.10 0.00990 0.100 0.100 1 07/23/2019 21:23 WG1315667

Sulfate 2320 3.87 5.00 250 50 07/23/2019 21:38 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.375 0.0197 0.100 0.100 1 07/24/2019 11:53 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 604 0.0463 1.00 1.00 1 07/23/2019 04:18 WG1313407

Magnesium 239 0.0111 1.00 1.00 1 07/23/2019 04:18 WG1313407

Potassium 3.08 0.102 1.00 1.00 1 07/23/2019 04:18 WG1313407

Sodium 137 0.0985 1.00 1.00 1 07/23/2019 04:18 WG1313407
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 1 9 7 8 9

EB-071719-GW
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  0 9 : 4 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 8.00 J 2.82 10.0 10.0 1 07/19/2019 11:51 WG1314047

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 3.04 J 2.71 20.0 20.0 1 07/23/2019 17:24 WG1315389

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 17:24 WG1315389

Sample Narrative: 

     L1119789-09 WG1315389: Endpoint pH 4.5 headspace

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 0.218 J 0.0519 1.00 1.00 1 07/23/2019 22:22 WG1315667

Fluoride U 0.00990 0.100 0.100 1 07/23/2019 22:22 WG1315667

Sulfate 0.778 B J 0.0774 5.00 5.00 1 07/23/2019 22:22 WG1315667

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/24/2019 11:55 WG1315536

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 0.167 J 0.0463 1.00 1.00 1 07/23/2019 04:21 WG1313407

Magnesium 0.162 B J 0.0111 1.00 1.00 1 07/23/2019 04:21 WG1313407

Potassium 0.108 J 0.102 1.00 1.00 1 07/23/2019 04:21 WG1313407

Sodium 0.159 J 0.0985 1.00 1.00 1 07/23/2019 04:21 WG1313407
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDL Method Detection Limit.

MQL Method Quantitation Limit.

ND Not detected at the Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

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.

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.

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119789 07/25/19 19:11 25 of 27

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1119789 07/26/19 09:42 25 of 27



ONE LAB. NATIONWIDE.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 29,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1120149

Samples Received: 07/19/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 29,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-119  L1120149-01  GW Sam McMahan 07/17/19 10:31 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 10:50 07/23/19 10:50 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 04:51 07/24/19 04:51 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 05:06 07/24/19 05:06 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:14 07/24/19 20:14 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:32 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-118  L1120149-02  GW Sam McMahan 07/17/19 10:59 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 10:57 07/23/19 10:57 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 05:21 07/24/19 05:21 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 05:36 07/24/19 05:36 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:17 07/24/19 20:17 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:34 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-117  L1120149-03  GW Sam McMahan 07/17/19 11:30 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:04 07/23/19 11:04 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 05:51 07/24/19 05:51 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 06:06 07/24/19 06:06 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:20 07/24/19 20:20 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:43 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

RW-18A  L1120149-04  GW Sam McMahan 07/17/19 13:28 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:11 07/23/19 11:11 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 06:21 07/24/19 06:21 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 06:36 07/24/19 06:36 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:21 07/24/19 20:21 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:46 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-125  L1120149-05  GW Sam McMahan 07/17/19 14:37 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:18 07/23/19 11:18 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 06:50 07/24/19 06:50 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 07:35 07/24/19 07:35 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:23 07/24/19 20:23 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:49 RDS Mt. Juliet, TN
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-56  L1120149-06  GW Sam McMahan 07/17/19 15:20 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:26 07/23/19 11:26 GB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 07:50 07/24/19 07:50 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 08:05 07/24/19 08:05 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:30 07/24/19 20:30 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:52 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-29  L1120149-07  GW Sam McMahan 07/17/19 15:49 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314210 1 07/21/19 09:43 07/21/19 10:05 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:42 07/23/19 11:42 LEB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 08:20 07/24/19 08:20 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 08:35 07/24/19 08:35 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 50 07/24/19 20:32 07/24/19 20:32 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:55 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-40  L1120149-08  GW Sam McMahan 07/17/19 16:14 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314631 1 07/21/19 11:01 07/21/19 11:24 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:49 07/23/19 11:49 LEB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 1 07/24/19 08:50 07/24/19 08:50 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315848 50 07/24/19 09:05 07/24/19 09:05 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 100 07/24/19 20:33 07/24/19 20:33 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 17:58 RDS Mt. Juliet, TN

Collected by Collected date/time Received date/time

MW-55  L1120149-09  GW Sam McMahan 07/17/19 16:42 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Gravimetric Analysis by Method 2540 C-2011 WG1314631 1 07/21/19 11:01 07/21/19 11:24 TH Mt. Juliet, TN

Wet Chemistry by Method 2320 B-2011 WG1315391 1 07/23/19 11:56 07/23/19 11:56 LEB Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315673 1 07/25/19 00:10 07/25/19 00:10 ELN Mt. Juliet, TN

Wet Chemistry by Method 300.0 WG1315673 50 07/25/19 00:25 07/25/19 00:25 ELN Mt. Juliet, TN

Wet Chemistry by Method 353.2 WG1316187 1 07/24/19 20:35 07/24/19 20:35 JER Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1314362 1 07/20/19 14:42 07/21/19 18:01 RDS Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13

Revised May 2010
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/29/2019 18:19

Project Name: Navajo RO Fields Laboratory Job Number: L1120149-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314374, WG1314362, WG1314631, WG1314210, WG1315391, 
WG1315848, WG1316187 and WG1315673

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X 1

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X 2

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X 3

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/29/2019 18:19

Project Name: Navajo RO Fields Laboratory Job Number: L1120149-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314374, WG1314362, WG1314631, WG1314210, WG1315391, 
WG1315848, WG1316187 and WG1315673

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/29/2019 18:19

Project Name: Navajo RO Fields Laboratory Job Number: L1120149-01, 02, 03, 04, 05, 06, 07, 08 and 09

Reviewer Name: Chris McCord Prep Batch Number(s): WG1314374, WG1314362, WG1314631, WG1314210, WG1315391, 
WG1315848, WG1316187 and WG1315673

ER #¹ Description

1 WG1315673 R3434271-4, 5, 7 and 8: The analyte concentration exceeds the upper limit of the calibration range of the 
instrument established by the initial calibration (ICAL).

2 300.0 WG1315673 Fluoride, Sulfate: Percent Recovery is outside of established control limits.

3 300.0 WG1315673 Fluoride: Relative Percent Difference is outside of established control limits.
2540 C-2011 WG1314210 Dissolved Solids: Relative Percent Difference is outside of established control limits.

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 2 0 1 4 9

MW-119
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 0 : 3 1

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3980 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 319 2.71 20.0 20.0 1 07/23/2019 10:50 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 10:50 WG1315391

Sample Narrative: 

     L1120149-01 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 443 2.60 1.00 50.0 50 07/24/2019 05:06 WG1315848

Fluoride 2.79 0.00990 0.100 0.100 1 07/24/2019 04:51 WG1315848

Sulfate 2570 3.87 5.00 250 50 07/24/2019 05:06 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.308 0.0197 0.100 0.100 1 07/24/2019 20:14 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 623 0.0463 1.00 1.00 1 07/21/2019 17:32 WG1314362

Magnesium 288 0.0111 1.00 1.00 1 07/21/2019 17:32 WG1314362

Potassium 1.71 0.102 1.00 1.00 1 07/21/2019 17:32 WG1314362

Sodium 243 0.0985 1.00 1.00 1 07/21/2019 17:32 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 1 1 2 0 1 4 9

MW-118
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 0 : 5 9

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4180 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 360 2.71 20.0 20.0 1 07/23/2019 10:57 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 10:57 WG1315391

Sample Narrative: 

     L1120149-02 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 301 2.60 1.00 50.0 50 07/24/2019 05:36 WG1315848

Fluoride 6.16 0.00990 0.100 0.100 1 07/24/2019 05:21 WG1315848

Sulfate 2860 3.87 5.00 250 50 07/24/2019 05:36 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 1.02 0.0197 0.100 0.100 1 07/24/2019 20:17 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 600 0.0463 1.00 1.00 1 07/21/2019 17:34 WG1314362

Magnesium 378 0.0111 1.00 1.00 1 07/21/2019 17:34 WG1314362

Potassium 5.31 0.102 1.00 1.00 1 07/21/2019 17:34 WG1314362

Sodium 146 0.0985 1.00 1.00 1 07/21/2019 17:34 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 1 1 2 0 1 4 9

MW-117
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 1 : 3 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3740 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 344 2.71 20.0 20.0 1 07/23/2019 11:04 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:04 WG1315391

Sample Narrative: 

     L1120149-03 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 284 2.60 1.00 50.0 50 07/24/2019 06:06 WG1315848

Fluoride 3.40 0.00990 0.100 0.100 1 07/24/2019 05:51 WG1315848

Sulfate 2230 3.87 5.00 250 50 07/24/2019 06:06 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.191 0.0197 0.100 0.100 1 07/24/2019 20:20 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 597 0.0463 1.00 1.00 1 07/21/2019 17:43 WG1314362

Magnesium 268 0.0111 1.00 1.00 1 07/21/2019 17:43 WG1314362

Potassium 6.54 0.102 1.00 1.00 1 07/21/2019 17:43 WG1314362

Sodium 107 0.0985 1.00 1.00 1 07/21/2019 17:43 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 1 1 2 0 1 4 9

RW-18A
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 3 : 2 8

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4150 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 293 2.71 20.0 20.0 1 07/23/2019 11:11 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:11 WG1315391

Sample Narrative: 

     L1120149-04 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 247 2.60 1.00 50.0 50 07/24/2019 06:36 WG1315848

Fluoride 2.10 0.00990 0.100 0.100 1 07/24/2019 06:21 WG1315848

Sulfate 3090 3.87 5.00 250 50 07/24/2019 06:36 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.256 0.0197 0.100 0.100 1 07/24/2019 20:21 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 521 0.0463 1.00 1.00 1 07/21/2019 17:46 WG1314362

Magnesium 375 0.0111 1.00 1.00 1 07/21/2019 17:46 WG1314362

Potassium 0.884 J 0.102 1.00 1.00 1 07/21/2019 17:46 WG1314362

Sodium 126 0.0985 1.00 1.00 1 07/21/2019 17:46 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 1 1 2 0 1 4 9

MW-125
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 4 : 3 7

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4380 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 407 2.71 20.0 20.0 1 07/23/2019 11:18 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:18 WG1315391

Sample Narrative: 

     L1120149-05 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 298 2.60 1.00 50.0 50 07/24/2019 07:35 WG1315848

Fluoride 1.26 0.00990 0.100 0.100 1 07/24/2019 06:50 WG1315848

Sulfate 2750 3.87 5.00 250 50 07/24/2019 07:35 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 0.587 0.0197 0.100 0.100 1 07/24/2019 20:23 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 557 0.0463 1.00 1.00 1 07/21/2019 17:49 WG1314362

Magnesium 392 0.0111 1.00 1.00 1 07/21/2019 17:49 WG1314362

Potassium 1.67 0.102 1.00 1.00 1 07/21/2019 17:49 WG1314362

Sodium 231 0.0985 1.00 1.00 1 07/21/2019 17:49 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 1 1 2 0 1 4 9

MW-56
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 5 : 2 0

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 3430 14.1 50.0 50.0 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 375 2.71 20.0 20.0 1 07/23/2019 11:26 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:26 WG1315391

Sample Narrative: 

     L1120149-06 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 273 2.60 1.00 50.0 50 07/24/2019 08:05 WG1315848

Fluoride 1.20 0.00990 0.100 0.100 1 07/24/2019 07:50 WG1315848

Sulfate 2180 3.87 5.00 250 50 07/24/2019 08:05 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.0197 0.100 0.100 1 07/24/2019 20:30 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 525 0.0463 1.00 1.00 1 07/21/2019 17:52 WG1314362

Magnesium 268 0.0111 1.00 1.00 1 07/21/2019 17:52 WG1314362

Potassium 2.21 0.102 1.00 1.00 1 07/21/2019 17:52 WG1314362

Sodium 184 0.0985 1.00 1.00 1 07/21/2019 17:52 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 1 1 2 0 1 4 9

MW-29
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 5 : 4 9

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4820 28.2 100 100 1 07/21/2019 10:05 WG1314210

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 503 2.71 20.0 20.0 1 07/23/2019 11:42 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:42 WG1315391

Sample Narrative: 

     L1120149-07 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 383 2.60 1.00 50.0 50 07/24/2019 08:35 WG1315848

Fluoride 2.00 0.00990 0.100 0.100 1 07/24/2019 08:20 WG1315848

Sulfate 3300 3.87 5.00 250 50 07/24/2019 08:35 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 0.985 0.100 5.00 50 07/24/2019 20:32 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 578 0.0463 1.00 1.00 1 07/21/2019 17:55 WG1314362

Magnesium 446 0.0111 1.00 1.00 1 07/21/2019 17:55 WG1314362

Potassium 2.48 0.102 1.00 1.00 1 07/21/2019 17:55 WG1314362

Sodium 384 0.0985 1.00 1.00 1 07/21/2019 17:55 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 1 1 2 0 1 4 9

MW-40
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 6 : 1 4

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 2580 14.1 50.0 50.0 1 07/21/2019 11:24 WG1314631

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 309 2.71 20.0 20.0 1 07/23/2019 11:49 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:49 WG1315391

Sample Narrative: 

     L1120149-08 WG1315391: Endpoint pH 4.5 HEADSPACE

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 87.7 0.0519 1.00 1.00 1 07/24/2019 08:50 WG1315848

Fluoride 1.93 0.00990 0.100 0.100 1 07/24/2019 08:50 WG1315848

Sulfate 1730 3.87 5.00 250 50 07/24/2019 09:05 WG1315848

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite U 1.97 0.100 10.0 100 07/24/2019 20:33 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 588 0.0463 1.00 1.00 1 07/21/2019 17:58 WG1314362

Magnesium 205 0.0111 1.00 1.00 1 07/21/2019 17:58 WG1314362

Potassium 2.54 0.102 1.00 1.00 1 07/21/2019 17:58 WG1314362

Sodium 104 0.0985 1.00 1.00 1 07/21/2019 17:58 WG1314362
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 1 1 2 0 1 4 9

MW-55
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 6 : 4 2

Gravimetric Analysis by Method 2540 C-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Dissolved Solids 4680 14.1 50.0 50.0 1 07/21/2019 11:24 WG1314631

Wet Chemistry by Method 2320 B-2011

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Alkalinity,Bicarbonate 446 2.71 20.0 20.0 1 07/23/2019 11:56 WG1315391

Alkalinity,Carbonate U 2.71 20.0 20.0 1 07/23/2019 11:56 WG1315391

Sample Narrative: 

     L1120149-09 WG1315391: Endpoint pH 4.5

Wet Chemistry by Method 300.0

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Chloride 498 2.60 1.00 50.0 50 07/25/2019 00:25 WG1315673

Fluoride 1.83 0.00990 0.100 0.100 1 07/25/2019 00:10 WG1315673

Sulfate 2100 3.87 5.00 250 50 07/25/2019 00:25 WG1315673

Wet Chemistry by Method 353.2

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Nitrate-Nitrite 1.65 0.0197 0.100 0.100 1 07/24/2019 20:35 WG1316187

Metals (ICP) by Method 6010B

 Result Qualifier SDL Unadj. MQL MQL Dilution Analysis Batch

Analyte mg/l mg/l mg/l mg/l date / time

Calcium 492 0.0463 1.00 1.00 1 07/21/2019 18:01 WG1314362

Magnesium 364 0.0111 1.00 1.00 1 07/21/2019 18:01 WG1314362

Potassium 1.11 0.102 1.00 1.00 1 07/21/2019 18:01 WG1314362

Sodium 247 0.0985 1.00 1.00 1 07/21/2019 18:01 WG1314362
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDL Method Detection Limit.

MQL Method Quantitation Limit.

ND Not detected at the Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

SDL Sample Detection Limit.

U Not detected at the Sample Detection Limit.

Unadj. MQL Unadjusted Method Quantitation Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial 
calibration (ICAL).

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.
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ONE LAB. NATIONWIDE.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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ANALYTICAL REPORT
July 25,  2019

Wood E&I Solutions Inc. - Houston, TX

Sample Delivery Group: L1120150

Samples Received: 07/19/2019

Project Number: 6703180022.0003

Description: Navajo RO Fields

Report To: Pam Krueger

585 N. Dairy Ashford

Houston, TX  77079

Entire Report Reviewed By:

July 25,  2019

[Preliminary Report]

Chris McCord
Pro ject  Manager

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 Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.pacenational .com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

WASTE SOIL  L1120150-01  Waste Sam McMahan 07/17/19 13:35 07/19/19 08:45

Method Batch Dilution Preparation Analysis Analyst Location

date/time date/time  

Preparation by Method 1311 WG1315019 1 07/21/19 11:49 07/21/19 11:49 CGD Mt. Juliet, TN

Preparation by Method 1311 WG1315021 1 07/21/19 12:27 07/21/19 12:27 CGD Mt. Juliet, TN

Mercury by Method 7470A WG1315420 1 07/22/19 13:30 07/22/19 19:09 TCT Mt. Juliet, TN

Metals (ICP) by Method 6010B WG1315438 1 07/22/19 14:25 07/23/19 04:46 TRB Mt. Juliet, TN

Volatile Organic Compounds (GC/MS) by Method 8260B WG1315322 1 07/24/19 17:24 07/24/19 17:24 BMB Mt. Juliet, TN
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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, unless qualified or notated within
the report.  Where applicable, 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
Pro jec t  Manager
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ONE LAB. NATIONWIDE.Laboratory Data Package Cover Page

This data package consists of this signature page, the laboratory review checklist, and the following 
reportable data as applicable:

     R1 - Field chain-of-custody documentation;

     R2 - Sample identification cross-reference;

     R3 - Test reports (analytical data sheets) for each environmental sample that includes:

          a.   Items consistent with NELAC Chapter 5,

          b.   dilution factors,

          c.   preparation methods,

          d.   cleanup methods, and

          e.   if required for the project, tentatively identified compounds (TICs).

     R4 - Surrogate recovery data including:

          a.   Calculated recovery (%R), and

          b.   The laboratory’s surrogate QC limits.

     R5 - Test reports/summary forms for blank samples;

     R6 - Test reports/summary forms for laboratory control samples (LCSs) including:

          a.   LCS spiking amounts,

          b.   Calculated %R for each analyte, and

          c.   The laboratory’s LCS QC limits.

     R7 - Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including:

          a.   Samples associated with the MS/MSD clearly identified,

          b.   MS/MSD spiking amounts,

          c.   Concentration of each MS/MSD analyte measured in the parent and spiked samples,

          d.   Calculated %Rs and relative percent differences (RPDs), and

          e.   The laboratory’s MS/MSD QC limits

     R8 - Laboratory analytical duplicate (if applicable) recovery and precision:

          a.   The amount of analyte measured in the duplicate,

          b.   The calculated RPD, and

          c.   The laboratory’s QC limits for analytical duplicates.

     R9 - List of method quantitation limits (MQLs) and detectability check sample results for each analyte

          for each method and matrix.

     R10 - Other problems or anomalies.

Release Statement:  I am responsible for the release of this laboratory data package.  This laboratory is 
NELAC accredited under the Texas Laboratory Accreditation Program for all the methods, analytes, and 
matrices reported in this data package except as noted in the Exception Reports.  The data have been 
reviewed and are technically compliant with the requirements of the methods used, except where 
noted by the laboratory in the Exception Reports.  By my signature below, I affirm to the best of my 
knowledge all problems/anomalies observed by the laboratory have been identified in the Laboratory 
Review Checklist, and no information affecting the quality of the data has been knowingly withheld.

[Preliminary Report]

Chris  McCord

Pro jec t  Manager

RG-366/TRRP-13

Revised May 2010

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1120150 07/25/19 08:21 5 of 16

Jason Romer

Pro jec t  Manager

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Wood E&I Solutions Inc. - Houston, TX 6703180022.0003 L1120150 07/25/19 12:02 5 of 16

mailto:cmccord@pacenational.com?subject=Pace National SDG: L1120150&body=Email regarding SDG: L1120150
mailto:jromer@pacenational.com?subject=Pace National SDG: L1120150&body=Email regarding SDG: L1120150


ONE LAB. NATIONWIDE.Laboratory Review Checklist: Reportable Data

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 08:21

Project Name: Navajo RO Fields Laboratory Job Number: L1120150-01

Reviewer Name: Chris McCord Prep Batch Number(s): WG1315420, WG1315438, WG1315322, WG1315019 and 
WG1315021

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

R1 OI Chain-of-custody (C-O-C)

Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt? X

Were all departures from standard conditions described in an exception report? X

R2 OI Sample and quality control (QC) identification

Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X

Are all laboratory ID numbers cross-referenced to the corresponding QC data? X

R3 OI Test reports

Were all samples prepared and analyzed within holding times? X

Other than those results < MQL, were all other raw values bracketed by calibration standards? X

Were calculations checked by a peer or supervisor? X

Were all analyte identifications checked by a peer or supervisor? X

Were sample detection limits reported for all analytes not detected? X

Were all results for soil and sediment samples reported on a dry weight basis? X

Were % moisture (or solids) reported for all soil and sediment samples? X

Were bulk soils/solids samples for volatile analysis extracted with methanol per SW846 Method 5035? X

If required for the project, are TICs reported? X

R4 O Surrogate recovery data

Were surrogates added prior to extraction? X

Were surrogate percent recoveries in all samples within the laboratory QC limits? X

R5 OI Test reports/summary forms for blank samples

Were appropriate type(s) of blanks analyzed? X

Were blanks analyzed at the appropriate frequency? X

Were method blanks taken through the entire analytical process, including preparation and, if applicable, 
cleanup procedures? X

Were blank concentrations < MQL? X

R6 OI Laboratory control samples (LCS):

Were all COCs included in the LCS? X

Was each LCS taken through the entire analytical procedure, including prep and cleanup steps? X

Were LCSs analyzed at the required frequency? X

Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X

Does the detectability check sample data document the laboratory’s capability to detect the COCs at the MDL 
used to calculate the SDLs? X

Was the LCSD RPD within QC limits? X

R7 OI Matrix spike (MS) and matrix spike duplicate (MSD) data

Were the project/method specified analytes included in the MS and MSD? X

Were MS/MSD analyzed at the appropriate frequency? X

Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X

Were MS/MSD RPDs within laboratory QC limits? X

R8 OI Analytical duplicate data

Were appropriate analytical duplicates analyzed for each matrix? X

Were analytical duplicates analyzed at the appropriate frequency? X

Were RPDs or relative standard deviations within the laboratory QC limits? X

R9 OI Method quantitation limits (MQLs):

Are the MQLs for each method analyte included in the laboratory data package? X

Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X

Are unadjusted MQLs and DCSs included in the laboratory data package? X

R10 OI Other problems/anomalies

Are all known problems/anomalies/special conditions noted in this LRC and ER? X

Was applicable and available technology used to lower the SDL to minimize the matrix interference effects on 
the sample results? X

Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the analytes, matrices
and methods associated with this laboratory data package? X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).

RG-366/TRRP-13

Revised May 2010
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Supporting Data

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 08:21

Project Name: Navajo RO Fields Laboratory Job Number: L1120150-01

Reviewer Name: Chris McCord Prep Batch Number(s): WG1315420, WG1315438, WG1315322, WG1315019 and 
WG1315021

#¹ A² Description Yes No NA³ NR⁴ ER#⁵

S1 OI Initial calibration (ICAL)

Were response factors and/or relative response factors for each analyte within QC limits? X

Were percent RSDs or correlation coefficient criteria met? X

Was the number of standards recommended in the method used for all analytes? X

Were all points generated between the lowest and highest standard used to calculate the curve? X

Are ICAL data available for all instruments used? X

Has the initial calibration curve been verified using an appropriate second source standard? X

S2 OI Initial and continuing calibration verification (ICCV and CCV) and continuing calibration blank (CCB):

Was the CCV analyzed at the method-required frequency? X

Were percent differences for each analyte within the method-required QC limits? X

Was the ICAL curve verified for each analyte? X

Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X

S3 O Mass spectral tuning

Was the appropriate compound for the method used for tuning? X

Were ion abundance data within the method-required QC limits? X

S4 O Internal standards (IS)

Were IS area counts and retention times within the method-required QC limits? X

S5 OI Raw data (NELAC Section 5.5.10)

Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X

Were data associated with manual integrations flagged on the raw data? X

S6 O Dual column confirmation

Did dual column confirmation results meet the method-required QC? X

S7 O Tentatively identified compounds (TICs)

If TICs were requested, were the mass spectra and TIC data subject to appropriate checks? X

S8 I Interference Check Sample (ICS) results

Were percent recoveries within method QC limits? X

S9 I Serial dilutions, post digestion spikes, and method of standard additions

Were percent differences, recoveries, and the linearity within the QC limits specified in the method? X

S10 OI Method detection limit (MDL) studies

Was a MDL study performed for each reported analyte? X

Is the MDL either adjusted or supported by the analysis of DCSs? X

S11 OI Proficiency test reports

Was the laboratory's performance acceptable on the applicable proficiency tests or evaluation studies? X

S12 OI Standards documentation

Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X

S13 OI Compound/analyte identification procedures

Are the procedures for compound/analyte identification documented? X

S14 OI Demonstration of analyst competency (DOC)

Was DOC conducted consistent with NELAC Chapter 5? X

Is documentation of the analyst’s competency up-to-date and on file? X

S15 OI Verification/validation documentation for methods (NELAC Chapter 5)

Are all the methods used to generate the data documented, verified, and validated, where applicable? X

S16 OI Laboratory standard operating procedures (SOPs)

Are laboratory SOPs current and on file for each method performed X

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.Laboratory Review Checklist: Exception Reports

Laboratory Name: Pace Analytical National LRC Date: 07/25/2019 08:21

Project Name: Navajo RO Fields Laboratory Job Number: L1120150-01

Reviewer Name: Chris McCord Prep Batch Number(s): WG1315420, WG1315438, WG1315322, WG1315019 and 
WG1315021

ER #¹ Description

The Exception Report intentionally left blank, there are no exceptions applied to this SDG.

1.  Items identified by the letter “R” must be included in the laboratory data package submitted in the TRRP-required report(s).  Items identified by the letter “S” 
should be retained and made available upon request for the appropriate retention period.
2.  O = organic analyses;  I = inorganic analyses (and general chemistry, when applicable);
3.  NA = Not applicable;
4.  NR = Not reviewed;
5.  ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked).
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 1 1 2 0 1 5 0

WASTE SOIL
C o l l e c t e d  d a t e / t i m e :   0 7 / 1 7 / 1 9  1 3 : 3 5

Preparation by Method 1311

 Result Qualifier Prep Batch

Analyte date / time

TCLP Extraction - 7/21/2019 11:49:50 AM WG1315019

TCLP ZHE  Extraction - 7/21/2019 12:27:19 PM WG1315021

Fluid 2 7/21/2019 11:49:50 AM WG1315019

Initial pH 8.79 7/21/2019 11:49:50 AM WG1315019

Final pH 5.52 7/21/2019 11:49:50 AM WG1315019

Mercury by Method 7470A

 Result Qualifier MQL Limit Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Mercury ND 0.0100 0.20 1 07/22/2019 19:09 WG1315420

Metals (ICP) by Method 6010B

 Result Qualifier MQL Limit Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Arsenic ND 0.100 5 1 07/23/2019 04:46 WG1315438

Barium 0.454 0.100 100 1 07/23/2019 04:46 WG1315438

Cadmium ND 0.100 1 1 07/23/2019 04:46 WG1315438

Chromium ND 0.100 5 1 07/23/2019 04:46 WG1315438

Lead ND 0.100 5 1 07/23/2019 04:46 WG1315438

Selenium ND 0.100 1 1 07/23/2019 04:46 WG1315438

Silver ND 0.100 5 1 07/23/2019 04:46 WG1315438

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier MQL Limit Dilution Analysis Batch

Analyte mg/l mg/l mg/l date / time

Benzene ND 0.0500 0.50 1 07/24/2019 17:24 WG1315322

Carbon tetrachloride ND 0.0500 0.50 1 07/24/2019 17:24 WG1315322

Chlorobenzene ND 0.0500 100 1 07/24/2019 17:24 WG1315322

Chloroform ND 0.250 6 1 07/24/2019 17:24 WG1315322

1,2-Dichloroethane ND 0.0500 0.50 1 07/24/2019 17:24 WG1315322

1,1-Dichloroethene ND 0.0500 0.70 1 07/24/2019 17:24 WG1315322

2-Butanone (MEK) ND 0.500 200 1 07/24/2019 17:24 WG1315322

Tetrachloroethene ND 0.0500 0.70 1 07/24/2019 17:24 WG1315322

Trichloroethene ND 0.0500 0.50 1 07/24/2019 17:24 WG1315322

Vinyl chloride ND 0.0500 0.20 1 07/24/2019 17:24 WG1315322

    (S) Toluene-d8 100 80.0-120 07/24/2019 17:24 WG1315322

    (S) 4-Bromofluorobenzene 99.8 77.0-126 07/24/2019 17:24 WG1315322

    (S) 1,2-Dichloroethane-d4 101 70.0-130 07/24/2019 17:24 WG1315322

1

Cp

2

Tc

3

Ss

4

Cn

5

Tr

6

Sr

7

Qc

8

Gl

9

Al

10

Sc
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

Abbreviations and Definitions

MDL Method Detection Limit.

MQL Method Quantitation Limit.

ND Not detected at the Method Quantitation Limit.

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

(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.

U Not detected at the Sample Detection Limit.

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

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.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
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ONE LAB. NATIONWIDE.

Pace National 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. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T104704245-18-15

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
Pace National 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. Pace National performs all testing at our central laboratory.
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APPENDIX E 

WATER CLASSIFICATION DIAGRAMS 
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Stiff Diagrams
RO Reject Discharge Fields Stage 1 Abatement - First Quarterly Progress Report

North RO Field - Upgradient Monitoring Wells
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Stiff Diagrams
RO Reject Discharge Fields Stage 1 Abatement - First Quarterly Progress Report

North RO Field - In Field Monitoring Wells
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Stiff Diagrams
RO Reject Discharge Fields Stage 1 Abatement - First Quarterly Progress Report

North RO Field - Downgradient Monitoring Wells
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Stiff Diagrams
RO Reject Discharge Fields

Stage 1 Abatement - First Quarterly Progress Report 
South RO Field - Upgradient Monitoring Wells
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Stiff Diagrams
RO Reject Discharge Fields Stage 1 Abatement - First Quarterly Progress Report

South RO Field - In Field Monitoring Wells

50 40 30 20 10 0 10 20 30 40 50

Cations meq/L Anions

Mg

Ca

Na_K Cl

Carbonate

SO4

MW-114

60 40 20 0 20 40 60

Cations meq/L Anions

Mg

Ca

Na_K Cl

Carbonate

SO4

MW-116

80 60 40 20 0 20 40 60 80

Cations meq/L Anions

Mg

Ca

Na_K Cl

Carbonate

SO4

MW-115



Stiff Diagrams
RO Reject Discharge Fields Stage 1 Abatement - First Quarterly Progress Report

South RO Field - Downgradient Monitoring Wells
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