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1.0 EXECUTIVE SUMMARY 
This delineation report is submitted to the State of New Mexico Oil Conservation Division (OCD) on 
behalf of XTO Energy, Inc. (XTO) for a produced water release from a 10 inch cement lined steel line 
associated with the Eunice Monument South Unit (EMSU) B (Site) in Unit P (SE/4, SE/4), Section 14, 
Township 20 South, Range 36 East, in Lea County, New Mexico.  The release of produced water was 
verbally reported to the OCD on June 9, 2017 and July 27, 2017.  The initial C-141 was submitted to OCD 
District 1, on August 11, 2017.  The C-141 reported that approximately 11,689 barrels (bbl) of produced 
water had been recovered but an accurate volume of the release was not known.  XTO stated on the C-
141 that XTO and Larson & Associates, Inc. (LAI) would determine the volume of the release in 
conjunction with the delineation.  The OCD assigned the release remediation permit number 1RP-4789. 

Between August 28, 2017 and September 1, 2017, LAI personnel qualitatively assessed the release by 
conducting electromagnetic (EM) terrain conductivity surveys.  The EM surveys were performed 
with EM-31 and EM-34 conductivity meters over an area measuring about 24.1 acres and concluded 
that produced water had migrated horizontally about 450 feet east from the origin.   The EM 
surveys also concluded that produced water had not migrated vertically into the Dockum Group 
(Triassic) between approximately 33 and 52 feet below ground surface (bgs). 

Between October 6, 2017 and December 4, 2017, LAI personnel supervised collection of soil samples, 
installation of thirty-one (31) shallow borings (SB-1 through SB-31) completed as temporary piezometers 
and six (6) monitoring wells (MW-1 through MW-6).  A layer of semi-permeable sandy clay underlies the 
Site between about 7 and 10 feet below ground surface (bgs).  The thickness of the sandy clay unit was 
not determined since shallow borings terminated near the top of the unit.  Produced water is present 
above the sandy clay unit with observed thickness from only a few inches to about 4.86 feet near the 
east central area of the release.  The monitoring wells except MW-3 were drilled west (MW-1), north 
(MW-2), south (MW-4) and east (MW-5 and MW-6) of the Site.  The monitoring wells penetrate 
the Blackwater Draw and Ogallala formations and terminate near at the underlying Triassic-age Dockum 
Group encountered between about 33 feet bgs at MW-1 (west) and 52 feet bgs at MW-5 (east).  The 
Dockum Group is composed of claystone (shale), siltstone and sandstone with a collective thickness 
of about 300 feet thick.  Groundwater was not observed during drilling or following monitoring 
well completion.  Produced water was observed in well MW-5 about three (3) weeks following 
well completion and in monitoring well MW-6 about 4 days following well completion.  The produced 
water thickness is approximately 13.28 feet and 6.48 feet in wells MW-5 and MW-6, respectively.  A 
comparison of the laboratory analysis from the produced water to water samples collected from 
the piezometers and monitoring wells MW-5 and MW-6 concludes the water is chemically compatible 
to the produced water release from the pipe.  The presence of produced water in the Ogallala 
sediments confirms that the sandy clay unit is semi permeable.  Produced water above the sandy 
clay unit follows the slope of the 
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sandy clay unit to the east from the release.  Produced water in the Ogallala formation flows southeast 
along the dip line and contact of the Dockum Group. 

An estimate of the volume of the release was calculated based on the observed thickness of produced 
water in the piezometers on November 4, 2017 and assumptions concerning the porosity of 
the unconsolidated sand above the sandy clay unit.  The estimated volume of the release is 
approximately 46,159 bbl.  This volume coupled with the volume of produce water recovered (11,689 
bbl) yields a total of approximately 57,848 bbl. 

XTO proposes to install a recovery trench above the sandy clay unit beginning near the origin of 
the release and extending east about 450 feet.  A 5-inch schedule 40 PVC continuously slotted screen or 
equivalent will be placed near the base of the trench to be excavated between approximately 8 feet bgs 
near the west end and 13 feet bgs near the east end.  The screen will be surrounded with sand or gravel 
compatible with the screen openings and extend to about four (4) feet bgs.  The sand will be 
covered with geotextile fabric to prevent fine material from filtering into the screen.  A vertical PVC 
riser (cleanout) will connect to the west end of the PVC collection lateral.  The east end of the PVC 
collection lateral will connect to a 24 inch diameter vertical sump where a submersible pump or 
equivalent will be installed for recovering produced water.  Four (4) vertical recovery wells will be 
installed in a west to east through the release area beginning near the point of release and ending near 
the  lease road in the vicinity of piezometer SB-20.  The recovery wells will be completed with 4 inch 
schedule 40 threaded PVC and about 20 feet of factory slotted screen that will be positioned in the 
Ogallala formation above the Dockum Group.  Produced water will be recovered with electric 
submersible pumps to recover produced water.  XTO will continue to delineate the extent of produced 
water in the Ogallala formation southeast of MW-6.  XTO will record the volume of produced water 
recovered and report to the OCD in an annual report.   
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1XTO’s form C-141, submitted on August 11, 2017, specifies that verbal notifications of the release were made by XTO on 
June 9 and June 28.  The June 28th date is incorrect.  The verbal notifications were made on June 9 and July 27th. 

 

2.0 INTRODUCTION 
This delineation report is submitted to the New Mexico Oil Conservation Division (OCD) on behalf of XTO 
Energy, Inc. (XTO) for a produced water release from a ten (10) inch cement-lined steel line associated 
with the Eunice Monument South Unit (EMSU) B (Site) in Lea County, New Mexico. The release occurred 
in Unit P (SE/4, SE/4), Section 14, Township 20 South and Range 36 East in Lea County, New Mexico.  The 
Site is located approximately 500 feet southeast of EMSU B Well No. 890 (API 30-025-04266).  The 
geodetic position is North 32° 34' 03.40" and West 103° 19' 13.08". Figure 1 presents a location and 
topographic map.     

2.1 Background 
On June 9 and July 27, 20171, XTO verbally reported the release to OCD District 1 in Hobbs, New Mexico. 
The release was caused by internal corrosion in the bottom of the 10 inch cement-lined steel line. The 
release was discovered by the lease operator on June 9, 2017. XTO personnel shut-in the wells, isolated 
the line and replaced the line segment. Vacuum trucks were dispatched to recover water that had 
accumulated on the surface and in the excavation where the line was replaced.   A total of 11,689 
barrels  (bbl)  of water was recovered from the  surface  and the  excavation.    The water recovered 
from the surface was believed to be produced water while the  water recovered from the excavation 
was believed to be a mixture of both produced and fresh water. XTO estimated the affected area at 
227,205 square feet (405 feet by 561 feet) or about 5.21 acres. On August 10, 2017, LAI personnel used 
a Trimble sub-meter hand held global position system (GPS) receiver to map the area of distressed 
vegetation and calculated the affected area at about  121,628  square feet or  approximately  2.79  
acres.  On August  11,  2017,  XTO  submitted  the  initial  C-141  and  stated  LAI  would perform an 
initial evaluation and electromagnetic  (EM) terrain conductivity surveys to assess the release and 
update the estimated loss volume. OCD assigned the release remediation permit number 1RP-4789. 
Figure 2  presents an aerial map showing the estimated affected area.  Appendix A presents the initial  
C-141.  

2.2 Physical Setting 
The physical setting is as follows:  

• Elevation is approximately 3,765 feet above mean sea level (amsl); 
• Topography slopes gently toward the east; 
• The nearest surface water feature is a seasonal playa  located about 1,200 feet southwest of 

the Site;  
• There is no direct connection with the Site to the seasonal playa; 
• The soils are designated “Kermit soils and dune land, 0 to 12 percent slopes” and “Kermit-
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Palomas fine sands, 0 to 12 percent slopes”.  The soils originated from calcareous sandy 
eolian deposits derived from reworking the underlying Pliocene-age Blackwater Draw and 
Ogallala formation formations, in descending order; 

 The soils consist of a surface layer of fine sand about 8 inches thick underlain by fine sand to
about 60 inches or about 5 feet and developed over cemented material (caliche);

 The description matches the soil observed at the Site;
 The upper geological unit is the Tertiary-age Blackwater Draw and Ogallala formations, in

descending order,   comprised of very fine to medium-grained quartz sand and gravel, with
minor amount of silt and clay with indistinct to massive crossbeds;

 The Ogallala formation is underlain by clay, silty clay, shale and sandstone of the Chinle
formation (Triassic) and is about 300 feet thick;

 The Chinle formation occurs at depths between about 75 and 100 feet below ground surface
(bgs);

 The nearest water well is located about 2,000 feet northeast (hydraulically up gradient) in
Unit I (NE/4, SE/4), Section 14, Township 20 South, Range 36 East;

 The well is inactive and had a reported depth to groundwater of approximately 30 feet bgs
in 1981;

 The well was observed during a reconnaissance visit on September 6, 2017;
 Groundwater was not observed in monitoring wells drilled to the Triassic-age Dockum

Group (shale) between encounter between approximately 33 feet bgs (MW-1) and 52 feet
bgs (MW-5);

 The regional groundwater flow direction is east to southeast.

2.3 Remediation Action Levels 
Remediation action levels (RRAL) were calculated for benzene, BTEX and TPH based on the following 
criteria established by the OCD in “Guidelines for Remediation of Leaks, Spills and Releases, August 13, 

1993”: 

Criteria Result Score 

Depth-to-Groundwater >100  feet 0 
Wellhead Protection Area No 0 
Distance to Surface Water Body >1000 Horizontal Feet 0 

The following RRAL apply to the release for ranking score: 0 
 Benzene 10 mg/Kg 
 BTEX  50 mg/Kg 
 TPH  5,000 mg/Kg 

Depth to groundwater greater than 100 feet bgs requires delineation for chloride to 600 milligrams 
per kilogram and maintained a minimum of 5 feet farther in depth. 
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3.0 RELEASE DELINEATION 
A delineation plan was submitted to the OCD District 1 on August 22, 2017 and approved on August 25, 
2017.  An interim delineation report (“1RP-4789, Interim Release Delineation Report, EMSU B Produced 
Water Spill”) was submitted to the OCD on September 26, 2017, following completion 
of electromagnetic (EM) surveys and proposed additional delineation activities including 
collection of soil sample and analysis and installation of monitoring wells.  Appendix B presents OCD 
approval for the delineation plan.    

3.1 EM Terrain Conductivity Surveys 
Between August 28 and September 1, 2017, LAI personnel conducted electromagnetic (EM) terrain 
conductivity surveys using EM-31 and EM-34 instruments manufactured by Geonics Ltd., Mississauga, 
Ontario, Canada.    Subsurface Interference was observed at the background location about 275 feet 
northwest of the Site during an initial EM survey on August 10, 2017; therefore a new background 
station was established about 125 feet west of the southwest corner of the surveyed area. The 
background EM values are compared to the surveyed EM values to establish areas of elevated terrain 
conductivity in response to elevated chloride in soil and groundwater.  The EM method measures the 
electrical properties of soil and rock, which is influenced by the total dissolved solids (TDS) 
concentration of formation pore water and groundwater.  The EM method utilizes current flow induced 
into the subsurface by a surface transmitter.  The current generates an alternating magnetic field which 
creates a secondary magnetic field that is sensed by a receiver coil.  The depth of exploration is 
determined by the spatial separation between the transmitter and receiver coils and the orientation of 
the coils (i.e., horizontal (HD) or vertical dipole (VD)). The EM-31 has maximum depth of exploration 
capabilities from 0 to about 9.8 feet bgs in the HD mode and 0 to 19.7 feet bgs in the VD mode.  The EM-
31 HD and VD readings from the Site represent conductivity values in unsaturated soil except near the 
release point where groundwater may be mounded.  The EM-34 has maximum depth of exploration 
capabilities of 0 to 24.6 feet bgs (HD) and 0 to 49.2 feet bgs (VD) with the 10-meter coil separation and 0 
to 49.2 feet (HD) and 0 to 98.4 feet (VD) with the 20-meter coil spacing.  The maximum response of the 
EM-34 in the HD mode occurs near the surface and decreases with depth. The maximum response of the 
EM-34 in the VD mode occurs at a depth equal to approximately 75 percent of the exploration depth or 
about 36.9 and 73.8 feet bgs in the 10 and 20 meter coil separations, respectively.   

EM measurements were collected over an area measuring approximately 700 x 1,500 feet or about 
1,050,000 square feet or about 24.1 acres.  The EM measurement stations were spaced about 100 feet 
apart and locations documented with the Trimble handheld GPS receiver.  Conductivity measurements 
were collected with the EM-31 (HD and VD) and EM-34 10 meter and 20 meter (HD and VD).  Figure 3 
presents the EM measurement stations.  Table 1 presents a summary of the EM-31 conductivity 
readings.  Table 2 presents a summary of the EM-34 conductivity readings. 

The EM-31HD, 0 to 9.8 feet bgs, background reading was 10.2 millimhos per meter (mmhos/m) which is 
equivalent to millisiemens per meter (mS/m).  An area of EM-31HD readings between about 4 (40 
mmhos/m) to greater than 9 times background (>100 mmhos/m) was observed in the area of the 
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release and extends to about 400 feet east of the release in the apparent groundwater flow direction.  
The area of elevated EM-31HD readings decreases to background or less about 450 feet east of the 
point of release.  The area of EM-31HD readings, between about 2 and 9 times background, correlates 
well with the area of distressed vegetation mapped on August 10, 2017 and concludes the release has 
migrated less than about 500 feet from the point of release.  EM-31HD readings greater than seven (7) 
times background were observed about 1,200 feet east of the point of release and appears to 
corresponds with a surface impact not associated with the release.  An anomaly of EM-31HD readings 
greater than twice background was observed north and east of the EMSU “B” Well #890 and may be 
associated with an old spill.  Figure 4 presents the EM-31HD conductivity map. 

The EM-31VD, 0 to 19.7 feet bgs, background reading was 29.05 mmhos/m.  The maximum EM-31VD 
reading (155.4 mmhos/m) occurs in the immediate vicinity of the release.  EM-31VD readings between 
about 3 (80 mmhos/m) and 4 (120 mmhos) times background extend from the point of release to about 
400 feet east of the point of release and concludes the release has migrated less than about 500 feet 
from the point of release.  The area of elevated EM-31HD readings, between about 2 and 5 times 
background, correlates with the area of distressed vegetation mapped on August 10, 2017.  Anomalies 
of EM-31VD readings greater than twice background were observed north and east of EMSU “B” Well 
#890.  The anomalies do not appear to be associated with Well #890.  Figure 5 presents the EM-31VD 
conductivity map. 

The EM-34 10m HD, 0 to 24.6 feet bgs, background reading was 20.9 mmhos/m.  An area of elevated 
EM-34 10m HD readings about 4 times background (80 mmhos/m) extends from the point of release to 
400 feet east of the point of release and suggest lateral dispersion of the release.  The area of elevated 
EM-34 10m HD readings, between about 2 and 4 times background, correlates with the area of 
distressed vegetation mapped on August 10, 2017.  However, the EM-34 10m HD readings conclude the 
release has not migrated over about 500 feet east of the point of release. An area of EM-34 10m HD 
readings greater than 2 times background was observed about 800 feet east of the point of release and 
is not associated with the release.  Figure 6 presents the EM-34 10m HD conductivity map. 

The EM-34 10m VD, 0 to 49.2 feet bgs, background reading was 31.4 mmhos/m.  Several small 
anomalies of EM-34 10m VD readings greater than 3 times background (>100 mmhos/m) were 
observed.  The EM-34 10m VD readings represent conductivity values from the upper part of the 
Triassic-age Dockum Group consisting mainly of shale and sandstone.  The EM-34 10m VD about two 
times background extends from the point of release to about 400 feet east of the point of release and 
concludes the release is confined to unconsolidated sediments overlying the Dockum Group.  Figure 7 
presents the EM-34 10m VD conductivity map. 

The EM-34 20m HD, 0 to 49.2 feet bgs, background reading was 40.4 mmhos/m.  An area of EM-34 20m 
HD readings greater two times background or about 80 mmhos/m extends to about 100 feet east of the 
point of release.  The EM-34 20m HD readings represent conductivity values near the base of the 
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unconsolidated sediments or near the top Dockum Group.  The EM-34 20m HD readings greater than 
about 1.5 times background extend about 200 feet west from the point of release to about 450 feet east 
of the point of release.  The EM-34 20m HD survey concludes the release has migrated east less than 
about 500 feet from the point of release.  An anomaly of EM-34 20m HD readings greater from about 
1.5 times background or about 60 mmhos/m to greater than 2.5 times background or about 100 
mmhos/m was observed about 950 feet east of the Site and is does not appear to be associated with the 
release.   Figure 8 presents the EM-34 20m HD conductivity map. 

The EM-34 20m VD, 0 to 98.4 feet bgs, background reading was 49.1 mmhos/m.  The EM-34 20m VD 
readings are in the Dockum Group (Triassic) consisting mainly of shale and sandstone.  Several small 
anomalies with EM-34 20m VD reading ranging from about 1.5 (75 mmhos/m) to greater than 2 times 
background (>100 mmhos/m) were observed at various locations and do not appear to be associated 
with the release.  Figure 9 presents the EM-34 20m VD conductivity map. 

The results of the EM-31 HD/VD and EM-34 10m HD/VD and 20m HD/VD surveys qualitatively conclude 
the release has migrated east from the point of release about 450 feet in the apparent groundwater 
flow direction.   

3.2 Soil Samples 
Discrete soil samples were collected at approximately 2 and 4 feet bgs from the north, south, east and 
west sidewalls of the excavation made to repair the 10 inch pipe.  Composite (5 spot) soil samples were 
collected from two (2) soil piles on the west and east side of the excavation.  A soil sample was collected 
at 0 to 0.5 feet bgs from an area of hydrocarbons stained soil (S-1) about 100 feet northeast of the 
excavation.  The samples were collected in laboratory containers and delivered under preservation and 
chain of custody to Permian Basin Environmental Lab in Midland, Texas.  The laboratory analyzed the 
samples for benzene, toluene, ethylbenzene and xylene (BTEX) and total petroleum hydrocarbons (TPH), 
including gasoline range organics (GRO), diesel range organics (DRO) and oil range organics (ORO) by 
EPA SW-846 Methods 8021B and 8015M, respectively.  All soil samples were analyzed for chloride by 
EPA Method 300.  Table 1 presents the laboratory analytical data summary.  Appendix C presents the 
laboratory report. 
BTEX was below the reporting limits (RL) and RRAL in all samples.  TPH was below RL in all samples 
except S-1 which reported 2,925 milligrams per kilogram (mg/Kg) and east soil pile (composite) which 
reported 30.0 mg/Kg.  The TPH in samples S-1 and east soil pile is below the RRAL of 5,000 mg/Kg.  
Chloride was less than the delineation limit (600 mg/Kg) except the east soil pile (composite) which 
reported 1,080 mg/Kg. 

3.3 Soil Borings and Monitoring Wells 
Between October 16, 2017 and December 4, 2017, thirty-one (31) soil borings (SB-1 through SB-31) and 
six (6) monitoring wells (MW-1 through MW-6) were installed at the Site for collecting soil samples, 
assessing the thickness and distribution of produced water and occurrence of groundwater.  
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Scarborough Drilling, Inc. (SDI), Lamesa, Texas, drilled twenty-two (22) borings SB-1 through SB-22 and 
the monitoring wells with an air rotary rig and used a jam tube sampler for collecting soil samples.  LAI 
used direct push technology (DPT) and a stainless steel core barrel to collect soil samples from SB-23 
through SB-31. Sandy clay was observed at all locations between about 7 and 10 feet bgs.    The 
elevation of the sandy clay unit occurs between approximately 3,556.55 feet above mean sea level 
(MSL) at SB-1, located near the west side of the Site to about 3,550.24 feet AMSL at SB-15 located near 
the east side of the Site.  The sandy clay unit slopes to the east.  Figure 10 presents the soil boring 
locations and contour map for the sandy clay unit. 

Produced water was observed above the sandy clay unit at all but the following locations:  SB-17, SB-18, 
SB-19, SB-23, SB-24, SB-25, and SB-28 through SB-31.  The borings terminated near the top of the sandy 
clay unit and were completed as shallow piezometers with threaded 1 and 2 inch diameter schedule 40 
PVC casing and about 5 feet of factory slotted screen depending on location for assessing produced 
water thickness.  Soil sampling terminated when produced water was encountered.  The produced 
water column thickness varies with the greatest accumulation occurring at SB-15 (4.86 feet) near the 
east of the Site.  The thickness of the produced water over the sandy clay unit is decreasing concluding 
that the sandy clay unit is semi-permeable.  Movement of the produced water over the sandy clay unit 
is to the east at approximately 0.006 feet per foot and consistent with the slope of the sandy clay unit.  
Figure 11 shows the distribution and thickness of produced water on the sandy clay.  Figure 12 
presents a flow map for produced water on the sandy clay unit.   

Scarborough installed six (6) monitoring wells west (MW-1), north (MW-2), south (MW-4) and 
east (MW-5 and MW-6) of the release.  Monitoring well MW-3 was drilled to the top of the sandy clay 
unit near the center of the release and completed as a shallow piezometer.  The monitoring wells, 
except MW-3, were drilled to the top of the Triassic-age Dockum Group between about 33 feet bgs 
(MW-1) and 52 feet bgs (MW-5).  The elevation o the Dockum Group ranges from about 3,531.20 feet 
AMSL at MW-1 to about 3,508.30 feet AMSL at MW-5.  The slope of the surface of the Dockun 
surface is from northwest to southeast at about 0.04 feet per foot.  The Dockum Group is 
represented by the Chinle formation composed of mudstone, siltstone and sandstone with a 
collective thickness of about 300 feet.  The monitoring wells were completed with threaded 2 inch 
schedule 40 PVC casing and about 20 feet of 0.01 inch factory slotted screen positioned near the 
contact with of the Chinle formation, as approved by Mr. Brad Billings with OCD (verbal 
communication).  Geologic logs were prepared based on the Unified Sol Classification System (USCS).  
Drill cuttings will be placed on the ground adjacent to the borings.  The piezometers and monitoring 
wells were surveyed by West Companies, Midland, Texas, for location and elevation.  Groundwater was 
not observed in monitoring MW-1, MW-2 and MW-4.  Produced water was observed in well MW-5 at 
about 40.72 feet bgs, on November 27, 2017.  The produced water thickness in MW-5 is about 13.28 
feet.  Monitoring wells MW-6 was drilled on December 4, 2017.  Produced water was observed at 46.52 
feet bgs on December 8, 2017.  The produced water thickness in MW-6 is about 
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6.48 feet.  The produced water appears to be flowing to the southeast consistent with the dip of the 
Dockum Group.  Figure 13 present a structure contour map for the Dockum Group. 

Soil samples were collected in laboratory containers and delivered under preservation and chain of 
custody to Permian Basin Environmental Lab in Midland, Texas.  The upper samples (0 to 1 feet) were 
analyzed for benzene, toluene, ethylbenzene and xylene (BTEX) and total petroleum hydrocarbons 
(TPH), including gasoline range organics (GRO), diesel range organics (DRO) and oil range organics (ORO) 
by EPA SW-846 Methods 8021B and 8015M, respectively.  All soil samples were analyzed for chloride by 
EPA Method 300.  Table 2 presents the analytical laboratory data summary.  Table 3 presents the 
piezometer and monitoring well completion and gauging summary details. Figure 10 presents the 
piezometer and monitoring well locations.  Appendix C presents the laboratory reports.  Appendix D 
presents the boring logs and completion diagrams.  Appendix E presents photographs.      

Referring to Table 2, BTEX and TPH were below the analytical method reporting limits and RRAL. 
Chloride was below the OCD delineation limit (600 mg/Kg) in all samples except MW-5 from 20 to 21 
feet (719 mg/Kg).  Chloride decreased below the delineation limit in the samples between 25 and 40 
feet bgs.  

3.4 Produced Water Samples 
On October 23, 2017, in conjunction with collecting produced water samples from the piezometer, LAI 
personnel collected a sample of produced water, similar to that released from the pipeline, at the EMSU 
B water station located south of the Site.  The produced water samples were collected from the 
piezometers with dedicated poly ethylene bailers and carefully poured into sample containers.  LAI 
personnel collected produced water samples from piezometers SB-26 and SB-26 (November 27, 2017), 
and monitoring wells MW-5 (November 30, 2017) and MW-6 (December December 8, 2017).  The 
samples were delivered under chain of custody and preservation to DHL Analytical, in Round Rock, 
Texas.  The laboratory analyzed the samples for BTEX, anions (alkalinity, chloride and sulfate), cations 
(calcium, magnesium, sodium and potassium) and total dissolved solids (TDS).  Table 4 presents the 
BTEX analytical data summary.  Table 5 presents the cation, anion and TDS analytical data summary.  
Appendix C presents the laboratory reports. 

Benzene ranged from not detected at the analytical method RL to 0.0470 micrograms per liter (µg/L) 
in MW-3 located near the center of the produced water release.  Benzene was 0.207 µg/L in the 
produced water sample collected at the water station. 

The maximum chloride concentration was 8,220 milligrams per liter (mg/L) in sample SB-16 located 
near north central area of the release.  Chloride was 10,600 mg/L in the in the sample from the water 
station.  The maximum TDS value was 19,300 mg/L in sample S-1 located west of the release.  TDS 
was 20,000 mg/L in the sample from the water station.  Produced water samples collected from 
the shallow piezometers and monitoring wells MW-5 and MW-6 is consistent with the produced 
water sample collected from the pipeline.     The distribution of produced water closely matches the 
results of the EM 



1RP-4789 
 Delineation Report 

EMSU B Produced Water Release 
December 12, 2017 

10 

surveys.  Figure 14 presents an isopleth map for chloride in produced water.  Figure 15 presents an 
isopleths map for TDS in produced water.  

3.5 Estimated Volume Released 
The initial C-141 stated that 11,689 bbl of produced water was recovered from the excavation where the 
pipe was repaired.  An estimate of the volume released was calculated based on thickness 
measurements from piezometers on November 4, 2017 and the following: 

 Estimated porosity (void spaces) of the unconsolidated sand (0.65);
 Estimated thickness of produced water (based on field measurements);Estimated area of

produced water thickness (based on contours); and
 Calculated volume in cubic feet.

The estimated volume of the release is 46,159 barrels (bbl) based on distribution and thickness of 
produced water over the sandy clay unit from November 4, 2017.  This volume coupled with the 
recovered volume (11,689 bbl) yields approximately 57,848 bbl.  Appendix F presents the calculations.   

4.0 REMEDIATION PLAN 
XTO proposes to initiate remediation for recovery of produced water above the sandy clay by installing a 
collection lateral through the area shown on Figure 16.  The collection lateral will be constructed with 5 
inch schedule 40 PCV 0.020 inch factory slotted screen or equivalent.  The collection lateral will be 
installed in a trench estimated to be approximately 450 feet in length.  The collection lateral will extend 
from the east side of the excavation near point of the release and terminate near piezometer SB-20.  
The collection lateral will be buried at a depth of about 8 feet bgs near the west end and about 13 feet 
bgs near the east end.  A vertical PVC riser (cleanout) will be installed at the west end of the collection 
lateral.  The east end of the collection lateral will connect to a 24 inch diameter vertical sump buried to a 
depth of about 18 feet bgs.  An appropriately sized electrical submersible pump or equivalent will be 
installed near the bottom of the sump for recovering produced water.  A poly flow line or 
equivalent will connect the pump to onsite collection tanks that be plumbed to the water station 
or off loaded into trucks for disposal in a OCD permitted Class II salt water disposal (SWD) well.  The 
tanks will be equipped with level controls to prevent over topping and provide automatic shut down of 
the pump.  Figure 16 shows the approximate location for the collection lateral    

Four (4) recovery wells will be installed in a west to east line through the release area for recovering 
produced water from the underlying Ogallala formation and provide hydraulic control to reduce 
down gradient migration of produced water.  The recovery wells will be constructed with 4 inch 
schedule 40 threaded PVC and about 20 feet of 0.02 inch factor slotted screen.  A boring 
approximately 8.5 inches in diameter will be drilled to the top of the Dockum Group shale at about 52 
feet bgs.  The well screen will be positioned near the contact with the Dockum Group and surrounded 
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with graded silica sand to about 2 feet above the screens.  Bentonite chips will be placed above the sand 
and extend to about 2 feet bgs.  The wells will be equipped with appropriately sized electrical 
submersible pumps or equivalent for recovering produced water.  A poly flow line or equivalent 
will connect the pumps to onsite collection tanks that be plumbed to the water station or off loaded 
into trucks for disposal in a OCD permitted Class II salt water disposal (SWD) well.  The tanks will be 
equipped with level controls to prevent over topping and provide automatic shut down of the pumps.  
Figure 16 shows the approximate location for the recovery wells. 

XTO will record the volume of produced water recovered and report to the OCD in an annual report.  
XTO will continue to delineate the extent of produced water in the Ogallala formation above the 
Dockum Group down gradient of MW-6.  
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Station HD (N-S) HD (E-W) HD (Avg) VD (N-S) VD (E-W) VD (Avg)

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

Bkgrd 10.7 9.7 10.2 27.7 30.4 29.05
0-0 -4.5 -3.7 I 27.9 34 30.95

100-0 15.4 13.7 14.5 27.7 23.3 25.5
200-0 -3.4 6.5 I 31.7 30.4 31.05
300-0 16.8 15 15.9 60.5 49.6 55.05
400-0 2.8 8.6 5.7 31.3 31.1 31.2
500-0 13.5 14 13.75 24.6 25.2 24.9
600-0 11.9 14.2 13.05 30.7 29.8 30.25
700-0 0 10.8 I 47.7 39.3 43.5
800-0 9.4 12.7 11.05 28.8 29.3 29.05
900-0 17.6 19.5 18.55 40.6 47.7 44.15

1000-0 18.8 33.6 26.2 50.6 66.5 58.55
1100-0 21.5 26.4 23.95 63.9 64.1 64
1200-0 21 23.1 22.05 44.8 45.4 45.1
1300-0 13.4 19.5 16.45 55.2 54.4 54.8
1400-0 10.6 15 12.8 50.8 54.1 52.45
1500-0 19.2 18.9 19.05 32.8 33.5 33.15

1500-100 18 22.1 20.05 34.3 35.8 35.05
1400-100 16.9 18.3 17.6 54.6 60.7 57.65
1300-100 11.5 20.7 16.1 50.4 62 56.2
1200-100 10.3 17.1 13.7 47.6 48.9 48.25
1100-100 4.7 3.3 4 46.5 59 52.75
1000-100 -7.7 8.8 I 69.4 45.3 57.35
900-100 -6.2 9.3 I 64.7 60.5 62.6
800-100 13.5 18 15.75 45.3 47.1 46.2
700-100 4.5 11.2 7.85 2.6 77.9 40.25
600-100 6.6 -17 I 60 87.5 73.75
500-100 10.2 15.8 13 27.2 32.8 30
400-100 5.1 8.8 6.95 27.3 29.6 28.45
300-100 12 9.5 10.75 33 36 34.5
200-100 6.8 4.9 5.85 16.4 17.5 16.95
100-100 -24.3 -2.1 I 32 20.5 26.25

0-100 -18.5 3.6 I 48.7 24.6 36.65
0-200 -13.3 5.5 I 50.4 30.4 40.4

100-200 2.6 7.6 5.1 28.1 27.9 28
200-200 19.4 54.6 37 12.5 34.1 23.3
300-200 47 24.2 35.6 12.8 76.2 44.5
400-200 34.5 33.4 33.95 62.5 62.3 62.4
500-200 66.5 50.8 58.65 103.3 101.8 102.55
600-200 38.4 36.6 37.5 66.8 73.7 70.25



1RP-4789

Table 1

Summary of EM-31 Terrain Conductivity Readings

XTO Energy, Inc., EMSU B Produced Water Release 

September 1, 2017
Page 2 of 4

Station HD (N-S) HD (E-W) HD (Avg) VD (N-S) VD (E-W) VD (Avg)

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

700-200 -18.6 -4.8 I 51.7 45.5 48.6
800-200 16.6 14.7 15.65 29.7 29 29.35
900-200 19.1 16.2 17.65 33.3 32.9 33.1

1000-200 11.6 8.5 10.05 34.3 39.8 37.05
1100-200 13.2 14.8 14 22.2 30.4 26.3
1200-200 9.3 12.4 10.85 36.6 37.1 36.85
1300-200 13.2 17.7 15.45 37 40.9 38.95
1400-200 15.8 19.8 17.8 39.3 54.9 47.1
1500-200 22.2 21 21.6 38.3 38.9 38.6
1500-300 24.5 22.1 23.3 46.3 55.6 50.95
1400-300 20.3 -16 I 55.4 77.7 66.55
1300-300 -4.5 3.1 I 54 56.5 55.25
1200-300 -11.6 -11.1 I 46.7 48 47.35
1100-300 -5.5 -8.1 I 43.9 43.1 43.5
1000-300 3.3 1.2 2.25 35.3 38.8 37.05
900-300 12 11.2 11.6 26 29.3 27.65
800-300 11.3 6.5 8.9 33.3 50.3 41.8
700-300 40.6 17.2 28.9 95.1 118.4 106.75
600-300 43.4 44.9 44.15 85.4 86.3 85.85
500-300 42.8 42.7 42.75 74.5 70.1 72.3
400-300 67.7 64.1 65.9 121.4 136.6 129
300-300 58.8 57 57.9 129.5 135.3 132.4
200-300 24.8 25.5 25.15 51 56.5 53.75
100-300 11.6 12.6 12.1 22.8 22.5 22.65

0-300 9.2 8.7 8.95 20 29.1 24.55
0-400 9.6 9.8 9.7 15.8 17.3 16.55

100-400 25.2 19.6 22.4 43.7 39.3 41.5
200-400 35.5 36.7 36.1 76.6 78.2 77.4
300-400 72 69.7 70.85 152.2 158.6 155.4
400-400 73.9 78.5 76.2 145.8 149.5 147.65
500-400 100.3 103.2 101.75 148.5 151.5 150
600-400 59.7 39.6 49.65 118.5 121 119.75
700-400 42.6 39.1 40.85 94.2 106.5 100.35
800-400 16.3 5.9 11.1 36.7 42.2 38.45
900-400 16.7 18.8 17.75 27 33.7 30.35

1000-400 8.2 7.3 7.75 30.5 38.8 34.65
1100-400 7.2 2.1 4.65 35.6 45.2 40.4
1200-400 17.1 19.7 18.4 42.4 47.3 44.85
1300-400 17.8 15 16.4 54.9 58.7 56.8
1400-400 22.9 24.9 23.9 50.4 53.7 52.05
1500-400 29.1 25.2 27.15 49.7 59 54.35
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Station HD (N-S) HD (E-W) HD (Avg) VD (N-S) VD (E-W) VD (Avg)

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

1500-500 160 10.6 85.3 193.3 24.3 108.8
1400-500 -73 -53.5 I 102.3 82.3 92.3
1300-500 11.3 7.4 9.35 57.2 70 63.6
1200-500 19.7 17.5 18.6 46.8 60.4 53.6
1100-500 13.2 7.9 10.55 40.5 51.6 46.05
1000-500 -10.7 -44 I 48.2 68 58.1
900-500 14.1 20.9 17.5 33.5 50.6 42.05
800-500 12.5 11.8 12.15 43.4 48.3 45.85
700-500 20.6 30 25.3 71.1 68.6 69.85
600-500 32.7 33.3 33 60.8 62.6 61.7
500-500 42.5 40.8 41.65 80.7 79.3 80
400-500 38.4 39 38.7 73.8 78.4 76.1
300-500 49.4 52.9 51.15 115.9 123.8 119.85
200-500 51.7 61.6 56.65 93.7 111.1 102.4
100-500 21.7 21 21.35 44.8 40.3 42.55

0-500 15.5 12 13.75 25.6 22.3 23.95
0-600 1.2 36.3 18.75 33 40.6 36.8

100-600 9.9 7.8 8.85 47.9 49.2 48.55
200-600 -5.1 -26.7 I 37.5 92 64.75
300-600 17.8 17.1 17.45 46.7 47.3 47
400-600 15.3 14.4 14.85 26 25.6 25.8
500-600 50 21.2 35.6 31.4 20.3 25.85
600-600 5.9 5.7 5.8 28.4 28.8 28.6
700-600 11.5 12.2 11.85 22.1 24 23.05
800-600 15.6 15.6 15.6 36.8 40.9 38.85
900-600 20.9 21.4 21.15 44.5 44.7 44.6

1000-600 34 19.2 26.6 42.5 44.1 43.3
1100-600 13.1 -10.7 I 45.3 76.5 60.9
1200-600 19.3 20.6 19.95 40.2 46.8 43.5
1300-600 27.4 27.2 27.3 49.7 49.1 49.4
1400-600 -0.3 -28 I 60.4 58.5 59.45
1500-600 62.2 22.4 42.3 66.2 105.4 85.8
1500-700 28.5 25.5 27 55.1 60.9 58
1400-700 22.3 20.5 21.4 41.7 39.1 40.4
1300-700 16.9 17.3 17.1 40.1 48.4 44.25
1200-700 11.4 11 11.2 47.5 52.1 49.8
1100-700 4.9 -10.5 I 53.6 68.3 60.95
1000-700 33.1 -18.6 I 66.5 89 77.75
900-700 2.2 5.7 3.95 50.2 67.8 59
800-700 10.4 7.1 8.75 44.8 47.6 46.2
700-700 12.7 14.4 13.55 31.6 30.2 30.9
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Station HD (N-S) HD (E-W) HD (Avg) VD (N-S) VD (E-W) VD (Avg)

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

600-700 12.5 13.9 13.2 22.5 24 23.25
500-700 18.9 18.8 18.85 35 32.4 33.7
400-700 10 16.8 13.4 46.3 42.8 44.55
300-700 43 19.9 31.45 46.8 38.6 42.7
200-700 13.7 13.2 13.45 24.3 23.6 23.95
100-700 11.9 12.6 12.25 33.6 33.8 33.7

0-700 15.8 17.7 16.75 31 34.4 32.7
Notes:

I: Interference
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Station 10 mHD 10 mVD 20 mHD 20 mVD Comments

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

Bkgrd 20.9 31.4 40.4 49.1
0-0 19.2 27.8 29.5 49.1

100-0 19.6 22.4 33.5 29.1
200-0 18.9 26.6 36.1 41.6
300-0 20 -14.3 31.3 26.2
400-0 15.5 28.7 36.9 52.9
500-0 24.5 29.2 39.6 55
600-0 25.7 35.6 42.2 56.6
700-0 27 54.4 40.8 40.4
800-0 22.6 34.4 37.2 61.5
900-0 29.7 37.1 44.4 102.3

1000-0 47.7 154.1 68.2 2.4
1100-0 45.5 141.4 114.2 473(1000s)
1200-0 42.6 63.1 59.2 95.7
1300-0 42.9 61.7 49.4 81.6
1400-0 45.2 64.5 59.4 67.3
1500-0 39 42.1 62.3 94.5

1500-100 45 77.8 52.4 43.7
1400-100 44 52 64.4 67.6
1300-100 42.4 51.1 60.4 57.9
1200-100 42.4 59 67.7 57.3
1100-100 36.7 49.8 60 67.9
1000-100 34.8 42.5 54.7 57
900-100 40.6 87.3 56 64.3
800-100 39.7 54.3 49.7 63.5
700-100 23.9 86.8 44.2 -53 on pipeline
600-100 34.4 119 60.7 58.4
500-100 22.8 39.5 44.3 69.7
400-100 24.9 32.4 31.3 60.1
300-100 17.4 42.6 37.6 45.4
200-100 16.2 28.5 33.1 54
100-100 12.9 23.9 32.2 45.8

0-100 12.6 17.6 28.3 41.4
0-200 18.1 32.3 37.6 62.3

100-200 18.2 38.8 33.4 92.3 Possible pipe
200-200 60.4 -66.1 37.4 -183 Running E-W
300-200 45.4 61 63.3 108.7 Near pipeline
400-200 59.7 73.4 64.2 48.5
500-200 85.9 49.8 69.1 40.7
600-200 49.1 56.2 53.1 59.3
700-200 25.1 43 43.8 62.3 Natural Gas line
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Station 10 mHD 10 mVD 20 mHD 20 mVD Comments

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

800-200 32.7 44.5 49.2 62.2
900-200 27.3 53.6 44.2 47.3

1000-200 29 47.2 47.8 54.8
1100-200 28.4 42.3 44.2 48.8
1200-200 30 43.5 50.1 56.7
1300-200 35.8 42.1 51.4 71.8
1400-200 45.9 67.7 65.8 45.1
1500-200 45.6 58.1 62.8 70.2
1500-300 49 46.8 63.6 50.6
1400-300 41.3 54.7 54.8 63.1
1300-300 35.2 40.7 61.3 64.8
1200-300 29.8 43.5 45.3 48.7
1100-300 27 39.2 49.2 75.9
1000-300 24.6 28.6 47.2 51.2
900-300 16.7 32.6 43.9 66.7
800-300 26.7 43.4 47.1 51.5
700-300 81.8 77.3 80.1 35.7
600-300 75.4 67.8 68.2 51.6
500-300 60.8 96.9 71.3 79.5
400-300 83.4 85.2 90.6 45.4
300-300 81.8 34 82 24.7
200-300 52.3 121.1 70.2 18 Pipeline Running N-S
100-300 23.9 31.4 42.3 60.6

0-300 19.1 32.5 37.6 52.5
0-400 15.4 12 35.1 39.5

100-400 32.2 39.1 46.3 48.4
200-400 35.4 115.2 71.8 40.7
300-400 87.8 -15.8 77.1 -5.1
400-400 94 35.3 80.6 30.4
500-400 87.7 73 78.3 60.1
600-400 80.9 38.7 69.3 34.2
700-400 69.7 72.6 74 44
800-400 25.3 32 47.3 66.4
900-400 29.5 33.5 44.3 49.2

1000-400 21.3 37.3 42 45
1100-400 24.4 37.6 45.5 56.4
1200-400 40.4 43.6 64.6 49.2
1300-400 48 63.3 68.7 47.9
1400-400 50.4 67 75.5 63.8
1500-400 46.1 45.5 72.9 76.2
1500-500 45.8 63.8 61.1 66
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Station 10 mHD 10 mVD 20 mHD 20 mVD Comments

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

1400-500 I I 78 43.8
1300-500 47.5 69.2 67.2 78.8
1200-500 44.2 64.6 71.2 78.2
1100-500 35.8 47.4 57.2 65.4
1000-500 28.7 45.3 44.3 35
900-500 30.6 38.1 44.7 45.6
800-500 31.2 49.6 36.8 89.4
700-500 38.5 22.6 50.7 50
600-500 70.5 89.3 71.5 59.9
500-500 65.8 76.4 72.4 75.8
400-500 54.7 55.2 67.5 51.2
300-500 71.1 8.8 83.7 39.5
200-500 77.8 65.4 69.1 65.7
100-500 35.4 27.3 47.6 107.7

0-500 23.2 34.6 43.2 52.3
0-600 107.2 99.4 59.3 113.5

100-600 28.2 8.8 48.1 34.5
200-600 30.4 40.6 47.4 73.3
300-600 25.4 -6.9 42.6 45.8 Pipeline
400-600 27.5 43.3 44.7 36.9
500-600 26.4 -8.3 48.3 44.2
600-600 23.8 27.6 39.1 52.3
700-600 20.4 29.1 38 51.2
800-600 17.8 26.7 32.5 77.2
900-600 45.2 42.8 63.3 66.2

1000-600 44 58.1 58.52 67.2
1100-600 48.3 49.4 57.5 62.5
1200-600 39.2 65.4 57.4 71.3
1300-600 48.8 45.4 72.5 47.6
1400-600 46.7 45.4 69.2 77.3
1500-600 44.8 46.2 77 78.1
1500-700 44.3 44.1 71.5 84.5
1400-700 44.1 60.8 68.3 66.9
1300-700 39.1 49.5 65.5 73.8
1200-700 44.1 38.3 65.6 83.6
1100-700 44.8 57.9 67 66.6
1000-700 42.4 58.8 61.7 113.3
900-700 25.2 66.7 34.1 118.1
800-700 33.9 41.6 52.5 43.2
700-700 27.8 36.3 47.5 64.2
600-700 26.7 31.4 42.9 51.1
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Station 10 mHD 10 mVD 20 mHD 20 mVD Comments

(mmhos/m) (mmhos/m) (mmhos/m) (mmhos/m)

500-700 31.7 29.7 44.6 50.3
400-700 30.8 56.9 55.2 86.7
300-700 28.3 -0.7 44.1 30.5 Pipeline 
200-700 26.8 23.4 42.5 58.1
100-700 23.5 -57.2 45.9 25.3

0-700 31.8 43.8 51 65.2

Notes:
I: Interference
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Sample Collection Depth Benzene BTEX C6 - C10 >C10 - C28 >C28 - C35 TPH Chloride

Date (Feet) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 5,000 *600

Spill Area Soil Sample

S-1 10/17/2017 0 - 1 <0.0206 <0.1442 <129 2,390 535 2,925 1.91

Excavation Soil Samples

10/18/2017 4 <0.00110 <0.0077 <27.5 <27.5 <27.5 <27.5 389

West 10/18/2017 2 <0.00110 <0.0077 <27.5 <27.5 <27.5 <27.5 1.99
10/18/2017 4 <0.00111 <0.00777 <27.8 <27.8 <27.8 <27.8 95.5

South 10/18/2017 2 <0.00104 <0.00728 <26.0 <26.0 <26.0 <26.0 2.22
10/18/2017 4 <0.00105 <0.00737 <26.3 <26.3 <26.3 <26.3 8.72

North 10/18/2017 2 <0.00103 <0.00721 <25.8 <25.8 <25.8 <25.8 1.78
10/18/2017 4 <0.00123 <0.00863 <30.9 <30.9 <30.9 <30.9 4.48

Soil Pile Samples

West 10/18/2017 -- <0.00103 <0.00721 <25.8 <25.8 <25.8 <25.8 11.7
East 10/18/2017 -- <0.0206 <0.1442 <25.8 30.0 <25.8 30.0 1,080

Notes:  Laboratory analysis performed by Permian Basin Environmental Lab, Midland, Texas, by SW-846 Method 8021B (BTEX), Method 
8015M (GRO, DRO and ORO) and Method 300 (chloride).
Depth in feet below ground surface (bgs)
mg/Kg:  milligrams per kilogram equivalent to parts per million (ppm)
--:  No data available (no sample in sampler)
*:  OCD delineation limit
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XTO Energy, Inc., EMSU B Produced Water Release
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Sample Collection Depth Benzene BTEX C6 - C10 >C10 - C28 >C28 - C35 TPH Chloride

Date (Feet) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

RRAL: 5,000 *600

Soil Boring
SB-1 10/17/2017 0 - 1 <0.00128 <0.00895 <32.1 <32.1 <32.1 <32.1 <1.28

10/17/2017 3 - 4 -- -- -- -- -- -- <1.15
10/17/2017 5 - 6 -- -- -- -- -- -- <1.27
10/17/2017 7 - 8 -- -- -- -- -- -- 454

SB-2 10/18/2017 0 - 1 <0.00128 <0.00896 <32.1 <32.1 <32.1 <32.1 31.4
10/18/2017 3 - 4 -- -- -- -- -- -- <1.27
10/18/2017 5 - 6 -- -- -- -- -- -- 12.0

SB-3 10/18/2017 0 - 1 <0.0217 <0.1521 <27.2 <27.2 <27.2 <27.2 <1.09
10/18/2017 3 - 4 -- -- -- -- -- -- <1.03
10/18/2017 5 - 6 -- -- -- -- -- -- 9.78

SB-4 10/18/2017 0 - 1 <0.00102 <0.00714 <25.5 <25.5 <25.5 <25.5 17.0
10/18/2017 3 - 4 -- -- -- -- -- -- 2.32
10/18/2017 5 - 6 -- -- -- -- -- -- 42.7

SB-5 10/18/2017 0 - 1 <0.00114 <0.02938 <28.4 <28.4 <28.4 <28.4 3.61
10/18/2017 3 - 4 -- -- -- -- -- -- 7.70
10/18/2017 5 - 6 -- -- -- -- -- -- 5.08

SB-6 10/18/2017 0 - 1 <0.00122 <0.00854 <30.5 <30.5 <30.5 <30.5 13.4
10/18/2017 3 - 4 -- -- -- -- -- -- 64.6
10/18/2017 5 - 6 -- -- -- -- -- -- 26.6

SB-7 10/19/2017 0 - 1 <0.00108 <0.00754 <26.9 <26.9 <26.9 <26.9 4.69
10/19/2017 3 - 4 -- -- -- -- -- -- 53.4
10/19/2017 5 - 6 -- -- -- -- -- -- 38.8

SB-8 10/19/2017 0 - 1 <0.00105 <0.00737 <26.3 <26.3 <26.3 <26.3 9.66
10/19/2017 3 - 4 -- -- -- -- -- -- 8.16
10/19/2017 5 - 6 -- -- -- -- -- -- 21.1



Table 4

1RP-4789

Soil Boring and Monitoring Well Soil Samples Analytical Data Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico Page 2 of 4
Sample Collection Depth Benzene BTEX C6 - C10 >C10 - C28 >C28 - C35 TPH Chloride

Date (Feet) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
RRAL: 1,000 *600

SB-9 10/19/2017 0 - 1 <0.00108 <0.00754 <26.9 <26.9 <26.9 <26.9 58.3
10/19/2017 3 - 4 -- -- -- -- -- -- 12.4

SB-10 10/19/2017 0 - 1 <0.00106 <0.00744 <26.6 <26.6 <26.6 <26.6 73.0
10/19/2017 3 - 4 -- -- -- -- -- -- 64.1
10/19/2017 5 - 6 -- -- -- -- -- -- 64.2

SB-11 10/19/2017 0 - 1 <0.00103 <0.00721 <25.8 <25.8 <25.8 <25.8 31.8
10/19/2017 3 - 4 -- -- -- -- -- -- 78.6
10/19/2017 5 - 6 -- -- -- -- -- -- 22.0

SB-12 10/19/2017 0 - 1 <0.00101 <0.00707 <25.3 <25.3 <25.3 <25.3 <1.01
10/19/2017 3 - 4 -- -- -- -- -- -- 7.75
10/19/2017 5 - 6 -- -- -- -- -- -- 10.6

SB-13 10/19/2017 0 - 1 <0.00103 <0.00721 <25.8 <25.8 <25.8 <25.8 24.5
10/19/2017 3 - 4 -- -- -- -- -- -- <1.03
10/19/2017 5 - 6 -- -- -- -- -- -- 32.7
10/19/2017 7 - 8 -- -- -- -- -- -- 108

SB-14 10/19/2017 0 - 1 <0.00102 <0.00714 <25.5 <25.5 <25.5 <25.5 4.23
10/19/2017 3 - 4 -- -- -- -- -- -- 35.6
10/19/2017 5 - 6 -- -- -- -- -- -- <1.04

SB-15 10/19/2017 0 - 1 <0.00102 <0.00714 <25.5 <25.5 <25.5 <25.5 12.0
10/19/2017 3 - 4 -- -- -- -- -- -- 62.8
10/19/2017 5 - 6 -- -- -- -- -- -- 13.1

SB-16 10/20/2017 0 - 1 <0.00103 <0.00721 <25.8 <25.8 <25.8 <25.8 22.3
10/20/2017 3 - 4 <0.00106 <0.00744 <26.6 <26.6 <26.6 <26.6 <1.06
10/20/2017 5 - 6 -- -- -- -- -- -- 4.27
10/20/2017 7 - 8 -- -- -- -- -- -- <1.04

SB-17 10/20/2017 0 - 1 <0.00104 <0.00728 <26.0 <26.0 <26.0 <26.0 2.35
10/20/2017 3 - 4 -- -- -- -- -- -- 24.2
10/20/2017 5 - 6 -- -- -- -- -- -- 33.3



Table 4

1RP-4789

Soil Boring and Monitoring Well Soil Samples Analytical Data Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico Page 3 of 4
Sample Collection Depth Benzene BTEX C6 - C10 >C10 - C28 >C28 - C35 TPH Chloride

Date (Feet) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
RRAL: 1,000 *600

SB-18 10/20/2017 0 - 1 <0.00114 <0.00796 <28.4 <28.4 <28.4 <28.4 1.40
10/20/2017 3 - 4 -- -- -- -- -- -- <1.11
10/20/2017 5 - 6 -- -- -- -- -- -- <1.04

SB-19 10/18/2017 0 - 1 <0.0260 <0.1818 <32.5 <32.5 <32.5 <32.5 15.7
10/18/2017 3 - 4 -- -- -- -- -- -- <1.23
10/18/2017 5 - 6 -- -- -- -- -- -- 5.91
10/18/2017 7 - 8 -- -- -- -- -- -- 54.2
10/18/2017 9 - 10 -- -- -- -- -- -- 129

SB-20 10/20/2017 0 - 1 <0.00102 <0.00714 <25.5 <25.5 <25.5 <25.5 <1.02
10/20/2017 3 - 4 -- -- -- -- -- -- 90.1
10/20/2017 5 - 6 -- -- -- -- -- -- <1.03

SB-21 10/20/2017 0 - 1 <0.00102 <0.00714 <25.5 <25.5 <25.5 <25.5 <1.02
10/20/2017 3 - 4 -- -- -- -- -- -- <1.18
10/20/2017 5 - 6 -- -- -- -- -- -- 2.14

SB-22 10/20/2017 0 - 1 <0.00101 <0.00707 <25.3 <25.3 <25.3 <25.3 <1.01
10/20/2017 3 - 4 -- -- -- -- -- -- <1.05
10/20/2017 5 - 6 -- -- -- -- -- -- <1.27

Monitoing Well
MW-1 10/16/2017 0 - 1 -- -- -- -- -- -- 7.71

10/16/2017 5 - 6 -- -- -- -- -- -- <1.05
10/16/2017 10 - 11 -- -- -- -- -- -- 909
10/16/2017 15 - 16 -- -- -- -- -- -- 43.6
10/16/2017 20 - 21 -- -- -- -- -- -- 57.5
10/16/2017 25 - 26 -- -- -- -- -- -- 151
10/16/2017 30 - 31 -- -- -- -- -- -- 85.5

MW-2 10/17/2017 0 - 1 -- -- -- -- -- -- <1.03
10/17/2017 5 - 6 -- -- -- -- -- -- <1.09
10/17/2017 10 - 11 -- -- -- -- -- -- 23.8
10/17/2017 15 - 16 -- -- -- -- -- -- 81.4
10/17/2017 20 - 21 -- -- -- -- -- -- 60.7
10/17/2017 25 - 26 -- -- -- -- -- -- 17.1



Table 4
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Soil Boring and Monitoring Well Soil Samples Analytical Data Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico Page 4 of 4
Sample Collection Depth Benzene BTEX C6 - C10 >C10 - C28 >C28 - C35 TPH Chloride

Date (Feet) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
RRAL: 5,000 *600

10/17/2017 30 - 31 -- -- -- -- -- -- 74.5
10/17/2017 35 - 36 -- -- -- -- -- -- 162

MW-3 10/20/2017 0 - 1 -- -- -- -- -- -- 27.1
10/20/2017 3 - 4 -- -- -- -- -- -- --
10/20/2017 5 - 6 -- -- -- -- -- -- 30.5

MW-4 10/18/2017 0 - 1 -- -- -- -- -- -- 9.51
10/18/2017 5 - 6 -- -- -- -- -- -- 1.82
10/18/2017 10 - 11 -- -- -- -- -- -- 6.60
10/18/2017 15 - 16 -- -- -- -- -- -- 110
10/18/2017 20 - 21 -- -- -- -- -- -- 61.1
10/18/2017 25 - 26 -- -- -- -- -- -- 51.7
10/18/2017 30 - 31 -- -- -- -- -- -- 253
10/18/2017 35 - 36 -- -- -- -- -- -- 204
10/18/2017 40 - 41 -- -- -- -- -- -- 88.9
10/18/2017 45 - 46 -- -- -- -- -- -- 111
10/18/2017 50 - 51 -- -- -- -- -- -- 74.3

MW-5 10/17/2017 0 - 1 -- -- -- -- -- -- --
10/17/2017 5 - 6 -- -- -- -- -- -- --
10/17/2017 0 - 1 -- -- -- -- -- -- --
10/17/2017 5 - 6 -- -- -- -- -- -- --
10/17/2017 10 - 11 -- -- -- -- -- -- 599
10/17/2017 15 - 16 -- -- -- -- -- -- 525
10/17/2017 20 - 21 -- -- -- -- -- -- 719
10/17/2017 25 - 26 -- -- -- -- -- -- 254
10/17/2017 30 - 31 -- -- -- -- -- -- 235
10/17/2017 35 - 36 -- -- -- -- -- -- 230
10/17/2017 40 - 41 -- -- -- -- -- -- 538

Notes:  Laboratory analysis performed by Permian Basin Environmental Lab, Midland, Texas, by SW-846 Method 8021B (BTEX), Method 
8015M (GRO, DRO and ORO) and Method 300 (chloride).
Depth in feet below ground surface (bgs)
mg/Kg:  milligrams per kilogram equivalent to parts per million (ppm)
--:  No data available (no sample in sampler)
*:  OCD delineation limit



Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Piezometers
SB-1 10/16/2018 13.75 10.75 2 3,563.55 2.75 - 7.23 3.00 3,566.19 10/19/2017 11.02 8.02 2.73

10/20/2017 11.02 8.02 2.73
10/23/2017 12.35 9.35 1.40
10/25/2017 11.11 8.11 2.64
11/27/2017 11.54 8.54 2.21
12/04/2017 11.64 8.64 2.11

SB-2 10/18/2017 10.45 10.45 2 3,560.99 2.45 - 7.25 3.00 3,563.66 10/19/2017 8.36 5.36 2.09
10/20/2017 8.36 5.36 2.09
10/23/2017 8.46 5.46 1.99
10/25/2017 8.52 5.52 1.93
11/27/2017 9.02 6.02 1.43
12/04/2017 9.33 6.33 1.12

SB-3 10/18/2017 14.19 14.00 2 3,563.22 6.19 - 10.99 3.00 3,565.97 10/19/2017 11.20 8.20 2.99
10/20/2017 11.20 8.20 2.99
10/23/2017 11.26 8.26 2.93
10/25/2017 11.34 8.34 2.85
11/27/2017 11.78 8.78 2.41
12/04/2017 11.89 8.89 2.30

SB-4 10/18/2017 14.14 14.00 2 3,563.50 6.14 - 10.94 3.00 3,566.23 10/19/2017 11.34 8.34 2.80
10/20/2017 11.34 8.34 2.80
10/23/2017 11.40 8.40 2.74
10/25/2017 11.47 8.47 2.67
11/27/2017 11.96 8.96 2.18
12/04/2017 12.05 9.05 2.09

SB-5 10/18/2017 13.57 14.00 2 3,563.60 5.57 - 10.37 3.00 3,566.36 10/19/2017 11.28 8.28 2.29
10/20/2017 11.30 8.30 2.27
10/23/2017 11.37 8.37 2.20
10/25/2017 11.43 8.43 2.14
11/27/2017 11.91 8.91 1.66
12/04/2017 12.04 9.04 1.53

SB-6 10/19/2017 11.21 11.00 2 3,562.01 3.21 - 8.01 3.00 3,564.72 10/19/2017 9.38 6.38 1.83
10/20/2017 9.40 6.40 1.81
10/23/2017 9.76 6.76 1.45

Groundwater Data
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Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Groundwater Data

10/25/2017 9.58 6.58 1.63
11/27/2017 10.16 7.16 1.05
12/04/2017 10.28 7.28 0.93

SB-7 10/19/2017 14.15 11.00 2 3,563.50 6.15 - 10.95 3.00 3,566.22 10/19/2017 11.47 8.47 2.68
10/20/2017 11.47 8.47 2.68
10/23/2017 11.52 8.52 2.63
10/25/2017 11.90 8.90 2.25
11/27/2017 12.02 9.02 2.13
12/04/2017 12.10 9.10 2.05

SB-8 10/19/2017 9.30 8.00 2 3,559.82 1.30 - 6.10 3.00 3,562.58 10/19/2017 7.80 4.80 1.50
10/20/2017 7.82 4.82 1.48
10/23/2017 7.89 4.89 1.41
10/25/2017 7.95 4.95 1.35
11/27/2017 8.43 5.43 0.87
12/04/2017 8.52 5.52 0.78

SB-9 10/19/2017 8.65 8.00 2 3,559.52 0.65 - 5.45 3.00 3,562.15 10/19/2017 7.17 4.17 1.48
10/20/2017 7.20 4.20 1.45
10/23/2017 7.31 4.31 1.34
10/25/2017 7.34 4.34 1.31
11/27/2017 7.86 4.86 0.79
12/04/2017 7.96 4.96 0.69

SB-10 10/19/2017 10.82 7.82 2 3,562.21 2.82 - 7.62 3.00 3,563.96 10/19/2017 8.75 5.75 2.07
10/20/2017 8.78 5.78 2.04
10/23/2017 8.86 5.86 1.96
10/25/2017 8.95 5.95 1.87
11/27/2017 9.57 6.57 1.25
12/04/2017 9.69 6.69 1.13

SB-11 10/19/2017 10.49 7.49 2 3,562.09 5.49 - 10.29 2.50 3,564.39 10/19/2017 9.12 6.62 0.87
10/20/2017 9.08 6.58 0.91
10/23/2017 9.17 6.67 0.82
10/25/2017 9.24 6.74 0.75
11/27/2017 9.90 6.90 0.59
12/04/2017 9.93 6.93 0.56
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Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Groundwater Data

SB-12 10/19/2017 12.50 9.50 2 3,561.84 4.50 - 9.30 3.00 3,564.66 10/19/2017 9.91 6.91 2.59
10/20/2017 9.94 6.94 2.56
10/23/2017 10.05 7.05 2.45
10/25/2017 10.09 7.09 2.41
11/27/2017 10.59 7.59 1.91
12/04/2017 10.69 7.69 1.81

SB-13 10/19/2017 12.25 9.25 2 3,562.78 4.25 - 9.05 3.00 3,565.63 10/19/2017 11.50 8.50 0.75
10/20/2017 11.51 8.51 0.74
10/23/2017 11.60 8.60 0.65
10/25/2017 11.70 8.70 0.55
11/27/2017 11.98 8.98 0.27
12/04/2017 11.99 8.99 0.26

SB-14 10/19/2017 14.50 11.50 2 3,561.58 6.50 - 11.30 3.00 3,564.22 10/19/2017 9.94 6.94 4.56
10/20/2017 9.89 6.89 4.61
10/23/2017 9.98 6.98 4.52
10/25/2017 10.08 7.08 4.42
11/27/2017 10.68 7.68 3.82
12/04/2017 10.82 7.82 3.68

SB-15 10/19/2017 14.55 11.55 2 3,560.24 6.55 - 11.35 3.00 3,563.20 10/19/2017 Dry Dry Dry
10/20/2017 8.91 5.91 5.64
10/23/2017 9.02 6.02 5.53
10/25/2017 9.12 6.12 5.43
11/27/2017 9.69 6.69 4.86
12/04/2017 9.82 6.82 4.73

SB-16 10/20/2017 13.28 10.28 2 3,562.21 5.28 - 10.08 3.00 3,565.21 10/20/2017 11.55 8.55 1.73
10/23/2017 11.65 8.65 1.63
10/25/2017 11.70 8.70 1.58
11/27/2017 12.11 9.11 1.17
12/04/2017 12.18 9.18 1.10

SB-17 10/20/2017 10.39 7.39 2 3,559.40 2.39 - 7.19 3.00 3,562.00 10/20/2017 Dry Dry Dry
10/23/2017 Dry Dry Dry
10/25/2017 Dry Dry Dry
11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry
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Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Groundwater Data

SB-18 10/20/2017 14.43 11.43 2 3,559.77 6.43 - 11.23 3.00 10/20/2017 Dry Dry Dry
10/23/2017 Dry Dry Dry
10/25/2017 Dry Dry Dry
11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry

SB-19 10/18/2017 11.08 8.00 2 3,560.32 3.08 - 7.88 2.35 3,562.94 10/19/2017 Dry Dry Dry
10/20/2017 Dry Dry Dry
10/23/2017 Dry Dry Dry
10/25/2017 Dry Dry Dry
11/27/2017 Dry Dry Dty
12/04/2017 Dry Dry Dry

SB-20 10/20/2017 11.97 11.00 2 3,560.01 3.97 - 8.77 3.00 3,562.90 10/20/2017 Dry Dry Dry
10/23/2017 10.35 7.35 1.62
10/25/2017 10.43 7.43 1.54
11/27/2017 11.26 8.26 0.71
12/04/2017 11.41 8.41 0.56

SB-21 10/20/2017 12.86 11.00 2 3,560.76 4.86 - 9.66 3.00 3,563.42 10/20/2017 10.60 7.60 2.26
10/23/2017 10.58 7.58 2.28
10/25/2017 10.98 7.98 1.88
11/27/2017 11.13 8.13 1.73
12/04/2017 11.33 8.33 1.53

SB-22 10/20/2017 11.61 8.61 2 3,561.00 3.61 - 8.47 3.00 3,563.62 10/20/2017 Dry Dry Dry
10/23/2017 10.84 7.84 0.77
10/25/2017 10.70 7.70 0.91
11/27/2017 11.27 8.27 0.34
12/04/2017 11.35 8.35 0.26

SB-23 12/04/2017 12.01 10.51 1 -- 4.40 - 9.40 3.00 -- 12/04/2017 Dry Dry Dry

*SB-24 12/04/2017 11.00 11 -- -- -- -- -- 12/04/2017 Dry Dry Dry

SB-25 11/20/2017 13.10 11.00 1 4.73 - 9.73 3.00 11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry
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Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Groundwater Data

SB-26 11/21/2017 12.75 9.75 1 3.61 - 8.47 3.00 11/27/2017 11.40 8.40 1.35
12/04/2017 11.44 8.44 1.31

SB-27 11/21/2017 9.61 10.5 1 1.64 - 6.64 3.00 11/27/2017 8.00 5.00 1.61
12/04/2017 7.24 4.24 2.37

SB-28 11/20/2017 14.70 11.70 1 6.33 - 11.33 3.00 11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry

SB-29 11/20/2017 12.83 9.83 1 4.46 - 9.46 3.00 11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry

SB-30 11/20/2017 13.75 10.75 1 5.38 - 10.38 3.00 11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry

SB-31 11/20/2017 13.33 10.33 1 4.96 - 9.96 3.00 11/27/2017 Dry Dry Dry
12/04/2017 Dry Dry Dry

Monitoring Wells
MW-1 10/16/2018 35.00 37 2 3564.2 14.08 - 34.24 3.00 3,566.79 10/20/2017 Dry Dry --

10/23/2017 Dry Dry --
10/25/2017 Dry Dry --
11/27/2017 Dry Dry --
12/4/2017 Dry Dry --

MW-2 10/17/2017 38.75 38.75 2 3559.9 14.00 - 35.24 3.00 3,562.54 10/20/2017 -- -- --
10/23/2017 Dry Dry --
10/25/2017 Dry Dry --
11/27/2017 Dry Dry --
12/04/2017 Dry Dry --

MW-3 10/19/2017 6.59 8.00 2 3559.5 1.55 - 6.39 3.00 3,562.15 10/20/2017 7.21 4.21 3,554.94
10/23/2017 7.22 4.22 3,554.93
10/25/2017 7.31 4.31 3,554.84
11/27/2017 7.93 4.93 3,554.22
12/4/2017 8.03 5.03 3,554.12

MW-4 10/18/2017 51.00 51 2 3561.9 27.09 - 46.74 3.00 3,564.74 10/20/2017 -- -- --
10/23/2017 -- -- --
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Table 5

1RP-4789

Piezometer and Monioring Well Completion and Gauging Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico

Well Information

Boring ID Date Drilled
Well Depth 
(Feet TOC)

Drilled 
Depth 

(Feet BGS)

Well 
Diameter 
(inches)

Surface 
Elevation 

(Feet AMSL)

Screen 
Interval 

(Feet BGS)

Casing 
Stickup 
(Feet)

TOC 
Elevation 

(Feet AMSL)
Date Gauged

Depth to 
Water     (feet 

TOC)

Depth to 
Water     (feet 

BGS)

Water 
Column 
Height  
(feet)

Groundwater Data

10/25/2017 Dry Dry --
11/27/2017 Dry Dry --
12/4/2017 Dry Dry --

MW-5 10/17/2017 57.00 58 2 3560.3 35.11 - 54.76 3.00 3,563.02 10/20/2017 Dry Dry --
10/23/2017 Dry Dry --
10/25/2017 Dry Dry --
11/27/2017 43.72 40.72 3,519.30
12/4/2017 43.72 40.72 3,519.30

MW-6 12/4/2017 56.00 55 2 -- 30.37 - 50.12 3.00 -- 12/4/2017 Dry Dry --
12/8/2017 49.52 46.52 --

Notes:  borings SB-1 through SB-22 and monitoring wells MW-1 through MW-6 drilled and completed by Scarborough Drilling, Inc., Lamesa, Texas, using schedule 40 threaded PVC 
casing and screen.  Bborings SB-24 through SB-31 completed as shallow piezomters by Larson & Associates, Inc., using 1-inch schedule 40 threaded PVC casing and screen.
bgs - below ground surface
TOC - top of casing
Elevations are above mean sea level referenced to 1984 Geodetic Datum.
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Table 6

1RP-4789

Produced Water Sample Organic Analytical Data Summary

XTO  Eneergy, Inc., EMSU B Produced Water Release

Lea County, New Mexico Page 1 of 1

Boring Date Benzene Ethylbenzene Toluene Xlenes

(µg/L) (µg/L) (µg/L) (µg/L)
Produced Water 10/23/2017 0.207 0.100 0.413 0.366
MW-3 10/23/2017 0.0470 0.0361 <0.000600 0.0675
MW-5 11/30/2017 <0.000800 <0.00200 <0.00200 <0.00200
MW-6 12/08/2017 <0.00100 <0.00100 <0.00100 <0.00300
SB-1 10/23/2017 0.00108 0.000858 <0.000600 0.00312
SB-2 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-3 10/23/2017 0.0395 0.0253 <0.000600 0.0476
SB-4 10/23/2017 0.00976 0.00503 <0.000600 0.0102
SB-5 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-6 10/23/2017 0.00149 0.00065 <0.000600 0.00120
SB-7 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-8 10/23/2017 0.012 0.0109 <0.000600 0.0209
SB-9 10/23/2017 0.00146 0.00299 <0.000600 0.00676
SB-10 10/23/2017 0.000931 0.000416 <0.000600 0.000447
SB-11 10/23/2017 0.0459 0.0208 <0.000600 0.0401
SB-12 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-13 10/23/2017 0.00412 0.0042 <0.000600 0.00999
Sb-14 10/23/2017 0.00219 <0.000300 <0.000600 0.00130
SB-15 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-16 10/23/2017 0.00883 0.00466 <0.000600 0.0105
SB-17 10/23/2017 Dry Dry Dry Dry
SB-18 10/23/2017 Dry Dry Dry Dry
SB-19 10/23/2017 Dry Dry Dry Dry
SB-20 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-21 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-22 10/23/2017 <0.000300 <0.000300 <0.000600 <0.000300
SB-23 11/27/2017 Dry Dry Dry Dry
SB-24 11/27/2017 Dry Dry Dry Dry
SB-25 11/27/2017 Dry Dry Dry Dry
SB-26 11/27/2017 <0.000800 <0.00200 <0.00200 <0.00200
SB-27 11/27/2017 <0.000800 <0.00200 <0.00200 <0.00200
SB-28 11/27/2017 Dry Dry Dry Dry
SB-29 11/27/2017 Dry Dry Dry Dry
SB-30 11/27/2017 Dry Dry Dry Dry
SB-31 11/27/2017 Dry Dry Dry Dry
Notes:  analysis performed by DHL Analytical, Round Rock, Texas and Permian Basin Environmental Lab, Midland, Texas.   
µg/L:  micrograms per liter equivelent to parts per billion     



Table 7

1RP-4789

Produced Water Sample Inorganic Analytical Data Summary

XTO Energy, Inc., EMSU B Produced Water Release

Lea County, New Mexico Page 1 of 1

Boring Date Calcium Magnesium Potassium Sodium Chloride Sulfate Alkalinity TDS

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Produced Water 10/23/2017 717 402 224 5,560 10,600 951 1,190 20,000
MW-3 10/23/2017 713 320 91.3 4,580 7,180 1,760 722 15,900
MW-5 11/30/2017 711 493 46.6 1,870 3,320 3,540 191 11,200
MW-6 12/07/2017 577 447 77.7 2,330 3,400 3,610 160 10,600
SB-1 10/23/2017 1,060 446 144 4,770 7,770 4,220 392 19,300
SB-2 10/23/2017 1,290 259 36.3 4,730 7,420 1,520 687 16,900
SB-3 10/23/2017 896 405 150 4,920 6,990 3,720 562 18,400
SB-4 10/23/2017 851 325 78.2 4,650 7,920 1,620 845 16,400
SB-5 10/23/2017 937 243 71.4 3,670 7,380 666 528 18,300
SB-6 10/23/2017 934 247 31.5 4,010 7,110 1,660 718 14,000
SB-7 10/23/2017 919 309 107 3,500 6,120 2,730 176 14,000
SB-8 10/23/2017 391 150 50 2,860 4,760 476 612 9,940
SB-9 10/23/2017 949 211 78.4 4,640 7,380 1,540 496 16,100
SB-10 10/23/2017 714 332 122 4,820 7,940 1,460 894 16,400
SB-11 10/23/2017 798 359 152 4,650 7,680 2,750 267 17,900
SB-12 10/23/2017 1,500 359 23.4 3,290 6,970 1,940 229 14,900
SB-13 10/23/2017 442 187 164 2,850 3,770 2,560 269 7,600
Sb-14 10/23/2017 702 249 163 4,260 6,900 1,370 547 15,500
SB-15 10/23/2017 705 163 23.4 2,970 5,060 1,310 409 10,800
SB-16 10/23/2017 1,120 332 44.4 4,390 8,220 1,890 703 16,500
SB-17 10/23/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-18 10/23/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-19 10/23/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-20 10/23/2017 448 102 36.3 2,340 3,860 667 516 7,880
SB-21 10/23/2017 1,310 285 34.6 4,210 7,950 1,250 744 16,700
SB-22 10/23/2017 869 274 70.9 4,010 4,680 4,070 337 15,500
SB-23 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-24 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-25 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-26 11/27/2017 1,060 367 58.9 4,390 6,740 1,810 449 15,700
SB-27 11/27/2017 1,230 189 22.9 654 3,390 207 84 6,540
SB-28 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-29 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-30 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
SB-31 11/27/2017 Dry Dry Dry Dry Dry Dry Dry Dry
Notes:  analysis performed by DHL Analytical, Inc., Round Rock, Texas and Permian Basin Environmental Lab, Midland, Texasmg/L:  milligrams per liter 
equivelent to parts per million     
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Figure 4 - EM-31 HD Conductivity Map, September 1, 2017
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Figure 5 - EM-31 VD Conductivity Map, September 1, 2017
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Figure 6 - EM-34 10m HD Conductivity Map, August 30-31, 2017
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Figure 7 - EM-34 10m VD Conductivity Map, August 30-31, 2017
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Figure 8 - EM-34 20m HD Conductivity Map, August 30-31, 2017
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Figure 9 - EM-34 20m VD Conductivity Map, August 30-31, 2017
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Figure 11 - Site Map Showing Soil Boring (Shallow Well) Locations and Produced Water Column Thickness, November 27, 2017

XTO Energy, Inc.
EMSU B Produced Water Release

 Unit P (SE 1/4, SE 1/4)
Sec. 14,T. 20 S., R. 36 E.

Lea County, New Mexico
32° 34' 02.07"N

103 19' 13.29"W
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Figure 12 - Site Map Showing Soil Boring (Shallow Well) Locations and Produced Water Column Thickness, December 4, 2017

XTO Energy, Inc.
EMSU B Produced Water Release
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Figure 13 - Flow Map for Produced Water Elevation, Feet AMSL, December 4, 2017

XTO Energy, Inc.
EMSU B Produced Water Release
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Figure 14 - Structure Contour Map on Top of Dockum Group (Chinle Formation)

XTO Energy, Inc.
EMSU B Produced Water Release
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Figure 15 - Isopleth Map of Chloride Concentration in Produced Water

XTO Energy, Inc.
EMSU B Produced Water Release

 Unit P (SE 1/4, SE 1/4)
Sec. 14,T. 20 S., R. 36 E.

Lea County, New Mexico
32° 34' 02.07"N

103 19' 13.29"W
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Figure 16 - Isopleth Map of TDS Concentration in Produced Water

XTO Energy, Inc.
EMSU B Produced Water Release
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Figure 17 - Proposed Recovery Trench (Shallow) and Recovery Well Locations

XTO Energy, Inc.
EMSU B Produced Water Release
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Operator/Responsible Party, 

The OCD has received the form C-141 you provided on _8/11/2017_ regarding an unauthorized release.  The information 
contained on that form has been entered into our incident database and remediation case number _1RP-4789__ has been 
assigned.  Please refer to this case number in all future correspondence. 

It is the Division’s obligation under both the Oil & Gas Act and Water Quality Act to provide for the protection of public 
health and the environment.  Our regulations (19.15.29.11 NMAC) state the following, 

The responsible person shall complete division-approved corrective action for releases that endanger public 
health or the environment.  The responsible person shall address releases in accordance with a remediation 
plan submitted to and approved by the division or with an abatement plan submitted in accordance with 
19.15.30 NMAC. [emphasis added] 

Release characterization is the first phase of corrective action unless the release is ongoing or is of limited volume and all 
impacts can be immediately addressed.  Proper and cost-effective remediation typically cannot occur without adequate 
characterization of the impacts of any release.  Furthermore, the Division has the ability to impose reasonable conditions 
upon the efforts it oversees.  As such, the Division is requiring a workplan for the characterization of impacts associated 
with this release be submitted to the OCD District _1_ office in __Hobbs____ on or before _9/11/2017_.  If and when 
the release characterization workplan is approved, there will be an associated deadline for submittal of the resultant 
investigation report.  Modest extensions of time to these deadlines may be granted, but only with acceptable 
justification. 

The goals of a characterization effort are:  1) determination of the lateral and vertical extents along with the magnitude 
of soil contamination.  2) determine if groundwater or surface waters have been impacted.  3) If groundwater or surface 
waters have been impacted, what are the extents and magnitude of that impact.  4) The characterization of any other 
adverse impacts that may have occurred (examples: impacts on vegetation, impacts on wildlife, air quality, loss of use of 
property, etc.).  To meet these goals as quickly as possible, the following items must, at a minimum, be addressed in the 
release characterization workplan and subsequent reporting: 

● Horizontal delineation of soil impacts in each of the four cardinal compass directions.  Adsorbed soil contamination must 
be characterized for the following constituents using the associated laboratory methods:  benzene, toluene, ethylbenzene, 
and total xylenes by either Method 8260 or 8021, total petroleum hydrocarbons by Method 8015 extended range
(GRO+DRO+MRO; C6 thru C36), and for chloride by Method 300.  This is not an exclusive list of potential contaminants.
Analyzed parameters should be modified based on the nature of the released substance(s).  Soil sampling must be both
within the impacted area and beyond.

● Vertical delineation of soil impacts.  Adsorbed soil contamination must be characterized for the following constituents
using the associated laboratory methods:  benzene, toluene, ethylbenzene, and total xylenes by either Method 8260 or
8021, total petroleum hydrocarbons by Method 8015 extended range (GRO+DRO+MRO; C6 thru C36), and for chloride by
Method 300.  As above, this is not an exclusive list of potential contaminants and can be modified.  Vertical
characterization samples should be taken at depth intervals no greater than five feet apart.  Lithologic description of
encountered soils must also be provided.  At least ten vertical feet of soils with contaminant concentrations at or below
these values must be demonstrated as existing above the water table.

● Nominal detection limits for field and laboratory analyses must be provided.

● Composite sampling is not generally allowed.

● Field screening and assessment techniques are acceptable (headspace, titration, EC [include algorithm for validation
purposes], EM, etc.), but the sampling and assay procedures must be clearly defined.  Copies of field notes are highly
desirable.  A statistically significant set of split samples must be submitted for confirmatory laboratory analysis, including
the laterally farthest and vertically deepest sets of soil samples.  Make sure there are at least two soil samples submitted



for laboratory analysis from each borehole or test pit (highest observed contamination and deepest depth investigated). 
Copies of the actual laboratory results must be provided including chain of custody documentation. 

●Probable depth to shallowest protectable groundwater and lateral distance to nearest surface water.  If there is an
estimate of groundwater depth, the information used to arrive at that estimate must be provided.  If there is a reasonable
assumption that the depth to protectable water is 50 feet or less, the responsible party should anticipate the need for at
least one groundwater monitoring well to be installed in the area of likely maximum contamination.

● If groundwater contamination is encountered, an additional investigation workplan may be required to determine the
extents of that contamination.  Groundwater and/or surface water samples, if any, must be analyzed by a competent
laboratory for volatile organic hydrocarbons (typically Method 8260 full list), total dissolved solids, pH, major anions and
cations including chloride and sulfate, dissolved iron, and dissolved manganese.  The investigation workplan must provide 
the groundwater sampling method(s) and sample handling protocols.  To the fullest extent possible, aqueous analyses
must be undertaken using nominal method detection limits.  As with the soil analyses, copies of the actual laboratory
results must be provided including chain of custody documentation.

● Accurately scaled and well-drafted site maps must be provided providing the location of borings, test pits, monitoring
wells, potentially impacted areas, and significant surface features including roads and site infrastructure that might limit
either the release characterization or remedial efforts.  Field sketches may be included in subsequent reporting, but should 
not be considered stand-alone documentation of the site’s layout.  Digital photographic documentation of the location
and fieldwork is recommended, especially if unusual circumstances are encountered.

Nothing herein should be interpreted to preclude emergency response actions or to imply immediate remediation by 
removal cannot proceed as warranted.  Nonetheless, characterization of impacts and confirmation of the effectiveness 
of remedial efforts must still be provided to the OCD before any release incident will be closed. 

Jim Griswold 
OCD Environmental Bureau Chief 
1220 South St. Francis Drive 
Santa Fe, New Mexico  87505 
505-476-3465
jim.griswold@state.nm.us
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PERMIAN BASIN 

ENVIRONMENTAL LAB, LP

1400 Rankin Hwy

Midland, TX 79701

Report Date: 10/25/17 

Project Number: 17-0176-01

Lab Order Number: 7J23002

Prepared for:

Analytical Report

Mark Larson

P.O. Box 50685

Midland, TX 79710

Project: XTO EMSU B

Larson & Associates, Inc.

Location:  

NELAP/TCEQ # T104704516-16-7

Page 1 of 65



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SB-7 0-1' 7J23002-01 Soil 10/19/17 09:20 10-23-2017 09:08

SB-7 3'-4' 7J23002-02 Soil 10/19/17 09:21 10-23-2017 09:08

SB-7 5'-6' 7J23002-03 Soil 10/19/17 09:23 10-23-2017 09:08

SB-8 0-1' 7J23002-04 Soil 10/19/17 11:05 10-23-2017 09:08

SB-8 3'-4' 7J23002-05 Soil 10/19/17 11:10 10-23-2017 09:08

SB-8 5'-6' 7J23002-06 Soil 10/19/17 11:13 10-23-2017 09:08

SB-9 0-1' 7J23002-07 Soil 10/19/17 11:32 10-23-2017 09:08

SB-9 3'-4' 7J23002-08 Soil 10/19/17 11:34 10-23-2017 09:08

SB-9 5'-6 7J23002-09 Soil 10/19/17 11:38 10-23-2017 09:08

SB-10 0-1' 7J23002-10 Soil 10/19/17 12:32 10-23-2017 09:08

SB-10 3'-4' 7J23002-11 Soil 10/19/17 12:33 10-23-2017 09:08

SB-10 5'-6 7J23002-12 Soil 10/19/17 12:37 10-23-2017 09:08

SB-11 0-1' 7J23002-13 Soil 10/19/17 13:20 10-23-2017 09:08

SB-11 3'-4' 7J23002-14 Soil 10/19/17 13:23 10-23-2017 09:08

SB-11 5'-6 7J23002-15 Soil 10/19/17 13:26 10-23-2017 09:08

SB-12 0-1' 7J23002-16 Soil 10/19/17 10:10 10-23-2017 09:08

SB-12 3'-4' 7J23002-17 Soil 10/19/17 10:11 10-23-2017 09:08

SB-12 5'-6 7J23002-18 Soil 10/19/17 10:19 10-23-2017 09:08

SB-13 0-1' 7J23002-19 Soil 10/19/17 13:52 10-23-2017 09:08

SB-13 3'-4' 7J23002-20 Soil 10/19/17 13:53 10-23-2017 09:08

SB-13 5'-6 7J23002-21 Soil 10/19/17 13:55 10-23-2017 09:08

SB-13 7'-8 7J23002-22 Soil 10/19/17 13:57 10-23-2017 09:08

SB-14 0-1' 7J23002-23 Soil 10/19/17 14:16 10-23-2017 09:08

SB-14 3'-4' 7J23002-24 Soil 10/19/17 14:17 10-23-2017 09:08

SB-14 5'-6 7J23002-25 Soil 10/19/17 14:21 10-23-2017 09:08

SB-15 0-1' 7J23002-26 Soil 10/19/17 14:45 10-23-2017 09:08

SB-15 3'-4' 7J23002-27 Soil 10/19/17 14:47 10-23-2017 09:08

SB-15 5'-6 7J23002-28 Soil 10/19/17 14:50 10-23-2017 09:08

SB-16 0-1' 7J23002-29 Soil 10/20/17 10:17 10-23-2017 09:08

SB-16 3'-4' 7J23002-30 Soil 10/20/17 10:18 10-23-2017 09:08

SB-16 5'-6 7J23002-31 Soil 10/20/17 10:21 10-23-2017 09:08

SB-16 7'-8' 7J23002-32 Soil 10/20/17 10:03 10-23-2017 09:08

SB-17 0-1' 7J23002-33 Soil 10/20/17 11:12 10-23-2017 09:08

SB-17 3'-4' 7J23002-34 Soil 10/20/17 11:13 10-23-2017 09:08

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 2 of 65



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SB-18 0-1' 7J23002-35 Soil 10/20/17 10:50 10-23-2017 09:08

SB-18 3'-4' 7J23002-36 Soil 10/20/17 10:51 10-23-2017 09:08

SB-18 5'-6' 7J23002-37 Soil 10/20/17 10:53 10-23-2017 09:08

SB-20 0-1' 7J23002-38 Soil 10/20/17 12:22 10-23-2017 09:08

SB-20 3'-4' 7J23002-39 Soil 10/20/17 12:22 10-23-2017 09:08

SB-20 5'-6 7J23002-40 Soil 10/20/17 12:25 10-23-2017 09:08

SB-21 0-1' 7J23002-41 Soil 10/20/17 12:38 10-23-2017 09:08

SB-21 3'-4' 7J23002-42 Soil 10/20/17 12:39 10-23-2017 09:08

SB-21 5'-6' 7J23002-43 Soil 10/20/17 12:41 10-23-2017 09:08

SB-22 0-1' 7J23002-44 Soil 10/20/17 12:58 10-23-2017 09:08

SB-22 3'-4 7J23002-45 Soil 10/20/17 12:59 10-23-2017 09:08

SB-22 5'-6' 7J23002-46 Soil 10/20/17 13:00 10-23-2017 09:08

SB-16 7'-8' 7J23002-47 Soil 10/20/17 10:55 10-23-2017 09:08

SB-17 5'-6' 7J23002-48 Soil 10/20/17 11:17 10-23-2017 09:08

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-7 0-1'

7J23002-01 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00215 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00215 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-12594.7 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-125102 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

4.69 10/23/17 10/23/17 Chloride 1.08 mg/kg dry 1 P7J2308 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.9 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.9 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.9 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-130106 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130126 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.9 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-7 3'-4'

7J23002-02 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

53.4 10/23/17 10/23/17 Chloride 1.08 mg/kg dry 1 P7J2308 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-7 5'-6'

7J23002-03 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

38.8 10/23/17 10/23/17 Chloride 1.06 mg/kg dry 1 P7J2308 EPA 300.0

6.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-8 0-1'

7J23002-04 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00105 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00211 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00105 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00211 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00105 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12579.2 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12593.3 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

9.66 10/23/17 10/23/17 Chloride 1.05 mg/kg dry 1 P7J2308 EPA 300.0

5.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.3 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.3 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.3 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-130107 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130127 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.3 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-8 3'-4'

7J23002-05 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

8.16 10/23/17 10/23/17 Chloride 1.06 mg/kg dry 1 P7J2308 EPA 300.0

6.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-8 5'-6'

7J23002-06 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

21.1 10/23/17 10/23/17 Chloride 1.11 mg/kg dry 1 P7J2308 EPA 300.0

10.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-9 0-1'

7J23002-07 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00215 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00215 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00108 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12587.1 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12593.4 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

58.3 10/23/17 10/23/17 Chloride 1.08 mg/kg dry 1 P7J2308 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.9 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.9 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.9 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-13096.7 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130114 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.9 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-9 3'-4'

7J23002-08 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

12.4 10/23/17 10/23/17 Chloride 1.09 mg/kg dry 1 P7J2308 EPA 300.0

8.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-9 5'-6

7J23002-09 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

195 10/23/17 10/23/17 Chloride 1.09 mg/kg dry 1 P7J2308 EPA 300.0

9.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 12 of 65



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 0-1'

7J23002-10 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00213 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00213 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12594.6 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12590.0 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

73.0 10/23/17 10/23/17 Chloride 1.06 mg/kg dry 1 P7J2308 EPA 300.0

6.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.6 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.6 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.6 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-130103 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130122 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.6 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 3'-4'

7J23002-11 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

64.1 10/23/17 10/23/17 Chloride 1.05 mg/kg dry 1 P7J2308 EPA 300.0

5.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-10 5'-6

7J23002-12 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

64.2 10/23/17 10/23/17 Chloride 1.04 mg/kg dry 1 P7J2308 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-11 0-1'

7J23002-13 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-125108 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12589.5 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

31.8 10/23/17 10/23/17 Chloride 1.03 mg/kg dry 1 P7J2308 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.8 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.8 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.8 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-130102 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130121 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-11 3'-4'

7J23002-14 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

78.6 10/23/17 10/23/17 Chloride 1.02 mg/kg dry 1 P7J2308 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-11 5'-6

7J23002-15 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

22.0 10/23/17 10/23/17 Chloride 1.03 mg/kg dry 1 P7J2308 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 0-1'

7J23002-16 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00202 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00202 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12593.2 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12593.5 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/23/17 Chloride 1.01 mg/kg dry 1 P7J2308 EPA 300.0

1.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.3 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.3 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.3 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-13093.1 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130110 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.3 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 3'-4'

7J23002-17 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

7.75 10/23/17 10/23/17 Chloride 1.01 mg/kg dry 1 P7J2308 EPA 300.0

1.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-12 5'-6

7J23002-18 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

10.6 10/23/17 10/23/17 Chloride 1.03 mg/kg dry 1 P7J2308 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 0-1'

7J23002-19 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12591.3 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12586.2 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

24.5 10/23/17 10/23/17 Chloride 1.03 mg/kg dry 1 P7J2308 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.8 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.8 mg/kg dry 1 P7J2304 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.8 mg/kg dry 1 P7J2304 TPH 8015M

10/23/17 10/23/17 70-130102 %Surrogate: 1-Chlorooctane P7J2304 TPH 8015M

10/23/17 10/23/17 70-130120 %Surrogate: o-Terphenyl P7J2304 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 3'-4'

7J23002-20 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/23/17 Chloride 1.03 mg/kg dry 1 P7J2308 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 5'-6

7J23002-21 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

32.7 10/23/17 10/24/17 Chloride 1.10 mg/kg dry 1 P7J2314 EPA 300.0

9.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-13 7'-8

7J23002-22 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

108 10/23/17 10/24/17 Chloride 1.08 mg/kg dry 1 P7J2314 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 0-1'

7J23002-23 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-125103 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12598.8 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

4.23 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2314 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/24/17 C6-C12 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/24/17 >C12-C28 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/24/17 >C28-C35 25.5 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/24/17 70-130122 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/24/17 S-GC70-130141 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/24/17 Total Petroleum Hydrocarbon C6-C35 25.5 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 3'-4'

7J23002-24 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

35.6 10/23/17 10/24/17 Chloride 1.08 mg/kg dry 1 P7J2314 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 27 of 65



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-14 5'-6

7J23002-25 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2314 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-15 0-1'

7J23002-26 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-12588.6 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12586.1 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

12.0 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2314 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.5 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130113 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-130129 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.5 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-15 3'-4'

7J23002-27 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

62.8 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2314 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-15 5'-6

7J23002-28 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

13.1 10/23/17 10/24/17 Chloride 1.09 mg/kg dry 1 P7J2314 EPA 300.0

8.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-16 0-1'

7J23002-29 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/23/17 Benzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Toluene 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/23/17 Xylene (o) 0.00103 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/23/17 75-125102 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/23/17 75-12592.2 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

22.3 10/23/17 10/24/17 Chloride 1.03 mg/kg dry 1 P7J2314 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.8 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.8 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.8 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130109 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-130124 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-16 3'-4'

7J23002-30 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00213 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00213 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00106 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-125101 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-125109 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.06 mg/kg dry 1 P7J2314 EPA 300.0

6.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.6 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.6 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.6 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130107 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-130122 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.6 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-16 5'-6

7J23002-31 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

4.27 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2314 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-16 7'-8'

7J23002-32 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

72.3 10/23/17 10/24/17 Chloride 1.11 mg/kg dry 1 P7J2314 EPA 300.0

10.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-17 0-1'

7J23002-33 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00104 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00208 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00104 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00208 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00104 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-125103 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-125116 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

2.35 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2314 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 26.0 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 26.0 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 26.0 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130108 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-130122 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 26.0 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-17 3'-4'

7J23002-34 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

24.2 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2314 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-18 0-1'

7J23002-35 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00114 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00227 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00114 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00227 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00114 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-125102 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-12589.2 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

1.40 10/23/17 10/24/17 Chloride 1.14 mg/kg dry 1 P7J2314 EPA 300.0

12.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 28.4 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 28.4 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 28.4 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130116 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 S-GC70-130132 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 28.4 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-18 3'-4'

7J23002-36 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.11 mg/kg dry 1 P7J2314 EPA 300.0

10.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-18 5'-6'

7J23002-37 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2314 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-20 0-1'

7J23002-38 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-125104 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-125112 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2314 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.5 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-13072.4 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-13083.0 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.5 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-20 3'-4'

7J23002-39 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

90.1 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2314 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-20 5'-6

7J23002-40 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.03 mg/kg dry 1 P7J2314 EPA 300.0

3.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-21 0-1'

7J23002-41 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00204 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00102 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-12597.3 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-125105 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.02 mg/kg dry 1 P7J2315 EPA 300.0

2.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.5 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.5 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-13083.0 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-13094.9 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.5 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-21 3'-4'

7J23002-42 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.18 mg/kg dry 1 P7J2315 EPA 300.0

15.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-21 5'-6'

7J23002-43 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

2.14 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2315 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-22 0-1'

7J23002-44 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/23/17 10/24/17 Benzene 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Toluene 0.00202 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Ethylbenzene 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (p/m) 0.00202 mg/kg dry 1 P7J2311 EPA 8021B

ND 10/23/17 10/24/17 Xylene (o) 0.00101 mg/kg dry 1 P7J2311 EPA 8021B

10/23/17 10/24/17 75-125104 %Surrogate: 4-Bromofluorobenzene P7J2311 EPA 8021B

10/23/17 10/24/17 75-12594.3 %Surrogate: 1,4-Difluorobenzene P7J2311 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.01 mg/kg dry 1 P7J2315 EPA 300.0

1.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/23/17 10/23/17 C6-C12 25.3 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C12-C28 25.3 mg/kg dry 1 P7J2310 TPH 8015M

ND 10/23/17 10/23/17 >C28-C35 25.3 mg/kg dry 1 P7J2310 TPH 8015M

10/23/17 10/23/17 70-130111 %Surrogate: 1-Chlorooctane P7J2310 TPH 8015M

10/23/17 10/23/17 70-130126 %Surrogate: o-Terphenyl P7J2310 TPH 8015M

ND 10/23/17 10/23/17 Total Petroleum Hydrocarbon C6-C35 25.3 mg/kg dry 1 [CALC] calc

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-22 3'-4

7J23002-45 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.05 mg/kg dry 1 P7J2315 EPA 300.0

5.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-22 5'-6'

7J23002-46 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.27 mg/kg dry 1 P7J2315 EPA 300.0

21.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-16 7'-8'

7J23002-47 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/23/17 10/24/17 Chloride 1.04 mg/kg dry 1 P7J2315 EPA 300.0

4.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 50 of 65



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB-17 5'-6'

7J23002-48 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

33.3 10/23/17 10/24/17 Chloride 1.08 mg/kg dry 1 P7J2315 EPA 300.0

7.0 10/24/17 10/24/17 % Moisture 0.1 % 1 P7J2403 ASTM D2216

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2311 - General Preparation (GC)

Blank (P7J2311-BLK1) Prepared & Analyzed: 10/23/17 

Benzene mg/kg wetND 0.00100

Toluene "ND 0.00200

Ethylbenzene "ND 0.00100

Xylene (p/m) "ND 0.00200

Xylene (o) "ND 0.00100

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 90.80.0545

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 91.50.0549

LCS (P7J2311-BS1) Prepared & Analyzed: 10/23/17 

Benzene mg/kg wet0.117 0.00100 70-130

Toluene "0.117 0.00200 70-130

Ethylbenzene "0.116 0.00100 70-130

Xylene (p/m) "0.215 0.00200 70-130

Xylene (o) "0.120 0.00100 70-130

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1130.0681

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1060.0638

LCS Dup (P7J2311-BSD1) Prepared & Analyzed: 10/23/17 

Benzene mg/kg wet0.118 0.00100 2070-130

Toluene "0.116 0.00200 2070-130

Ethylbenzene "0.112 0.00100 2070-130

Xylene (p/m) "0.216 0.00200 2070-130

Xylene (o) "0.117 0.00100 2070-130

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1080.0651

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1080.0649

Calibration Blank (P7J2311-CCB1) Prepared & Analyzed: 10/23/17 

Benzene mg/kg wet0.00

Toluene "0.00

Ethylbenzene "0.00

Xylene (p/m) "0.00

Xylene (o) "0.00

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 93.30.0560

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 88.20.0529

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2311 - General Preparation (GC)

Calibration Blank (P7J2311-CCB2) Prepared: 10/23/17  Analyzed: 10/24/17 

Benzene mg/kg wet0.00

Toluene "0.00

Ethylbenzene "0.00

Xylene (p/m) "0.00

Xylene (o) "0.00

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 89.00.0534

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 96.00.0576

Calibration Check (P7J2311-CCV1) Prepared & Analyzed: 10/23/17 

Benzene mg/kg wet0.115 0.00100 0.100 80-120115

Toluene "0.107 0.00200 0.100 80-120107

Ethylbenzene "0.112 0.00100 0.100 80-120112

Xylene (p/m) "0.219 0.00200 0.200 80-120109

Xylene (o) "0.117 0.00100 0.100 80-120117

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1000.0600

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1070.0640

Calibration Check (P7J2311-CCV2) Prepared: 10/23/17  Analyzed: 10/24/17 

Benzene mg/kg wet0.101 0.00100 0.100 80-120101

Toluene "0.0972 0.00200 0.100 80-12097.2

Ethylbenzene "0.0997 0.00100 0.100 80-12099.7

Xylene (p/m) "0.217 0.00200 0.200 80-120108

Xylene (o) "0.113 0.00100 0.100 80-120113

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1040.0624

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1040.0625

Calibration Check (P7J2311-CCV3) Prepared: 10/23/17  Analyzed: 10/24/17 

Benzene mg/kg wet0.108 0.00100 0.100 80-120108

Toluene "0.105 0.00200 0.100 80-120105

Ethylbenzene "0.106 0.00100 0.100 80-120106

Xylene (p/m) "0.216 0.00200 0.200 80-120108

Xylene (o) "0.111 0.00100 0.100 80-120111

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1080.0646

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 97.20.0583

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2311 - General Preparation (GC)

Matrix Spike (P7J2311-MS1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-10

Benzene mg/kg dry0.0974 0.00106 ND 80-120

Toluene "0.0931 0.00213 ND 80-120

Ethylbenzene "0.108 0.00106 ND 80-120

Xylene (p/m) "0.196 0.00213 ND 80-120

Xylene (o) "0.0892 0.00106 ND 80-120

" 0.0638 75-125Surrogate: 1,4-Difluorobenzene 98.90.0632

" 0.0638 75-125Surrogate: 4-Bromofluorobenzene 1090.0697

Matrix Spike Dup (P7J2311-MSD1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-10

Benzene mg/kg dry0.100 0.00106 ND 2080-120

Toluene "0.0939 0.00213 ND 2080-120

Ethylbenzene "0.126 0.00106 ND 2080-120

Xylene (p/m) "0.226 0.00213 ND 2080-120

Xylene (o) "0.102 0.00106 ND 2080-120

" 0.0638 75-125Surrogate: 4-Bromofluorobenzene 1120.0713

" 0.0638 75-125Surrogate: 1,4-Difluorobenzene 92.20.0589

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2308 - *** DEFAULT PREP ***

Blank (P7J2308-BLK1) Prepared & Analyzed: 10/23/17 

Chloride mg/kg wetND 1.00

LCS (P7J2308-BS1) Prepared & Analyzed: 10/23/17 

Chloride mg/kg wet424 1.00 400 80-120106

LCS Dup (P7J2308-BSD1) Prepared & Analyzed: 10/23/17 

Chloride mg/kg wet418 1.00 400 2080-120104 1.45

Duplicate (P7J2308-DUP1) Prepared & Analyzed: 10/23/17 Source: 7J23002-01

Chloride mg/kg dry1.42 1.08 4.69 20 R2107

Duplicate (P7J2308-DUP2) Prepared & Analyzed: 10/23/17 Source: 7J23002-11

Chloride mg/kg dry63.7 1.05 64.1 200.642

Matrix Spike (P7J2308-MS1) Prepared & Analyzed: 10/23/17 Source: 7J23002-01

Chloride mg/kg dry1100 1.08 1080 4.69 80-120102

Batch P7J2314 - *** DEFAULT PREP ***

Blank (P7J2314-BLK1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wetND 1.00

LCS (P7J2314-BS1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wet441 1.00 400 80-120110

LCS Dup (P7J2314-BSD1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wet442 1.00 400 2080-120110 0.0747

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2314 - *** DEFAULT PREP ***

Duplicate (P7J2314-DUP1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-21

Chloride mg/kg dry28.0 1.10 32.7 2015.5

Duplicate (P7J2314-DUP2) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-31

Chloride mg/kg dry4.29 1.04 4.27 200.487

Matrix Spike (P7J2314-MS1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-21

Chloride mg/kg dry1200 1.10 1100 32.7 80-120106

Batch P7J2315 - *** DEFAULT PREP ***

Blank (P7J2315-BLK1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wetND 1.00

LCS (P7J2315-BS1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wet416 1.00 400 80-120104

LCS Dup (P7J2315-BSD1) Prepared: 10/23/17  Analyzed: 10/24/17 

Chloride mg/kg wet415 1.00 400 2080-120104 0.111

Duplicate (P7J2315-DUP1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-41

Chloride mg/kg dryND 1.02 ND 20

Duplicate (P7J2315-DUP2) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23003-03

Chloride mg/kg dry102 1.06 99.8 201.94

Matrix Spike (P7J2315-MS1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-41

Chloride mg/kg dry1070 1.02 1020 ND 80-120105

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2403 - *** DEFAULT PREP ***

Blank (P7J2403-BLK1) Prepared & Analyzed: 10/24/17 

% Moisture %ND 0.1

Blank (P7J2403-BLK2) Prepared & Analyzed: 10/24/17 

% Moisture %ND 0.1

Duplicate (P7J2403-DUP1) Prepared & Analyzed: 10/24/17 Source: 7J23002-09

% Moisture %8.0 0.1 9.0 2011.8

Duplicate (P7J2403-DUP2) Prepared & Analyzed: 10/24/17 Source: 7J23002-36

% Moisture %11.0 0.1 10.0 209.52

Duplicate (P7J2403-DUP3) Prepared & Analyzed: 10/24/17 Source: 7J23004-03

% Moisture %4.0 0.1 5.0 20 R222.2

Duplicate (P7J2403-DUP4) Prepared & Analyzed: 10/24/17 Source: 7J23006-05

% Moisture %4.0 0.1 5.0 20 R222.2

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2304 - General Preparation (GC)

Blank (P7J2304-BLK1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wetND 25.0

>C12-C28 "ND 25.0

>C28-C35 "ND 25.0

" 100 70-130Surrogate: 1-Chlorooctane 107107

" 50.0 70-130Surrogate: o-Terphenyl 12662.8

LCS (P7J2304-BS1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet928 25.0 1000 75-12592.8

>C12-C28 "927 25.0 1000 75-12592.7

" 100 70-130Surrogate: 1-Chlorooctane 126126

" 50.0 70-130Surrogate: o-Terphenyl 12361.6

LCS Dup (P7J2304-BSD1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet846 25.0 1000 2075-12584.6 9.28

>C12-C28 "842 25.0 1000 2075-12584.2 9.53

" 100 70-130Surrogate: 1-Chlorooctane 116116

" 50.0 70-130Surrogate: o-Terphenyl 11858.8

Calibration Blank (P7J2304-CCB1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet10.9

>C12-C28 "22.6

" 100 70-130Surrogate: 1-Chlorooctane 110110

" 50.0 70-130Surrogate: o-Terphenyl 12964.3

Calibration Check (P7J2304-CCV1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet534 25.0 500 85-115107

>C12-C28 "519 25.0 500 85-115104

" 100 70-130Surrogate: 1-Chlorooctane 121121

" 50.0 S-GC70-130Surrogate: o-Terphenyl 13165.4

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2304 - General Preparation (GC)

Calibration Check (P7J2304-CCV3) Prepared: 10/23/17  Analyzed: 10/24/17 

C6-C12 mg/kg wet550 25.0 500 85-115110

>C12-C28 "501 25.0 500 85-115100

" 100 70-130Surrogate: 1-Chlorooctane 120120

" 50.0 70-130Surrogate: o-Terphenyl 12461.9

Matrix Spike (P7J2304-MS1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-10

C6-C12 mg/kg dry1040 26.6 1060 12.7 75-12596.3

>C12-C28 "1010 26.6 1060 14.9 75-12594.0

" 106 70-130Surrogate: 1-Chlorooctane 117125

" 53.2 70-130Surrogate: o-Terphenyl 12264.9

Matrix Spike Dup (P7J2304-MSD1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-10

C6-C12 mg/kg dry1020 26.6 1060 12.7 2075-12595.1 1.28

>C12-C28 "1010 26.6 1060 14.9 2075-12593.5 0.510

" 106 70-130Surrogate: 1-Chlorooctane 118125

" 53.2 70-130Surrogate: o-Terphenyl 12264.9

Batch P7J2310 - General Preparation (GC)

Blank (P7J2310-BLK1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wetND 25.0

>C12-C28 "ND 25.0

>C28-C35 "ND 25.0

" 100 70-130Surrogate: 1-Chlorooctane 109109

" 50.0 70-130Surrogate: o-Terphenyl 12261.2

LCS (P7J2310-BS1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet790 25.0 1000 75-12579.0

>C12-C28 "927 25.0 1000 75-12592.7

" 100 70-130Surrogate: 1-Chlorooctane 105105

" 50.0 70-130Surrogate: o-Terphenyl 11054.8

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2310 - General Preparation (GC)

LCS Dup (P7J2310-BSD1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet790 25.0 1000 2075-12579.0 0.0696

>C12-C28 "938 25.0 1000 2075-12593.8 1.18

" 100 70-130Surrogate: 1-Chlorooctane 106106

" 50.0 70-130Surrogate: o-Terphenyl 11155.6

Calibration Blank (P7J2310-CCB1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet18.2

>C12-C28 "13.6

" 100 70-130Surrogate: 1-Chlorooctane 112112

" 50.0 70-130Surrogate: o-Terphenyl 12562.7

Calibration Blank (P7J2310-CCB2) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet17.4

>C12-C28 "19.6

" 100 70-130Surrogate: 1-Chlorooctane 118118

" 50.0 S-GC70-130Surrogate: o-Terphenyl 13366.5

Calibration Check (P7J2310-CCV1) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet483 25.0 500 85-11596.7

>C12-C28 "494 25.0 500 85-11598.8

" 100 70-130Surrogate: 1-Chlorooctane 123123

" 50.0 70-130Surrogate: o-Terphenyl 12361.5

Calibration Check (P7J2310-CCV2) Prepared & Analyzed: 10/23/17 

C6-C12 mg/kg wet516 25.0 500 85-115103

>C12-C28 "555 25.0 500 85-115111

" 100 70-130Surrogate: 1-Chlorooctane 124124

" 50.0 70-130Surrogate: o-Terphenyl 12864.0

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2310 - General Preparation (GC)

Calibration Check (P7J2310-CCV3) Prepared: 10/23/17  Analyzed: 10/24/17 

C6-C12 mg/kg wet521 25.0 500 85-115104

>C12-C28 "564 25.0 500 85-115113

" 100 70-130Surrogate: 1-Chlorooctane 122122

" 50.0 70-130Surrogate: o-Terphenyl 12863.8

Matrix Spike (P7J2310-MS1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-38

C6-C12 mg/kg dry843 25.5 1020 24.6 75-12580.2

>C12-C28 "1030 25.5 1020 ND 75-125101

" 102 70-130Surrogate: 1-Chlorooctane 120123

" 51.0 70-130Surrogate: o-Terphenyl 12563.7

Matrix Spike Dup (P7J2310-MSD1) Prepared: 10/23/17  Analyzed: 10/24/17 Source: 7J23002-38

C6-C12 mg/kg dry846 25.5 1020 24.6 2075-12580.5 0.275

>C12-C28 "1030 25.5 1020 ND 2075-125101 0.153

" 102 70-130Surrogate: 1-Chlorooctane 122125

" 51.0 70-130Surrogate: o-Terphenyl 12563.6

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

XTO EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Notes and Definitions 

S-GC Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogate.

R2 The RPD exceeded the acceptance limit.

BULK Samples received in Bulk soil containers

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Laboratory Control Spike

Matrix SpikeMS

LCS

DuplicateDup

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 

information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-686-7235.

Report Approved By: Date: 10/25/2017

Brent Barron, Laboratory Director/Technical Director

DRAFT REPORT
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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PERMIAN BASIN 

ENVIRONMENTAL LAB, LP

1400 Rankin Hwy

Midland, TX 79701

Report Date: 11/02/17 

Project Number: 17-0176-01

Lab Order Number: 7J19002

Prepared for:

Revised Analytical Report

Mark Larson

P.O. Box 50685

Midland, TX 79710

Project: EMSU B

Larson & Associates, Inc.

Location:  

NELAP/TCEQ # T104704516-16-7
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MW1 0-1' 7J19002-01 Soil 10/16/17 11:35 10-19-2017 07:57

MW1 5'-6' 7J19002-02 Soil 10/16/17 11:40 10-19-2017 07:57

MW1 10'-11' 7J19002-03 Soil 10/16/17 11:45 10-19-2017 07:57

MW1 15'-16' 7J19002-04 Soil 10/16/17 11:50 10-19-2017 07:57

MW1 20'-21' 7J19002-05 Soil 10/16/17 11:55 10-19-2017 07:57

MW1 25'-26' 7J19002-06 Soil 10/16/17 12:00 10-19-2017 07:57

MW1 30'-31' 7J19002-07 Soil 10/16/17 12:07 10-19-2017 07:57

MW3 0-1' 7J19002-09 Soil 10/16/17 13:36 10-19-2017 07:57

MW3 5'-6' 7J19002-10 Soil 10/16/17 13:37 10-19-2017 07:57

SB19 0-1' 7J19002-12 Soil 10/16/17 15:02 10-19-2017 07:57

SB19 3'-4' 7J19002-13 Soil 10/16/17 15:03 10-19-2017 07:57

SB19 5'-6' 7J19002-14 Soil 10/16/17 15:05 10-19-2017 07:57

SB19 7'-8' 7J19002-15 Soil 10/16/17 15:08 10-19-2017 07:57

SB19 9'-10' 7J19002-16 Soil 10/16/17 15:14 10-19-2017 07:57

MW5 10'-11' 7J19002-17 Soil 10/17/17 09:53 10-19-2017 07:57

MW5 15'-16' 7J19002-18 Soil 10/17/17 10:00 10-19-2017 07:57

MW5 20'-21' 7J19002-19 Soil 10/17/17 10:06 10-19-2017 07:57

MW5 25'-26' 7J19002-20 Soil 10/17/17 10:15 10-19-2017 07:57

MW5 30'-31' 7J19002-21 Soil 10/17/17 10:22 10-19-2017 07:57

MW5 35'-36' 7J19002-22 Soil 10/17/17 10:30 10-19-2017 07:57

MW5 40'-41' 7J19002-23 Soil 10/17/17 10:41 10-19-2017 07:57

MW2 0-1' 7J19002-24 Soil 10/17/17 13:37 10-19-2017 07:57

MW2 5'-6' 7J19002-25 Soil 10/17/17 13:42 10-19-2017 07:57

MW2 10'-11' 7J19002-26 Soil 10/17/17 13:46 10-19-2017 07:57

MW2 15'-16' 7J19002-27 Soil 10/17/17 13:51 10-19-2017 07:57

MW2 20'-21' 7J19002-28 Soil 10/17/17 13:53 10-19-2017 07:57

MW2 25'-26' 7J19002-29 Soil 10/17/17 14:01 10-19-2017 07:57

MW2 30'-31' 7J19002-30 Soil 10/17/17 14:09 10-19-2017 07:57

MW2 35'-36' 7J19002-31 Soil 10/17/17 14:16 10-19-2017 07:57

SB1 0-1' 7J19002-32 Soil 10/17/17 15:15 10-19-2017 07:57

SB1 3'-4' 7J19002-33 Soil 10/17/17 15:16 10-19-2017 07:57

SB1 5'-6' 7J19002-34 Soil 10/17/17 15:18 10-19-2017 07:57

SB1 7'-8' 7J19002-35 Soil 10/17/17 15:22 10-19-2017 07:57

SB2 0-1' 7J19002-36 Soil 10/18/17 09:52 10-19-2017 07:57

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 2 of 92



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SB2 3'-4' 7J19002-37 Soil 10/18/17 09:53 10-19-2017 07:57

SB2 5'-6' 7J19002-38 Soil 10/18/17 09:57 10-19-2017 07:57

MW4 0-1' 7J19002-40 Soil 10/18/17 11:36 10-19-2017 07:57

MW4 5'-6' 7J19002-41 Soil 10/18/17 11:39 10-19-2017 07:57

MW4 10'-11' 7J19002-42 Soil 10/18/17 11:41 10-19-2017 07:57

MW4 15'-16' 7J19002-43 Soil 10/18/17 11:48 10-19-2017 07:57

MW4 20'-21' 7J19002-44 Soil 10/18/17 11:52 10-19-2017 07:57

MW4 25'-26' 7J19002-45 Soil 10/18/17 11:58 10-19-2017 07:57

MW4 30'-31' 7J19002-46 Soil 10/18/17 12:00 10-19-2017 07:57

MW4 35'-36' 7J19002-47 Soil 10/18/17 12:01 10-19-2017 07:57

MW4 40'-41' 7J19002-48 Soil 10/18/17 12:03 10-19-2017 07:57

MW4 45'-46' 7J19002-49 Soil 10/18/17 12:06 10-19-2017 07:57

MW4 50'-51' 7J19002-50 Soil 10/18/17 12:08 10-19-2017 07:57

SB3 0-1' 7J19002-51 Soil 10/18/17 13:08 10-19-2017 07:57

SB3 3'-4' 7J19002-52 Soil 10/18/17 13:09 10-19-2017 07:57

SB3 5'-6' 7J19002-53 Soil 10/18/17 13:12 10-19-2017 07:57

SB4 0-1' 7J19002-55 Soil 10/18/17 13:45 10-19-2017 07:57

SB4 3'-4' 7J19002-56 Soil 10/18/17 13:45 10-19-2017 07:57

SB4 5'-6' 7J19002-57 Soil 10/18/17 13:48 10-19-2017 07:57

SB5 0-1' 7J19002-60 Soil 10/18/17 14:10 10-19-2017 07:57

SB5 3'-4' 7J19002-61 Soil 10/18/17 14:11 10-19-2017 07:57

SB5 5'-6' 7J19002-62 Soil 10/18/17 14:13 10-19-2017 07:57

SB6 0-1' 7J19002-65 Soil 10/18/17 14:40 10-19-2017 07:57

SB6 3'-4' 7J19002-66 Soil 10/18/17 14:41 10-19-2017 07:57

SB6 5'-6' 7J19002-67 Soil 10/18/17 14:42 10-19-2017 07:57

Exc. E 2' 7J19002-69 Soil 10/18/17 15:10 10-19-2017 07:57

Exc. E 4' 7J19002-70 Soil 10/18/17 15:06 10-19-2017 07:57

Exc. W 2' 7J19002-71 Soil 10/18/17 15:07 10-19-2017 07:57

Exc. W 4' 7J19002-72 Soil 10/18/17 15:10 10-19-2017 07:57

Exc. S 2' 7J19002-73 Soil 10/18/17 15:10 10-19-2017 07:57

Exc. S 4' 7J19002-74 Soil 10/18/17 15:06 10-19-2017 07:57

Exc. N 2' 7J19002-75 Soil 10/18/17 15:12 10-19-2017 07:57

Exc. N 4' 7J19002-76 Soil 10/18/17 15:06 10-19-2017 07:57

W. Comp 7J19002-77 Soil 10/18/17 15:25 10-19-2017 07:57

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

E. Comp 7J19002-78 Soil 10/18/17 15:27 10-19-2017 07:57

S1 7J19002-79 Soil 10/18/17 15:32 10-19-2017 07:57

9 samples listed on the COC were not received at the laboratory, PBELAB staff was advised that these samples represented 

the deeper depths that were not collected.

On November 2, 2017 PBELAB staff was advised that Samples SB12 should be designated as SB19.  It appears that the 

number had been changed on the COC, but it was not very legible.  This affects samples7J19002-12 through -16.  The email 

coorespondence for this change is attached behind the COC.

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 0-1'

7J19002-01 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

7.71 10/19/17 10/19/17 Chloride 1.25 mg/kg dry 1 P7J1906 EPA 300.0

20.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 5'-6'

7J19002-02 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/19/17 Chloride 1.05 mg/kg dry 1 P7J1907 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 10'-11'

7J19002-03 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

909 10/19/17 10/19/17 Chloride 1.11 mg/kg dry 1 P7J1907 EPA 300.0

10.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 15'-16'

7J19002-04 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

43.6 10/19/17 10/19/17 Chloride 1.10 mg/kg dry 1 P7J1907 EPA 300.0

90.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 20'-21'

7J19002-05 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

57.5 10/19/17 10/19/17 Chloride 1.05 mg/kg dry 1 P7J1907 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 25'-26'

7J19002-06 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

151 10/19/17 10/19/17 Chloride 1.33 mg/kg dry 1 P7J1907 EPA 300.0

25.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW1 30'-31'

7J19002-07 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

85.5 10/19/17 10/19/17 Chloride 1.04 mg/kg dry 1 P7J1907 EPA 300.0

4.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW3 0-1'

7J19002-09 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

27.1 10/19/17 10/19/17 Chloride 1.27 mg/kg dry 1 P7J1906 EPA 300.0

21.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW3 5'-6'

7J19002-10 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

30.5 10/19/17 10/19/17 Chloride 1.23 mg/kg dry 1 P7J1906 EPA 300.0

19.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB19 0-1'

7J19002-12 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/20/17 Benzene 0.0260 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Toluene 0.0519 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Ethylbenzene 0.0260 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (p/m) 0.0519 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (o) 0.0260 mg/kg dry 20 P7J1902 EPA 8021B

10/19/17 10/20/17 75-12588.2 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

10/19/17 10/20/17 75-12582.7 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

15.7 10/19/17 10/20/17 Chloride 1.30 mg/kg dry 1 P7J1907 EPA 300.0

23.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/20/17 C6-C12 32.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/20/17 >C12-C28 32.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/20/17 >C28-C35 32.5 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/20/17 70-130104 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/20/17 70-130120 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/20/17 Total Petroleum Hydrocarbon C6-C35 32.5 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB19 3'-4'

7J19002-13 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.23 mg/kg dry 1 P7J1907 EPA 300.0

19.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB19 5'-6'

7J19002-14 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

5.91 10/19/17 10/20/17 Chloride 1.27 mg/kg dry 1 P7J1907 EPA 300.0

21.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB19 7'-8'

7J19002-15 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

54.2 10/19/17 10/20/17 Chloride 1.15 mg/kg dry 1 P7J1907 EPA 300.0

13.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB19 9'-10'

7J19002-16 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

129 10/19/17 10/20/17 Chloride 1.10 mg/kg dry 1 P7J1907 EPA 300.0

9.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 10'-11'

7J19002-17 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

599 10/19/17 10/20/17 Chloride 1.14 mg/kg dry 1 P7J1907 EPA 300.0

12.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 15'-16'

7J19002-18 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

525 10/19/17 10/20/17 Chloride 1.20 mg/kg dry 1 P7J1907 EPA 300.0

17.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 20'-21'

7J19002-19 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

719 10/19/17 10/20/17 Chloride 1.11 mg/kg dry 1 P7J1907 EPA 300.0

10.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 25'-26'

7J19002-20 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

254 10/19/17 10/20/17 Chloride 1.22 mg/kg dry 1 P7J1907 EPA 300.0

18.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 30'-31'

7J19002-21 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

235 10/19/17 10/20/17 Chloride 1.05 mg/kg dry 1 P7J1907 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 35'-36'

7J19002-22 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

230 10/19/17 10/20/17 Chloride 1.08 mg/kg dry 1 P7J1907 EPA 300.0

7.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW5 40'-41'

7J19002-23 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

538 10/19/17 10/20/17 Chloride 1.12 mg/kg dry 1 P7J1907 EPA 300.0

11.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 0-1'

7J19002-24 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.03 mg/kg dry 1 P7J1907 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 5'-6'

7J19002-25 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.09 mg/kg dry 1 P7J1907 EPA 300.0

8.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 10'-11'

7J19002-26 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

23.8 10/19/17 10/20/17 Chloride 1.12 mg/kg dry 1 P7J1908 EPA 300.0

11.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 15'-16'

7J19002-27 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

81.4 10/19/17 10/20/17 Chloride 1.05 mg/kg dry 1 P7J1908 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 20'-21'

7J19002-28 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

60.7 10/19/17 10/20/17 Chloride 1.02 mg/kg dry 1 P7J1908 EPA 300.0

2.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 25'-26'

7J19002-29 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

17.1 10/19/17 10/20/17 Chloride 1.01 mg/kg dry 1 P7J1908 EPA 300.0

1.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 30'-31'

7J19002-30 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

74.5 10/19/17 10/20/17 Chloride 1.15 mg/kg dry 1 P7J1908 EPA 300.0

13.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW2 35'-36'

7J19002-31 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

162 10/19/17 10/20/17 Chloride 1.12 mg/kg dry 1 P7J1908 EPA 300.0

11.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB1 0-1'

7J19002-32 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00256 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00256 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12594.4 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12590.6 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.28 mg/kg dry 1 P7J1908 EPA 300.0

22.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 32.1 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 32.1 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 32.1 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13099.6 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130109 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 32.1 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB1 3'-4'

7J19002-33 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.15 mg/kg dry 1 P7J1908 EPA 300.0

13.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB1 5'-6'

7J19002-34 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/20/17 Chloride 1.27 mg/kg dry 1 P7J1908 EPA 300.0

21.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 36 of 92



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB1 7'-8'

7J19002-35 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

454 10/19/17 10/20/17 Chloride 1.27 mg/kg dry 1 P7J1908 EPA 300.0

21.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB2 0-1'

7J19002-36 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00256 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00256 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00128 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125110 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12594.6 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

31.4 10/19/17 10/19/17 Chloride 1.28 mg/kg dry 1 P7J1905 EPA 300.0

22.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 32.1 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 32.1 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 32.1 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-130107 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130120 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 32.1 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB2 3'-4'

7J19002-37 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/19/17 Chloride 1.27 mg/kg dry 1 P7J1905 EPA 300.0

21.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB2 5'-6'

7J19002-38 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

12.0 10/19/17 10/19/17 Chloride 1.25 mg/kg dry 1 P7J1905 EPA 300.0

20.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 0-1'

7J19002-40 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

9.51 10/19/17 10/19/17 Chloride 1.02 mg/kg dry 1 P7J1905 EPA 300.0

2.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 5'-6'

7J19002-41 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

1.82 10/19/17 10/19/17 Chloride 1.04 mg/kg dry 1 P7J1905 EPA 300.0

4.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 10'-11'

7J19002-42 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

6.60 10/19/17 10/19/17 Chloride 1.04 mg/kg dry 1 P7J1905 EPA 300.0

4.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 15'-16'

7J19002-43 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

110 10/19/17 10/19/17 Chloride 1.12 mg/kg dry 1 P7J1905 EPA 300.0

11.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 20'-21'

7J19002-44 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

61.1 10/19/17 10/19/17 Chloride 1.11 mg/kg dry 1 P7J1905 EPA 300.0

10.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 25'-26'

7J19002-45 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

51.7 10/19/17 10/19/17 Chloride 1.06 mg/kg dry 1 P7J1905 EPA 300.0

6.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 30'-31'

7J19002-46 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

253 10/19/17 10/19/17 Chloride 1.09 mg/kg dry 1 P7J1905 EPA 300.0

8.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 35'-36'

7J19002-47 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

204 10/19/17 10/19/17 Chloride 1.08 mg/kg dry 1 P7J1905 EPA 300.0

7.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 40'-41'

7J19002-48 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

88.9 10/19/17 10/19/17 Chloride 1.04 mg/kg dry 1 P7J1905 EPA 300.0

4.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 45'-46'

7J19002-49 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

111 10/19/17 10/19/17 Chloride 1.14 mg/kg dry 1 P7J1905 EPA 300.0

12.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW4 50'-51'

7J19002-50 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

74.3 10/19/17 10/19/17 Chloride 1.10 mg/kg dry 1 P7J1905 EPA 300.0

9.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB3 0-1'

7J19002-51 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/20/17 Benzene 0.0217 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Toluene 0.0435 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Ethylbenzene 0.0217 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (p/m) 0.0435 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (o) 0.0217 mg/kg dry 20 P7J1902 EPA 8021B

10/19/17 10/20/17 75-12594.3 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/20/17 75-12595.0 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/19/17 Chloride 1.09 mg/kg dry 1 P7J1905 EPA 300.0

8.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 27.2 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 27.2 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 27.2 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13097.4 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 27.2 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB3 3'-4'

7J19002-52 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

ND 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1905 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB3 5'-6'

7J19002-53 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

9.78 10/19/17 10/19/17 Chloride 1.14 mg/kg dry 1 P7J1905 EPA 300.0

12.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB4 0-1'

7J19002-55 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00102 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00204 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00102 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00204 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00102 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12598.6 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-125107 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

17.0 10/19/17 10/19/17 Chloride 1.02 mg/kg dry 1 P7J1905 EPA 300.0

2.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 25.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 25.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 25.5 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13098.1 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130108 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 25.5 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB4 3'-4'

7J19002-56 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

2.32 10/19/17 10/19/17 Chloride 1.25 mg/kg dry 1 P7J1905 EPA 300.0

20.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB4 5'-6'

7J19002-57 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

42.7 10/19/17 10/19/17 Chloride 1.14 mg/kg dry 1 P7J1905 EPA 300.0

12.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB5 0-1'

7J19002-60 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00114 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00227 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00114 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00227 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00114 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12592.6 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12594.6 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

3.61 10/19/17 10/19/17 Chloride 1.14 mg/kg dry 1 P7J1906 EPA 300.0

12.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 28.4 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 28.4 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 28.4 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13095.7 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 28.4 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB5 3'-4'

7J19002-61 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

7.70 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB5 5'-6'

7J19002-62 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

5.08 10/19/17 10/19/17 Chloride 1.25 mg/kg dry 1 P7J1906 EPA 300.0

20.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 60 of 92



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB6 0-1'

7J19002-65 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00122 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00244 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00122 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00244 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00122 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12589.5 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12585.2 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

13.4 10/19/17 10/19/17 Chloride 1.22 mg/kg dry 1 P7J1906 EPA 300.0

18.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 30.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 30.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 30.5 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13095.6 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130107 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 30.5 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB6 3'-4'

7J19002-66 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

64.6 10/19/17 10/19/17 Chloride 1.02 mg/kg dry 1 P7J1906 EPA 300.0

2.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

SB6 5'-6'

7J19002-67 (Soil)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

26.6 10/19/17 10/20/17 Chloride 1.05 mg/kg dry 1 P7J1906 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. E 2'

7J19002-69 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125103 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12594.2 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

3.12 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 25.8 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.8 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. E 4'

7J19002-70 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00220 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00220 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125103 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-125105 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

389 10/19/17 10/19/17 Chloride 1.10 mg/kg dry 1 P7J1906 EPA 300.0

9.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 27.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 27.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 27.5 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13095.7 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 27.5 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235

Page 65 of 92



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. W 2'

7J19002-71 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00220 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00220 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00110 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12583.4 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12581.8 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

1.99 10/19/17 10/19/17 Chloride 1.10 mg/kg dry 1 P7J1906 EPA 300.0

9.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 27.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 27.5 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 27.5 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.2 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 27.5 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. W 4'

7J19002-72 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00111 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00222 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00111 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00222 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00111 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125101 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12598.2 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

95.5 10/19/17 10/19/17 Chloride 1.11 mg/kg dry 1 P7J1906 EPA 300.0

10.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 27.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 27.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 27.8 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.1 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 27.8 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. S 2'

7J19002-73 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00104 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00208 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00104 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00208 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00104 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12599.8 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-125107 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

2.22 10/19/17 10/19/17 Chloride 1.04 mg/kg dry 1 P7J1906 EPA 300.0

4.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 26.0 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 26.0 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 26.0 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.2 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 26.0 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. S 4'

7J19002-74 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00105 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00211 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00105 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00211 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00105 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125105 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12595.5 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

8.72 10/19/17 10/19/17 Chloride 1.05 mg/kg dry 1 P7J1906 EPA 300.0

5.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 26.3 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 26.3 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 26.3 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13094.6 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130104 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 26.3 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. N 2'

7J19002-75 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125103 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12587.6 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

1.78 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 25.8 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13093.7 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130103 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

Exc. N 4'

7J19002-76 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.00123 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.00247 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.00123 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.00247 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.00123 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/19/17 75-125100 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12588.0 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

4.48 10/19/17 10/19/17 Chloride 1.23 mg/kg dry 1 P7J1906 EPA 300.0

19.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 30.9 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 30.9 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 30.9 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.3 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130106 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 30.9 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

W. Comp

7J19002-77 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/20/17 Benzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Toluene 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Ethylbenzene 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (p/m) 0.00206 mg/kg dry 1 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (o) 0.00103 mg/kg dry 1 P7J1902 EPA 8021B

10/19/17 10/20/17 75-125109 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

10/19/17 10/20/17 75-12594.0 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

11.7 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C12-C28 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 25.8 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13098.8 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130108 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

ND 10/19/17 10/19/17 Total Petroleum Hydrocarbon C6-C35 25.8 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

E. Comp

7J19002-78 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/19/17 Benzene 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Toluene 0.0412 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Ethylbenzene 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (p/m) 0.0412 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/19/17 Xylene (o) 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

10/19/17 10/19/17 75-12593.7 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/19/17 75-12588.3 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

1080 10/19/17 10/19/17 Chloride 5.15 mg/kg dry 5 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 25.8 mg/kg dry 1 P7J1901 TPH 8015M

30.0 10/19/17 10/19/17 >C12-C28 25.8 mg/kg dry 1 P7J1901 TPH 8015M

ND 10/19/17 10/19/17 >C28-C35 25.8 mg/kg dry 1 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13095.9 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130105 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

30.0 10/19/17 10/19/17 Total Petroleum Hydrocarbon 

C6-C35

25.8 mg/kg dry 1 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

S1

7J19002-79 (Soil)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 10/19/17 10/20/17 Benzene 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Toluene 0.0412 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Ethylbenzene 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (p/m) 0.0412 mg/kg dry 20 P7J1902 EPA 8021B

ND 10/19/17 10/20/17 Xylene (o) 0.0206 mg/kg dry 20 P7J1902 EPA 8021B

10/19/17 10/20/17 75-125106 %Surrogate: 4-Bromofluorobenzene P7J1902 EPA 8021B

10/19/17 10/20/17 75-125110 %Surrogate: 1,4-Difluorobenzene P7J1902 EPA 8021B

General Chemistry Parameters by EPA / Standard Methods

1.91 10/19/17 10/19/17 Chloride 1.03 mg/kg dry 1 P7J1906 EPA 300.0

3.0 10/20/17 10/20/17 % Moisture 0.1 % 1 P7J2001 ASTM D2216

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M

ND 10/19/17 10/19/17 C6-C12 129 mg/kg dry 5 P7J1901 TPH 8015M

2390 10/19/17 10/19/17 >C12-C28 129 mg/kg dry 5 P7J1901 TPH 8015M

535 10/19/17 10/19/17 >C28-C35 129 mg/kg dry 5 P7J1901 TPH 8015M

10/19/17 10/19/17 70-13096.9 %Surrogate: 1-Chlorooctane P7J1901 TPH 8015M

10/19/17 10/19/17 70-130108 %Surrogate: o-Terphenyl P7J1901 TPH 8015M

2920 10/19/17 10/19/17 Total Petroleum Hydrocarbon 

C6-C35

129 mg/kg dry 5 [CALC] calc

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1902 - General Preparation (GC)

Blank (P7J1902-BLK1) Prepared & Analyzed: 10/19/17 

Benzene mg/kg wetND 0.00100

Toluene "ND 0.00200

Ethylbenzene "ND 0.00100

Xylene (p/m) "ND 0.00200

Xylene (o) "ND 0.00100

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1010.0606

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 97.30.0584

LCS (P7J1902-BS1) Prepared & Analyzed: 10/19/17 

Benzene mg/kg wet0.116 0.00100 0.100 70-130116

Toluene "0.111 0.00200 0.100 70-130111

Ethylbenzene "0.110 0.00100 0.100 70-130110

Xylene (p/m) "0.213 0.00200 70-130

Xylene (o) "0.117 0.00100 70-130

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1070.0642

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1040.0623

LCS Dup (P7J1902-BSD1) Prepared & Analyzed: 10/19/17 

Benzene mg/kg wet0.0982 0.00100 0.100 2070-13098.2 16.8

Toluene "0.0953 0.00200 0.100 2070-13095.3 14.9

Ethylbenzene "0.114 0.00100 0.100 2070-130114 4.07

Xylene (p/m) "0.218 0.00200 2070-130

Xylene (o) "0.105 0.00100 2070-130

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 91.00.0546

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 96.40.0578

Calibration Check (P7J1902-CCV1) Prepared & Analyzed: 10/19/17 

Benzene mg/kg wet0.115 0.00100 0.100 80-120115

Toluene "0.108 0.00200 0.100 80-120108

Ethylbenzene "0.112 0.00100 0.100 80-120112

Xylene (p/m) "0.219 0.00200 0.200 80-120109

Xylene (o) "0.117 0.00100 0.100 80-120117

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 94.30.0566

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 99.00.0594

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1902 - General Preparation (GC)

Calibration Check (P7J1902-CCV2) Prepared & Analyzed: 10/19/17 

Benzene mg/kg wet0.0960 0.00100 0.100 80-12096.0

Toluene "0.0950 0.00200 0.100 80-12095.0

Ethylbenzene "0.0931 0.00100 0.100 80-12093.1

Xylene (p/m) "0.200 0.00200 0.200 80-120100

Xylene (o) "0.0998 0.00100 0.100 80-12099.8

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 91.50.0549

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 91.20.0547

Calibration Check (P7J1902-CCV3) Prepared: 10/19/17  Analyzed: 10/20/17 

Benzene mg/kg wet0.104 0.00100 0.100 80-120104

Toluene "0.0962 0.00200 0.100 80-12096.2

Ethylbenzene "0.0973 0.00100 0.100 80-12097.3

Xylene (p/m) "0.212 0.00200 0.200 80-120106

Xylene (o) "0.104 0.00100 0.100 80-120104

" 0.0600 75-125Surrogate: 4-Bromofluorobenzene 1020.0615

" 0.0600 75-125Surrogate: 1,4-Difluorobenzene 1040.0626

Matrix Spike (P7J1902-MS1) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19002-55

Benzene mg/kg dry0.0554 0.00102 0.102 ND QM-0780-12054.3

Toluene "0.0455 0.00204 0.102 ND QM-0780-12044.6

Ethylbenzene "0.0539 0.00102 0.102 ND QM-0780-12052.8

Xylene (p/m) "0.103 0.00204 ND 80-120

Xylene (o) "0.0493 0.00102 ND 80-120

" 0.0612 S-GC75-125Surrogate: 4-Bromofluorobenzene 61.00.0374

" 0.0612 75-125Surrogate: 1,4-Difluorobenzene 77.70.0476

Matrix Spike Dup (P7J1902-MSD1) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19002-55

Benzene mg/kg dry0.0838 0.00102 0.102 ND 20 R380-12082.1 40.8

Toluene "0.0826 0.00204 0.102 ND 20 R380-12080.9 58.0

Ethylbenzene "0.0896 0.00102 0.102 ND 20 R380-12087.8 49.8

Xylene (p/m) "0.213 0.00204 ND 2080-120

Xylene (o) "0.0826 0.00102 ND 2080-120

" 0.0612 75-125Surrogate: 1,4-Difluorobenzene 1010.0621

" 0.0612 75-125Surrogate: 4-Bromofluorobenzene 1000.0613

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1905 - *** DEFAULT PREP ***

Blank (P7J1905-BLK1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wetND 1.00

LCS (P7J1905-BS1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet425 1.00 400 80-120106

LCS Dup (P7J1905-BSD1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet417 1.00 400 2080-120104 2.05

Duplicate (P7J1905-DUP1) Prepared & Analyzed: 10/19/17 Source: 7J19002-36

Chloride mg/kg dry19.8 1.28 31.4 20 R245.4

Duplicate (P7J1905-DUP2) Prepared & Analyzed: 10/19/17 Source: 7J19002-47

Chloride mg/kg dry219 1.08 204 206.87

Matrix Spike (P7J1905-MS1) Prepared & Analyzed: 10/19/17 Source: 7J19002-36

Chloride mg/kg dry1300 1.28 1280 31.4 80-12099.0

Batch P7J1906 - *** DEFAULT PREP ***

Blank (P7J1906-BLK1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wetND 1.00

LCS (P7J1906-BS1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet421 1.00 400 80-120105

LCS Dup (P7J1906-BSD1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet422 1.00 400 2080-120106 0.187

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1906 - *** DEFAULT PREP ***

Duplicate (P7J1906-DUP1) Prepared & Analyzed: 10/19/17 Source: 7J19002-60

Chloride mg/kg dry2.92 1.14 3.61 20 R221.2

Duplicate (P7J1906-DUP2) Prepared & Analyzed: 10/19/17 Source: 7J19002-73

Chloride mg/kg dry2.41 1.04 2.22 208.11

Matrix Spike (P7J1906-MS1) Prepared & Analyzed: 10/19/17 Source: 7J19002-60

Chloride mg/kg dry1140 1.14 1140 3.61 80-12099.6

Batch P7J1907 - *** DEFAULT PREP ***

Blank (P7J1907-BLK1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wetND 1.00

LCS (P7J1907-BS1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet431 1.00 400 80-120108

LCS Dup (P7J1907-BSD1) Prepared & Analyzed: 10/19/17 

Chloride mg/kg wet426 1.00 400 2080-120107 1.06

Duplicate (P7J1907-DUP1) Prepared & Analyzed: 10/19/17 Source: 7J19002-02

Chloride mg/kg dryND 1.05 ND 20

Duplicate (P7J1907-DUP2) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19002-16

Chloride mg/kg dry127 1.10 129 201.46

Matrix Spike (P7J1907-MS1) Prepared & Analyzed: 10/19/17 Source: 7J19002-02

Chloride mg/kg dry1130 1.05 1050 ND 80-120107

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1908 - *** DEFAULT PREP ***

Blank (P7J1908-BLK1) Prepared: 10/19/17  Analyzed: 10/20/17 

Chloride mg/kg wetND 1.00

LCS (P7J1908-BS1) Prepared: 10/19/17  Analyzed: 10/20/17 

Chloride mg/kg wet388 1.00 400 80-12096.9

LCS Dup (P7J1908-BSD1) Prepared: 10/19/17  Analyzed: 10/20/17 

Chloride mg/kg wet399 1.00 400 2080-12099.7 2.77

Duplicate (P7J1908-DUP1) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19002-26

Chloride mg/kg dry22.4 1.12 23.8 205.79

Duplicate (P7J1908-DUP2) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19013-01

Chloride mg/kg dryND 1.12 ND 20

Matrix Spike (P7J1908-MS1) Prepared: 10/19/17  Analyzed: 10/20/17 Source: 7J19002-26

Chloride mg/kg dry942 1.12 1120 23.8 80-12081.8

Batch P7J2001 - *** DEFAULT PREP ***

Blank (P7J2001-BLK1) Prepared & Analyzed: 10/20/17 

% Moisture %ND 0.1

Duplicate (P7J2001-DUP1) Prepared & Analyzed: 10/20/17 Source: 7J19002-28

% Moisture %2.0 0.1 2.0 200.00

Duplicate (P7J2001-DUP2) Prepared & Analyzed: 10/20/17 Source: 7J19002-29

% Moisture %1.0 0.1 1.0 200.00

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J2001 - *** DEFAULT PREP ***

Duplicate (P7J2001-DUP3) Prepared & Analyzed: 10/20/17 Source: 7J19002-57

% Moisture %13.0 0.1 12.0 208.00

Duplicate (P7J2001-DUP4) Prepared & Analyzed: 10/20/17 Source: 7J19013-26

% Moisture %10.0 0.1 11.0 209.52

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1901 - General Preparation (GC)

Blank (P7J1901-BLK1) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wetND 25.0

>C12-C28 "ND 25.0

>C28-C35 "ND 25.0

" 100 70-130Surrogate: 1-Chlorooctane 117117

" 50.0 S-GC70-130Surrogate: o-Terphenyl 13266.0

LCS (P7J1901-BS1) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wet881 25.0 1000 75-12588.1

>C12-C28 "1120 25.0 1000 75-125112

" 100 70-130Surrogate: 1-Chlorooctane 127127

" 50.0 70-130Surrogate: o-Terphenyl 98.349.2

LCS Dup (P7J1901-BSD1) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wet868 25.0 1000 2075-12586.8 1.48

>C12-C28 "1100 25.0 1000 2075-125110 1.20

" 100 70-130Surrogate: 1-Chlorooctane 126126

" 50.0 70-130Surrogate: o-Terphenyl 11356.4

Calibration Check (P7J1901-CCV1) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wet481 25.0 500 85-11596.1

>C12-C28 "510 25.0 500 85-115102

" 100 70-130Surrogate: 1-Chlorooctane 107107

" 50.0 70-130Surrogate: o-Terphenyl 10753.6

Calibration Check (P7J1901-CCV2) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wet458 25.0 500 85-11591.6

>C12-C28 "495 25.0 500 85-11599.0

" 100 70-130Surrogate: 1-Chlorooctane 102102

" 50.0 70-130Surrogate: o-Terphenyl 97.548.7

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Petroleum Hydrocarbons C6-C35 by EPA Method 8015M - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7J1901 - General Preparation (GC)

Calibration Check (P7J1901-CCV3) Prepared & Analyzed: 10/19/17 

C6-C12 mg/kg wet465 25.0 500 85-11593.0

>C12-C28 "505 25.0 500 85-115101

" 100 70-130Surrogate: 1-Chlorooctane 104104

" 50.0 70-130Surrogate: o-Terphenyl 97.648.8

Matrix Spike (P7J1901-MS1) Prepared & Analyzed: 10/19/17 Source: 7J19002-55

C6-C12 mg/kg dry790 25.5 1020 15.1 75-12575.9

>C12-C28 "977 25.5 1020 ND 75-12595.7

" 102 70-130Surrogate: 1-Chlorooctane 125128

" 51.0 70-130Surrogate: o-Terphenyl 10754.6

Matrix Spike Dup (P7J1901-MSD1) Prepared & Analyzed: 10/19/17 Source: 7J19002-55

C6-C12 mg/kg dry823 25.5 1020 15.1 2075-12579.1 4.17

>C12-C28 "1000 25.5 1020 ND 2075-12598.1 2.48

" 102 70-130Surrogate: 1-Chlorooctane 107109

" 51.0 70-130Surrogate: o-Terphenyl 10855.3

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Notes and Definitions 

S-GC Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogate.

R3 The RPD exceeded the acceptance limit due to sample matrix effects.

R2 The RPD exceeded the acceptance limit.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

BULK Samples received in Bulk soil containers

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Laboratory Control Spike

Matrix SpikeMS

LCS

DuplicateDup

Report Approved By: Date: 11/2/2017

Brent Barron, Laboratory Director/Technical Director

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 

information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-686-7235.

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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December 06, 2017

Larson & Associates
Mark Larson

Dear Mark Larson:

RE: XTO EMSU B

Order No.: 1712026FAX (432) 687-0456

TEL: (432) 687-0901

507 N. Marienfeld #205

Midland, TX 79701

DHL Analytical, Inc. received 1 sample(s) on 12/2/2017 for the analyses presented in the following 
report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative and all estimated uncertainties of results 
are within  method specifications.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211-17-19

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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06-Dec-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Lab Order: 1712026
CASE NARRATIVE

Samples were analyzed using the methods outlined in the following references:

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, E300 and 

Standard Methods.

All method blanks, sample duplicates, laboratory spikes, and/or matrix spikes met quality assurance 

objectives except where noted in the following.  For Metals analysis by method SW6020A the matrix 

spike and matrix spike duplicate recoveries were out of control limits for a total of three analytes.  

These are flagged accordingly in the enclosed QC summary report.  The "S" flag denotes spike recovery 

was outside control limits.  The LCS was within control limits for these analytes.  No further corrective 

actions were taken.

Page 1 of 1
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Project: XTO EMSU B

Client Sample ID: MW-5

Collection Date: 11/30/17 08:41 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1712026

DF

Lab ID: 1712026-01

DHL Analytical, Inc. Date: 06-Dec-17

RL

Project No:

MDL

VOLATILE AROMATICS BY GC/MS SW8260C Analyst: BTJ
Benzene 12/05/17 11:16 AM0.00200 mg/L 1<0.000800 0.000800

Ethylbenzene 12/05/17 11:16 AM0.00600 mg/L 1<0.00200 0.00200

Toluene 12/05/17 11:16 AM0.00600 mg/L 1<0.00200 0.00200

Total Xylenes 12/05/17 11:16 AM0.00600 mg/L 1<0.00200 0.00200

    Surr: 1,2-Dichloroethane-d4 12/05/17 11:16 AM72-119 %REC 1103 0

    Surr: 4-Bromofluorobenzene 12/05/17 11:16 AM76-119 %REC 1104 0

    Surr: Dibromofluoromethane 12/05/17 11:16 AM85-115 %REC 1101 0

    Surr: Toluene-d8 12/05/17 11:16 AM81-120 %REC 1101 0

METALS-ICPMS (0.45µ FILTERED) SW6020A Analyst: SP
Dissolved Calcium 12/05/17 02:01 PM15.0 mg/L 50711 5.00

Dissolved Magnesium 12/05/17 02:01 PM15.0 mg/L 50493 5.00

Dissolved Potassium 12/05/17 02:01 PM15.0 mg/L 5046.6 5.00

Dissolved Sodium 12/05/17 02:05 PM150 mg/L 5001870 50.0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 12/04/17 02:49 PM100 mg/L 1003320 30.0

Sulfate 12/04/17 02:49 PM300 mg/L 1003540 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 12/05/17 09:48 AM20.0 mg/L @ pH 4.54 1191 10.0

Alkalinity, Carbonate (As CaCO3) 12/05/17 09:48 AM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 12/05/17 09:48 AM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 12/05/17 09:48 AM20.0 mg/L @ pH 4.54 1191 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

12/06/17 09:00 AM200 mg/L 111200 200

Qualifiers:   

Page 1 of 1

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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06-Dec-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS3_171205A
The QC data in batch 83453 applies to the following samples: 1712026-01A

Sample ID LCS-83453 Batch ID: 83453 TestNo: SW8260C

Analysis Date: 12/5/2017 10:27:00 AM

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

Units: mg/L

RL

LCSSampType: Run ID: GCMS3_171205A Prep Date: 12/5/2017

Benzene 0.0464 96.3 81 1220.00200 00.0447

Ethylbenzene 0.0464 92.7 73 1270.00600 00.0430

Toluene 0.0464 94.6 77 1220.00600 00.0439

Total Xylenes 0.139 97.1 80 1210.00600 00.135

    Surr: 1,2-Dichloroethane-d4 50.00 99.5 72 11949.8

    Surr: 4-Bromofluorobenzene 50.00 103 76 11951.4

    Surr: Dibromofluoromethane 50.00 100 85 11550.1

    Surr: Toluene-d8 50.00 101 81 12050.4

Sample ID MB-83453 Batch ID: 83453 TestNo: SW8260C

Analysis Date: 12/5/2017 10:51:00 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: GCMS3_171205A Prep Date: 12/5/2017

Benzene 0.00200<0.000800

Ethylbenzene 0.00600<0.00200

Toluene 0.00600<0.00200

Total Xylenes 0.00600<0.00200

    Surr: 1,2-Dichloroethane-d4 50.00 100 72 11950.2

    Surr: 4-Bromofluorobenzene 50.00 105 76 11952.7

    Surr: Dibromofluoromethane 50.00 100 85 11550.2

    Surr: Toluene-d8 50.00 101 81 12050.6

Sample ID 1712028-01AMS Batch ID: 83453 TestNo: SW8260C

Analysis Date: 12/5/2017 8:37:00 PM

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

Units: mg/L

RL

MSSampType: Run ID: GCMS3_171205A Prep Date: 12/5/2017

Benzene 0.232 101 81 1220.0100 0.2820.516

Ethylbenzene 0.232 103 73 1270.0300 00.238

Toluene 0.232 101 77 1220.0300 0.04290.278

Total Xylenes 0.695 103 80 1210.0300 0.01260.726

    Surr: 1,2-Dichloroethane-d4 250.0 106 72 119265

    Surr: 4-Bromofluorobenzene 250.0 104 76 119261

    Surr: Dibromofluoromethane 250.0 101 85 115252

    Surr: Toluene-d8 250.0 101 81 120253

Sample ID 1712028-01AMSD Batch ID: 83453 TestNo: SW8260C

Analysis Date: 12/5/2017 9:01:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: GCMS3_171205A Prep Date: 12/5/2017

Qualifiers:   

Page 1 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS3_171205A

Sample ID 1712028-01AMSD Batch ID: 83453 TestNo: SW8260C

Analysis Date: 12/5/2017 9:01:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: GCMS3_171205A Prep Date: 12/5/2017

Benzene 0.232 89.6 81 122 200.0100 0.282 5.220.490

Ethylbenzene 0.232 92.3 73 127 200.0300 0 10.60.214

Toluene 0.232 91.0 77 122 200.0300 0.0429 8.810.254

Total Xylenes 0.695 91.4 80 121 200.0300 0.0126 11.40.648

    Surr: 1,2-Dichloroethane-d4 250.0 106 72 119 00265

    Surr: 4-Bromofluorobenzene 250.0 104 76 119 00259

    Surr: Dibromofluoromethane 250.0 101 85 115 00253

    Surr: Toluene-d8 250.0 101 81 120 00254

Qualifiers:   

Page 2 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171205A
The QC data in batch 83464 applies to the following samples: 1712026-01B

Sample ID MB-83456-FILTER Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 1:47:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Dissolved Sodium 0.300<0.100

Sample ID MB-83464 Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 1:49:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Dissolved Sodium 0.300<0.100

Sample ID LCS-83464 Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 1:51:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 5.00 109 80 1200.300 05.47

Dissolved Magnesium 5.00 99.0 80 1200.300 04.95

Dissolved Potassium 5.00 95.2 80 1200.300 04.76

Dissolved Sodium 5.00 98.6 80 1200.300 04.93

Sample ID LCSD-83464 Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 1:53:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 5.00 108 80 120 150.300 0 1.665.38

Dissolved Magnesium 5.00 97.0 80 120 150.300 0 2.024.85

Dissolved Potassium 5.00 93.1 80 120 150.300 0 2.224.66

Dissolved Sodium 5.00 96.2 80 120 150.300 0 2.404.81

Sample ID 1711246-02A SD Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 1:59:00 PM

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 0 1075.0 18.3 0<25.0

Dissolved Magnesium 0 1075.0 14.2 0<25.0

Dissolved Potassium 0 1075.0 9.72 0<25.0

Dissolved Sodium 0 1075.0 191 2.09187

Qualifiers:  

Page 3 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171205A

Sample ID 1711246-02A PDS Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 2:07:00 PM

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 250 115 80 12015.0 18.3306

Dissolved Magnesium 250 100 80 12015.0 14.1265

Dissolved Potassium 250 99.3 80 12015.0 9.71258

Dissolved Sodium 250 118 80 12015.0 191486

Sample ID 1711246-02A MS Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 2:09:00 PM

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

Units: mg/L

RL

MSSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 5.00 76.3 80 120 S15.0 18.322.1

Dissolved Magnesium 5.00 77.1 80 120 S15.0 14.118.0

Dissolved Potassium 5.00 80.8 80 12015.0 9.7113.8

Dissolved Sodium 5.00 -115 80 120 S15.0 191185

Sample ID 1711246-02A MSD Batch ID: 83464 TestNo: SW6020A

Analysis Date: 12/5/2017 2:11:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: ICP-MS4_171205A Prep Date: 12/5/2017

Dissolved Calcium 5.00 97.6 80 120 1515.0 18.3 4.7023.2

Dissolved Magnesium 5.00 87.5 80 120 1515.0 14.1 2.8618.5

Dissolved Potassium 5.00 86.6 80 120 1515.0 9.71 2.0914.0

Dissolved Sodium 5.00 -8.00 80 120 15 S15.0 191 2.85190

Qualifiers:   

Page 4 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: IC4_171204A
The QC data in batch 83424 applies to the following samples: 1712026-01C

Sample ID MB-83424 Batch ID: 83424 TestNo: E300

Analysis Date: 12/4/2017 10:08:35 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: IC4_171204A Prep Date: 12/4/2017

Chloride 1.00<0.300

Sulfate 3.00<1.00

Sample ID LCS-83424 Batch ID: 83424 TestNo: E300

Analysis Date: 12/4/2017 10:20:35 AM

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

Units: mg/L

RL

LCSSampType: Run ID: IC4_171204A Prep Date: 12/4/2017

Chloride 10.00 96.5 90 1101.00 09.65

Sulfate 30.00 96.3 90 1103.00 028.9

Sample ID LCSD-83424 Batch ID: 83424 TestNo: E300

Analysis Date: 12/4/2017 10:32:35 AM

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

Units: mg/L

RL

LCSDSampType: Run ID: IC4_171204A Prep Date: 12/4/2017

Chloride 10.00 97.2 90 110 201.00 0 0.7669.72

Sulfate 30.00 96.9 90 110 203.00 0 0.65629.1

Sample ID 1711241-05CMS Batch ID: 83424 TestNo: E300

Analysis Date: 12/4/2017 12:03:03 PM

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

Units: mg/L

RL

MSSampType: Run ID: IC4_171204A Prep Date: 12/4/2017

Chloride 20000 107 90 1101000 594.622000

Sulfate 20000 107 90 1103000 109322500

Sample ID 1711241-05CMSD Batch ID: 83424 TestNo: E300

Analysis Date: 12/4/2017 12:15:03 PM

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

Units: mg/L

RL

MSDSampType: Run ID: IC4_171204A Prep Date: 12/4/2017

Chloride 20000 106 90 110 201000 594.6 1.2421800

Sulfate 20000 102 90 110 203000 1093 4.7821400

Qualifiers:   

Page 5 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: TITRATOR_171205A
The QC data in batch 83458 applies to the following samples: 1712026-01C

Sample ID MB-83458 Batch ID: 83458 TestNo: M2320 B

Analysis Date: 12/5/2017 8:48:00 AM

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

Units: mg/L @ pH 4.49

RL

MBLKSampType: Run ID: TITRATOR_171205A Prep Date: 12/5/2017

Alkalinity, Bicarbonate (As CaCO3) 20.0<10.0

Alkalinity, Carbonate (As CaCO3) 20.0<10.0

Alkalinity, Hydroxide (As CaCO3) 20.0<10.0

Alkalinity, Total (As CaCO3) 20.0<20.0

Sample ID LCS-83458 Batch ID: 83458 TestNo: M2320 B

Analysis Date: 12/5/2017 8:52:00 AM

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

Units: mg/L @ pH 4.49

RL

LCSSampType: Run ID: TITRATOR_171205A Prep Date: 12/5/2017

Alkalinity, Total (As CaCO3) 50.00 94.9 74 12920.0 047.4

Sample ID 1712026-01C-DUP Batch ID: 83458 TestNo: M2320 B

Analysis Date: 12/5/2017 9:57:00 AM

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

Units: mg/L @ pH 4.54

RL

DUPSampType: Run ID: TITRATOR_171205A Prep Date: 12/5/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 190.8 0.157191

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 190.8 0.157191

Sample ID 1712028-01D-DUP Batch ID: 83458 TestNo: M2320 B

Analysis Date: 12/5/2017 10:41:00 AM

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

Units: mg/L @ pH 4.55

RL

DUPSampType: Run ID: TITRATOR_171205A Prep Date: 12/5/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 461.7 0.389464

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 461.7 0.389464

Qualifiers:   

Page 6 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1712026
ANALYTICAL QC SUMMARY REPORT

RunID: WC_171205B
The QC data in batch 83474 applies to the following samples: 1712026-01C

Sample ID MB-83474 Batch ID: 83474 TestNo: M2540C

Analysis Date: 12/6/2017 9:00:00 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: WC_171205B Prep Date: 12/5/2017

Total Dissolved Solids (Residue, Filtera 10.0<10.0

Sample ID LCS-83474 Batch ID: 83474 TestNo: M2540C

Analysis Date: 12/6/2017 9:00:00 AM

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

Units: mg/L

RL

LCSSampType: Run ID: WC_171205B Prep Date: 12/5/2017

Total Dissolved Solids (Residue, Filtera 745.6 98.2 90 11310.0 0732

Sample ID 1711245-04B-DUP Batch ID: 83474 TestNo: M2540C

Analysis Date: 12/6/2017 9:00:00 AM

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

Units: mg/L

RL

DUPSampType: Run ID: WC_171205B Prep Date: 12/5/2017

Total Dissolved Solids (Residue, Filtera 0 550.0 1140 3.451180

Sample ID 1711245-05B-DUP Batch ID: 83474 TestNo: M2540C

Analysis Date: 12/6/2017 9:00:00 AM

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

Units: mg/L

RL

DUPSampType: Run ID: WC_171205B Prep Date: 12/5/2017

Total Dissolved Solids (Residue, Filtera 0 550.0 1820 0.5511810

Qualifiers:   

Page 7 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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November 30, 2017

Larson & Associates
Mark Larson

Dear Mark Larson:

RE: XTO EMSU "B"

Order No.: 1711217FAX (432) 687-0456

TEL: (432) 687-0901

507 N. Marienfeld #205

Midland, TX 79701

DHL Analytical, Inc. received 2 sample(s) on 11/29/2017 for the analyses presented in the 
following report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative and all estimated uncertainties of results 
are within  method specifications.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211-17-19

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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30-Nov-17Date:DHL Analytical, Inc.

Project: XTO EMSU "B"

CLIENT: Larson & Associates

Lab Order: 1711217
CASE NARRATIVE

Samples were analyzed using the methods outlined in the following references:

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, EPA and 

Standard Methods. 

All method blanks, laboratory spikes, and/or matrix spikes met quality assurance objectives except 

where noted in the following.  For Anions Analysis, the recoveries of two anions for the Matrix Spike 

and Matrix Spike Duplicate (1711212-01 MS/MSD) were below the method control limits. These are  

flagged accordingly in the QC Summary Report. These anions were within method control limits in the 

associated LCS. No further corrective action was taken.

Page 1 of 1
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Project: XTO EMSU "B"

Client Sample ID: SB-26

Collection Date: 11/27/17 02:25 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1711217

DF

Lab ID: 1711217-01

DHL Analytical, Inc. Date: 30-Nov-17

RL

Project No: 17-0176-01

MDL

VOLATILE AROMATICS BY GC/MS SW8260C Analyst: BTJ
Benzene 11/29/17 06:02 PM0.00200 mg/L 1<0.000800 0.000800

Ethylbenzene 11/29/17 06:02 PM0.00600 mg/L 1<0.00200 0.00200

Toluene 11/29/17 06:02 PM0.00600 mg/L 1<0.00200 0.00200

Total Xylenes 11/29/17 06:02 PM0.00600 mg/L 1<0.00200 0.00200

    Surr: 1,2-Dichloroethane-d4 11/29/17 06:02 PM72-119 %REC 1107 0

    Surr: 4-Bromofluorobenzene 11/29/17 06:02 PM76-119 %REC 1105 0

    Surr: Dibromofluoromethane 11/29/17 06:02 PM85-115 %REC 1101 0

    Surr: Toluene-d8 11/29/17 06:02 PM81-120 %REC 1101 0

METALS-ICPMS (0.45µ FILTERED) SW6020A Analyst: RO
Dissolved Calcium 11/30/17 11:20 AM150 mg/L 501060 50.0

Dissolved Magnesium 11/30/17 11:20 AM150 mg/L 50367 50.0

Dissolved Potassium 11/30/17 10:57 AM3.00 mg/L 158.9 1.00

Dissolved Sodium 11/30/17 11:20 AM150 mg/L 504390 50.0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 11/29/17 12:55 PM1000 mg/L 10006740 300

Sulfate 11/29/17 01:19 PM300 mg/L 1001810 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 11/29/17 01:44 PM20.0 mg/L @ pH 4.53 1449 10.0

Alkalinity, Carbonate (As CaCO3) 11/29/17 01:44 PM20.0 mg/L @ pH 4.53 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 11/29/17 01:44 PM20.0 mg/L @ pH 4.53 1<10.0 10.0

Alkalinity, Total (As CaCO3) 11/29/17 01:44 PM20.0 mg/L @ pH 4.53 1449 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

11/30/17 09:00 AM200 mg/L 115700 200

Qualifiers:   

Page 1 of 2

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU "B"

Client Sample ID: SB-27

Collection Date: 11/27/17 02:40 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1711217

DF

Lab ID: 1711217-02

DHL Analytical, Inc. Date: 30-Nov-17

RL

Project No: 17-0176-01

MDL

VOLATILE AROMATICS BY GC/MS SW8260C Analyst: BTJ
Benzene 11/29/17 06:26 PM0.00200 mg/L 1<0.000800 0.000800

Ethylbenzene 11/29/17 06:26 PM0.00600 mg/L 1<0.00200 0.00200

Toluene 11/29/17 06:26 PM0.00600 mg/L 1<0.00200 0.00200

Total Xylenes 11/29/17 06:26 PM0.00600 mg/L 1<0.00200 0.00200

    Surr: 1,2-Dichloroethane-d4 11/29/17 06:26 PM72-119 %REC 1105 0

    Surr: 4-Bromofluorobenzene 11/29/17 06:26 PM76-119 %REC 1103 0

    Surr: Dibromofluoromethane 11/29/17 06:26 PM85-115 %REC 1102 0

    Surr: Toluene-d8 11/29/17 06:26 PM81-120 %REC 1101 0

METALS-ICPMS (0.45µ FILTERED) SW6020A Analyst: RO
Dissolved Calcium 11/30/17 11:24 AM30.0 mg/L 101230 10.0

Dissolved Magnesium 11/30/17 11:01 AM3.00 mg/L 1189 1.00

Dissolved Potassium 11/30/17 11:01 AM3.00 mg/L 122.9 1.00

Dissolved Sodium 11/30/17 11:24 AM30.0 mg/L 10654 10.0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 11/29/17 01:31 PM100 mg/L 1003390 30.0

Sulfate J 11/29/17 01:31 PM300 mg/L 100207 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 11/29/17 01:24 PM20.0 mg/L @ pH 4.5 183.6 10.0

Alkalinity, Carbonate (As CaCO3) 11/29/17 01:24 PM20.0 mg/L @ pH 4.5 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 11/29/17 01:24 PM20.0 mg/L @ pH 4.5 1<10.0 10.0

Alkalinity, Total (As CaCO3) 11/29/17 01:24 PM20.0 mg/L @ pH 4.5 183.6 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

11/30/17 09:00 AM200 mg/L 16540 200

Qualifiers:   

Page 2 of 2

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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30-Nov-17Date:DHL Analytical, Inc.

Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS3_171129A
The QC data in batch 83391 applies to the following samples: 1711217-01A, 1711217-02A

Sample ID LCS-83391 Batch ID: 83391 TestNo: SW8260C

Analysis Date: 11/29/2017 10:33:00 A

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

Units: mg/L

RL

LCSSampType: Run ID: GCMS3_171129A Prep Date: 11/29/2017

Benzene 0.0464 94.7 81 1220.00200 00.0439

Ethylbenzene 0.0464 98.5 73 1270.00600 00.0457

Toluene 0.0464 99.5 77 1220.00600 00.0461

Total Xylenes 0.139 98.7 80 1210.00600 00.137

    Surr: 1,2-Dichloroethane-d4 50.00 89.3 72 11944.6

    Surr: 4-Bromofluorobenzene 50.00 95.9 76 11947.9

    Surr: Dibromofluoromethane 50.00 99.8 85 11549.9

    Surr: Toluene-d8 50.00 100 81 12050.1

Sample ID MB-83391 Batch ID: 83391 TestNo: SW8260C

Analysis Date: 11/29/2017 10:56:00 A

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

Units: mg/L

RL

MBLKSampType: Run ID: GCMS3_171129A Prep Date: 11/29/2017

Benzene 0.00200<0.000800

Ethylbenzene 0.00600<0.00200

Toluene 0.00600<0.00200

Total Xylenes 0.00600<0.00200

    Surr: 1,2-Dichloroethane-d4 50.00 101 72 11950.3

    Surr: 4-Bromofluorobenzene 50.00 101 76 11950.4

    Surr: Dibromofluoromethane 50.00 101 85 11550.4

    Surr: Toluene-d8 50.00 101 81 12050.3

Sample ID 1711192-02AMS Batch ID: 83391 TestNo: SW8260C

Analysis Date: 11/29/2017 12:50:00 P

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

Units: mg/L

RL

MSSampType: Run ID: GCMS3_171129A Prep Date: 11/29/2017

Benzene 0.0464 98.7 81 1220.00200 00.0458

Ethylbenzene 0.0464 97.3 73 1270.00600 00.0452

Toluene 0.0464 98.8 77 1220.00600 00.0458

Total Xylenes 0.139 97.7 80 1210.00600 00.136

    Surr: 1,2-Dichloroethane-d4 50.00 102 72 11951.0

    Surr: 4-Bromofluorobenzene 50.00 100 76 11950.2

    Surr: Dibromofluoromethane 50.00 102 85 11550.8

    Surr: Toluene-d8 50.00 101 81 12050.4

Sample ID 1711192-02AMSD Batch ID: 83391 TestNo: SW8260C

Analysis Date: 11/29/2017 1:13:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: GCMS3_171129A Prep Date: 11/29/2017

Qualifiers:   

Page 1 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS3_171129A

Sample ID 1711192-02AMSD Batch ID: 83391 TestNo: SW8260C

Analysis Date: 11/29/2017 1:13:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: GCMS3_171129A Prep Date: 11/29/2017

Benzene 0.0464 96.7 81 122 200.00200 0 2.030.0449

Ethylbenzene 0.0464 95.1 73 127 200.00600 0 2.280.0441

Toluene 0.0464 97.1 77 122 200.00600 0 1.660.0451

Total Xylenes 0.139 94.9 80 121 200.00600 0 2.920.132

    Surr: 1,2-Dichloroethane-d4 50.00 104 72 119 0051.8

    Surr: 4-Bromofluorobenzene 50.00 100 76 119 0050.2

    Surr: Dibromofluoromethane 50.00 102 85 115 0051.2

    Surr: Toluene-d8 50.00 101 81 120 0050.7

Qualifiers:   

Page 2 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171130A
The QC data in batch 83397 applies to the following samples: 1711217-01B, 1711217-02B

Sample ID MB-83397 Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 10:47:00 A

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Dissolved Sodium 0.300<0.100

Sample ID MB-83396-FILTER Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 10:49:00 A

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Dissolved Sodium 0.300<0.100

Sample ID LCS-83397 Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 10:51:00 A

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Dissolved Calcium 5.00 106 80 1200.300 05.30

Dissolved Magnesium 5.00 104 80 1200.300 05.18

Dissolved Potassium 5.00 98.3 80 1200.300 04.91

Dissolved Sodium 5.00 108 80 1200.300 05.38

Sample ID LCSD-83397 Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 10:53:00 A

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Dissolved Calcium 5.00 104 80 120 150.300 0 2.125.19

Dissolved Magnesium 5.00 97.4 80 120 150.300 0 6.184.87

Dissolved Potassium 5.00 94.1 80 120 150.300 0 4.364.70

Dissolved Sodium 5.00 101 80 120 150.300 0 6.355.05

Sample ID 1711217-01B SD Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 10:59:00 A

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Potassium 0 1015.0 58.9 0.50559.2

Qualifiers:   

Page 3 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171130A

Sample ID 1711217-01B PDS Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 11:03:00 A

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Potassium 50.0 102 80 1203.00 58.9110

Sample ID 1711217-01B SD Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 11:22:00 A

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Calcium 0 10750 1060 2.631030

Magnesium 0 10750 367 0.836364

Sodium 0 10750 4390 5.134170

Sample ID 1711217-01B PDS Batch ID: 83397 TestNo: SW6020A

Analysis Date: 11/30/2017 11:26:00 A

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171130A Prep Date: 11/29/2017

Calcium 2500 104 80 120150 10603660

Magnesium 2500 100 80 120150 3672870

Sodium 2500 101 80 120150 43906910

Qualifiers:   

Page 4 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: IC4_171129A
The QC data in batch 83389 applies to the following samples: 1711217-01C, 1711217-02C

Sample ID MB-83389 Batch ID: 83389 TestNo: E300

Analysis Date: 11/29/2017 10:18:44 A

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

Units: mg/L

RL

MBLKSampType: Run ID: IC4_171129A Prep Date: 11/29/2017

Chloride 1.00<0.300

Sulfate 3.00<1.00

Sample ID LCS-83389 Batch ID: 83389 TestNo: E300

Analysis Date: 11/29/2017 10:30:44 A

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

Units: mg/L

RL

LCSSampType: Run ID: IC4_171129A Prep Date: 11/29/2017

Chloride 10.00 93.4 90 1101.00 09.34

Sulfate 30.00 94.3 90 1103.00 028.3

Sample ID LCSD-83389 Batch ID: 83389 TestNo: E300

Analysis Date: 11/29/2017 10:42:44 A

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

Units: mg/L

RL

LCSDSampType: Run ID: IC4_171129A Prep Date: 11/29/2017

Chloride 10.00 94.3 90 110 201.00 0 0.9399.43

Sulfate 30.00 94.9 90 110 203.00 0 0.63728.5

Sample ID 1711212-01BMS Batch ID: 83389 TestNo: E300

Analysis Date: 11/29/2017 11:24:52 A

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

Units: mg/L

RL

MSSampType: Run ID: IC4_171129A Prep Date: 11/29/2017

Chloride 20.00 19.5 90 110 S1.00 73.4877.4

Sulfate 20.00 70.2 90 110 S3.00 142.4156

Sample ID 1711212-01BMSD Batch ID: 83389 TestNo: E300

Analysis Date: 11/29/2017 11:36:52 A

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

Units: mg/L

RL

MSDSampType: Run ID: IC4_171129A Prep Date: 11/29/2017

Chloride 20.00 19.5 90 110 20 S1.00 73.48 0.00177.4

Sulfate 20.00 71.7 90 110 20 S3.00 142.4 0.187157

Qualifiers:   

Page 5 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: TITRATOR_171129A
The QC data in batch 83388 applies to the following samples: 1711217-01C, 1711217-02C

Sample ID MB-83388 Batch ID: 83388 TestNo: M2320 B

Analysis Date: 11/29/2017 9:38:00 AM

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

Units: mg/L @ pH 4.38

RL

MBLKSampType: Run ID: TITRATOR_171129A Prep Date: 11/29/2017

Alkalinity, Bicarbonate (As CaCO3) 20.0<10.0

Alkalinity, Carbonate (As CaCO3) 20.0<10.0

Alkalinity, Hydroxide (As CaCO3) 20.0<10.0

Alkalinity, Total (As CaCO3) 20.0<20.0

Sample ID LCS-83388 Batch ID: 83388 TestNo: M2320 B

Analysis Date: 11/29/2017 9:43:00 AM

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

Units: mg/L @ pH 4.5

RL

LCSSampType: Run ID: TITRATOR_171129A Prep Date: 11/29/2017

Alkalinity, Total (As CaCO3) 50.00 95.7 74 12920.0 047.8

Sample ID 1711189-01A-DUP Batch ID: 83388 TestNo: M2320 B

Analysis Date: 11/29/2017 10:25:00 A

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

Units: mg/L @ pH 4.53

RL

DUPSampType: Run ID: TITRATOR_171129A Prep Date: 11/29/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 171.7 1.58169

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 171.7 1.58169

Qualifiers:   

Page 6 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified

14



Project: XTO EMSU "B"

CLIENT: Larson & Associates

Work Order: 1711217
ANALYTICAL QC SUMMARY REPORT

RunID: WC_171129A
The QC data in batch 83395 applies to the following samples: 1711217-01C, 1711217-02C

Sample ID MB-83395 Batch ID: 83395 TestNo: M2540C

Analysis Date: 11/30/2017 9:00:00 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: WC_171129A Prep Date: 11/29/2017

Total Dissolved Solids (Residue, Filtera 10.0<10.0

Sample ID LCS-83395 Batch ID: 83395 TestNo: M2540C

Analysis Date: 11/30/2017 9:00:00 AM

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

Units: mg/L

RL

LCSSampType: Run ID: WC_171129A Prep Date: 11/29/2017

Total Dissolved Solids (Residue, Filtera 745.6 98.0 90 11310.0 0731

Qualifiers:   

Page 7 of 7
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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October 27, 2017

Larson & Associates
Mark Larson

Dear Mark Larson:

RE: XTO EMSU B

Order No.: 1710222FAX (432) 687-0456

TEL: (432) 687-0901

507 N. Marienfeld #205

Midland, TX 79701

DHL Analytical, Inc. received 1 sample(s) on 10/25/2017 for the analyses presented in the 
following report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative and all estimated uncertainties of results 
are within  method specifications.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211-17-19

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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27-Oct-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Lab Order: 1710222
CASE NARRATIVE

Samples were analyzed using the methods outlined in the following references:

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, E300 and 

Standard Methods.

For Volatiles analysis an MS/MSD was not performed due to insufficient sample volume.  An 

LCS/LCSD was performed instead.

All method blanks, sample duplicates, laboratory spikes, and/or matrix spikes met quality assurance 

objectives except where noted in the following.  For Metals analysis by method SW6020A the matrix 

spike and matrix spike duplicate recoveries were out of control limits for all analytes.  This was due to 

the concentration of target analytes in the parent sample.  These are flagged accordingly in the enclosed 

QC summary report.  The "S" flag denotes spike recovery was outside control limits.  The LCS was 

within control limits for these analytes.  No further corrective actions were taken.

For Anions analysis by method E300 the matrix spike and matrix spike duplicate recoveries (1710214-

02 MS/MSD) were slightly below control limits for Chloride.  These are flagged accordingly.  The "S" 

flag denotes spike recovery was outside control limits.  The LCS was within control limits for this 

analyte.  No further corrective actions were taken.

For Volatiles analysis by method SW8260C the surrogate recoveries for the LCS and LCSD were 

slightly above control limits for 1,2-Dichloroethane-d4.  These are flagged accordingly.  The remaining 

surrogates were within control limits.  No further corrective actions were taken.

Page 1 of 1
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Project: XTO EMSU B

Client Sample ID: Produced Water

Collection Date: 10/23/17 11:16 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710222

DF

Lab ID: 1710222-01

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:46 PM60.0 mg/L 100717 20.0

Dissolved Magnesium 10/26/17 03:46 PM60.0 mg/L 100402 20.0

Dissolved Potassium 10/26/17 03:46 PM60.0 mg/L 100224 20.0

Dissolved Sodium 10/26/17 04:05 PM120 mg/L 2005560 40.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 08:34 PM0.0100 mg/L 100.207 0.00300

Ethylbenzene 10/25/17 08:34 PM0.0100 mg/L 100.100 0.00300

Toluene 10/25/17 08:34 PM0.0200 mg/L 100.413 0.00600

Total Xylenes 10/25/17 08:34 PM0.0100 mg/L 100.366 0.00300

    Surr: 1,2-Dichloroethane-d4 10/25/17 08:34 PM72-119 %REC 10111 0

    Surr: 4-Bromofluorobenzene 10/25/17 08:34 PM76-119 %REC 10104 0

    Surr: Dibromofluoromethane 10/25/17 08:34 PM85-115 %REC 10109 0

    Surr: Toluene-d8 10/25/17 08:34 PM81-120 %REC 1097.2 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 04:42 PM1000 mg/L 100010600 300

Sulfate 10/25/17 05:06 PM30.0 mg/L 10951 10.0

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 11190 10.0

Alkalinity, Carbonate (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 11190 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM1000 mg/L 120000 1000

Qualifiers:   

Page 1 of 2

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: Produced Water

Collection Date: 10/23/17 10:15 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710222

DF

Lab ID: 1710222-01

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:46 PM60.0 mg/L 100717 20.0

Dissolved Magnesium 10/26/17 03:46 PM60.0 mg/L 100402 20.0

Dissolved Potassium 10/26/17 03:46 PM60.0 mg/L 100224 20.0

Dissolved Sodium 10/26/17 04:05 PM120 mg/L 2005560 40.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 08:34 PM0.0100 mg/L 100.207 0.00300

Ethylbenzene 10/25/17 08:34 PM0.0100 mg/L 100.100 0.00300

Toluene 10/25/17 08:34 PM0.0200 mg/L 100.413 0.00600

Total Xylenes 10/25/17 08:34 PM0.0100 mg/L 100.366 0.00300

    Surr: 1,2-Dichloroethane-d4 10/25/17 08:34 PM72-119 %REC 10111 0

    Surr: 4-Bromofluorobenzene 10/25/17 08:34 PM76-119 %REC 10104 0

    Surr: Dibromofluoromethane 10/25/17 08:34 PM85-115 %REC 10109 0

    Surr: Toluene-d8 10/25/17 08:34 PM81-120 %REC 1097.2 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 04:42 PM1000 mg/L 100010600 300

Sulfate 10/25/17 05:06 PM30.0 mg/L 10951 10.0

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 11190 10.0

Alkalinity, Carbonate (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/26/17 01:58 PM20.0 mg/L @ pH 4.55 11190 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM1000 mg/L 120000 1000

Qualifiers:   

Page 2 of 2

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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27-Oct-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171025B
The QC data in batch 82947 applies to the following samples: 1710222-01C

Sample ID MB-82948-FILTER Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/25/2017 5:30:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Sample ID MB-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/25/2017 5:32:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Sample ID LCS-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/25/2017 5:34:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 5.00 109 80 1200.300 05.46

Dissolved Magnesium 5.00 106 80 1200.300 05.28

Dissolved Potassium 5.00 106 80 1200.300 05.31

Sample ID LCSD-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/25/2017 5:36:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 5.00 109 80 120 150.300 0 0.4665.43

Dissolved Magnesium 5.00 104 80 120 150.300 0 1.375.21

Dissolved Potassium 5.00 105 80 120 150.300 0 0.7795.27

Qualifiers:   

Page 1 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified

9



Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171026C
The QC data in batch 82947 applies to the following samples: 1710222-01C

Sample ID MB-82948-FILTER Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:36:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 0.300<0.100

Sample ID MB-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:38:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 0.300<0.100

Sample ID LCS-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:40:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 5.00 104 80 1200.300 05.22

Sample ID LCSD-82947 Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:42:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 5.00 103 80 120 150.300 0 1.365.15

Sample ID 1710222-01C SD Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:48:00 PM

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Calcium 0 10300 717 2.50699

Magnesium 0 10300 402 2.04394

Potassium 0 10300 224 3.84216

Sample ID 1710222-01C PDS Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:49:00 PM

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Calcium 1000 111 80 12060.0 7171830

Magnesium 1000 101 80 12060.0 4021420

Potassium 1000 103 80 12060.0 2241260

Sample ID 1710222-01C MS Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:51:00 PM

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

Units: mg/L

RL

MSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Qualifiers:   

Page 2 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171026C

Sample ID 1710222-01C MS Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:51:00 PM

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

Units: mg/L

RL

MSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Calcium 10.0 30.1 80 120 S60.0 717720

Dissolved Magnesium 10.0 42.9 80 120 S60.0 402406

Dissolved Potassium 10.0 63.6 80 120 S60.0 224230

Dissolved Sodium 10.0 -932 80 120 S60.0 55605470

Sample ID 1710222-01C MSD Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 3:53:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Calcium 10.0 32.3 80 120 15 S60.0 717 0.031720

Dissolved Magnesium 10.0 27.0 80 120 15 S60.0 402 0.391404

Dissolved Potassium 10.0 29.3 80 120 15 S60.0 224 1.50227

Dissolved Sodium 10.0 -487 80 120 15 S60.0 5560 0.8105510

Sample ID 1710222-01C SD Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 4:07:00 PM

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Sodium 0 10600 5560 1.225490

Sample ID 1710222-01C PDS Batch ID: 82947 TestNo: SW6020A

Analysis Date: 10/26/2017 4:09:00 PM

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Sodium 2000 108 80 120120 55607710

Qualifiers:   

Page 3 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS5_171025A
The QC data in batch 82945 applies to the following samples: 1710222-01A

Sample ID LCS-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 3:11:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.0232 104 81 1220.00100 00.0241

Ethylbenzene 0.0232 94.5 80 1200.00100 00.0219

Toluene 0.0232 105 80 1200.00200 00.0244

Total Xylenes 0.0696 94.8 80 1200.00100 00.0660

    Surr: 1,2-Dichloroethane-d4 200.0 123 72 119 S247

    Surr: 4-Bromofluorobenzene 200.0 105 76 119210

    Surr: Dibromofluoromethane 200.0 110 85 115219

    Surr: Toluene-d8 200.0 94.9 81 120190

Sample ID MB-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 3:35:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.00100<0.000300

Ethylbenzene 0.00100<0.000300

Toluene 0.00200<0.000600

Total Xylenes 0.00100<0.000300

    Surr: 1,2-Dichloroethane-d4 200.0 115 72 119230

    Surr: 4-Bromofluorobenzene 200.0 102 76 119204

    Surr: Dibromofluoromethane 200.0 108 85 115216

    Surr: Toluene-d8 200.0 96.1 81 120192

Sample ID LCSD-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 4:24:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.0232 104 81 120 200.00100 0 0.0330.0241

Ethylbenzene 0.0232 99.4 80 120 200.00100 0 5.120.0231

Toluene 0.0232 104 80 120 200.00200 0 0.9610.0241

Total Xylenes 0.0696 100 80 120 200.00100 0 5.440.0697

    Surr: 1,2-Dichloroethane-d4 200.0 120 72 119 0 S0241

    Surr: 4-Bromofluorobenzene 200.0 102 76 119 00204

    Surr: Dibromofluoromethane 200.0 111 85 115 00221

    Surr: Toluene-d8 200.0 97.5 81 120 00195

Qualifiers:   

Page 4 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: IC4_171025A
The QC data in batch 82930 applies to the following samples: 1710222-01D

Sample ID MB-82930 Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 10:25:35 A

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

Units: mg/L

RL

MBLKSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 1.00<0.300

Sulfate 3.00<1.00

Sample ID LCS-82930 Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 10:37:35 A

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

Units: mg/L

RL

LCSSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 10.00 98.9 90 1101.00 09.89

Sulfate 30.00 97.8 90 1103.00 029.3

Sample ID LCSD-82930 Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 10:49:35 A

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

Units: mg/L

RL

LCSDSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 10.00 100 90 110 201.00 0 1.4910.0

Sulfate 30.00 98.5 90 110 203.00 0 0.69629.5

Sample ID 1710175-26CMS Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 12:23:02 P

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

Units: mg/L

RL

MSSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 2000 99.8 90 110100 18433840

Sulfate 2000 96.2 90 110300 01920

Sample ID 1710175-26CMSD Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 12:35:02 P

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

Units: mg/L

RL

MSDSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 2000 102 90 110 20100 1843 1.123880

Sulfate 2000 97.9 90 110 20300 0 1.711960

Sample ID 1710214-02EMS Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 3:11:18 PM

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

Units: mg/L

RL

MSSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 20.00 85.9 90 110 S1.00 32.0549.2

Sulfate 20.00 97.9 90 1103.00 46.4366.0

Qualifiers:   

Page 5 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: IC4_171025A

Sample ID 1710214-02EMSD Batch ID: 82930 TestNo: E300

Analysis Date: 10/25/2017 3:23:18 PM

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

Units: mg/L

RL

MSDSampType: Run ID: IC4_171025A Prep Date: 10/25/2017

Chloride 20.00 88.3 90 110 20 S1.00 32.05 0.97249.7

Sulfate 20.00 102 90 110 203.00 46.43 1.1866.8

Qualifiers:   

Page 6 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: TITRATOR_171026B
The QC data in batch 82962 applies to the following samples: 1710222-01D

Sample ID MB-82962 Batch ID: 82962 TestNo: M2320 B

Analysis Date: 10/26/2017 12:40:00 P

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

Units: mg/L @ pH 4.5

RL

MBLKSampType: Run ID: TITRATOR_171026B Prep Date: 10/26/2017

Alkalinity, Bicarbonate (As CaCO3) 20.0<10.0

Alkalinity, Carbonate (As CaCO3) 20.0<10.0

Alkalinity, Hydroxide (As CaCO3) 20.0<10.0

Alkalinity, Total (As CaCO3) 20.0<20.0

Sample ID LCS-82962 Batch ID: 82962 TestNo: M2320 B

Analysis Date: 10/26/2017 12:46:00 P

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

Units: mg/L @ pH 4.52

RL

LCSSampType: Run ID: TITRATOR_171026B Prep Date: 10/26/2017

Alkalinity, Total (As CaCO3) 50.00 97.4 74 12920.0 048.7

Sample ID 1710186-01C-DUP Batch ID: 82962 TestNo: M2320 B

Analysis Date: 10/26/2017 12:58:00 P

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

Units: mg/L @ pH 4.53

RL

DUPSampType: Run ID: TITRATOR_171026B Prep Date: 10/26/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 140.2 0.214140

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 140.2 0.214140

Qualifiers:   

Page 7 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified

15



Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710222
ANALYTICAL QC SUMMARY REPORT

RunID: WC_171025A
The QC data in batch 82949 applies to the following samples: 1710222-01D

Sample ID MB-82949 Batch ID: 82949 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: WC_171025A Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 10.0<10.0

Sample ID LCS-82949 Batch ID: 82949 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

LCSSampType: Run ID: WC_171025A Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 745.6 99.9 90 11310.0 0745

Sample ID 1710222-01D-DUP Batch ID: 82949 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

DUPSampType: Run ID: WC_171025A Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 0 51000 20000 2.9620600

Qualifiers:   

Page 8 of 8
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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October 27, 2017

Larson & Associates
Mark Larson

Dear Mark Larson:

RE: XTO EMSU B

Order No.: 1710209FAX (432) 687-0456

TEL: (432) 687-0901

507 N. Marienfeld #205

Midland, TX 79701

DHL Analytical, Inc. received 20 sample(s) on 10/25/2017 for the analyses presented in the 
following report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative and all estimated uncertainties of results 
are within  method specifications.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211-17-19

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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27-Oct-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Lab Order: 1710209
CASE NARRATIVE

 Samples were analyzed using the methods outlined in the following references:

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, EPA and 

Standard Methods. 

 

All method blanks, laboratory spikes, and/or matrix spikes met quality assurance objectives except 

where noted in the following.  For Dissolved Metals Analysis, the recoveries of four analytes for the 

Matrix Spike and Matrix Spike Duplicate (1710209-05 MS/MSD) were outside of the method control 

limits. These are flagged accordingly in the QC Summary Report. These analytes were within method 

control limits in the associated LCS. No further corrective action was taken.

For Volatiles Analysis, the recovery of surrogate 1,2-Dichloroethane-d4 for the Laboratory Control 

Spike and Laboratory Control Spike Duplicate (LCS/LCSD-82945) was above the method control 

limits. These are flagged accordingly in the QC Summary Report. The remaining surrogates for these 

samples were within method control limits. No further corrective action was taken.

For Volatiles Analysis, for Batches 82945 and 82946, an MS/MSD was not performed due to 

insufficient sample volume. An LCS/LCSD was performed as Batch QC.

Page 1 of 1
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Project: XTO EMSU B

Client Sample ID: SB-1

Collection Date: 10/23/17 10:42 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-01

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:26 PM60.0 mg/L 1001060 20.0

Dissolved Magnesium 10/26/17 02:26 PM60.0 mg/L 100446 20.0

Dissolved Potassium 10/26/17 02:26 PM60.0 mg/L 100144 20.0

Dissolved Sodium 10/26/17 02:26 PM60.0 mg/L 1004770 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 03:59 PM0.00100 mg/L 10.00108 0.000300

Ethylbenzene J 10/25/17 03:59 PM0.00100 mg/L 10.000858 0.000300

Toluene 10/25/17 03:59 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 03:59 PM0.00100 mg/L 10.00312 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 03:59 PM72-119 %REC 1118 0

    Surr: 4-Bromofluorobenzene 10/25/17 03:59 PM76-119 %REC 1100 0

    Surr: Dibromofluoromethane 10/25/17 03:59 PM85-115 %REC 1110 0

    Surr: Toluene-d8 10/25/17 03:59 PM81-120 %REC 196.5 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 02:55 PM1000 mg/L 10007770 300

Sulfate 10/25/17 10:23 PM300 mg/L 1004220 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 12:58 PM20.0 mg/L @ pH 4.54 1392 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 12:58 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 12:58 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 12:58 PM20.0 mg/L @ pH 4.54 1392 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 119300 200

Qualifiers:   

Page 1 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified

8



Project: XTO EMSU B

Client Sample ID: SB-2

Collection Date: 10/23/17 10:35 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-02

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:28 PM60.0 mg/L 1001290 20.0

Dissolved Magnesium 10/26/17 02:28 PM60.0 mg/L 100259 20.0

Dissolved Potassium 10/25/17 04:35 PM0.600 mg/L 136.3 0.200

Dissolved Sodium 10/26/17 02:28 PM60.0 mg/L 1004730 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 04:49 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 04:49 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 04:49 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 04:49 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 04:49 PM72-119 %REC 1117 0

    Surr: 4-Bromofluorobenzene 10/25/17 04:49 PM76-119 %REC 1103 0

    Surr: Dibromofluoromethane 10/25/17 04:49 PM85-115 %REC 1109 0

    Surr: Toluene-d8 10/25/17 04:49 PM81-120 %REC 196.5 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 03:37 PM1000 mg/L 10007420 300

Sulfate 10/25/17 10:37 PM300 mg/L 1001520 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 01:45 PM20.0 mg/L @ pH 4.54 1687 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 01:45 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 01:45 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 01:45 PM20.0 mg/L @ pH 4.54 1687 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116900 200

Qualifiers:   

Page 2 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-3

Collection Date: 10/23/17 11:11 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-03

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:30 PM60.0 mg/L 100896 20.0

Dissolved Magnesium 10/26/17 02:30 PM60.0 mg/L 100405 20.0

Dissolved Potassium 10/26/17 02:30 PM60.0 mg/L 100150 20.0

Dissolved Sodium 10/26/17 02:30 PM60.0 mg/L 1004920 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 05:14 PM0.00100 mg/L 10.0395 0.000300

Ethylbenzene 10/25/17 05:14 PM0.00100 mg/L 10.0253 0.000300

Toluene 10/25/17 05:14 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 05:14 PM0.00100 mg/L 10.0476 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 05:14 PM72-119 %REC 1116 0

    Surr: 4-Bromofluorobenzene 10/25/17 05:14 PM76-119 %REC 1101 0

    Surr: Dibromofluoromethane 10/25/17 05:14 PM85-115 %REC 1107 0

    Surr: Toluene-d8 10/25/17 05:14 PM81-120 %REC 196.9 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 04:19 PM1000 mg/L 10006990 300

Sulfate 10/25/17 10:51 PM300 mg/L 1003720 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 02:36 PM20.0 mg/L @ pH 4.54 1562 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 02:36 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 02:36 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 02:36 PM20.0 mg/L @ pH 4.54 1562 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 118400 200

Qualifiers:   

Page 3 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-4

Collection Date: 10/23/17 11:05 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-04

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:32 PM60.0 mg/L 100851 20.0

Dissolved Magnesium 10/26/17 02:32 PM60.0 mg/L 100325 20.0

Dissolved Potassium 10/26/17 02:32 PM60.0 mg/L 10078.2 20.0

Dissolved Sodium 10/26/17 02:32 PM60.0 mg/L 1004650 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 05:55 PM0.00100 mg/L 10.00976 0.000300

Ethylbenzene 10/25/17 05:55 PM0.00100 mg/L 10.00503 0.000300

Toluene 10/25/17 05:55 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 05:55 PM0.00100 mg/L 10.0102 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 05:55 PM72-119 %REC 190.6 0

    Surr: 4-Bromofluorobenzene 10/25/17 05:55 PM76-119 %REC 195.0 0

    Surr: Dibromofluoromethane 10/25/17 05:55 PM85-115 %REC 189.3 0

    Surr: Toluene-d8 10/25/17 05:55 PM81-120 %REC 195.9 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 04:33 PM1000 mg/L 10007920 300

Sulfate 10/25/17 11:05 PM300 mg/L 1001620 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 03:09 PM20.0 mg/L @ pH 4.55 1845 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 03:09 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 03:09 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 03:09 PM20.0 mg/L @ pH 4.55 1845 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116400 200

Qualifiers:   

Page 4 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-5

Collection Date: 10/23/17 11:00 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-05

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:23 PM60.0 mg/L 100937 20.0

Dissolved Magnesium 10/26/17 02:23 PM60.0 mg/L 100243 20.0

Dissolved Potassium 10/26/17 02:23 PM60.0 mg/L 10071.4 20.0

Dissolved Sodium 10/26/17 02:23 PM60.0 mg/L 1003670 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 06:20 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 06:20 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 06:20 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 06:20 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 06:20 PM72-119 %REC 194.2 0

    Surr: 4-Bromofluorobenzene 10/25/17 06:20 PM76-119 %REC 195.2 0

    Surr: Dibromofluoromethane 10/25/17 06:20 PM85-115 %REC 191.5 0

    Surr: Toluene-d8 10/25/17 06:20 PM81-120 %REC 194.8 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 04:47 PM1000 mg/L 10007380 300

Sulfate 10/25/17 11:19 PM300 mg/L 100666 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 03:30 PM20.0 mg/L @ pH 4.55 1528 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 03:30 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 03:30 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 03:30 PM20.0 mg/L @ pH 4.55 1528 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 118300 200

Qualifiers:   

Page 5 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-6

Collection Date: 10/23/17 10:50 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-06

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:34 PM60.0 mg/L 100934 20.0

Dissolved Magnesium 10/26/17 02:34 PM60.0 mg/L 100247 20.0

Dissolved Potassium 10/25/17 04:41 PM0.600 mg/L 131.5 0.200

Dissolved Sodium 10/26/17 02:34 PM60.0 mg/L 1004010 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 06:45 PM0.00100 mg/L 10.00149 0.000300

Ethylbenzene J 10/25/17 06:45 PM0.00100 mg/L 10.000650 0.000300

Toluene 10/25/17 06:45 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 06:45 PM0.00100 mg/L 10.00120 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 06:45 PM72-119 %REC 194.3 0

    Surr: 4-Bromofluorobenzene 10/25/17 06:45 PM76-119 %REC 195.7 0

    Surr: Dibromofluoromethane 10/25/17 06:45 PM85-115 %REC 193.4 0

    Surr: Toluene-d8 10/25/17 06:45 PM81-120 %REC 196.1 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 05:01 PM1000 mg/L 10007110 300

Sulfate 10/25/17 11:33 PM300 mg/L 1001660 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 03:58 PM20.0 mg/L @ pH 4.55 1718 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 03:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 03:58 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 03:58 PM20.0 mg/L @ pH 4.55 1718 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 114000 200

Qualifiers:   

Page 6 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-7

Collection Date: 10/23/17 10:55 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-07

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:36 PM60.0 mg/L 100919 20.0

Dissolved Magnesium 10/26/17 02:36 PM60.0 mg/L 100309 20.0

Dissolved Potassium 10/26/17 02:36 PM60.0 mg/L 100107 20.0

Dissolved Sodium 10/26/17 02:36 PM60.0 mg/L 1003500 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 07:09 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 07:09 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 07:09 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 07:09 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 07:09 PM72-119 %REC 195.1 0

    Surr: 4-Bromofluorobenzene 10/25/17 07:09 PM76-119 %REC 196.2 0

    Surr: Dibromofluoromethane 10/25/17 07:09 PM85-115 %REC 194.7 0

    Surr: Toluene-d8 10/25/17 07:09 PM81-120 %REC 196.0 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 05:15 PM1000 mg/L 10006120 300

Sulfate 10/25/17 11:47 PM300 mg/L 1002730 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 04:08 PM20.0 mg/L @ pH 4.54 1176 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 04:08 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 04:08 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 04:08 PM20.0 mg/L @ pH 4.54 1176 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 114000 200

Qualifiers:   

Page 7 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-8

Collection Date: 10/23/17 11:31 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-08

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:38 PM60.0 mg/L 100391 20.0

Dissolved Magnesium 10/26/17 02:38 PM60.0 mg/L 100150 20.0

Dissolved Potassium J 10/26/17 02:38 PM60.0 mg/L 10050.4 20.0

Dissolved Sodium 10/26/17 02:38 PM60.0 mg/L 1002860 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 05:39 PM0.00100 mg/L 10.0102 0.000300

Ethylbenzene 10/25/17 05:39 PM0.00100 mg/L 10.0109 0.000300

Toluene 10/25/17 05:39 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 05:39 PM0.00100 mg/L 10.0209 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 05:39 PM72-119 %REC 1113 0

    Surr: 4-Bromofluorobenzene 10/25/17 05:39 PM76-119 %REC 198.5 0

    Surr: Dibromofluoromethane 10/25/17 05:39 PM85-115 %REC 1109 0

    Surr: Toluene-d8 10/25/17 05:39 PM81-120 %REC 197.9 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/26/17 12:01 AM100 mg/L 1004760 30.0

Sulfate 10/26/17 12:01 AM300 mg/L 100476 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 04:32 PM20.0 mg/L @ pH 4.55 1612 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 04:32 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 04:32 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 04:32 PM20.0 mg/L @ pH 4.55 1612 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 19940 200

Qualifiers:   

Page 8 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-9

Collection Date: 10/23/17 11:26 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-09

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:40 PM60.0 mg/L 100949 20.0

Dissolved Magnesium 10/26/17 02:40 PM60.0 mg/L 100211 20.0

Dissolved Potassium 10/26/17 02:40 PM60.0 mg/L 10078.4 20.0

Dissolved Sodium 10/26/17 02:40 PM60.0 mg/L 1004640 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 06:03 PM0.00100 mg/L 10.00146 0.000300

Ethylbenzene 10/25/17 06:03 PM0.00100 mg/L 10.00299 0.000300

Toluene 10/25/17 06:03 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 06:03 PM0.00100 mg/L 10.00676 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 06:03 PM72-119 %REC 1112 0

    Surr: 4-Bromofluorobenzene 10/25/17 06:03 PM76-119 %REC 1100 0

    Surr: Dibromofluoromethane 10/25/17 06:03 PM85-115 %REC 1107 0

    Surr: Toluene-d8 10/25/17 06:03 PM81-120 %REC 196.1 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 05:43 PM1000 mg/L 10007380 300

Sulfate 10/26/17 12:15 AM300 mg/L 1001540 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 05:09 PM20.0 mg/L @ pH 4.55 1496 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 05:09 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 05:09 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 05:09 PM20.0 mg/L @ pH 4.55 1496 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116100 200

Qualifiers:   

Page 9 of 20

* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-10

Collection Date: 10/23/17 11:20 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-10

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 02:47 PM60.0 mg/L 100714 20.0

Dissolved Magnesium 10/26/17 02:47 PM60.0 mg/L 100332 20.0

Dissolved Potassium 10/26/17 02:47 PM60.0 mg/L 100122 20.0

Dissolved Sodium 10/26/17 02:47 PM60.0 mg/L 1004820 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene J 10/25/17 06:28 PM0.00100 mg/L 10.000931 0.000300

Ethylbenzene J 10/25/17 06:28 PM0.00100 mg/L 10.000416 0.000300

Toluene 10/25/17 06:28 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes J 10/25/17 06:28 PM0.00100 mg/L 10.000447 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 06:28 PM72-119 %REC 1113 0

    Surr: 4-Bromofluorobenzene 10/25/17 06:28 PM76-119 %REC 199.9 0

    Surr: Dibromofluoromethane 10/25/17 06:28 PM85-115 %REC 1108 0

    Surr: Toluene-d8 10/25/17 06:28 PM81-120 %REC 196.3 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 05:57 PM1000 mg/L 10007940 300

Sulfate 10/26/17 12:29 AM300 mg/L 1001460 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 05:34 PM20.0 mg/L @ pH 4.55 1894 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 05:34 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 05:34 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 05:34 PM20.0 mg/L @ pH 4.55 1894 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116400 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified

17



Project: XTO EMSU B

Client Sample ID: SB-11

Collection Date: 10/23/17 11:16 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-11

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:04 PM60.0 mg/L 100798 20.0

Dissolved Magnesium 10/26/17 03:04 PM60.0 mg/L 100359 20.0

Dissolved Potassium 10/26/17 03:04 PM60.0 mg/L 100152 20.0

Dissolved Sodium 10/26/17 03:04 PM60.0 mg/L 1004650 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 06:53 PM0.00100 mg/L 10.0459 0.000300

Ethylbenzene 10/25/17 06:53 PM0.00100 mg/L 10.0208 0.000300

Toluene 10/25/17 06:53 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 06:53 PM0.00100 mg/L 10.0401 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 06:53 PM72-119 %REC 1113 0

    Surr: 4-Bromofluorobenzene 10/25/17 06:53 PM76-119 %REC 1102 0

    Surr: Dibromofluoromethane 10/25/17 06:53 PM85-115 %REC 1109 0

    Surr: Toluene-d8 10/25/17 06:53 PM81-120 %REC 196.2 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/26/17 11:56 AM1000 mg/L 10007680 300

Sulfate 10/26/17 01:39 AM300 mg/L 1002750 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 05:44 PM20.0 mg/L @ pH 4.54 1267 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 05:44 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 05:44 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 05:44 PM20.0 mg/L @ pH 4.54 1267 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 117900 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified

18



Project: XTO EMSU B

Client Sample ID: SB-12

Collection Date: 10/23/17 11:36 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-12

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:06 PM60.0 mg/L 1001500 20.0

Dissolved Magnesium 10/26/17 03:06 PM60.0 mg/L 100359 20.0

Dissolved Potassium 10/25/17 05:06 PM0.600 mg/L 123.4 0.200

Dissolved Sodium 10/26/17 03:06 PM60.0 mg/L 1003290 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 07:34 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 07:34 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 07:34 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 07:34 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 07:34 PM72-119 %REC 195.4 0

    Surr: 4-Bromofluorobenzene 10/25/17 07:34 PM76-119 %REC 195.4 0

    Surr: Dibromofluoromethane 10/25/17 07:34 PM85-115 %REC 194.9 0

    Surr: Toluene-d8 10/25/17 07:34 PM81-120 %REC 196.4 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 07:21 PM1000 mg/L 10006970 300

Sulfate 10/26/17 01:53 AM300 mg/L 1001940 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 05:53 PM20.0 mg/L @ pH 4.54 1229 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 05:53 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 05:53 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 05:53 PM20.0 mg/L @ pH 4.54 1229 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 114900 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-13

Collection Date: 10/23/17 11:56 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-13

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:08 PM60.0 mg/L 100442 20.0

Dissolved Magnesium 10/26/17 03:08 PM60.0 mg/L 100187 20.0

Dissolved Potassium 10/26/17 03:08 PM60.0 mg/L 100164 20.0

Dissolved Sodium 10/26/17 03:08 PM60.0 mg/L 1002850 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 07:18 PM0.00100 mg/L 10.00412 0.000300

Ethylbenzene 10/25/17 07:18 PM0.00100 mg/L 10.00420 0.000300

Toluene 10/25/17 07:18 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 07:18 PM0.00100 mg/L 10.00999 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 07:18 PM72-119 %REC 1110 0

    Surr: 4-Bromofluorobenzene 10/25/17 07:18 PM76-119 %REC 1102 0

    Surr: Dibromofluoromethane 10/25/17 07:18 PM85-115 %REC 1108 0

    Surr: Toluene-d8 10/25/17 07:18 PM81-120 %REC 197.8 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/26/17 02:07 AM100 mg/L 1003770 30.0

Sulfate 10/26/17 02:07 AM300 mg/L 1002560 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 06:03 PM20.0 mg/L @ pH 4.55 1269 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 06:03 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 06:03 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 06:03 PM20.0 mg/L @ pH 4.55 1269 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 17600 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified

20



Project: XTO EMSU B

Client Sample ID: SB-14

Collection Date: 10/23/17 11:51 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-14

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:10 PM60.0 mg/L 100702 20.0

Dissolved Magnesium 10/26/17 03:10 PM60.0 mg/L 100249 20.0

Dissolved Potassium 10/26/17 03:10 PM60.0 mg/L 100163 20.0

Dissolved Sodium 10/26/17 03:10 PM60.0 mg/L 1004260 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 07:43 PM0.00100 mg/L 10.00219 0.000300

Ethylbenzene 10/25/17 07:43 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 07:43 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 07:43 PM0.00100 mg/L 10.00130 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 07:43 PM72-119 %REC 1112 0

    Surr: 4-Bromofluorobenzene 10/25/17 07:43 PM76-119 %REC 1101 0

    Surr: Dibromofluoromethane 10/25/17 07:43 PM85-115 %REC 1108 0

    Surr: Toluene-d8 10/25/17 07:43 PM81-120 %REC 196.0 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 07:49 PM1000 mg/L 10006900 300

Sulfate 10/26/17 02:21 AM300 mg/L 1001370 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 06:19 PM20.0 mg/L @ pH 4.54 1547 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 06:19 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 06:19 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 06:19 PM20.0 mg/L @ pH 4.54 1547 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 115500 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified

21



Project: XTO EMSU B

Client Sample ID: SB-15

Collection Date: 10/23/17 11:46 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-15

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:12 PM60.0 mg/L 100705 20.0

Dissolved Magnesium 10/26/17 03:12 PM60.0 mg/L 100163 20.0

Dissolved Potassium 10/25/17 05:11 PM0.600 mg/L 123.4 0.200

Dissolved Sodium 10/26/17 03:12 PM60.0 mg/L 1002970 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 07:58 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 07:58 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 07:58 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 07:58 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 07:58 PM72-119 %REC 194.0 0

    Surr: 4-Bromofluorobenzene 10/25/17 07:58 PM76-119 %REC 196.9 0

    Surr: Dibromofluoromethane 10/25/17 07:58 PM85-115 %REC 194.1 0

    Surr: Toluene-d8 10/25/17 07:58 PM81-120 %REC 196.4 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 08:03 PM1000 mg/L 10005060 300

Sulfate 10/26/17 02:35 AM300 mg/L 1001310 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 06:31 PM20.0 mg/L @ pH 4.54 1409 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 06:31 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 06:31 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 06:31 PM20.0 mg/L @ pH 4.54 1409 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 110800 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-16

Collection Date: 10/23/17 11:40 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-16

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:17 PM60.0 mg/L 1001120 20.0

Dissolved Magnesium 10/26/17 03:17 PM60.0 mg/L 100332 20.0

Dissolved Potassium 10/25/17 05:13 PM0.600 mg/L 144.4 0.200

Dissolved Sodium 10/26/17 03:17 PM60.0 mg/L 1004390 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 08:23 PM0.00100 mg/L 10.00883 0.000300

Ethylbenzene 10/25/17 08:23 PM0.00100 mg/L 10.00466 0.000300

Toluene 10/25/17 08:23 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 08:23 PM0.00100 mg/L 10.0105 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 08:23 PM72-119 %REC 196.6 0

    Surr: 4-Bromofluorobenzene 10/25/17 08:23 PM76-119 %REC 196.5 0

    Surr: Dibromofluoromethane 10/25/17 08:23 PM85-115 %REC 194.8 0

    Surr: Toluene-d8 10/25/17 08:23 PM81-120 %REC 195.7 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 08:17 PM1000 mg/L 10008220 300

Sulfate 10/26/17 02:49 AM300 mg/L 1001890 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 06:52 PM20.0 mg/L @ pH 4.54 1703 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 06:52 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 06:52 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 06:52 PM20.0 mg/L @ pH 4.54 1703 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116500 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-20

Collection Date: 10/23/17 12:11 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-17

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:19 PM60.0 mg/L 100448 20.0

Dissolved Magnesium 10/26/17 03:19 PM60.0 mg/L 100102 20.0

Dissolved Potassium 10/25/17 05:15 PM0.600 mg/L 136.3 0.200

Dissolved Sodium 10/26/17 03:19 PM60.0 mg/L 1002340 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 04:16 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 04:16 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 04:16 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 04:16 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 04:16 PM72-119 %REC 194.3 0

    Surr: 4-Bromofluorobenzene 10/25/17 04:16 PM76-119 %REC 196.6 0

    Surr: Dibromofluoromethane 10/25/17 04:16 PM85-115 %REC 192.1 0

    Surr: Toluene-d8 10/25/17 04:16 PM81-120 %REC 195.2 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/26/17 03:03 AM100 mg/L 1003860 30.0

Sulfate 10/26/17 03:03 AM300 mg/L 100667 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 07:07 PM20.0 mg/L @ pH 4.54 1516 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 07:07 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 07:07 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 07:07 PM20.0 mg/L @ pH 4.54 1516 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 17880 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-21

Collection Date: 10/23/17 12:25 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-18

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:21 PM60.0 mg/L 1001310 20.0

Dissolved Magnesium 10/26/17 03:21 PM60.0 mg/L 100285 20.0

Dissolved Potassium 10/25/17 05:17 PM0.600 mg/L 134.6 0.200

Dissolved Sodium 10/26/17 03:21 PM60.0 mg/L 1004210 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 05:06 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 05:06 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 05:06 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 05:06 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 05:06 PM72-119 %REC 195.5 0

    Surr: 4-Bromofluorobenzene 10/25/17 05:06 PM76-119 %REC 192.8 0

    Surr: Dibromofluoromethane 10/25/17 05:06 PM85-115 %REC 195.3 0

    Surr: Toluene-d8 10/25/17 05:06 PM81-120 %REC 194.4 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 08:45 PM1000 mg/L 10007950 300

Sulfate 10/26/17 03:17 AM300 mg/L 1001250 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 07:29 PM20.0 mg/L @ pH 4.55 1744 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 07:29 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 07:29 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 07:29 PM20.0 mg/L @ pH 4.55 1744 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 116700 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: SB-22

Collection Date: 10/23/17 12:32 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-19

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:23 PM60.0 mg/L 100869 20.0

Dissolved Magnesium 10/26/17 03:23 PM60.0 mg/L 100274 20.0

Dissolved Potassium 10/26/17 03:23 PM60.0 mg/L 10070.9 20.0

Dissolved Sodium 10/26/17 03:23 PM60.0 mg/L 1004010 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 05:30 PM0.00100 mg/L 1<0.000300 0.000300

Ethylbenzene 10/25/17 05:30 PM0.00100 mg/L 1<0.000300 0.000300

Toluene 10/25/17 05:30 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 05:30 PM0.00100 mg/L 1<0.000300 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 05:30 PM72-119 %REC 194.7 0

    Surr: 4-Bromofluorobenzene 10/25/17 05:30 PM76-119 %REC 195.3 0

    Surr: Dibromofluoromethane 10/25/17 05:30 PM85-115 %REC 194.8 0

    Surr: Toluene-d8 10/25/17 05:30 PM81-120 %REC 195.3 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/26/17 03:31 AM100 mg/L 1004680 30.0

Sulfate 10/26/17 03:31 AM300 mg/L 1004070 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 07:48 PM20.0 mg/L @ pH 4.54 1337 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 07:48 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 07:48 PM20.0 mg/L @ pH 4.54 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 07:48 PM20.0 mg/L @ pH 4.54 1337 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 115500 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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Project: XTO EMSU B

Client Sample ID: MW-3

Collection Date: 10/23/17 12:06 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: Larson & Associates

Lab Order: 1710209

DF

Lab ID: 1710209-20

DHL Analytical, Inc. Date: 27-Oct-17

RL

Project No: 17-0176-01

MDL

DISSOLVED METALS-ICPMS (0.45µ) SW6020A Analyst: SP
Dissolved Calcium 10/26/17 03:25 PM60.0 mg/L 100713 20.0

Dissolved Magnesium 10/26/17 03:25 PM60.0 mg/L 100320 20.0

Dissolved Potassium 10/26/17 03:25 PM60.0 mg/L 10091.3 20.0

Dissolved Sodium 10/26/17 03:25 PM60.0 mg/L 1004580 20.0

8260 WATER VOLATILES BY GC/MS SW8260C Analyst: DEW
Benzene 10/25/17 08:09 PM0.00100 mg/L 10.0470 0.000300

Ethylbenzene 10/25/17 08:09 PM0.00100 mg/L 10.0361 0.000300

Toluene 10/25/17 08:09 PM0.00200 mg/L 1<0.000600 0.000600

Total Xylenes 10/25/17 08:09 PM0.00100 mg/L 10.0675 0.000300

    Surr: 1,2-Dichloroethane-d4 10/25/17 08:09 PM72-119 %REC 1114 0

    Surr: 4-Bromofluorobenzene 10/25/17 08:09 PM76-119 %REC 1100 0

    Surr: Dibromofluoromethane 10/25/17 08:09 PM85-115 %REC 1109 0

    Surr: Toluene-d8 10/25/17 08:09 PM81-120 %REC 196.2 0

ANIONS BY IC METHOD - WATER E300 Analyst: JL
Chloride 10/25/17 09:13 PM1000 mg/L 10007180 300

Sulfate 10/26/17 03:45 AM300 mg/L 1001760 100

ALKA LINITY M2320 B Analyst: BTJ
Alkalinity, Bicarbonate (As CaCO3) 10/25/17 08:08 PM20.0 mg/L @ pH 4.55 1722 10.0

Alkalinity, Carbonate (As CaCO3) 10/25/17 08:08 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Hydroxide (As CaCO3) 10/25/17 08:08 PM20.0 mg/L @ pH 4.55 1<10.0 10.0

Alkalinity, Total (As CaCO3) 10/25/17 08:08 PM20.0 mg/L @ pH 4.55 1722 20.0

TOTAL DISSOLVED SOLIDS M2540C Analyst: JW
Total Dissolved Solids (Residue, 
Filterable)

10/26/17 09:00 AM200 mg/L 115900 200

Qualifiers:   
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* Value exceeds TCLP Maximum Concentration Level B Analyte detected in the associated Method Blank

C Sample Result or QC discussed in the Case Narrative DF Dilution Factor

E TPH pattern not Gas or Diesel Range Pattern J Analyte detected between MDL and RL

MDL Method Detection Limit ND Not Detected at the Method Detection Limit

RL Reporting Limit S Spike Recovery outside control limits

N Parameter not NELAC certified
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27-Oct-17Date:DHL Analytical, Inc.

Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171025B
The QC data in batch 82943 applies to the following samples: 1710209-01C, 1710209-02C, 1710209-03C, 1710209-04C, 1710209-05C, 1710209-
06C, 1710209-07C, 1710209-08C, 1710209-09C, 1710209-10C, 1710209-11C, 1710209-12C, 1710209-13C, 1710209-14C, 1710209-15C, 1710209-
16C, 1710209-17C, 1710209-18C, 1710209-19C, 1710209-20C

Sample ID MB-82941-FILTER Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/25/2017 4:20:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Sample ID MB-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/25/2017 4:22:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 0.300<0.100

Dissolved Magnesium 0.300<0.100

Dissolved Potassium 0.300<0.100

Sample ID LCS-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/25/2017 4:24:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 5.00 107 80 1200.300 05.34

Dissolved Magnesium 5.00 105 80 1200.300 05.23

Dissolved Potassium 5.00 103 80 1200.300 05.15

Sample ID LCSD-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/25/2017 4:26:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171025B Prep Date: 10/25/2017

Dissolved Calcium 5.00 106 80 120 150.300 0 1.015.29

Dissolved Magnesium 5.00 103 80 120 150.300 0 1.485.16

Dissolved Potassium 5.00 102 80 120 150.300 0 0.8245.11

Qualifiers:   

Page 1 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171026C
The QC data in batch 82943 applies to the following samples: 1710209-01C, 1710209-02C, 1710209-03C, 1710209-04C, 1710209-05C, 1710209-
06C, 1710209-07C, 1710209-08C, 1710209-09C, 1710209-10C, 1710209-11C, 1710209-12C, 1710209-13C, 1710209-14C, 1710209-15C, 1710209-
16C, 1710209-17C, 1710209-18C, 1710209-19C, 1710209-20C

Sample ID MB-82941-FILTER Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:13:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 0.300<0.100

Sample ID MB-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:15:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 0.300<0.100

Sample ID LCS-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:17:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 5.00 105 80 1200.300 05.23

Sample ID LCSD-82943 Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:19:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Sodium 5.00 104 80 120 150.300 0 1.125.18

Sample ID 1710209-05C SD Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:25:00 PM

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

Units: mg/L

RL

SDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Calcium 0 10300 936 6.36998

Magnesium 0 10300 243 6.96260

Potassium 0 10300 71.4 0<100

Sodium 0 10300 3670 5.873890

Sample ID 1710209-05C PDS Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:49:00 PM

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

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Calcium 1000 101 80 12060.0 9371950

Magnesium 1000 101 80 12060.0 2431260

Potassium 1000 98.3 80 12060.0 71.41050

Sodium 1000 117 80 12060.0 36704840

Qualifiers:   

Page 2 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS4_171026C

Sample ID 1710209-05C MS Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:51:00 PM

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

Units: mg/L

RL

MSSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Calcium 10.0 -455 80 120 S60.0 937891

Dissolved Magnesium 10.0 -26.3 80 120 S60.0 243240

Dissolved Potassium 10.0 59.9 80 120 S60.0 71.477.4

Dissolved Sodium 10.0 -2060 80 120 S60.0 36703460

Sample ID 1710209-05C MSD Batch ID: 82943 TestNo: SW6020A

Analysis Date: 10/26/2017 2:53:00 PM

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

Units: mg/L

RL

MSDSampType: Run ID: ICP-MS4_171026C Prep Date: 10/25/2017

Dissolved Calcium 10.0 -367 80 120 15 S60.0 937 0.986900

Dissolved Magnesium 10.0 -11.0 80 120 15 S60.0 243 0.634242

Dissolved Potassium 10.0 70.1 80 120 15 S60.0 71.4 1.3178.4

Dissolved Sodium 10.0 -1560 80 120 15 S60.0 3670 1.423510

Qualifiers:   

Page 3 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS5_171025A
The QC data in batch 82945 applies to the following samples: 1710209-01A, 1710209-02A, 1710209-03A, 1710209-08A, 1710209-09A, 1710209-
10A, 1710209-11A, 1710209-13A, 1710209-14A, 1710209-20A

Sample ID LCS-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 3:11:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.0232 104 81 1220.00100 00.0241

Ethylbenzene 0.0232 94.5 80 1200.00100 00.0219

Toluene 0.0232 105 80 1200.00200 00.0244

Total Xylenes 0.0696 94.8 80 1200.00100 00.0660

    Surr: 1,2-Dichloroethane-d4 200.0 123 72 119 S247

    Surr: 4-Bromofluorobenzene 200.0 105 76 119210

    Surr: Dibromofluoromethane 200.0 110 85 115219

    Surr: Toluene-d8 200.0 94.9 81 120190

Sample ID MB-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 3:35:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.00100<0.000300

Ethylbenzene 0.00100<0.000300

Toluene 0.00200<0.000600

Total Xylenes 0.00100<0.000300

    Surr: 1,2-Dichloroethane-d4 200.0 115 72 119230

    Surr: 4-Bromofluorobenzene 200.0 102 76 119204

    Surr: Dibromofluoromethane 200.0 108 85 115216

    Surr: Toluene-d8 200.0 96.1 81 120192

Sample ID LCSD-82945 Batch ID: 82945 TestNo: SW8260C

Analysis Date: 10/25/2017 4:24:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: GCMS5_171025A Prep Date: 10/25/2017

Benzene 0.0232 104 81 120 200.00100 0 0.0330.0241

Ethylbenzene 0.0232 99.4 80 120 200.00100 0 5.120.0231

Toluene 0.0232 104 80 120 200.00200 0 0.9610.0241

Total Xylenes 0.0696 100 80 120 200.00100 0 5.440.0697

    Surr: 1,2-Dichloroethane-d4 200.0 120 72 119 0 S0241

    Surr: 4-Bromofluorobenzene 200.0 102 76 119 00204

    Surr: Dibromofluoromethane 200.0 111 85 115 00221

    Surr: Toluene-d8 200.0 97.5 81 120 00195

Qualifiers:   

Page 4 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: GCMS7_171025A
The QC data in batch 82946 applies to the following samples: 1710209-04A, 1710209-05A, 1710209-06A, 1710209-07A, 1710209-12A, 1710209-
15A, 1710209-16A, 1710209-17A, 1710209-18A, 1710209-19A

Sample ID LCS-82946 Batch ID: 82946 TestNo: SW8260C

Analysis Date: 10/25/2017 3:27:00 PM

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

Units: mg/L

RL

LCSSampType: Run ID: GCMS7_171025A Prep Date: 10/25/2017

Benzene 0.0232 102 81 1220.00100 00.0236

Ethylbenzene 0.0232 99.4 80 1200.00100 00.0231

Toluene 0.0232 105 80 1200.00200 00.0244

Total Xylenes 0.0696 100 80 1200.00100 00.0697

    Surr: 1,2-Dichloroethane-d4 200.0 96.3 72 119193

    Surr: 4-Bromofluorobenzene 200.0 94.4 76 119189

    Surr: Dibromofluoromethane 200.0 98.4 85 115197

    Surr: Toluene-d8 200.0 93.5 81 120187

Sample ID MB-82946 Batch ID: 82946 TestNo: SW8260C

Analysis Date: 10/25/2017 3:52:00 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: GCMS7_171025A Prep Date: 10/25/2017

Benzene 0.00100<0.000300

Ethylbenzene 0.00100<0.000300

Toluene 0.00200<0.000600

Total Xylenes 0.00100<0.000300

    Surr: 1,2-Dichloroethane-d4 200.0 92.8 72 119186

    Surr: 4-Bromofluorobenzene 200.0 98.3 76 119197

    Surr: Dibromofluoromethane 200.0 92.5 85 115185

    Surr: Toluene-d8 200.0 94.3 81 120189

Sample ID LCSD-82946 Batch ID: 82946 TestNo: SW8260C

Analysis Date: 10/25/2017 4:41:00 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: GCMS7_171025A Prep Date: 10/25/2017

Benzene 0.0232 108 81 120 200.00100 0 5.880.0250

Ethylbenzene 0.0232 104 80 120 200.00100 0 4.570.0242

Toluene 0.0232 112 80 120 200.00200 0 5.730.0259

Total Xylenes 0.0696 106 80 120 200.00100 0 5.650.0737

    Surr: 1,2-Dichloroethane-d4 200.0 97.5 72 119 00195

    Surr: 4-Bromofluorobenzene 200.0 91.6 76 119 00183

    Surr: Dibromofluoromethane 200.0 97.3 85 115 00195

    Surr: Toluene-d8 200.0 92.3 81 120 00185

Qualifiers:   

Page 5 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: IC2_171025A
The QC data in batch 82937 applies to the following samples: 1710209-01D, 1710209-02D, 1710209-03D, 1710209-04D, 1710209-05D, 1710209-
06D, 1710209-07D, 1710209-08D, 1710209-09D, 1710209-10D, 1710209-11D, 1710209-12D, 1710209-13D, 1710209-14D, 1710209-15D, 1710209-
16D, 1710209-17D, 1710209-18D, 1710209-19D, 1710209-20D

Sample ID MB-82937 Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 1:19:42 PM

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

Units: mg/L

RL

MBLKSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 1.00<0.300

Sulfate 3.00<1.00

Sample ID LCS-82937 Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 1:33:42 PM

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

Units: mg/L

RL

LCSSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 10.00 98.7 90 1101.00 09.87

Sulfate 30.00 98.6 90 1103.00 029.6

Sample ID LCSD-82937 Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 1:47:42 PM

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

Units: mg/L

RL

LCSDSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 10.00 99.5 90 110 201.00 0 0.8199.95

Sulfate 30.00 98.8 90 110 203.00 0 0.24129.6

Sample ID 1710209-01DMS Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 3:09:30 PM

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

Units: mg/L

RL

MSSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 20000 108 90 1101000 777329300

Sulfate 20000 105 90 1103000 422825200

Sample ID 1710209-01DMSD Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 3:23:30 PM

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

Units: mg/L

RL

MSDSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 20000 107 90 110 201000 7773 0.60129100

Sulfate 20000 104 90 110 203000 4228 0.56025100

Sample ID 1710209-02DMS Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 3:51:30 PM

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

Units: mg/L

RL

MSSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 20000 106 90 1101000 741928700

Sulfate 20000 103 90 1103000 144021900

Qualifiers:   

Page 6 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: IC2_171025A

Sample ID 1710209-02DMSD Batch ID: 82937 TestNo: E300

Analysis Date: 10/25/2017 4:05:30 PM

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

Units: mg/L

RL

MSDSampType: Run ID: IC2_171025A Prep Date: 10/25/2017

Chloride 20000 107 90 110 201000 7419 0.50028800

Sulfate 20000 104 90 110 203000 1440 1.3722200

Qualifiers:   

Page 7 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: IC2_171026A
The QC data in batch 82959 applies to the following samples: 1710209-11D

Sample ID MB-82959 Batch ID: 82959 TestNo: E300

Analysis Date: 10/26/2017 11:08:55 A

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

Units: mg/L

RL

MBLKSampType: Run ID: IC2_171026A Prep Date: 10/26/2017

Chloride 1.00<0.300

Sample ID LCS-82959 Batch ID: 82959 TestNo: E300

Analysis Date: 10/26/2017 11:22:55 A

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

Units: mg/L

RL

LCSSampType: Run ID: IC2_171026A Prep Date: 10/26/2017

Chloride 10.00 100 90 1101.00 010.0

Sample ID LCSD-82959 Batch ID: 82959 TestNo: E300

Analysis Date: 10/26/2017 11:36:55 A

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

Units: mg/L

RL

LCSDSampType: Run ID: IC2_171026A Prep Date: 10/26/2017

Chloride 10.00 98.7 90 110 201.00 0 1.379.87

Sample ID 1710209-11DMS Batch ID: 82959 TestNo: E300

Analysis Date: 10/26/2017 1:53:48 PM

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

Units: mg/L

RL

MSSampType: Run ID: IC2_171026A Prep Date: 10/26/2017

Chloride 20000 104 90 1101000 768028400

Sample ID 1710209-11DMSD Batch ID: 82959 TestNo: E300

Analysis Date: 10/26/2017 2:07:48 PM

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

Units: mg/L

RL

MSDSampType: Run ID: IC2_171026A Prep Date: 10/26/2017

Chloride 20000 105 90 110 201000 7680 0.79828600

Qualifiers:   

Page 8 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: TITRATOR_171025A
The QC data in batch 82938 applies to the following samples: 1710209-01D, 1710209-02D, 1710209-03D, 1710209-04D, 1710209-05D, 1710209-
06D, 1710209-07D, 1710209-08D, 1710209-09D, 1710209-10D, 1710209-11D, 1710209-12D, 1710209-13D, 1710209-14D, 1710209-15D, 1710209-
16D, 1710209-17D, 1710209-18D, 1710209-19D, 1710209-20D

Sample ID MB-82938 Batch ID: 82938 TestNo: M2320 B

Analysis Date: 10/25/2017 12:01:00 P

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

Units: mg/L @ pH 4.51

RL

MBLKSampType: Run ID: TITRATOR_171025A Prep Date: 10/25/2017

Alkalinity, Bicarbonate (As CaCO3) 20.0<10.0

Alkalinity, Carbonate (As CaCO3) 20.0<10.0

Alkalinity, Hydroxide (As CaCO3) 20.0<10.0

Alkalinity, Total (As CaCO3) 20.0<20.0

Sample ID LCS-82938 Batch ID: 82938 TestNo: M2320 B

Analysis Date: 10/25/2017 12:07:00 P

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

Units: mg/L @ pH 4.52

RL

LCSSampType: Run ID: TITRATOR_171025A Prep Date: 10/25/2017

Alkalinity, Total (As CaCO3) 50.00 95.8 74 12920.0 047.9

Sample ID 1710209-01D-DUP Batch ID: 82938 TestNo: M2320 B

Analysis Date: 10/25/2017 1:16:00 PM

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

Units: mg/L @ pH 4.54

RL

DUPSampType: Run ID: TITRATOR_171025A Prep Date: 10/25/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 391.9 1.14396

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 391.9 1.14396

Sample ID 1710209-02D-DUP Batch ID: 82938 TestNo: M2320 B

Analysis Date: 10/25/2017 2:13:00 PM

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

Units: mg/L @ pH 4.54

RL

DUPSampType: Run ID: TITRATOR_171025A Prep Date: 10/25/2017

Alkalinity, Bicarbonate (As CaCO3) 0 2020.0 687.2 0.862681

Alkalinity, Carbonate (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Hydroxide (As CaCO3) 0 2020.0 0 0<10.0

Alkalinity, Total (As CaCO3) 0 2020.0 687.2 0.862681

Qualifiers:   

Page 9 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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Project: XTO EMSU B

CLIENT: Larson & Associates

Work Order: 1710209
ANALYTICAL QC SUMMARY REPORT

RunID: WC_171025B
The QC data in batch 82944 applies to the following samples: 1710209-01D, 1710209-02D, 1710209-03D, 1710209-04D, 1710209-05D, 1710209-
06D, 1710209-07D, 1710209-08D, 1710209-09D, 1710209-10D, 1710209-11D, 1710209-12D, 1710209-13D, 1710209-14D, 1710209-15D, 1710209-
16D, 1710209-17D, 1710209-18D, 1710209-19D, 1710209-20D

Sample ID MB-82944 Batch ID: 82944 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

MBLKSampType: Run ID: WC_171025B Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 10.0<10.0

Sample ID LCS-82944 Batch ID: 82944 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

LCSSampType: Run ID: WC_171025B Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 745.6 101 90 11310.0 0750

Sample ID 1710209-10D-DUP Batch ID: 82944 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

DUPSampType: Run ID: WC_171025B Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 0 5200 16420 0.84916600

Sample ID 1710209-20D-DUP Batch ID: 82944 TestNo: M2540C

Analysis Date: 10/26/2017 9:00:00 AM

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

Units: mg/L

RL

DUPSampType: Run ID: WC_171025B Prep Date: 10/25/2017

Total Dissolved Solids (Residue, Filtera 0 5200 15900 0.62716000

Qualifiers:   

Page 10 of 10
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAC certified
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PERMIAN BASIN 

ENVIRONMENTAL LAB, LP

1400 Rankin Hwy

Midland, TX 79701

Report Date: 12/13/17 

Project Number: 17-0176-01

Lab Order Number: 7L11001

Prepared for:

Analytical Report

Mark Larson

P.O. Box 50685

Midland, TX 79710

Project: EMSU B PW Leak

Larson & Associates, Inc.

Location:  

NELAP/TCEQ # T104704516-16-7



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MW-6 7L11001-01 Water 12/07/17 09:20 12-11-2017 08:53

MW-6 7L11001-02 Water 12/07/17 09:20 12-11-2017 08:53

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW-6

7L11001-01 (Water)

Permian Basin Environmental Lab, L.P.

General Chemistry Parameters by EPA / Standard Methods

160 12/12/17 12/12/17 Total Alkalinity 10.0 mg/L 1 P7L1205 EPA 310.1M

ND 12/12/17 12/12/17 Carbonate Alkalinity 10.0 mg/L 1 P7L1205 EPA 310.1M

160 12/12/17 12/12/17 Bicarbonate Alkalinity 10.0 mg/L 1 P7L1205 EPA 310.1M

ND 12/12/17 12/12/17 Hydroxide Alkalinity 10.0 mg/L 1 P7L1205 EPA 310.1M

3400 12/12/17 12/12/17 Chloride 50.0 mg/L 100 P7L1204 EPA 300.0

10600 12/12/17 12/12/17 Total Dissolved Solids 20.0 mg/L 1 P7L1216 EPA 160.1

3610 12/12/17 12/12/17 Sulfate 100 mg/L 100 P7L1204 EPA 300.0

Total Metals by EPA / Standard Methods

577 12/12/17 12/12/17 Calcium 0.0810 QAL2mg/L 1 P7L1201 EPA 6010B

447 12/12/17 12/12/17 Magnesium 0.0360 QAL2mg/L 1 P7L1201 EPA 6010B

77.7 12/12/17 12/12/17 Potassium 0.0600 QAL2mg/L 1 P7L1201 EPA 6010B

2330 12/12/17 12/12/17 Sodium 0.0430 QAL2mg/L 1 P7L1201 EPA 6010B

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits

MW-6

7L11001-02 (Water)

Permian Basin Environmental Lab, L.P.

Organics by GC

ND 12/11/17 12/11/17 Benzene 0.00100 mg/L 1 P7L1207 EPA 8021B

ND 12/11/17 12/11/17 Toluene 0.00100 mg/L 1 P7L1207 EPA 8021B

ND 12/11/17 12/11/17 Ethylbenzene 0.00100 mg/L 1 P7L1207 EPA 8021B

ND 12/11/17 12/11/17 Xylene (p/m) 0.00200 mg/L 1 P7L1207 EPA 8021B

ND 12/11/17 12/11/17 Xylene (o) 0.00100 mg/L 1 P7L1207 EPA 8021B

12/11/17 12/11/17 80-120101 %Surrogate: 4-Bromofluorobenzene P7L1207 EPA 8021B

12/11/17 12/11/17 S-GC80-12076.0 %Surrogate: 1,4-Difluorobenzene P7L1207 EPA 8021B

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7L1207 - General Preparation (GC)

Blank (P7L1207-BLK1) Prepared & Analyzed: 12/11/17 

Benzene mg/LND 0.00100

Toluene "ND 0.00100

Ethylbenzene "ND 0.00100

Xylene (p/m) "ND 0.00200

Xylene (o) "ND 0.00100

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 1040.0626

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 88.50.0531

LCS (P7L1207-BS1) Prepared & Analyzed: 12/11/17 

Benzene mg/L0.0988 0.00100 0.100 80-12098.8

Toluene "0.107 0.00100 0.100 80-120107

Ethylbenzene "0.105 0.00100 0.100 80-120105

Xylene (p/m) "0.205 0.00200 80-120

Xylene (o) "0.118 0.00100 80-120

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 1060.0638

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 95.20.0572

LCS Dup (P7L1207-BSD1) Prepared & Analyzed: 12/11/17 

Benzene mg/L0.103 0.00100 0.100 2080-120103 3.76

Toluene "0.110 0.00100 0.100 2080-120110 2.91

Ethylbenzene "0.119 0.00100 0.100 2080-120119 12.6

Xylene (p/m) "0.213 0.00200 2080-120

Xylene (o) "0.118 0.00100 2080-120

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 98.60.0592

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 1000.0601

Calibration Blank (P7L1207-CCB1) Prepared & Analyzed: 12/11/17 

Benzene mg/L0.00

Toluene "0.00

Ethylbenzene "0.00

Xylene (p/m) "0.00

Xylene (o) "0.00

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 97.60.0585

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 84.50.0507

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organics by GC - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7L1207 - General Preparation (GC)

Calibration Check (P7L1207-CCV1) Prepared & Analyzed: 12/11/17 

Benzene mg/L0.108 0.00100 0.100 80-120108

Toluene "0.117 0.00100 0.100 80-120117

Ethylbenzene "0.120 0.00100 0.100 80-120120

Xylene (p/m) "0.220 0.00200 0.200 80-120110

Xylene (o) "0.120 0.00100 0.100 80-120120

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 1040.0623

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 87.40.0524

Calibration Check (P7L1207-CCV2) Prepared & Analyzed: 12/11/17 

Benzene mg/L0.110 0.00100 0.100 80-120110

Toluene "0.117 0.00100 0.100 80-120117

Ethylbenzene "0.109 0.00100 0.100 80-120109

Xylene (p/m) "0.218 0.00200 0.200 80-120109

Xylene (o) "0.119 0.00100 0.100 80-120119

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 1090.0656

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 1000.0602

Matrix Spike (P7L1207-MS1) Prepared & Analyzed: 12/11/17 Source: 7L11006-02

Benzene mg/L0.110 0.00100 0.100 ND 80-120110

Toluene "0.117 0.00100 0.100 ND 80-120117

Ethylbenzene "0.113 0.00100 0.100 ND 80-120113

Xylene (p/m) "0.218 0.00200 ND 80-120

Xylene (o) "0.117 0.00100 ND 80-120

" 0.0600 80-120Surrogate: 4-Bromofluorobenzene 1170.0705

" 0.0600 80-120Surrogate: 1,4-Difluorobenzene 1000.0602

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7L1204 - *** DEFAULT PREP ***

Blank (P7L1204-BLK1) Prepared & Analyzed: 12/12/17 

Sulfate mg/LND 1.00

Chloride "ND 0.500

LCS (P7L1204-BS1) Prepared & Analyzed: 12/12/17 

Sulfate mg/L40.4 1.00 40.0 85-115101

Chloride "40.5 0.500 40.0 85-115101

LCS Dup (P7L1204-BSD1) Prepared & Analyzed: 12/12/17 

Sulfate mg/L40.8 1.00 40.0 2085-115102 0.913

Chloride "40.9 0.500 40.0 2085-115102 0.895

Duplicate (P7L1204-DUP1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Chloride mg/L3420 50.0 3400 200.367

Sulfate "3620 100 3610 200.249

Matrix Spike (P7L1204-MS1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Sulfate mg/L4560 100 1000 3610 80-12094.4

Chloride "4350 50.0 1000 3400 80-12094.5

Batch P7L1205 - *** DEFAULT PREP ***

Blank (P7L1205-BLK1) Prepared & Analyzed: 12/12/17 

Total Alkalinity mg/LND 10.0

Carbonate Alkalinity "ND 10.0

Bicarbonate Alkalinity "ND 10.0

Hydroxide Alkalinity "ND 10.0

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7L1205 - *** DEFAULT PREP ***

Duplicate (P7L1205-DUP1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Total Alkalinity mg/L160 10.0 160 200.00

Carbonate Alkalinity "ND 10.0 ND 20

Bicarbonate Alkalinity "160 10.0 160 200.00

Hydroxide Alkalinity "ND 10.0 ND 20

Batch P7L1216 - *** DEFAULT PREP ***

Blank (P7L1216-BLK1) Prepared & Analyzed: 12/12/17 

Total Dissolved Solids mg/LND 20.0

Duplicate (P7L1216-DUP1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Total Dissolved Solids mg/L10700 20.0 10600 200.788

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA / Standard Methods - Quality Control

Permian Basin Environmental Lab, L.P.

Batch P7L1201 - *** DEFAULT PREP ***

Blank (P7L1201-BLK1) Prepared & Analyzed: 12/12/17 

Calcium mg/LND 0.0810 QAL2

Magnesium "0.0766 0.0360 QAL2

Potassium "ND 0.0600 QAL2

Sodium "ND 0.0430 QAL2

LCS (P7L1201-BS1) Prepared & Analyzed: 12/12/17 

Calcium mg/L101 0.0810 100 QAL280-120101

Magnesium "98.9 0.0360 100 QAL280-12098.9

Potassium "99.5 0.0600 100 QAL280-12099.5

Sodium "111 0.0430 100 QAL280-120111

LCS Dup (P7L1201-BSD1) Prepared & Analyzed: 12/12/17 

Calcium mg/L103 0.0810 100 20 QAL280-120103 2.62

Magnesium "101 0.0360 100 20 QAL280-120101 2.52

Potassium "102 0.0600 100 20 QAL280-120102 2.83

Sodium "111 0.0430 100 20 QAL280-120111 0.239

Duplicate (P7L1201-DUP1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Calcium mg/L580 0.0810 577 20 QAL20.519

Magnesium "447 0.0360 447 20 QAL20.00

Potassium "77.4 0.0600 77.7 20 QAL20.313

Sodium "2290 0.0430 2330 20 QAL21.55

Matrix Spike (P7L1201-MS1) Prepared & Analyzed: 12/12/17 Source: 7L11001-01

Calcium mg/L211 0.0202 100 577 QAL2, 

QM-07

75-125NR

Magnesium "172 0.00900 100 447 QAL2, 

QM-07

75-125NR

Potassium "166 0.0300 100 77.7 QAL275-12587.9

Sodium "2430 0.0430 100 2330 QAL275-125103

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235



Project:

Project Number:

Project Manager:

Larson & Associates, Inc.

P.O. Box 50685

EMSU B PW Leak

17-0176-01

Mark LarsonMidland TX, 79710

Fax: (432) 687-0456

Notes and Definitions 

S-GC Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the remaining surrogate.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

QAL2 Certification in process for this analyte.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Laboratory Control Spike

Matrix SpikeMS

LCS

DuplicateDup

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain 

information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-686-7235.

Report Approved By: Date: 12/13/2017

Brent Barron, Laboratory Director/Technical Director

Permian Basin Environmental Lab, L.P.
The results in this report apply to the samples analyzed in accordance with the samples 

received in the laboratory. This analytical report must be reproduced in its entirety, 

with written approval of Permian Basin Environmental Lab.

1400 Rankin HWY Midland, TX 79701  432-686-7235
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Boring Logs and Well Diagrams 
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/6, Light Brown,

Very Fine Grain Quartz Sand,

Well Graded, Sub-Round, Loose

XTO EMSU B / 17-0176-01

5"

Lea County, NM

M.J.L

Scarbrough Drilling

Air Rotary
MW-110-16-17

Start:

Finish:

11:30

12:15

SW

5

10

15

20

25

30

35

40

0

TD: 35'

Sandy Clay,

7.5YR 7/1, Light Gray to

7.5YR 5/8, Strong Brown,

Very Fine Grain Quartz Sand,

Mottled, Moist, Medium Stiff to Soft

SC

CL

1

5

2

10

3

7

5YR 6/6, Reddish Yellow,

Below 3'

15

20

25

30

35

6

11

16

21

26

31

36

4

5

6

7

8

11:39

11:40

11:45

11:50

11:55

12:00

12:07

12:15

12

Caliche,

7.5YR 8/3, Pink,

Very Fine Grain Quartz Sand,

Medium Soft to Medium Hard,

Moist to Wet at Lower Contact,

Some Quartzite

Caliche

Sand,

7.5YR 6/8, Reddish Yellow,

Very Fine Grain Quartz Sand,

Poorly Graded, Round,

Loosely Cemented, Friable,

Wet at 29'

33

Shale (Claystone),

2.5YR 4/6, Red,

Very Fine Grain Quartz Sand,

Silty, Blocky, Slickenside

Shale

Surface Elevation: 3,564.2'

TOC Elecation: 3,566.79'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

35.00

Bentonite

12.00

14.00

34.24
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 4/4, Brown,

Very Fine Grain Quartz Sand,

Well Graded, Sub-Round

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B

Scarbrough Drilling

Air Rotary
MW-210-17-17

Start:

Finish:

13:36

14:21

SW

5

10

15

20

25

30

35

40

0

TD: 38.75''

Clayey Sand,

7.5YR 6/6, Reddish Yellow,

Very Fine Grain Quartz Sand,

Sub Rounded, Well Graded

SC

1

52

103

4

15

20

25

30

35

4

5

6

7

13:37

13:42

13:46

13:51

14:01

14:09

14:15

12

Caliche,

7.5YR 6/4, Light Brown,

Very Fine Grain Quartz Sand,

Sub-Rounded

Caliche

Sand,

7.5YR 6/6, Reddish Yellow,

Very Fine Grain Quartz Sand,

Sub-Rounded, Well Graded

34

Sandstone,

2.5YR 5/6,

Very Fine Grain Quartz Sand,

Friable, Sub-Rounded, Well Graded

Shale

Sandy Clay,

10YR 7/4, Very Pale Brown,

Very Fine Grain Quartz Sand

18

SW

29

SW

Shale (Claystone),

2.5YR 4/6,

Silty, Blocky

38.75

Surface Elevation: 3,559.9'

TOC Elecation: 3,562.54'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

35.75

Bentonite

14.00

15.59

35.24

38.75
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Very Fine Grain Quartz Sand,

Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B

Scarbrough Drilling

Air Rotary
MW-310-20-17

Start:

Finish:

10:17

10:35

SW

5

10

15

20

25

30

35

40

0

TD: 9.5'

Clayey Sand,

7.5YR 6/4, Light Brown,

Very Fine Grain Quartz Sand,

Sub Rounded

SC

1

32

53

74

10:18

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain Quartz Sand,

Mottled

7

Surface Elevation: 3,559.5'

TOC Elecation: 3,562.15'

9.58

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

6.59

5.03

Depth of

Water

5.03

Depth of

Water

1.55

6.39

9.5
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/4, Brown,

Medium Grain Quartz Dominant,

Well Graded, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J

Scarbrough Drilling

Air Rotary
MW-410-18-17

Start:

Finish:

11:35

12:10

SW

10

20

30

40

50

60

70

80

0

7.5YR 6/4, Light Brown,

Loose Sand, Quartz Dominant

SC

CL

1

52

103

15

20

25

30

35

6

11

16

21

26

31

36

4

5

6

7

8

11:36

11:39

11:41

11:48

11:52

11:58

12:00

12:01

11

Sandy Clay,

2.5YR 8/4, Pale Yellow,

Fine Grain, Stiff

Sand,

7.5YR 6/4, Light Brown,

Loose, Sub-Angular to Rounded,

Quartz Dominated, Well Graded

5YR 6/4, Light Reddish Brown

SW

Sandy Clay,

7.5YR 6/6, Reddish Yellow,

5YR 5/4, Reddish Brown,

Rounded, Quartz Rich

2.5YR 4/8, Red,

Very Fine Grain

2.5YR 4/8, Red,

Very Fine, Loose Sand

40

41

12:03

25

Sandy Clay,

2.5YR 3/6, Dark Red,

Very Fine Grain, Quartz Rich

SC

Clay Stone

2.5YR 3/6, Dark Red,

Very Fine Grain

CL

Shale

TD: 51'

45

46

12:06

50

51

12:08

Surface Elevation: 3,561.9'

TOC Elecation: 3,564.74'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

47.25

51.0

46.74

25.09

27.09

Bentonite
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B

Scarbrough Drilling

Air Rotary
MW-510-17-17

Start:

Finish:

9:40

12:00

10

20

30

40

50

60

70

80

0

SC

101

15

20

25

30

35

2

3

4

5

9:54

10:00

10:15

10:22

10:30

Caliche,

2.5Y 8/3, Pale Yellow,

Very Fine Grain

Caliche

Clayey Caliche,

7.5YR 6/4, Light Brown

Sandy Clay,

10YR 7/1,

Very Fine Grain Quartz Sand

SW

6

407
10:41

10:06

8

11

Sandy Clay,

7.5YR 6/4, Light Brown,

Sub Rounded, Well Graded, Quartz,

Moderately Stiff

Clayey Caliche,

7.5YR 7/2, Pinkish Gray,

Clay Nodules, Very Fine Grain

Sand,

7.5YR 6/6, Reddish Yellow,

Very Fine Grain Quartz Sand,

Sub-Rounded, Well Graded

22

Sand with Caliche Nodules,

7.5YR 6/6, Reddish Yellow

Sand,

2.5YR 5/6, Red,

Very Fine Grain Quartz Sand,

Sub-Rounded

Sand,

2.5YR 4/6, Red,

Very Fine Grain Quartz Sand,

Sub-Rounded, Silty

SW

52

57

Sand, 2.5YR 5/6, Red,

Very Fine Grain Quartz Sand,

Sub-Rounded

Claystone,

2.5YR 4/6,

Very Fine Grain Quartz Sand,

Blocky, Silty

Shale

TD: 57'

Surface Elevation: 3,560.3'

TOC Elecation: 3,563.02'

Page 1 of 2

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

57.0

40.72

Depth of

Water

40.72

Depth of

Water

55.27

54.76

35.11

Bentonite

32.00
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J

Scarbrough Drilling

Air Rotary
MW-612-04-17

Start:

Finish:

11:35

12:05

10

20

30

40

50

60

70

80

0

SW

105

15

20

25

30

35

6

7

8

9

11:43

11:46

11:50

11:52

11:55

Clayey Sand,

7.5YR 7/2, Pinkish Gray

CL - SW

Sandy Clay,

7.5YR 6/6, Reddish Yellow,

Fine Grain Sand with Clay Nodules,

Lithic Fragments

Sand,

7.5YR 5/4, Brown,

Med Grain Quartz Dominant,

Sub-Round, Poorly Graded

Caliche

10

4011
11:57

11:47

Sand,

7.5YR 6/3, Light Brown,

Quartz Dominant

Caliche,

7.5YR 8/2, Pinkish White,

Fine Grain, Quartz Dominant

23

Sand,

2.5YR 6/4, Light Reddish Brown,

Larger Clay Nodules, Fine Grain

Sandy Clay,

2.5YR 5/6, Red

Sandy Clay,

2.5YR 4/6, Red

11

11:36

32

53

74

11:37

11:38

11:40

11

SC

CL

SC

CL

48

55

Sandy Clay,

2.5YR 4/6, Red,

Fine Grain, Quartz Dominant

12:03

55

12:05

50

Shale,

2.5YR 3/6, Dark Red,

Stiff, Fine-Very Fine Grain

TD: 55'

Shale

Page 1 of 2

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

55.0

46.53

Depth of

Water

46.53

Depth of

Water

50.33

50.12

30.37

Bentonite

27.37
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/6, Light Brown,

Very Fine Grain Quartz Sand,

Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-110-17-17

Start:

Finish:

15:14

15:30

SW

SW

SC

1

15:15

15:16

15:18

15:22

5

10

15

20

25

30

35

40

0

TD: 10.75'

1

Sand,

7.5YR 5/4, Brown,

Very Fine Grain Quartz Sand,

Sub-Rounded, Well Graded

3

Sand,

7.5YR 6/6, Reddish Yellow,

Very Fine Grain Quartz Sand,

Sub-Rounded, Well Graded

Sandy Clay,

7.5YR 7/1, Light Gray to

7.5YR 6/8, Mottled,

Very Fine, Moist

7

SW

CL

2

3

4

5

1'

3'

5'

7'

Surface Elevation: 3,563.55'

TOC Elecation: 3,566.19'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

10.75

8.11

Depth of

Water

8.11

Depth of

Water

7.75

2.24
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

7.5YR 5/4, Brown

Quartz Sand Fine-Medium Grain

Sub-Rounded, Loose

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-210-18-17

Start:

Finish:

9:50

10:02

SW

Sandy

1

9:52

9:53

9:57

10:01

5

10

15

20

25

30

35

40

0

7.5YR 6/4, Yellowish Brown

Quartz Sand Fine-Medium Grain,

Well Graded, Wet

Sandy Clay,

2.5YR 7/4, Pale Yellow,

Iron Oxide Clay,

Fine Grain , Some Quartz,

Sub-Rounded Grain, Stiff

2

3

4

8

3

4

5

6

7

8

7

TD: 10.45'

Clay

Surface Elevation: 3,560.99'

TOC Elecation: 3,563.66'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

10.75

5.52

Depth of

Water

5.52

Depth of

Water

7.45

7.25

2.45

Bentonite
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/6, Brown

Medium Fine Grain Quartz Sand,

Rounded, Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-310-18-17

Start:

Finish:

13:05

13:18

SW

SC

1

13:08

13:09

13:12

13:15

5

10

15

20

25

30

35

40

0

7.5YR 6/4, Light Brown

Sandy Clay,

5YR 6/8, Reddish Yellow

Fine Grain, Slightly Compacted

Quartz, Rich

2

3

4

3

4

5

6

7

8

TD: 14'

1

5

9

10

13:18

5YR 6/2, Pinkish Gray,

Loose Fine Grain

CL

8

14

Surface Elevation: 3,566.22'

TOC Elecation: 3,565.97'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

14.00

6.18

Depth of

Water

6.18

Depth of

Water

11.18

10.99

4.19

Bentonite
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

5YR 5/4, Reddish Brown,

Medium - Fine Grain Quartz Sand,

Loose, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-410-18-17

Start:

Finish:

13:40

13:57

SW

SC

1

13:45

13:46

13:48

13:51

5

10

15

20

25

30

35

40

0

7.5YR 6/6, Reddish Yellow,

Wet

7.5YR 6/1, Grey

Quartz Dominated,

Fine Grain, Wet

2

3

4

3

4

5

6

7

8

TD: 14'

1

5

9

10

13:55

Sandy Clay,

2.5YR 8/4, Pale Yellow,

Fine Grain, Stiff,

Quartz Dominated

CL

11

12

10

11

14

9

Surface Elevation: 3,563.50'

TOC Elecation: 3,566.23'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

14.00

8.47

Depth of

Water

8.47

Depth of

Water

6.14
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Loose, Quartz Dominated,

Medium -Fine, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-510-18-17

Start:

Finish:

14:09

14:20

SW

SC

1

14:10

14:11

14:13

14:16

5

10

15

20

25

30

35

40

0

10YR 6/4, Light Yellowish Brown,

Quartz Dominated, Rounded Grains,

Well, Graded

10YR 6/6, Brownish Yellow, Wet

2

3

4

3

4

5

6

7

8

TD: 14'

1

5

9

10

14:20

Sandy Clay,

10YR 8/4,

Very Fine Grain, Stiff,

Quartz, Rich, Sub-Rounded

CL

9

14

Surface Elevation: 3,563.60'

TOC Elecation: 3,566.36'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

14.00

8.43

Depth of

Water

8.43

Depth of

Water

10.57

10.37
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Loose, Quartz Dominated,

Sub-Angular, Round, Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-610-18-17

Start:

Finish:

14:36

14:50

SW

SC

1

14:40

14:41

14:42

14:48

5

10

15

20

25

30

35

40

0

7.5YR 6/4, Light Brown,

Quartz Dominated,

Sub-Rounded Grains,

Loose Sand/Wet

2

3

4

3

4

5

6

7

8

TD: 11'

1

5

9

10

Sandy Clay,

10YR 7/6, Yellow,

Fine Grain, Stiff

CL

8

11

Surface Elevation: 3,562.01'

TOC Elecation: 3,564.72'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

11.00

6.58

Depth of

Water

6.58

Depth of

Water

8.21

8.01

Sand

1.21

3.21
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Quartz, Sub-Rounded,

Moist

XTO EMSU B / 17-0176-01

5"

Lea County, NM

S.J.

Scarbrough Drilling

Air Rotary
SB-710-18-17

Start:

Finish:

9:20

9:30

SW

SC

1

9:20

9:21

9:23

9:24

5

10

15

20

25

30

35

40

0

7.5YR 6/4, Light Brown,

Quartz, Sub-Rounded, Wet

2

3

4

3

4

5

6

7

8

TD: 11'

1

9

10

Sandy Clay,

10YR 7/6, Yellow,

Fine Grain, Stiff

CL

7

11

9:26

Surface Elevation: 3,563.50'

TOC Elecation: 3,566.22'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

11.00

8.90

Depth of

Water

8.90

Depth of

Water

4.15

6.15
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Quartz, Sub-Rounded,

Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-810-19-17

Start:

Finish:

11:00

11:20

SW

SC

1

11:05

11:10

11:13

11:16

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 6/4, Light Brown,

Quartz, Sub-Rounded, Wet

2

3

3

5

7

TD: 8'

1

10

Sandy Clay,

10YR 7/6, Yellow,

Mottled, Fine Grain Quartz Sand

CL

7

8

Surface Elevation: 3,559.82'

TOC Elecation: 3,562.58'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

8.00

4.95

Depth of

Water

6.30

1.30
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/3, Light Brown,

Quartz, Very Fine Grain,

Sub-Rounded, Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-910-19-17

Start:

Finish:

11:30

11:40

SW

SC

1

11:32

11:34

11:38

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 5/3, Brown,

Fine Grain Quartz Sand,

Sub-Rounded, Wet

2

3

3

5

7

TD: 8'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Mottled

CL

7

8

Surface Elevation: 3,559.52'

TOC Elecation: 3,562.15'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

8.00

4.34

Depth of

Water

4.34

Depth of

Water

0.74

5.53
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Quartz, Sub-Rouned

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1010-19-17

Start:

Finish:

13:30

12:50

SW

1

12:32

12:33

12:37

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 5/2, Brown,

Possible Oil, Fine Quartz,

Sub-Rounded, Wet

2

3

3

5

TD: 7.82'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Mottled, Very Fine Sand,

Sub-Rounded, Stiff

7

Surface Elevation: 3,562.21'

TOC Elecation: 3,563.96'

SC

SL

11
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

7.82

5.95

Depth of

Water

5.95

Depth of

Water

11.00

2.69
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/3, Light Brown,

Very Fine, Quartz,

Sub-Rounded, Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1110-19-17

Start:

Finish:

13:20

13:35

SW

1

13:20

13:23

13:26

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 6/4, Light Brown,

Very Fine, Quartz, Sub-Rounded

2

3

3

5

TD: 10'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Mottled, Very Fine Sand,

Sub-Rounded, Stiff

7

7
13:32

Surface Elevation: 3,562.09'

TOC Elecation: 3,564.39'

SC

CL
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

7.49

6.74

Depth of

Water

6.74

Depth of

Water

10.14

2.39

0.39
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Very Fine, Quartz,

Sub-Rounded, Well Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1210-19-17

Start:

Finish:

10:10

10:25

SW

SC

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 5/4, Brown,

Very Fine, Quartz, Sub-Rounded, Wet

TD: 12.5'

Sandy Clay,

7.5YR 6/8, Yellow Red to

7.5YR 7/1, Light Gray,

Mottled, Very Fine Sand,

Quartz, Sub-Rounded

CL

7

Surface Elevation: 3,561.84'

TOC Elecation: 3,564.66'

12.5
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

9.5

7.09

Depth of

Water

7.09

Depth of

Water

12.5

4.0

2.0
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Very Fine, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1310-19-17

Start:

Finish:

13:52

14:05

SW

SC

1

13:52

13:53

13:55

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 6/6, Reddish Yellow,

Very Fine, Quartz, Sub-Rounded, Wet

2

3

3

5

TD: 13'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Fine Grain Quartz Sand,

Sub-Rounded, Stiff

7

7
13:57

4

Surface Elevation: 3,562.78'

TOC Elecation: 3,565.63'

Page 1 of 1

 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

9.9

8.70

Depth of

Water

8.70

Depth of

Water

2.9

4.9

12.9
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Very Fine, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1410-19-17

Start:

Finish:

14:15

14:22

SW

SC

1

14:16

14:18

14:21

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 7/6, Reddish Yellow,

Very Fine, Quartz, Sub-Rounded, Wet

2

3

3

5

TD: 14.5'

1

Not Able to Collect Sample in Bit

7

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Fine Sand, Quartz,

Sub-Rounded, Stiff

CL

Surface Elevation: 3,561.58'

TOC Elecation: 3,564.22'

14.5
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

11.5

7.08

Depth of

Water

7.08

Depth of

Water

14.5

Cap

6.0

4.0
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/3, Light Brown,

Very Fine, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1510-19-17

Start:

Finish:

14:45

15:05

SW

SC

1

14:45

14:47

14:50

5

10

15

20

25

30

35

40

0

Sand,

7.5YR 6/4, Light Brown,

Very Fine, Quartz, Sub-Rounded,

Light Moisture, Wet

2

3

3

5

TD: 14.55

1

Not Able to Collect Sample in Bit

Sandy Clay,

7.5YR 7/1, Light Gray to

7.5YR 6/8, Reddish Yellow,

Fine Sand Sand, Quartz,

Stiff

CL

14.5

Surface Elevation: 3,560.24'

TOC Elecation: 3,563.20'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

11.55

6.12

Depth of

Water

6.12

Depth of

Water

14.5

Cap

6.55

4.55
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Fine Grained, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1610-20-17

Start:

Finish:

10:15

10:30

SW

1

10:17

10:18

10:21

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 13.50'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Fine Grain, Quartz Sand,

Sub-Rounded, Stiff, Mottled

4

10:23

10:27

7

3

Wet

9

Surface Elevation: 3,562.21'

TOC Elecation: 3,565.21'

13.5

SC

CL
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

10.0

8.70

Depth of

Water

8.70

Depth of

Water

4.77

2.77

13.28



A

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

D
E

P
T

H

REMARKS

BORING RECORD

G
R

A
P

H
I
C

 
L

O
G

D
E

S
C

R
I
P

T
I
O

N

 
 
 
 
 
 
 
U

S
C

S

DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1710-20-17

Start:

Finish:

11:10

11:20

SW

1

11:12

11:13

11:17

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 8'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Fine Grain, Quartz,

Sub-Rounded, Stiff, Mottled

11:20

3

7

Sand,

7.5YR 6/3, Light Brown,

Fine Grain, Quartz, Sub-Rounded,

Dry

SC CL

8

Surface Elevation: 3,559.40'

TOC Elecation: 3,562.00'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

8.0

7.39

1.39

2.39
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/3, Light Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1810-20-17

Start:

Finish:

10:50

10:59

SW

1

10:50

10:51

10:53

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 14.5'

1

Sandy Clay,

7.5YR 6/6, Reddish Yellow to

7.5YR 7/1, Light Gray,

Stiff, Fine Grain, Quartz,

Sub-Rounded

10:55

3

7

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

4
7

10 10:58

Sand,

7.5YR 7/2, Pinkish Gray,

Fine Grain, Quartz, Sub-Rounded,

Dry

SC

CL

14.5

Surface Elevation: 3,559.77'

TOC Elecation: 3,562.00'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

12.0

14.30

Cap



A

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

D
E

P
T

H

REMARKS

BORING RECORD

G
R

A
P

H
I
C

 
L

O
G

D
E

S
C

R
I
P

T
I
O

N

 
 
 
 
 
 
 
U

S
C

S

DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/3, Light Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-1910-20-17

Start:

Finish:

SW

1

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 10'

1

Sandy Clay,

7.5YR 6/6, Reddish Yellow to

7.5YR 7/1, Light Gray,

Stiff, Fine Grain, Quartz,

Sub-Rounded

3

7

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

4
7

10

Surface Elevation: 3,560.32'

TOC Elecation: 3,562.94'

SC

CL
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

8.0

10.1

1.75

2.75
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2010-20-17

Start:

Finish:

12:20

12:30

SW

1

12:22

12:22

12:25

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 13.75'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Well Indurated, Fine Grain, Quartz,

Sub-Rounded, Mottled

12:27

7

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

7

SC

CL

13.75

Surface Elevation: 3,560.01'

TOC Elecation: 3,562.90'
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

11.0

7.43

Depth of

Water

7.43

Depth of

Water

13.72

5.21

3.29

Cap
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/4, Light Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2110-20-17

Start:

Finish:

12:36

12:45

SW

1

12:38

12:39

12:41

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 13.0'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain Sand, Quartz,

Sub-Rounded, Mottled

Wet

7

Surface Elevation: 3,560.76'

TOC Elecation: 3,563.42'

12.86

SC

CL
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

11.0

7.98

Depth of

Water

7.98

Depth of

Water

12.86

7.35

5.35

Bentonite
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/3, Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2210-20-17

Start:

Finish:

12:55

13:05

SW

1

12:58

12:59

13:00

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 11.6'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain Sand, Quartz,

Sub-Rounded, Mottled

SC

CL

13:05

7

3

Sand,

7.5YR 6/4, Light Brown,

Fine Grain, Quartz, Sub-Rounded

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded,

Wet

Surface Elevation: 3,561.00'

TOC Elecation: 3,563.62'

11.6
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 Vented Cap
 Riser

Bentonite

2" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

9.0

7.40

Depth of

Water

7.40

Depth of

Water

11.61

1.10

3.10
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 4/4, Brown,

Fine Grain, Quartz, Sub-Rounded,

Poorly Graded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2312-4-17

Start:

Finish:

12:45

12:55

SW

5

10

15

20

25

30

35

40

0

TD: 10.5'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray

SC CL

1

Sand,

7.5YR 6/4, Light Brown,

Fine Grain, Quartz, Sub-Rounded

32

53

74

105

1

3

7

Clayey Sand,

7.5YR 6/4, Light Brown, Dry

10.5
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

10.5

5.2

3.0
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/6, Strong Brown,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2511-20-17

Start:

Finish:

3:15

3:45

SW

1

12:58

12:59

13:00

5

10

15

20

25

30

35

40

0

2

3

3

5

TD: 11'

1

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Fine Grain, Quartz, Sub-Rounded

SC

CL

13:05

3

Sand,

7.5YR 7/4, Pink

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

9

Sand,

7.5YR 7/4, Pink,

Fine Grain, Quartz, Sub-Rounded,

Dry

11
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

11.0

4.00

4.73
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2611-21-17

Start:

Finish:

11:15

12:30

SW

3

5

10

15

20

25

30

35

40

0

N/R

3

3

4

TD: 10'

0

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain, Quartz, Mottled

SC

CL

Sand,

7.5YR 7/6, Pink,

Fine Grain, Quartz, Sub-Rounded, Wet

8

N/R

8
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

10.0

8.44

Depth of

Water

8.44

Depth of

Water

4.00

4.35
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 5/4, Brown,

Medium Grain, Quartz Dominated,

Well Graded, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2711-21-17

Start:

Finish:

13:08

13:15

SW

5

10

15

20

25

30

35

40

0

4

TD: 6.7'

0

Sandy Clay,

2.5YR 8/4, Pale Yellow,

Moderately Stiff

CL

8

10.5
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Graded

Silica Sand

6.61

4.24

Depth of

Water

4.24

Depth of

Water

Cap
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.

Scarbrough Drilling

Air Rotary
SB-2811-20-17

Start:

Finish:

11:20

12:40

SW

3

5

10

15

20

25

30

35

40

0

N/R

4

3

4

TD: 12'

0

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Quartz

SC

CL

Sand,

7.5YR 6/4, Light Brown,

Fine Grain, Quartz, Sub-Rounded

9

8

N/R

1

2

11

33

4

Sand,

7.5YR 6/8

Clayey Sand,

7.5YR 7/4,

Very Fine Grain, Quartz, SUb-Rounded

Dry

12
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

12.0

6.37

4.37
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.  A.T

Scarbrough Drilling

Air Rotary
SB-2911-20-17

Start:

Finish:

12:10

12:30

SW

3

5

10

15

20

25

30

35

40

0

N/R

3

4

TD: 10'

0

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain, Quartz

SC

CL

Sand,

7.5YR 7/4, Pink,

Fine Grain, Quartz, Sub-Rounded

8

8

N/R

1

2

10

23

Sand,

7.5YR 7/7, Pinkish Gray, Dry

4
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

10.0

2.46

4.46
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/8, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.  A.T

Scarbrough Drilling

Air Rotary
SB-3011-20-17

Start:

Finish:

1:15

1:45

SW

3

5

10

15

20

25

30

35

40

0

N/R

3

4

TD: 11'

0

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray,

Very Fine Grain, Quartz

SC CL

Sand,

7.5YR 6/4

8

1

2

10

33

Clayey Sand,

7.5YR 6/6,

Fine Grain, Quartz, Sub-Rounded, Dry

4

11
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

11.0

5.88

5.08
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DESCRIPTION LITHOLOGIC

DEPTHGEOLOGIC

     UNIT

JOB NUMBER :

HOLE DIAMETER :

LOCATION :

LAI GEOLOGIST :

DRILLING CONTRACTOR :

DRILLING METHOD :

BACKGROUND

 PID READING

SOIL :

SOIL :

PPM

PPM

ONE CONTINUOUS AUGER SAMPLER

STANDARD PENETRATION TEST

UNDISTURBED SAMPLE

WATER TABLE ( 24 HRS )
NO RECOVERY

PENETROMETER (TONS/ SQ. FT )

LABORATORY TEST LOCATION

WATER TABLE ( TIME OF BORING )

NR

DRILL DATE : BORING NUMBER :

Sand,

7.5YR 6/6, Reddish Yellow,

Fine Grain, Quartz, Sub-Rounded

XTO EMSU B / 17-0176-01

5"

Lea County, NM

Z.B.  A.T

Scarbrough Drilling

Air Rotary
SB-3111-20-17

Start:

Finish:

2:05

2:20

SW

3

5

10

15

20

25

30

35

40

0

N/R

3

4

TD: 10'

0

Sandy Clay,

7.5YR 6/8, Reddish Yellow to

7.5YR 7/1, Light Gray

SC CL

8

1

2

Clayey Sand,

7.5YR 7/2, Pinkish Gray

Fine Grain, Quartz, Sub-Rounded, Dry

4

9

9

10
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 Vented Cap
 Riser

Bentonite

1" Sch. 40

PVC

Threaded

0.0.0"

Slotted

Screw

Cap

Graded

Silica Sand

10.0

4.00

4.94
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Photographs 
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Site Viewing South 

 

Site Viewing Southeast 
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Site Viewing Northeast 

Site Viewing North 



APPENDIX F 

Release Calculations 
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