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1.0 Executive Summary

On behalf of BP America Production Company, Souder, Miller and Associates (SMA) has
prepared this soil and groundwater investigation report. The work was performed on the Mudge
LS 6 wellsite, an active gas-producing wellsite in San Juan County, New Mexico, north and west
of Aztec, New Mexico. This report describes the drilling of and sample collection from 10
boreholes and the subsequent construction of 8 monitoring wells.

A spill of condensate from production equipment was found on the wellsite pad in August 2014.
In October/November 2014 approximately 184,680 cubic feet of impacted soil was removed from
the approximate center of the wellsite pad. The soil was excavated to depths of up to 25 feet
below ground surface (bgs). Contaminant staining was noted in the soil between 10 to 17 feet
bgs. The excavated area was backfilled with a brown sand.

From December 2014 through March of 2015 hand auger borings and geoprobe investigations
were conducted to delineate approximately 3300 cu ft. of impacted soil at depths of 15 to 18 feet
bgs downslope from the wellsite.

Three monitoring wells were drilled and constructed on the wellsite pad in 2015 (MW-1, 2 & 3).
These monitoring wells were drilled targeting the depressions on the surface of the blue
sandstone where water had been observed to pool during 2014 excavation. These wells were
drilled into the blue sandstone to total depths of 25 to 30 bgs. These monitoring wells were
screened across the lower portion of the brown sand and the upper portion of the blue sandstone.
These wells have a water level (at the time of this report) of approximately 20 feet bgs.

The soils at this site consist of loose brown sands of varying thickness overlying a blue/gray
cemented sandstone. The brown sand/blue sandstone contact is an erosional unconformity that
has been disturbed and made more irregular by the above-stated excavation. The soil was
excavated to the top of the blue sandstone and into the upper surface of the blue sandstone in
some areas where water was noted to have pooled.

SMA was contracted by BP to drill and construct additional monitoring wells to help determine
whether a water-bearing zone or zones exist. If water-bearing zones exist, the investigation was
to determine if the zone(s) constitute a continuous aquifer or if the groundwater was located in an
isolated, seasonally perched groundwater feature.

The work was begun August 1, 2016. Some of the new monitoring wells were screened in the
brown sand body, some were screened in the blue sandstone. These two completions provide
the ability to separately monitor groundwater in the brown sand body and in the blue sandstone.

Ten boreholes were drilled during this project. A deep borehole (SB-6D) was drilled through the
blue sandstone into a dark brown fractured shale. An artesian water flow was encountered at 29
ft. bgs in the dark brown fractured shale; this borehole was plugged and abandoned. The decision
was made by BP to only drill 8 feet into the blue sandstone on subsequent deep boreholes to
minimize the risk of encountering the artesian shale zone. Another borehole (SB-7A) was plugged
and abandoned in favor of a more suitable location. Eight of the boreholes, 5 shallow brown sand
boreholes and 3 deeper blue sand boreholes, were ultimately constructed as monitoring wells.
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Samples of soil were collected from the brown sand in the shallow boreholes by split spoon
sampling. Cores were cut throughout the blue sandstone section of the deep boreholes. The
borehole lithology was logged using USCS standard description, samples were collected and field
screened with a calibrated photo ionization detector (PID). Selected samples were gathered from
all of the boreholes, jarred, preserved and submitted to Hall Environmental Analysis Laboratories
(Hall) for analyses. The samples were analyzed for benzene, toluene, ethylbenzene, total xylenes
(BTEX), diesel range organics (DRO) and gasoline range organics (GRO). Motor oil/ lube range
organics (MRO) was later added to the analyses request.

Table 2 contains the summary of the laboratory analyses. Most of the soil samples had non-
detectable levels of the analytes.

Groundwater was not found in any of the 8 newly constructed monitoring wells at the date of this
report.

Monitoring wells 1, 2 & 3 were initially dry when drilled in 2015, but the water level rose after a
period of significant rainfall. The water samples from these wells initially indicated elevated levels
of BTEX, but no free phase petroleum product. During this project MW-3 was abandoned and
replaced by a pair of new monitoring wells, MW-3S & MW-3D.

The following conclusions and recommendations are made without the benefit of all of the data
previously collected from the geoprobe and hand augered sample collections, or the historical
water analyses from monitoring wells 1, 2, & 3.

SMA concludes that:

1. During excavation of the soil from the wellsite in 2014, water was noted to be pooling in
low areas revealed by, and potentially deepened by, the excavation. These low areas are
apparently depression(s) in the erosional unconformity at the upper surface of the blue
sandstone. The drilling program executed for this investigation confirms the presence of
these depressions in the upper surface of the blue sandstone. The groundwater observed
in existing monitoring wells 1, 2, & 3 may be entering the wellbores from these
depressions.

2. The elevation of the localized groundwater in the erosional unconformity depressions may
rise and fall based on the amount of precipitation. The brown sand is permeable enough
to allow the transmission of water to the top of the less permeable blue sandstone and
pool in the low-lying areas.

3. The first deep soil boring (SB-6D) located in the north edge of the Mudge wellsite outside
the 2014 excavation area. An artesian water flow was encountered in this soil boring at a
depth of 29 feet bgs. The artesian water flow in SB-6D was encountered below the blue
sandstone and is isolated from the monitoring wells constructed in the blue sandstone. It
is very likely that the water table in the 2015 monitoring wells (MW-1,2&3) is a perched
water table located within the depressions in the erosional unconformity at the upper
surface of the blue sandstone. This is believed to be a confined regional aquafer.

4. Groundwater has not been observed in any of the monitoring wells installed for this
investigation, either in wells completed in the unconsolidated brown sand or in the blue
sandstone. An areally extensive aquifer does not exist at the brown sand/blue sandstone
contact interface.

5. No analytical results for soil samples collected for this investigation exceed the NMOCD
site specific soil standards for the site.
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6. The condensate released in the 2014 spill apparently traveled vertically through the brown
sand vadose zone. The condensate encountered perched groundwater in the
depressions and the upper surface of the less permeable blue sandstone. The
contamination noted in the monitoring wells constructed in 2015 (MW-1,2&3) may have
collected in the depressions on the upper surface of the blue sandstone.

SMA recommends that:

1. The water in the MW-1 & 2 be pumped off not less than once a month or as determined
based on periods of precipitation, for a period of 6 months. Monitor and record the water
column prior to each pumping event to evaluate the recharge rate for these monitoring
wells. This data will help determine if the water table is a perched seasonal zone that is
solely recharged by surface precipitation transmission through the brown sand and
collected in the depressions on the upper surface of the blue sandstone.

2. Ground water collected from these pumping events should be analyzed to determine if the
contamination is being removed from the water. If so, then continual pumping may help
eliminate the contamination from within the perched water table. Additional ground water
samples may be collected and analyzed if the water column rises significantly following
periods of precipitation.

3. After the 6-month pump-off period, the monitoring wells (new and existing) be monitored
for a period of 1 year. Local precipitation should be also monitored during that period.
The water level data should be compared to precipitation amounts to establish if the water
table changes substantially with seasonal precipitation. This data will be evaluated in
conjunction with the data from recommendation # 1 & 2 above.

4. The geoprobe and hand augered soil boring data be included in an additional study south
and east of the wellsite to more completely delineate the extent of the impacted soil. This
will help determine not only the extent of the impacted areas but also help determine the
remedial actions that may be required. It is recommended that the additional study include
the area extending from the wellsite south and south east to the point where the wash
crosses the access road, then following the wash approximately 20 yards beyond the
crossing.

SMA'’s services were performed in accordance with SMA’s standard operating procedures.

2.0 Introduction

In August of 2015, BP contacted SMA regarding BP’s scope of work (SOW) for a soil and
groundwater investigation on the Mudge LS 6 wellsite. The SOW detailed the drilling of the
boreholes, geologic logging, soil sampling, documentation and soil sample analyses
requirements. The SOW further detailed the construction of the monitoring wells, the monitoring
well development procedure, and the subsequent groundwater sampling, testing and reporting.

The site has an elevation of approximately 6,012 feet above sea level. The wellsite was built at
the head of an ephemeral stream that drains an area of steep slopes of sandy/silty soil and
sandstone outcrops partially covered by well-established sage brush with some pinon and juniper
cover. The intermittent stream is located approximately 250’ to the south of the wellsite.
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The site is located land under the surface jurisdiction of the Department of the Interior Bureau of
Land Management (BLM). The Rules and Regulations of the NM Oil Conservation Commission
are locally enforced by the District Il office in Aztec, NM. The NM Office of the State Engineer
Rules and Regulations are in force for the drilling and construction of the groundwater monitoring
wells.

The wellsite was originally graded and used to drill a gas well in 1953. The Mudge LS 6 well is
currently an active natural gas producer.

A spill of condensate from production equipment was found on the wellsite pad in August 2014.
Approximately 184,680 cubic feet of impacted soil was removed from the approximate center of
the wellsite pad. The soil was excavated to depths of up to 25 feet below ground level (bgs).
Contaminant staining was noted in the soil between 10 to 17 feet bgs. The soil was excavated to
the top of the blue sandstone and into the upper surface of the blue sandstone in some areas.

SUMMARY OF PRIOR WORK
BP Mudge LS 6 Wellsite
. Latitude/Longitude Section, Township, Range

doioiia SWISW | Section

Location 36.90884 7 -107.96561 (Uniit M) 1 T31N, R11W
Date ACTIVITY
1953 The MUDGE LS 6 well was drilled and completed as a Mesa Verde gas producer
August 2014 | Condensate spill identified
Oct-Nov Approx. 184,680 cu ft of impacted soil was excavated from the surface to the top foot of
2014 the “blue sandstone”. Excavated area was backfilled with clean soil.
December Hand augered samples collected and analyzed from the area between the production
2014 pad and the adjacent wash
March 2015 Fourteen geoprobe samples taken between the road and the production pad.
June 2015 3 groundwater monitoring wells (MW-1, 2, 3) installed in areas where water accumulation

was noted during the 2014 excavation.

3.0 Drilling Permits and Clearances

SMA contacted the New Mexico Office of the State Engineer (OSE) on behalf of BP and obtained
the required permit to drill the monitoring wells. The “Application for permit to drill a well with no
consumptive use of water” and the approval of same (file # SJ-4205 POD1 - POD9) are attached
in Appendix C.

The SOW was modified after the issuance of the permit. The MW-4 well had originally been
permitted as a single well, however the revised SOW changed that to a pair of MW-4 wells. A
single well, MW-8, was eliminated on the revised SOW. The NMOSE permit had inadvertently
not been modified to reflect those changes. SMA has subsequently contacted the NMOSE to
obtain an additional permit for the MW-4D well and delete the undrilled MW-8 well. This approved
permit (file # SJ-4205 POD 12) is attached in Appendix C.
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Two plugging records were required to be filed with the NMOSE. The SB-6D borehole was
plugged due to an artesian flow. MW-3, drilled in 2015, was plugged and replaced by a pair of
wells. These plugging Records are attached in Appendix C.

BP contacted the NMOCD and BLM regarding the notice of intent and start work notification.

4.0 Summary of Field Activities

Yellow Jacket Drilling was mobilized to the site with a CME 95 drill rig equipped with 5" Stratex
downhole pneumatic hammer with casing advance equipment, as well as the required split spoon
soil sampling tool strings and coring equipment. The rig and crew arrived on site on August 1,
2016.

SMA oversaw the drilling and construction of 10 soil borings, resulting in the construction of 8
monitoring wells. Two of the soil borings (SB-6D and SB-7A) were not constructed and were

plugged.

One of the existing (2015) monitoring wells (MW-3) was plugged prior to the drilling and
completion of a twinned pair of replacement monitoring wells (MW-3S and MW-3D). While drilling
out the existing casing in the MW-3, potentially explosive vapors were detected on the driller's 4
gas monitor, which detects methane. The rig was shut down and the area was checked with PID
and gas monitor. There was no further detection of potentially explosive or hazardous vapors.

The borehole drilling and monitoring well construction phase of the project began August 1, 2016
and concluded August 8, 2016.

Figure 1 illustrates the vicinity of the area.

Figure 2 illustrates the site map of the wellsite, production facilities and existing groundwater
monitoring wells that were installed in 2015.

Figure 3 illustrates the site map after the completion of the August 2016 work. This includes the
wellsite, production facilities, previous ground water monitoring wells and the newly drilled and
constructed ground water monitoring wells. The plugged boreholes and monitoring well are also
included in figure 3.

As the boreholes were drilled all sampling and documentation refers to these as soil borings and
designated with a SB identification and number i.e., SB-3S. The boreholes that were constructed
as monitoring wells were then designated with an MW identification and number i.e., MW-3S. The
borehole/monitoring well pairs are designated with an “S” or “D” suffix indicating either shallow or
deep.

Soil Boring Locations:

The BP SOW indicated the approximate locations of the planned monitoring wells. The locations
of the proposed monitoring wells were chosen to locate 4 monitoring wells outside the 2014
excavation area and 4 inside the excavated area.

The paired monitoring wells were designed to allow the isolated monitoring of the brown sand
body in the shallow wells and the blue sandstone body in the deep wells.
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Some monitoring well locations were changed from the SOW locations based on topography,
proximity to surface facilities, underground pipelines and communication cables. The BP
engineer was consulted with regards to the location of each monitoring well prior to drilling.
Several sites that were near BP facility communication lines, or Enterprise pipelines were cleared
by hydrovac units prior to drilling. An Enterprise representative was present while locating the
pipelines and during the drilling of boreholes near the pipelines.

Drilling and Sampling:

Beginning August 1 and concluding August 8, 2016, 10 boreholes were drilled on the Mudge LS
6 wellsite ranging in depth from 7.0 to 30.0 feet bgs.

Planned Drilling and Sample Collection Scope of Work: The BP SOW directed that 9
boreholes be drilled: 4 pairs of shallow and deep boreholes and 1 single borehole.

The shallow wells (S suffix) twins were to be drilled through the brown sand to the brown sand/blue
sand contact. These wells were to be drilled with a 5 inch outside diameter (OD) Statex downhole
pneumatic hammer with casing advance. Split spoon samples were to be collected every 5 feet
(3 feet in the SB-5S) for field screening. The sample physical, lithologic and geologic descriptions
were to be logged using the USCS. The samples were to be field screened with a calibrated photo
ionization detector (PID). A minimum of 2 samples were to be collected for laboratory analysis
from each soil boring from within the brown sand.

When the brown sand/blue sand contact was determined, these wells were to be plugged back
above the brown sand/blue sand contact with cement grout and constructed as a shallow
monitoring well for the brown sand only.

The deep wells (D suffix) were to be drilled to the brown sand/blue sand contact (as determined
by the shallow soil boring), then continuously cored in the blue sand to a total depth of 30 feet.
The core physical, lithologic and geologic descriptions were to be logged using the USCS.
Samples were to be selected from the cores and field-screened with a calibrated photo ionization
detector (PID). Samples were then to be collected for laboratory analysis based on field screening
results, visual observation and physical characteristics.

These wells were then to be constructed so as to properly isolate the brown sand from the blue
sandstone and be constructed as monitoring wells for the blue sandstone.

The samples collected for analyses were to be properly jarred, preserved and submitted to Hall
Environmental Analysis Laboratory (Hall) for analysis via EPA Method 8021 for BTEX, EPA
Method 8015 for GRO/DRO/MRO.

Additional samples were to be collected from the SB-3D and SB-4D boreholes for additional
analysis beyond the Method 8021 and 8015:

TPH fractions

TOC

Grain Size Distribution

Nitrate, Ammonia, Total Phosphate

S04, Total Fe and Mn

Heavy Metals

Natural Oxidant Demand
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Executed Drilling and Sample Collection Scope of Work
Some departures from the SOW were made during the course of the project due to site-specific
field conditions. All changes to the BP SOW were discussed with, and approved by, BP.

The SOW had directed that the SB-6 well was to be drilled to determine the brown sand/blue
sandstone contact and that the SB-6D was to be drilled to a depth of 30 feet bgs. At 29 feet bgs,
the borehole had advanced through the blue sandstone and into a dark brown fractured shale.
An artesian water flow was encountered from the shale. Within 20 minutes the water level rose
from 29 feet to 5 feet bgs. The BP representative and the NMOSE were notified. BP decided to
plug this borehole immediately. SMA contacted the NMOSE office and obtained verbal approval
to plug and abandon this borehole.

The borehole was plugged with Type I/Il Portland cement grout with 3% bentonite Quick Gel.
Discussions were held between BP and SMA regarding the remaining deep borehole drilling. It
was decided to drill the shallow boreholes to identify the brown sand/blue sandstone contact.
That information would then be used to determine the depth of the deep twin borehole. To avoid
the potential penetration of another artesian flow it was decided to drill only to 8 feet below the
brown sand/blue sandstone interface.

The shallow boreholes (other than SB-4S) were drilled into the brown sand/blue sandstone
contact, then plugged back with cement grout to a point above the contact prior to construction
as a monitoring well.

The field screening of the split spoon samples and cores was conducted as spelled out in the
SOW. Samples for laboratory analysis were selected based on PID readings, as well as the
geologic and lithologic observations.

The SOW indicated that additional samples be collected and analyzed from the SB-3D and SB-
4D boreholes. The additional samples were actually collected from the SB-4D and SB-5S
boreholes. These samples were selected as representative brown sand/blue sandstone contact
samples. The amount of sample material available from these boreholes was also sufficient for
the additional analysis required.

Monitoring Well Construction:

Shallow Monitoring Well Construction. The soil borings that were drilled to be used as brown
sand monitoring wells were drilled into the blue sandstone (except SB-4S). The brown sand/blue
sandstone contact was determined, the soil borings were then plugged back to a point above the
contact and constructed as brown sand monitoring wells as follows:

Casing/screen: 1 foot sump with cap, 5 foot screen (2-inch schedule 40 PVC, 0.010-inch factory
cut slots), 2 inch schedule 40 blank PVC to surface + 2’ riser.

Sand Pack and Sealing: The sump and primary sand pack was made from 20/40 mesh sand from
the plugged back bottom of the well to 6” above the screen, 12" of choke sand pack of 85 mesh
sand, 12" of %4" bentonite pellets. Cement grout (Type I/l Portland Cement + 3% bentonite) was
placed from the top of the bentonite seal to surface.

Surface Completion: A 3 foot tall 6-inch diameter steel well shroud with locking cap was installed
and a 4” thick x 3’ diameter concrete pad was poured surrounding the steel shroud.

Note: Due to the shallow depth of the MW-5S a 3’ screen was used rather than the 5’ screen.
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Deep Monitoring Well Construction. The soil borings that were drilled to be used as blue
sandstone monitoring wells were drilled to the blue sandstone and cored from the top of the blue
sandstone to total depth. To avoid drilling into the brown artesian shale as in SB-6D it was decided
to cut only 8 feet of core in the blue sandstone. The deep wells were constructed as blue
sandstone monitoring wells as follows:

Casing/screen; 1’ sump with cap, 5’ pre-packed screen (2 inch PVC, 0.010” slots), 2 inch schedule
40 PVC to surface + 2’ riser.

Sand Pack and Sealing; The sump and primary sand pack was made from 20/40 mesh sand from
the bottom of the well to 6” above the screen, 12" of choke sand pack of 85 mesh sand, 24” of V4"
bentonite pellets. Cement grout (Type I/l Portland Cement + 3% bentonite) was placed from the
top of the bentonite seal to surface.

Surface Completion: A 3-foot-tall 6-inch diameter steel well shroud with locking cap was installed
and a 4" thick x 3' diameter concrete pad was poured surrounding the steel shroud.

Soil Boring / Monitoring Well IDs Cross Reference

Soil Boring Constructed as Total Comments

ID Monitoring Well ID Depth
SB-3S MW-3S 14.5 Brown sand
SB-3D MW-3D 19.5’ Blue sandstone
SB-4S MW-4S 10.5 Brown sand, Outside excavation
SB-4D MW-4D 19.0° Blue sandstone, Outside excavation
SB-5S MW-5S 7.3 Brown sand
SB-5D MW-5D 14.0° Blue sandstone
SB-6 MW-6 12.5' Brown sand, Outside excavation
SB-6D N/A 30.00 Plugged, Outside excavation
SB-7A N/A 7.0 Plugged, Outside excavation
SB-7B MW-7 12.0° Brown sand, Outside excavation

Monitoring Well Survey:

Souder Miller and Associates conducted a location and elevation survey of all the monitoring wells
on the Mudge LS 6 wellsite on August 11, 2016. The latitude, longitude and 2 inch PVC casing
elevation was recorded on Table 1.

Geology:

The Mudge LS 6 wellsite is located near the head of a small intermittent stream. The wellsite was
originally built on brown sand and silts that overlay a dense blue/gray sandstone. The blue/gray
sandstone is semi consolidated to hard due to non-calcareous cementation. The contact surface
of the brown sand and the blue/gray sandstone appears to be an erosional surface of the
blue/gray sandstone with subsequent brown sand deposition.

Drainage of rain water flows around the wellsite along a road ditch to the east and through a small

wash on the west. These drainages join in an intermittent wash on the south side of the wellsite
flowing to the Animas River approximately 1.8 miles to the southeast.
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A cross section constructed from all soil borings on the wellsite indicate that the brown sand/blue
sandstone contact is bowl-shaped at the center of the wellsite. During the 2014 excavation it was
noted that water was pooling at low points of the surface of the blue sandstone. This may be a
part of an erosional feature following a north-south line that was filled with the native brown sand
prior to the grading of the wellsite in 1953. The 2014 excavation and disturbance may have
deepened what was already a low feature on the surface of the blue sandstone.

Geologic cross sections are found on Figures 17, 18 and 19.

Fluid Level and Groundwater Sampling:

No groundwater was encountered while drilling any of the soil borings with the exception of SB-
6D, which was abandoned, as noted above.

The fluid levels in the newly constructed monitoring wells were first monitored on August 9, 2016.
Fluid levels were measured against the mark on the north edge of the well casings. The casings
had not yet been surveyed. Six of the new wells were dry, and 2 of the new wells had measurable
water columns. MW-3D had 1.39 feet of water and MW-4D had 0.07 feet of water. The water in
these 2 wells was believed to be residual water from the bentonite pellet hydration.

Following discussion with BP, the fluid levels were checked again on August 11, 2016. All of the
new wells were dry except for the MW-3D and MW-4D wells. MW-3D still had 1.39 feet of water.
As agreed upon with BP, the water was pumped out of the well with a peristaltic pump to total
depth. MW-4D well had 0.04 feet of water. The 2 remaining existing wells installed in 2015 were
also checked; MW-1 had a fluid level of 20.45 feet and MW-2 had a fluid level of 21.21 feet.

The fluid levels were checked again on August 19, 2016. All of the new wells were dry except for
the MW-3D and MW-4D wells. MW-3D had a fluid level of 20.35 feet bgs (0.76 feet of water), this
water was pumped out of the well with a peristaltic pump to TD. MW-4D well had a fluid level of
21.05 feet (0.04 feet of water). The fluid level of MW-3D was checked after 30 minutes; no water
entry was measurable. The 2 wells previously installed in 2015 were also checked. MW-1 had a
fluid level of 20.35 feet, the MW-2 had a fluid level of 21.01 feet.

5.0 Results and Interpretation

Soil Sample Laboratory Analyses: The selected soil samples were submitted to Hall
Environmental Laboratories for analysis. The only analytical results above laboratory detection
limits are GRO and DRO in SB-5D, and B, T, and X detections in SB-7A. None of these resuits
exceed the NMOCD site specific soil standards for the site, indicating very little contamination
present within the portion of the wellsite included in this project. The soil analyses are included
in Appendix B.

Monitoring for Water in New Wells: As stated previously, one borehole was drilled through the
blue sandstone into a fractured shale encountering an artesian water flow, this well was plugged.
None of the subsequent boreholes were drilled as deep and none encountered groundwater
during the drilling. The newly constructed monitoring wells have been checked for fluid level
several times utilizing a groundwater probe. No groundwater influx has been indicated in any of
these wells. Measurable water in MW-3D appears to be residual water from the bentonite seal
hydration. As of the last monitoring on August 19, 2016, there was no measurable water column
in MW-3D.
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6.0 Conclusions and Recommendations

The following conclusions and recommendations are made without the benefit of all of the data
previously collected from the geoprobe and hand augered sample collections, or the historical
water analyses from monitoring wells 1, 2, and 3.

SMA concludes that:

1.

During excavation of the soil from the wellsite in 2014, water was noted to be pooling in
low areas revealed by, and potentially deepened by, the excavation. These low areas are
apparently depression(s) in the erosional unconformity at the upper surface of the blue
sandstone. The drilling program executed for this investigation confirms the presence of
these depressions in the upper surface of the blue sandstone. The groundwater observed
in existing monitoring wells 1, 2, & 3 may be entering the wellbores from these
depressions.

. The elevation of the localized groundwater in the erosional unconformity depressions may

rise and fall based on the amount of precipitation. The brown sand is permeable enough
to allow the transmission of water to the top of the less permeable blue sandstone and
pool in the low-lying areas.

The first deep soil boring (SB-6D) located in the north edge of the Mudge wellsite outside
the 2014 excavation area. An artesian water flow was encountered in this soil boring at a
depth of 29 feet bgs. The artesian water flow in SB-6D was encountered below the blue
sandstone and is isolated from the monitoring wells constructed in the blue sandstone. It
is very likely that the water table in the 2015 monitoring wells (MW-1,2&3) is a perched
water table located within the depressions in the erosional unconformity at the upper
surface of the blue sandstone. This is believed to be a confined regional aquafer.

Groundwater has not been observed in any of the monitoring wells installed for this
investigation, either in wells completed in the unconsolidated brown sand or in the blue
sandstone. An areally extensive aquifer does not exist at the brown sand/blue sandstone
contact interface.

No analytical results for soil samples collected for this investigation exceed the NMOCD
site specific soil standards for the site.

The condensate released in the 2014 spill apparently traveled vertically through the brown
sand vadose zone. The condensate encountered perched groundwater in the
depressions and the upper surface of the less permeable blue sandstone. The
contamination noted in the monitoring wells constructed in 2015 (MW-1,2&3) may have
collected in the depressions on the upper surface of the blue sandstone.
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SMA recommends that:

1. The water in the MW-1 & 2 be pumped off not less than once a month or as determined
based on periods of precipitation, for a period of 6 months. Monitor and record the water
column prior to each pumping event to evaluate the recharge rate for these monitoring
wells. This data will help determine if the water table is a perched seasonal zone that is
solely recharged by surface precipitation transmission through the brown sand and
collected in the depressions on the upper surface of the blue sandstone.

2. Ground water collected from these pumping events should be analyzed to determine if the
contamination is being removed from the water. If so, then continual pumping may help
eliminate the contamination from within the perched water table. Additional ground water
samples may be collected and analyzed if the water column rises significantly following
periods of precipitation.

3. After the 6-month pump-off period, the monitoring wells (new and existing) be monitored
for a period of 1 year. Local precipitation should be also monitored during that period.
The water level data should be compared to precipitation amounts to establish if the water
table changes substantially with seasonal precipitation. This data will be evaluated in
conjunction with the data from recommendation # 1 & 2 above.

4. The geoprobe and hand augered soil boring data be included in an additional study south
and east of the wellsite to more completely delineate the extent of the impacted soil. This
will help determine not only the extent of the impacted areas but also help determine the
remedial actions that may be required. It is recommended that the additional study include
the area extending from the wellsite south and south east to the point where the wash
crosses the access road, then following the wash approximately 20 yards beyond the
crossing.

7.0 Closure and Limitations

The scope of our services consisted of; obtaining NMOSE permits, BP scope of work review, on-
site drilling monitoring, sample description, sample collection as well as oversight of monitoring
well drilling and construction. In addition to the project management, SMA has reviewed the soil
sample analysis in the preparation of this summary report. All work has been performed in
accordance with generally accepted professional environmental consulting practices.

if there are any questions regarding this report, please contact either Loren L. Diede or Reid Allan
at 505-325-7535.

Submitted by: Reviewed by:

SOUDER, MILLER & ASSOCIATES

Loren L. Diede Reid S. Allan, PG
Senior Scientist Principal Scientist
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STEEL SHROUD
WTH LOCKING CAP

2" PVC RISER
3’0 CONCRETE PAD
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CEMENT GROUT
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BENTOMITE
PELLETS

85 MESH
FINE SAND

20/40 MESH
COARSE SAND

T

5' SCREEN — |

XXX XX XX

A
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IRTARAE

SAMPLE DESCRIPTION

CEMENT GROUT /

PLUG BACK

BROWN SAND/BLUE SAND CONTACT 12.5'

=
Q
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W
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2 28 8
0 3 o
=
X
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) =]
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.1
9
.1
Q —
.1
9
’.
®
| X
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10YR
46 4/4
10
10YR
4“4 | 4y
12.5
LOG LEGEND

BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED, OBSERVED DRILLING RETURNS

BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED, OBSERVED DRILLING RETURNS

BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED OBSERVED DRILLING RETURNS

BROWN SILTY SAND, MODERATE SORTING, MEDIUM TO
FINE, UNCONSOLIDATED, SOME FELDSPAR, CLAY FILM

COATING. SPLIT SPOON SAMPLE #1 (14 blows, 8")

BROWN SILTY SAND, MODERATE SORTING, MEDIUM TO
FINE, UNCONSOLIDATED, SOME FELDSPAR, CLAY FILM
COATING. SPLIT SPOON SAMPLE #2 (16 blows, 18")
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STEEL SHROUD TS
WITH LOCKING CAP ]
S
2" PVC RISER = s
3’0 CONCRETE PAD § & § SAMPLE DESCRIPTION
0
CEMENT GROUT
BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED, OBSERVED DRILLING RETURNS
BENTONITE
PELLETS
85 MESH
FINE SAND
= BROWN SAND, POOR SORTING, FINE TO COARSE,
12 SYR | UNCONSOLIDATED, ANGULAR TO SUBANGULAR, MINOR
: 4/2 PEBBLES, ARKOSIC, NO APPARENT CEMENTATION.
75-80% QUARTZ. SPLIT SPOON SAMPLE #1
S5 | (20 blows, 18")
20/40 MESH —
el BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED, OBSERVED DRILLING RETURNS
. s R—
&S BROWN SAND, POOR SORTING, FINE TO COARSE,
| UNCONSOLIDATED, ANGULAR TO SUBANGULAR, SOME
GRAY SAND, ARKOSIC WITH SOME PEBBLES, NO
ER ARG 7 APPARENT CEMENTATION. 75-80% QUARTZ. SPLIT
- Gl »
10| s 2.0 4/2 \SPOON SAMPLE #2.  CONTACT @ 10.0
% 10YR —
4.9
3/3 BROWN WITH BLUE/GRAY MOTTLED, MODERATE
CEMgQZGcg%; N / \SORHNG. MEDIUM TO FINE, ANGULAR TO
SUBANGULAR, SOME PLASTICITY. SPLIT SPOON
— ==d 16 10YR » SAMPLE #2 Top (30 blows, 6*) Bottom (70 blows, 6%)
pot J/3 -
12 BROWN WITH BLUE/GRAY MOTTLED, MODERATE
— SORTING, MEDIUM TO FINE, ANGULAR TO
SUBANGULAR, SOME PLASTICITY. SPLIT SPOON
[SAMPLE #3 (107 blows, 77)
BROWN SAND/BLUE SANDSTONE CONTACT 10.0°
LOG LEGEND
SAND Y- T
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& o Q8 S] SAMPLE DESCRIPTION
0 8 QN QS
] b e
COVERED WITH 1’ _‘
NATIVE SOIL
ﬂ UNCONSOLIDATED BROWN SAND
NO SAMPLES IN THIS BORING,
5_\ OBSERVED DRILLING RETURNS
] BROWN SAND/BLUE SAND CONTACT 10.5°
-
P,
= GLEY2? | GRAY BLUE SAND, MODERATE SORTING, FINE TO VERY FINE,
. 19| 7 /58 | UNCONSOLIDATED, MINOR MICA, CLAY CEMENTATION, HIGH
FELDSPAR
== T
T
15 | oo 50 | § /55 | GRAY BLUE SANDSTONE, MODERATE SORTING, MEDIUM T0
- FINE, SEMICONSOLIDATED, SUBANGULAR, MINOR MICA
== = ; L :
RY
=] - NO CORE RECOVEI
'.’ m— 1%
'.0 A
% ALY
2% - ‘ GLEys | GRAY BLUE SANDSTONE, MODERATE TO WELL SORTED, FINE,
% 20 6.5 | 705 | SEMICONSOLIDATED, SUBROUNDED, MINOR MICA, CLAY
0:0:0. e | CEMENTATION
OO o riva
s 7
50,04 LA
PR =
OO
00,04 - NO CORE RECOVERY
OO
XK
.‘0““ ) TiVa
2000 —] Z4
olele 25 riress
%% % 25| 7ok GRAY BLUE SANDSTONE, MODERATE SORTING, FINE,
- 0224 105 | GLEY2 | SEMICONSOLIDATED, SUBANGULAR TO SUBROUNDED, MINOR
e 7/5PB | MICA, CLAY CEMENTATION
= VoA
— NO CORE RECOVERY
1 5YR DARK GRAY, SILTY CLAYEY SHALE, SEM! CONSOLIDATED
30 | 7.9 5/1 FRACTURED
NOIE: ARTESIAN WATER FLOW ENCOUNTERED IN THE DARK SHALE
GRAY FRACTURED SHALE @ 29’ T0 30" VERBAL APPROVAL L0G_LEGEND
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CEMENT GROUT. / P
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SAMPLE DESCRIPTION

&S
ERKKK

Ja9.9.9.9.9.9.9.9.9.9.9.

ALL CEMENTED TO SURFACE

A

AAA

&

10YR
5/3

7 |

GLEY2

5 /5 ) FINE, MOIST

SPILT SPOON #2

AFTER DISCUSSION WITH BP REPRESENTATIVE, DECISION

WITH CEMENT GROUT.

ANOTHER SOIL BORING WILL BE DRILLED FOR THE #7 WELL.

BROWN SAND/BLUE SANDSTONE CONTACT 6.5°

LOG LEGEND

BROWN SAND, MODERATELY SORTED, FINE TO VERY FINE,
SILTY, SOME CLAY, HARD, DRY
SPILT SPOON SAMPLE #1

BLUE GRAY SANDSTONE, MODERATELY SORTED, MEDIUM TO

(100 blows, 8")

(100 blows, 7")

SAND STONE

"THS DRAWINGS INCOUPLETE AND NOT 10
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BLAGG ENGINEERING, INC. Poge L of L

P.0. BOX 87, BLOOMFIELD, NM 87413

(505) 632-1199 227 ¢ 31
FIELD BORING LOG ‘BORING ID: _Mw- L
PROJECT: __ BP: Mudge LS &

CLIENT: BP America Production Co.
DRILLING CONTRACTOR: _ Kyvek
EQUIPMENT USED: , CME-95

DATE START: &/M /2015 DATE FINISH: & /4/74  DRILLER _ KP LOGGED BY:  JCB
TOTAL DEPTH: 25" CASING TYPE & SIZE: 27~ Pv¢ SLOT SIZE: @ .90
COMMENTS:
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BLAGG ENGINEERING, INC.

P.0. BOX 87, BLOOMFIELD, NM 87413
(505) 632-1199

Poge 1 of _1

L4

SQ° 525°E

FIELD BORING LOG

BORING ID: __Mw-2Z

PROJECT:

BP: Mudge LS 6

CLIENT: BP America Production Co.

DATE START:

COMMENTS:

DRILLING CONTRACTOR

Kyvek

EQUIPMENT USED: CME 95

DATE FINISH: 6/4/2015 DRILLER: KP LOGGED BY: JCB
TOTAL DEPTH: 3Q‘ CASING TYPE & SIZE: ;,2.'” Pve SLOT SIZE: _9.91Q

DEPTH | SAMPLE
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BLAGG ENGINEERING, INC. Poge 1 of _1_
P.O. BOX 87, BLOOMFIELD, NM 87413

(505) 632-1199 7 NSAW
FIELD BORING LOG BORING ID: Mw- 3

PROJECT: BP: Mudge LS 6
CLIENT: BP America Production Co.
DRILLING CONTRACTOR: Kyvek
fQUIPMENT USED: CME-95 o ) R
DATE START: /4 /201§ DATE FINISH: _&'vA{_ DRILLER: KP LOGGED BY:  JCB

TOTAL DEPTH: BQ°  CASING TYPE & SIZE _ 27 PV& SLOT SIZE: _ 0,014 )
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A NORTHERN EXTENT OF 2014 SOUTHERN EXTENT OF 2014 A
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TABLE 1: TOPOGRAPHIC SURVEY

Well Casing Elevation Latitude Longitude
MW-1 6018.05 36.908768 -107.965588
MW-2 6017.77 36.908702 -107.965537
MW-3 N/A, Plugged 36.908867 -107.965670
MW-3S 6020.49 36.908873 -107.965658
MW-3D 6019.65 36.908862 -107.965649
MW-4S 6017.03 36.908628 -107.965574
MW-4D 6017.32 36.908622 -107.965590
MW-5S 6018.47 36.908705 -107.965682
MW-5D 6018.41 36.908716 -107.965692
MW-6 6024.92 36.909194 -107.965531
SB-6D N/A, Plugged 36.909183 -107.965554
MW-7 6017.82 36.908732 -107.965351
SB-7A N/A, Plugged 36.908792 -107.965267

SMA

14




A

_TABLE 2: SUMMARY OF LABORATORY ANALYSIS
Soil Boring Depth Method 8260 Method 8015
B T E X _GRO DRO | MRO
SB-3S 10 ND ND ND ND ND 11 ND
SB-3S 13 ND ND ND ND ND ND ND
SB-3S 14 ND ND ND ND ND ND ND_
SB-3D 17 ND ND ND ND ND ND ND
SB-3D 19 ND ND ND ND ND ND ND
SB-4S 4 ND ND ND ND ND ND ND |
SB-4S 8 ND_ ND ND ND ND ND ND
SB-4D 11.5 ND ND ND ND ND ND ND
SB-4D 18 ND ND ND ND ND ND ND__|
SB-5S8 6.8 ND ND ND ND ND ND ND
SB-5D 6 ND ND ND ND ND ND ND
SB-5D 12 ND ND ND ND 1t 17 | ND
SB-6S 5 ND ND ND ND ND ND ND
SB-6D 10 ND ND ND ND ND ND ND
SB-6D 10.5 ND ND ND ND ND ND ND
SB-6D 23 ND ND ND ND ND ND ND
SB-7A 5 ND ND ND _ ND ND ND ND
SB-7A 6.5 0.057 0.32 ND : ND ND_| ND
SB-7BS 9.0 ND ND ND ND ND ND ND
SB-7BS 11.5 ND ND ND ND ND ND ND
e ._, TS
TOC N/D
Eﬂ. 300.0
Nitrite as N N/D
Nitrate as N 14
Phosphorus N/D
Sulfate 7100
Ammonia as N N/D
EPA 7471
Mercury N/D
EPA m Metals
Arsenic N/D
Barium 17
Cadmium N/D
Chromium 27
Iron 5200
Lead 2.7
Manganese 91
Selenium N/D
___ Silver N/D
EPA 8015M/D
DRO N/D
MRO N/D
EPA 8015D
GRO N/D
[ EPAB021B
Benzene N/D
Toluene N/D
Ethylbenzene N/D
Xylenes N/D










Field Screening




HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

October 05, 2016

Reid Allan

SMA-FARM

401 W. Broadway
Farmington, NM 87401
TEL: (505) 325-5667
FAX (505) 327-1496

RE: BP Mudge LS 006

Dear Reid Allan:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

OrderNo.: 1608446

Hall Environmental Analysis Laboratory received 5 sample(s) on 8/6/2016 for the

analyses presented in the following report.

This report is a revised report and it replaces the original report issued August 10, 2016.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. See the

sample checklist and/or the Chain of Custody for information regarding the sample receipt
temperature and preservation. Data qualifiers or a narrative will be provided if the sample
analysis or analytical quality control parameters require a flag. All samples are reported

as received unless otherwise indicated.

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

Sincerely,

B

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Analytical Report
Lab Order 1608446

Hall Environmental Analysis Laboratory, Inc. Date Reported: 10/5/2016

CLIENT: SMA-FARM Client Sample ID: SB3-S-10.0-160804
Project: BP Mudge LS 006 Collection Date: 8/4/2016 7:25:00 AM
Lab ID: 1608446-001 Matrix: SOIL Received Date: 8/6/2016 7:45:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 1" 10 mg/Kg 1 8/10/2016 11:46:50 AM 26867
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1  8/10/2016 11:46:50 AM 26867

Surr: DNOP 98.2 70-130 %Rec 1  8/10/2016 11:46:50 AM 26867

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) ND 49 mg/Kg 1 8/9/2016 10:28:37 PM 26849
Surr: BFB 109 68.3-144 %Rec 1 8/9/2016 10:28:37 PM 26849

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 8/9/2016 10:28:37 PM 26849
Toluene ND 0.049 mg/Kg 1 8/9/2016 10:28:37 PM 26849
Ethylbenzene ND 0.049 mg/Kg 1 8/9/2016 10:28:37 PM 26849
Xylenes, Total ND 0.099 mg/Kg 1 8/9/2016 10:28:37 PM 26849

Surr: 4-Bromofluorobenzene 102 80-120 %Rec 1 8/9/2016 10:28:37 PM 26849

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

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

D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 1 of 8
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit

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




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608446
Date Reported: 10/5/2016

CLIENT: SMA-FARM Client Sample ID: SB3-8-13.0-160804

Project: BP Mudge LS 006 Collection Date: 8/4/2016 7:40:00 AM
Lab ID: 1608446-002 Matrix: SOIL Received Date: 8/6/2016 7:45:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1  8/10/2016 12:08:42 PM 26867
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1  8/10/2016 12:08:42 PM 26867
Surr: DNOP 99.2 70-130 %Rec 1 8/10/2016 12:08:42 PM 26867
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 47 mg/Kg 1 8/9/2016 10:51:57 PM 26849
Surr: BFB 105 68.3-144 %Rec 1  8/9/2016 10:51:57 PM 26849
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.023 mg/Kg 1  8/9/2016 10:51:57 PM 26849
Toluene ND 0.047 mg/Kg 1  8/9/2016 10:51:57 PM 26849
Ethylbenzene ND 0.047 mg/Kg 1 8/9/2016 10:51:57 PM 26849
Xylenes, Total ND 0.093 mg/Kg 1  8/9/2016 10:51:57 PM 26849
Surr: 4-Bromofluorobenzene 94.7 80-120 %Rec 1  8/9/2016 10:51:57 PM 26849

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

SsEv-muw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 2 of 8
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608446

Date Reported: 10/5/2016

CLIENT: SMA-FARM

Client Sample ID: SB3-S-14.0-160804

Project: BP Mudge LS 006 Collection Date: 8/4/2016 7:45:00 AM
Lab ID: 1608446-003 Matrix: SOIL Received Date: 8/6/2016 7:45:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.7 mg/Kg 1 8/10/2016 12:30:26 PM 26867
Motor Qil Range Organics (MRO) ND 49 mg/Kg 1 8/10/2016 12:30:26 PM 26867
Surr: DNOP 101 70-130 %Rec 1 8/10/2016 12:30:26 PM 26867
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 49 mg/Kg 1 8/10/2016 12:25:41 AM 26849
Surr: BFB 106 68.3-144 %Rec 1 8/10/2016 12:25:41 AM 26849
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 8/10/2016 12:25:41 AM 26849
Toluene ND 0.049 mg/Kg 1 8/10/2016 12:25:41 AM 26849
Ethylbenzene ND 0.049 mg/Kg 1 8/10/2016 12:25:41 AM 26849
Xylenes, Total ND 0.098 mg/Kg 1 8/10/2016 12:25:41 AM 26849
Surr: 4-Bromofluorobenzene 98.2 80-120 %Rec 1 8/10/2016 12:25:41 AM 26849

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

Qualifiers: *  Value exceeds Maximum Contaminant [ evel.
D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix w

v —-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range

RL  Reporting Detection Limit

Analyte detected below quantitation limits Page 3 of 8

Sample container temperature is out of limit as specitied



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608446

Date Reported: 10/5/2016

CLIENT: SMA-FARM
Project: BP Mudge LS 006

Lab ID:  1608446-004

Matrix: SOIL

Client Sample ID: SB3-D-17.0-160804
Collection Date: 8/4/2016 10:20:00 AM

Received Date: 8/6/2016 7:45:00 AM

Batch

Analyses Result PQL Qual Units DF Date Analyzed

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/10/2016 12:52:18 PM 26867
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/10/2016 12:52:18 PM 26867
Surr: DNOP 101 70-130 %Rec 1 8/10/2016 12:52:18 PM 26867
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 438 mg/Kg 1 8/10/2016 12:49:11 AM 26849
Surr: BFB 108 68.3-144 %Rec 1 8/10/2016 12:49:11 AM 26849
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/10/2016 12:49:11 AM 26849
Toluene ND 0.048 mg/Kg 1 8/10/2016 12:49:11 AM 26849
Ethylbenzene ND 0.048 mg/Kg 1 8/10/2016 12:49:11 AM 26849
Xylenes, Total ND 0.096 mg/Kg 1  8/10/2016 12:49:11 AM 26849
Surr: 4-Bromofluorobenzene 100 80-120 %Rec 1 8/10/2016 12:49:11 AM 26849

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

Qualifiers: *
D
H

ND

Value exceeds Maximum Contaminant Level.
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank

E  Value above quantitation range

J  Analyte detected below quantitation limits Page 4 of 8

P Sample pH Not In Range
RL  Reporting Detection Limit

W Sample container temperature is out of limit as specified




Analytical Report

Lab Order 1608446
Hall Environmental Analysis Laboratory, Inc. Date Reported: 10/5/2016
CLIENT: SMA-FARM Client Sample ID: SB3-D-19.0-160804
Project: BP Mudge LS 006 Collection Date: 8/4/2016 10:21:00 AM
Lab ID: 1608446-005 Matrix: SOIL Received Date: 8/6/2016 7:45:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/10/2016 1:14:09 PM 26867
Motor Qil Range Organics (MRO) ND 50 mg/Kg 1 8/10/2016 1:14:.09 PM 26867
Surr: DNOP 97.6 70-130 %Rec 1 8/10/2016 1:14:09 PM 26867
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 438 mg/Kg 1 8/10/2016 1:12:42 AM 26849
Surr: BFB 109 68.3-144 %Rec 1 8/10/2016 1:12:42 AM 26849
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/10/2016 1:12:42 AM 26849
Toluene ND 0.048 mg/Kg 1 8/10/2016 1:12:42 AM 26849
Ethylbenzene ND 0.048 mg/Kg 1 8/10/2016 1:12:42 AM 26849
Xylenes, Total ND 0.097 mg/Kg 1 8/10/2016 1:12:42 AM 26849
Surr: 4-Bromofluorobenzene 102 80-120 %Rec 1 8/10/2016 1:12:42 AM 26849

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

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Value above quantitation range

Analyte detected below quantitation limits Page 5 of 8
Sample pH Not In Range

Reporting Detection Limit

SEvwe-m

Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608446

Hall Environmental Analysis Laboratory, Inc. 05-0ct-16
Client: SMA-FARM
Project: BP Mudge LS 006

Sample ID LCS-26867 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: LCSS Batch ID: 26867 RunNo: 36347
‘ Prep Date:  8/9/2016 Analysis Date:  8/10/2016 SeqNo: 1126001 Units: mg/Kg
. Analyte Resuit PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 43 10 50.00 0 86.2 62.6 124

Surr: DNOP 47 5.000 939 70 130
‘ Sample ID MB-26867 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics
| Client ID:  PBS Batch ID: 26867 RunNo: 36347
i
' Prep Date:  8/9/2016 Analysis Date:  8/10/2016 SeqNo: 1126002 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) ND 10
Motor Oil Range Organics (MRO) ND 50

Surr: DNOP 9.6 10.00 95.6 70 130

Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits
ND  Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits ’ RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Page 6 of 8



QC SUMMARY REPORT

WO#: 1608446
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: SMA-FARM
Project: BP Mudge LS 006
Sample ID MB-26849 SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: 26849 RunNo: 36339
Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125631 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 5.0
Surr: BFB 1100 1000 107 68.3 144
Sample ID LCS-26849 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: 26849 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125632 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 27 5.0 25.00 0 109 80 120
Surr; BFB 1200 1000 121 68.3 144
Sample ID 1608446-002AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB3-S-13.0-160804 Batch ID: 26849 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125642 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 29 47 23.52 0 124 59.3 143
Surr: BFB 1100 940.7 122 68.3 144
Sample ID 1608446-002AMSD  SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB3-S-13.0-160804 Batch ID: 26849 RunNo: 36339
Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125650 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Gasoline Range Organics (GRO) 30 48 23.99 0 127 59.3 143 3.72 20
Sum: BFB 1200 959.7 123 68.3 144 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 7 of 8
ND Not Detected at the Reporting Limit P Sample pH Not In Range

RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Reporting Detection Limit
Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608446
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: SMA-FARM
Project: BP Mudge LS 006
Sample ID MB-26849 SampType: MBLK TestCode: EPA Method 8021B: Volatiles
ClientID: PBS Batch ID: 26849 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125674 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene ND 0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10
Surr: 4-Bromofluorobenzene 1.0 1.000 103 80 120
; Sample ID LCS-26849 SampType: LCS TestCode: EPA Method 8021B: Volatiles
j Client ID: LCSS Batch ID: 26849 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125675 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 1.0 0.025 1.000 0 102 75.3 123
Toluene 11 0.050 1.000 0 107 80 124
Ethylbenzene 1.2 0.050 1.000 0 115 82.8 121
Xylenes, Total 34 0.10 3.000 0 112 83.9 122
Surr: 4-Bromofluorobenzene 1.4 1.000 11 80 120
Sample ID 1608446-001AMS SampType: MS TestCode: EPA Method 8021B: Volatiles
Client ID: SB3-S-10.0-160804 Batch ID: 26849 RunNo: 36339
Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125677 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 1.0 0.025 0.9872 0 102 71.5 122
Toluene 1.1 0.049 0.9872 0 109 7.2 123
Ethylbenzene 1.2 0.049 0.9872 0 118 75.2 130
Xylenes, Total 34 0.099 2.962 0 114 72.4 131
Surr: 4-Bromofluorobenzene 11 0.9872 108 80 120
; Sample ID 1608446-001AMSD SampType: MSD TestCode: EPA Method 8021B: Volatiles
v Client ID: SB3-5-10.0-160804 Batch ID: 26849 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125678 Units: mg/Kg
| Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 1.0 0.025 1.000 0 101 71.5 122 0.636 20
Toluene 1.0 0.050 1.000 0 105 1.2 123 238 20
Ethylbenzene 1.1 0.050 1.000 0 114 75.2 130 1.87 20
Xylenes, Total 3.3 0.10 3.000 0 109 724 131 2.88 20
Surr: 4-Bromoflucrobenzene 1.1 1.000 106 80 120 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below guantitation limits Page 8 of 8
ND  Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature 1s out of limit as specified



HALL Hall Environmental Analysis Laboratory
ENVIRONMENTAL 4901 Hawkins NE :
ANALYSIS Atuguergue, MM 87109 Sample Log-In Check List
LABORATORY TELi 50.5-345-3975 FAX 505-345-4107
Website: www.hallenvironmental.com
Client Name: SMA-FARM Work Order Number: 1608446 RcptNo: 1
- n i e . o _— - &
Received by/date: 77 Cdy/ Cﬁi @ i
Logged By:  Anne Thore 8/6/2016 7:45:00 AM g :
Completed By:  Anne Thorne 8/8/2016 dm j
R d B
siowsssy Y 03fo8/IL - _
Chain of Custody
1. Custody seals intact on sample bottles? Yes || No [ Not Present V]
2. Is Chain of Custody complete? Yes No [ Not Present |
3. How was the sample delivered? Courier
Login
4. Was an attempt made to cool the samples? Yes ¥ No NA []
5. Were all samples received at a temperature of >0° C to 6.0°C Yes ¥ No | NA
6. Sample(s) in proper container(s)? Yes No
7. Sufficient sample volume for indicated test(s)? Yes ¥ No ]
8. Are samples (except VOA and ONG) properly preserved? Yes W/ No [J
9. Was preservative added to bottles? Yes | | No Vi NA [
10.VOA vials have zero headspace? Yes [ No [ ] NoVOA Vials @
11. Were any sample containers received broken? Yes ] No ¥ B
# of preserved
bottles checked
12.Does paperwork match bottle labels? Yes /] No [ forpH: 5
(Note discrepancies on chain of custody) (<2 or >12 unless noted)
13. Are matrices correctly identified on Chain of Custody? Yes No [] Adjusted?
14. Is it clear what analyses were requested? Yes V¥ No [
15. Were all holding times able to be met? Yes M No [ Checked by:
(If no, notify customer for authaorization.) D - S
Special Handling (if applicable)
16. Was cllent notlﬁed of all dlscrepanaes with this order? Yes [ No ] NA ¥
Person Notified: | Date | ,
By Whom: Via: | | eMail | | Phone [ ]| Fax _ | In Person

| Regarding:
| Client Instructions: |

17. Additional remarks:

18. Cooler Information
__Cooler No | Temp °C | Condition | Seal Intact | SealNo | SealDate | Signed By |

it 20 Good Yes

Page 1 of |




Chain-of-Custody Record

lient:

Sogde- M;llo & Assoc,

Turn-Around Time:

X Standard O Rush

ailing Address: Yol W B dmy
v oQ

Project Name:

BPmudge LSoze

pGlV'Mn‘\Q‘l'g N, A &fﬁ

Project #:

HALL ENVIRONMENTAL
ANALYSIS LABORATORY

www. hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109
Tel. 505-345-3975

Fax 505-345-4107

‘one #: Sos 325. 2535 See vevhawrKs Analysis Request
nail or Fax#: fpven.diede @ Socdormillev Cam Project Manager: = % E § .
i N el ) | ¢
'A/QCPackage. o Redd A”e)( o\oo/ 8| = g o §
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H REEEFRAEEREER 2
4440325 | 2o; [ |SB3-5-10.0- 184 | oy iav | Cool ¥ X
o
M-l|oFdo [Se:| [SB3-S-13.0- 1804 | ¢ ( X| [¥
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{
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If necessary, s@les submitted to Hall Environmental may be subcontracted to othe(

Ited laboratories. This serves as nohce of this possibility. Any sub-contracted data will be clearly notated on the analytical report.




HALL Hall Environmental Analysis Laboratory

4901 Hawkins NE
ENVIRONMENTAL Albuquerque, NM 87109
ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

Website: www.hallenvironmental.com
LABORATORY

October 05, 2016

Reid Allan
Souder, Miller and Associates
401 W. Broadway

Farmington, NM 87401
TEL: (505) 325-5667
FAX (505) 327-1496

RE: BP Mudge LS 006 OrderNo.: 1608572

Dear Reid Allan:

Hall Environmental Analysis Laboratory received 2 sample(s) on 8/9/2016 for the
analyses presented in the following report.

This report is a revised report and it replaces the original report issued August 15, 2016.

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

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

Sincerely,

Pup

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608572

CLIENT: Souder. Miller and Associates
Project: BP Mudge LS 006

Client Sample ID: SB7B-S-9.0-160805
Collection Date: 8/5/2016 6:45:00 AM

Date Reported: 10/5/2016

Lab ID: 1608572-001 Matrix: SOIL Received Date: 8/9/2016 8:00:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst.: TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1 8/12/2016 5:33:19 PM 26914
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/12/2016 5:33:19 PM 26914
Surr: DNOP 823 70-130 %Rec 1 8/12/2016 5:33:19 PM 26914
EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA
Gasoline Range Organics (GRO) ND 46 mg/Kg 1 8/11/2016 7:52:50 PM 26889
Surr: BFB 79.0 68.3-144 %Rec 1 8/11/2016 7:52:50 PM 26889
EPA METHOD 8021B: VOLATILES Analyst: RAA
Benzene ND 0.023 mg/Kg 1 8/11/2016 7:52:50 PM 26889
Toluene ND 0.046 mg/Kg 1 8/11/2016 7:52:50 PM 26889
Ethylbenzene ND 0.046 mg/Kg 1 8/11/2016 7:52:50 PM 26889
Xylenes, Total ND 0.093 mg/Kg 1 8/11/2016 7:52:50 PM 26889
Surr: 4-Bromofluorobenzene 101 80-120 %Rec 1 8/11/2016 7:52:50 PM 26889

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

Qualifiers: *  Value exceeds Maximum Contaminant Level

D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND  Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits Page 1 of 5
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608572
Date Reported: 10/5/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB7B-S-11.5-160805

Project: BP Mudge LS 006 Collection Date: 8/5/2016 7:30:00 AM
Lab ID: 1608572-002 Matrix: SOIL Received Date: 8/9/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 98 mg/Kg 1 8/12/2016 5:55:24 PM 26914
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/12/2016 5:55:24 PM 26914
Surr: DNOP 84.4 70-130 %Rec 1 8/12/2016 5:55:24 PM 26914
EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA
Gasoline Range Organics (GRO) ND 4.8 mg/Kg 1 8/11/2016 8:17:16 PM 26889
Surr: BFB 82.8 68.3-144 %Rec 1 8/11/2016 8:17:16 PM 26889
EPA METHOD 8021B: VOLATILES Analyst: RAA
Benzene ND 0.024 mg/Kg 1 8/11/2016 8:17:16 PM 26889
Toluene ND 0.048 mg/Kg 1 8/11/2016 8:17:16 PM 26889
Ethylbenzene ND 0.048 mg/Kg 1 8/11/2016 8:17:16 PM 26889
Xylenes, Total ND 0.096 mg/Kg 1 8/11/2016 8:17:16 PM 26889
Surr; 4-Bromofluorobenzene 104 80-120 %Rec 1 8/11/2016 8:17:16 PM 26889
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information,
Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times tor preparation or analysis exceeded J  Analyte detected below quantitation limits Page 2 of 5
ND  Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



QC SUMMARY REPORT

WO#: 1608572
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID LCS-26914 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: LCSS Batch ID: 26914 RunNo: 36459
Prep Date: 8/11/2016 Analysis Date: 8/12/2016 SeqNo: 1129466 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) 42 10 50.00 (0] 83.1 62.6 124
Surr: DNOP 4.0 5.000 80.9 70 130
Sample ID MB-26914 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: PBS Batch ID: 26914 RunNo: 36459
Prep Date: 8/11/2016 Analysis Date: 8/12/2016 SeqNo: 1129467 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) ND 10
Motor Qil Range Organics (MRO) ND 50
Surr: DNOP 8.6 10.00 85.8 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix Value above quantitation range
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 3 of 5

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Sample pH Not In Range
Reporting Detection Limit

éﬁ'u'—mw

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




QC SUMMARY REPORT

WO#: 1608572
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID 1608572-002AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB7B-S-11.5-160805 Batch ID: 26889 RunNo: 36413
Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128245 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 26 47 23.70 0 109 59.3 143
Surr: BFB 890 947.9 94.0 68.3 144
Sample ID 1608572-002AMSD SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB7B-S-11.5-160805 Batch ID: 26889 RunNo: 36413
Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128246 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 27 48 24.15 0 110 59.3 143 2.46 20
Surr: BFB 890 966.2 92.1 68.3 144 0 0
Sample ID LCS-26889 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: 26889 RunNo: 36413
Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128262 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 23 5.0 25.00 0 91.5 80 120
Surr: BFB 890 1000 89.0 68.3 144
Sample ID MB-26889 SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: 26889 RunNo: 36413
Prep Date: 8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128263 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 5.0
Surr: BFB 860 1000 86.4 68.3 144
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 4 of 5
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608572

Hall Environmental Analysis Laboratory, Inc. 05-0ct-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
1 Sample ID 1608572-001AMS SampType: MS TestCode: EPA Method 8021B: Volatiles
| Client ID: SB7B-5-9.0-160805 Batch ID: 26889 RunNo: 36413
‘ Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqgNo: 1128271 Units: mg/Kg
| Analyte Result PQL SPK value SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 1.0 0.024 0.9515 0 109 71.8 122
Toluene 1.0 0.048 0.9515 0 107 71.2 123
Ethylbenzene 1.0 0.048 0.9515 0 108 752 130
Xylenes, Total 31 0.095 2.854 0 107 724 13

Surr: 4-Bromofluorobenzene 1.1 09515 111 80 120
Sample ID 1608572-001AMSD SampType: MSD TestCode: EPA Method 8021B: Volatiles
' Client ID: SB7B-5-9.0-160805 Batch ID: 26889 RunNo: 36413
. Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128272 Units: mg/Kg
| Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLtimit %RPD RPDLimit Qual
Benzene 1.1 0.024 0.9737 0 111 T1.5 122 4.22 20
Toluene 11 0.049 0.9737 0 113 71.2 123 7.81 20
Ethylbenzene 1.1 0.049 0.9737 0 112 752 130 6.53 20
Xylenes, Total 32 0.097 2.921 0 110 72.4 131 481 20

Surr: 4-Bromofluorobenzene 1.1 0.9737 113 80 120 0 0
! Sample ID LCS-26889 SampType: LCS TestCode: EPA Method 8021B: Volatiles
| Client ID:  LCSS Batch ID: 26889 RunNo: 36413
| Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128289 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 0.89 0.025 1.000 0 894 753 123
Toluene 0.90 0.050 1.000 0 90.4 80 124
Ethylbenzene 0.88 0.050 1.000 0 876 8238 121
Xylenes, Total 26 0.10 3.000 0 87.4 839 122

Surr: 4-Bromofluorobenzene 11 1.000 108 80 120
' Sample ID MB-26889 SampType: MBLK TestCode: EPA Method 8021B: Volatiles

Client ID: PBS Batch ID: 26889 RunNo: 36413
| Prep Date:  8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128290 Units: mg/Kg
\
J}Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10

Surr: 4-Bromofluorobenzene 11 1.000 115 80 120
Qualifiers:

*  Value exceeds Maximum Contaminant Level.

D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND  Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

W = T &

Analyte detected in the associated Mcthod Blank

Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Detection Limit

Sample container temperature 1s out of limit as specified

Page 5 of 5



HALL Hail Environmental 4nalvsis Laboratory
ENVIRONMENTAL 4901 Hawkins NE .
ANALYSIS atuguerque, N 87109 - Sample Log-ln Check List
¥ e - r. » o 7
LABORATORY TEL: 505-345-3975 FAX: 505-345-4107
Website: wiww_hallenvironmental com
Client Name: SMA-FARM Work Order Number: 1808572 ReptNo: 1
Received by/date: M Bg , OC 1 ! } LD
Logged By: Ashley Gallegos 8/9/2016 8:00:00 AM =
. Completed By:  Ashi allegos 8/ 16 £:29:50 PM 3%;76,
 Reviewed By: IBho Il
Chain of Custody
1. Custody seals intact on sample bottles? Yes | No L] Not Present #]
2. Is Chain of Custody complete? Yes ¥ No [] Not Present [
3. How was the sample delivered? Courier
Login
4. Was an attempt made to cool the samples? Yes @ No L] NA (]
5. Were all samples received at a temperature of >0° C to 6.0°C Yes W No [ | NA L]
6. Sample(s) in proper container(s)? Yes ¥ No []
7. Sufficient sample volume for indicated test(s)? Yes No _|
8. Are samples (except VOA and ONG) properly preserved? Yes No _J
9. Was preservative added to bottles? Yes [J No & NA [
10.VOA vials have zero headspace? Yes ¥ No _]  NoVOA Vials ]
11. Were any sample containers received broken? Yes L No
# of preserved
. bottles checked
12.Does paperwork match bottle labels? Yes o No | + for pH:
(Note discrepancies on chain of custody) ‘ (<2 or >12 unless noted)
13. Are matrices correctly identified an Chain of Custody? Yes ¥ No L] | Ajusiad?
14 Is it clear what analyses were requested? Yes No [
|
15. Were all holding times able to be met? Yes o No [ | Checked by:
(If no, notify customer for authorization.)
Special Handling (if applicable)
16. Was client notified of all discrepancies with this order? Yes || No [ NA o
Person Notified: % Date |
By Whom: ™ ' T Viar [ eMail [] Phone [ ] Fax  inPerson i

r..mw..;.,mue,.-a._- erat b ot

Regarding:

Client Instructions: }

17. Additional remarks:

18. Cooler Information
Cooler No | Temp°C | Condition | Seal Intact | sealNo | Seal Date | SignedBy |
1 18 Good Yes ' |

Page | of |




Chain-of-Custody Record

ienﬁ%ouim M :llov & Assoc

Turn-Around Time:

,?f Standard J Rush

ailing Address: 4ol —Bf()qi

Project Name:

BsePM uchyL, LS sl

T'a-gmm\g’ﬁm NM g+dal

Yone #: So5" 325 #5335

Project #:
See  sSemankS

HALL ENVIRONMENTAL
ANALYSIS LABORATORY

www . hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109
Tel. 505-345-3975

Fax 505-345-4107
Analysis Request

nail or Fax#: 2dven.d rede @ Sodiim lise-(om  |Project Manager: = T} 8
/QC Package: Pard A 5| & § ? | &
1QC Package: L Sl o o i 8
0| @A
Standard 7 Level 4 (Full Validation) . 9. = 2|
" _ i T \& =y SR>
screditation Sampler: L’L«V/ Jes g ol X = <|R 2lg z
NELAP O Other On Ice: W Y65 s N e t@ gzl o = < 5
i L S ~ . o
EDD(Type) . .. . .. Sample Temperature: o el Bigl=| 8|8 o
, Elal 2l 2l8l2|ale| S|z 2
; , =121 38|83 w2l >0 2
> B 8 T = =] DLl o]~ @ il Q
»ate | Time | Matix | Sample Request D | Comaner \Presenvativel e n No N8 22| vl<|2|a|x|l? =
Typeand# | Type @ Wlrrlaelz|xls| g|3R @
WORS1A (W b|F E|D|8 2| <[] <
05| 0bdS|Soi[ |SB 2B5 -0~ 160806 | Yoy 164 coo | - 00| X X
05-00330 |Sor| |58 pB-S- 115 -16080S"| [ jar-| U -002 N
ite: Time: Relinquished ba. ‘ Received l:y:! D?te: Time Remarks: Bp Tavus icl-
‘ g § 7y 3 1 p ; ! _— " :
e | b L~ \&’_::3; [ pldo ¥ gie_ked VID, VD RINKWI AL
b [Tme  |Relipquished by R;;s::i?" Date  Time WRS: I+ ~0046 C-EWMUDELEL SL
& r .k 3 ) B " h j o
Ao 115 |\ Mok s (Frow”” 08loa (1§ 0800

If recessary, samples az;‘ubmi'rted to Hall Eavironmental may be subcontracted to other accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the anatylical report
Nt




HALL Hall Environmental Analysis Laboratory

4901 Hawkins NE
ENVIRONMENTAL Albuquerque, NM 87109
ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

Website: www.hallenvironmental.com
LABORATORY

October 05, 2016

Reid Allan

Souder, Miller and Associates
401 W. Broadway
Farmington, NM 87401

TEL: (505) 325-5667

FAX (505) 327-1496

RE: BP Mudge LS006 OrderNo.: 1608309

Dear Reid Allan:

Hall Environmental Analysis Laboratory received 6 sample(s) on 8/4/2016 for the
analyses presented in the following report.

This report is a revised report and it replaces the original report issued August 15, 2016.

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

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

Sincerely,

e

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Analytical Report
Lab Order 1608309

Hall Environmental Analysis Laboratory, Inc. Date Reported: 10/5/2016

CLIENT: Souder, Miller and Associates Client Sample ID: SB6-S-5.0-160801

Project: BP Mudge LS006 Collection Date: 8/1/2016 10:51:00 AM
Lab ID: 1608309-001 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.6 mg/Kg 1  8/9/2016 10:36:38 AM 26826
Motor Qil Range Organics (MRO) ND 48 mg/Kg 1  8/9/2016 10:36:38 AM 26826
Surr: DNOP 98.0 70-130 %Rec 1 8/9/2016 10:36:38 AM 26826
EPA METHOD 8015D: GASOLINE RANGE Analyst. NSB
Gasoline Range Organics (GRO) ND 4.7 mg/Kg 1  8/9/2016 12:18:20 PM 26838
Surr: BFB 106 68.3-144 %Rec 1 8/9/2016 12:18:20 PM 26838
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Toluene ND 0.047 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Ethylbenzene ND 0.047 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Xylenes, Total ND 0.094 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Surr: 4-Bromofluorobenzene 101 80-120 %Rec 1  8/9/2016 12:18:20 PM 26838

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

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 1 of 9
Sample pH Not In Range

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

RPD outside accepted recovery limits Reporting Detection Limit

sZv-mw

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

S —————




Analytical Report
Lab Order 1608309
Hall Environmental Analysis Laboratory, Inc.

CLIENT: Souder, Miller and Associates Client Sample ID: SB6-D-10.5-160801

Project: BP Mudge LS006 Collection Date: 8/1/2016 12:15:00 PM
Lab ID: 1608309-002 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.7 mg/Kg 1 8/9/2016 10:58:23 AM 26826
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 10:58:23 AM 26826
Surr: DNOP 106 70-130 %Rec 1 8/9/2016 10:58:23 AM 26826
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 48 mg/Kg 1  8/9/2016 12:41:50 PM 26838
Surr: BFB 109 68.3-144 %Rec 1  8/9/2016 12:41:50 PM 26838
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/9/2016 12:41:50 PM 26838
Toluene ND 0.048 mg/Kg 1  8/9/2016 12:41:50 PM 26838
Ethylbenzene ND 0.048 mg/Kg 1 8/9/2016 12:41:50 PM 26838
Xylenes, Total ND 0.096 mg/Kg 1  8/9/2016 12:41:50 PM 26838
Surr: 4-Bromofluorobenzene 102 80-120 %Rec 1 8/9/2016 12:41:50 PM 26838

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 2 0 £9
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified

SEv-mw

S % Recovery outside of range due to dilution or matrix




=

Analytical Report
Lab Order 1608309

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Souder, Miller and Associates
Project: BP Mudge LS006

Lab ID: 1608309-003

Matrix: SOIL

PQL Qual Units

Date Reported: 10/5/2016

Client Sample ID: SB6-D-10.0-160801

Collection Date: 8/1/2016 11:04:00 AM
Received Date: 8/4/2016 6:30:00 AM

Analyses Result DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.6 mg/Kg 1 8/9/2016 11:20:20 AM 26826
Motor Oil Range Organics (MRO) ND 48 mg/Kg 1 8/9/2016 11:20:20 AM 26826
Surr: DNOP 106 70-130 %Rec 1 8/9/2016 11:20:20 AM 26826
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 48 mg/Kg 1  8/9/2016 1:05:16 PM 26838
Surr: BFB 107 68.3-144 %Rec 1 8/9/2016 1:05:16 PM 26838
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/9/2016 1:05:16 PM 26838
Toluene ND 0.048 mg/Kg 1 8/9/2016 1:05:16 PM 26838
Ethylbenzene ND 0.048 mg/Kg 1 8/9/2016 1:05:16 PM 26838
Xylenes, Total ND 0.097 mg/Kg 1 8/9/2016 1:05:16 PM 26838
Surr: 4-Bromofluorobenzene 101 80-120 %Rec 1 8/9/2016 1:05:16 PM 26838

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

Qualifiers: *

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

sEfv-mw

Sample pH Not In Range
Reporting Detection Limit

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits Page 3 of 9

Sample container temperature is out of limit as specified




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608309

CLIENT: Souder, Miller and Associates
Project: BP Mudge LS006

Date Reported: 10/5/2016

Client Sample ID: SB6-D-23.0-160802
Collection Date: 8/2/2016 1:15:00 PM

Lab ID: 1608309-004 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1 8/9/2016 11:42:15 AM 26826
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 11:42:15 AM 26826
Surr: DNOP 136 70-130 %Rec 1 8/9/2016 11:42:15 AM 26826

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Surr: BFB 107 68.3-144 %Rec 1  8/9/2016 1:28:44 PM 26838

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Toluene ND 0.050 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Ethylbenzene ND 0.050 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Xylenes, Total ND 0.099 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Surr: 4-Bromofluorobenzene 98.5 80-120 %Rec 1  8/9/2016 1:28:44 PM 26838

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

£E1~—-mm

Sample pH Not In Range
Reporting Detection Limit

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits Page 4 of 9

Sample container temperature is out of limit as specified




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608309

Date Reported: 10/5/2016

CLIENT: Souder, Miller and Associates
Project: BP Mudge LS006
Lab ID: 1608309-005

Matrix: SOIL

Client Sample ID: SB7-A-5.0-160803
Collection Date: 8/3/2016 9:15:00 AM
Received Date: 8/4/2016 6:30:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst. TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1 8/12/2016 6:17:23 PM 26826
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1  8/12/2016 6:17:23 PM 26826
Surr: DNOP 79.5 70-130 %Rec 1 8/12/2016 6:17:23 PM 26826
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 4.8 mg/Kg 1 8/9/2016 1:52:13 PM 26838
Surr: BFB 108 68.3-144 %Rec 1 8/9/2016 1:52:13 PM 26838
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/9/2016 1:52:13 PM 26838
Toluene ND 0.048 mg/Kg 1 8/9/2016 1:52:13 PM 26838
Ethylbenzene ND 0.048 mg/Kg 1 8/9/2016 1:52:13 PM 26838
Xylenes, Total ND 0.097 mg/Kg 1 8/9/2016 1:52:13 PM 26838
Surr: 4-Bromofluorobenzene 100 80-120 %Rec 1 8/9/2016 1:52:13 PM 26838

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND  Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

T - m

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range

Reporting Detection Limit

Page 5 of 9

Sample contarner temperature is out of limit as specified



Analytical Report
Lab Order 1608309

Hall Envnronmental Analysis Laboratory, Inc. Date Reported 10/5/2016
CLIENT Souder Miller and Associates Chent Sample ID: SB7-A-6 5 160803
Project: BP Mudge LS006 Collection Date: 8/3/2016 9:35:00 AM
Lab ID: 1608309-006 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1  8/9/2016 12:26:16 PM 26826
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 12:26:16 PM 26826
Surr: DNOP 118 70-130 %Rec 1 8/9/2016 12:26:16 PM 26826
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 4.8 mg/Kg 1 8/9/2016 2:15:45 PM 26838
Surr: BFB 107 68.3-144 %Rec 1 8/9/2016 2:15:45PM 26838
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 0.057 0.024 mg/Kg 1  8/9/2016 2:15:45 PM 26838
Toluene 0.32 0.048 mg/Kg 1 8/9/2016 2:15:45 PM 26838
Ethylbenzene ND 0.048 mg/Kg 1 8/9/2016 2:15:45 PM 26838
Xylenes, Total 0.34 0.095 mg/Kg 1 8/9/2016 2:15:45 PM 26838
Surr: 4-Bromofluorobenzene 97.3 80-120 %Rec 1 8/9/2016 2:15:45 PM 26838

Refer to the QC Summary repon and sample Iogm checklist for flagged QC data and preservatlon information.

Qualifiers: . Value exceeds Maximum Contammant Level. B Analyte detected in the assocmted Mcthod Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 6 of 9
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
w

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




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1608309

05-Oct-16

Sample container temperature is out of limit as specified

Client: Souder, Miller and Associates
Project: BP Mudge LS006
Sample ID LCS-26826 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: LCSS Batch ID: 26826 RunNo: 36316
Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1124902 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) 42 10 50.00 0 84.0 62.6 124
Surr: DNOP 4.4 5.000 87.8 70 130
Sample ID MB-26826 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: PBS Batch ID: 26826 RunNo: 36316
Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1124903 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) ND 10
* Motor Oil Range Organics (MRO) ND 50
Surr: DNOP 9.1 10.00 91.0 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 7 of 9
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix w




QC SUMMARY REPORT

WO#: 1608309
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: Souder, Miller and Associates
Project: BP Mudge LS006
Sample ID MB-26838 SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: 26838 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125609 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 5.0
Surr: BFB 1100 1000 110 68.3 144
Sample ID LCS-26838 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: 26838 RunNo: 36339
Prep Date:  8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125610 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 28 5.0 25.00 0 112 80 120
Surr: BFB 1200 1000 121 68.3 144
Qualifiers:

*  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

s v-mw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified

Page 8 of 9




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1608309
05-Oct-16

Client:
Project:

Souder, Miller and Associates
BP Mudge LS006

Sample ID MB-26838
Client ID: PBS

SampType: MBLK
Batch ID: 26838

TestCode: EPA Method 8021B: Volatiles
RunNo: 36339

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125662 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene ND 0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10
Surr: 4-Bromofiuorobenzene 1.0 1.000 104 80 120

Sample ID LCS-26838
ClientID: LCSS

SampType: LCS
Batch ID: 26838

TestCode: EPA Method 8021B: Volatiles
RunNo: 36339

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SegNo: 1125663 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 0.92 0.025 1.000 0 91.5 75.3 123
Toluene 1.0 0.050 1.000 0 102 80 124
Ethylbenzene 1.1 0.050 1.000 0 113 82.8 121
Xylenes, Total 33 0.10 3.000 0 111 83.9 122
Surr: 4-Bromofiuorobenzene 141 1.000 110 80 120

Qualifiers:

*  Value exceeds Maximum Contaminant Level.

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Page 9 of 9
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Sample pH Not In Range
RL  Reporting Detection Limit
W Sample container temperature is out of limit as specified
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ENVIRONMENTAL 4901 Harwkins NE _
ANALYSIS Atbuquergue, N1 87109 - Sample Log-In Check List
TEL: 505-345-3975 FAX: 505-345-4107

ORATORY Website: www.hallenvironmental.com
Client Name:  SMA-FARM W(Tk Order\Number, 1608308 ReptNo: 1
N/

A T
Received by/date: \F%~ \ VO IDY \\ \0
Logged By: Ashley Gallagg; 8/4/2016 6:30:(10 AM 9@&

Completed By:  Ashley Gallegos 8/5/2016 11:44:13 AM

Reviewed By: TO 21035 l o
- T ]

Chain of Custody

1. Custody seals intact on sample bottles? Yes [] No [J Not Present
2. Is Chain of Custody complete? Yes No [] Not Present [

3. How was the sample delivered? Courier
Login
4. was an attempt made to cool the samples? Yes No [ NA [
5. Were all samples received at a temperature of >0° C to 6.0°C Yes No [] NA [

6. Sample(s) in proper container(s)? Yes M No [

7. Sufficient sample volume for indicated test(s)? Yes No [

8. Are samples (except VOA and ONG) properly preserved? Yes M No []

9. Was preservative added to bottles? Yes [ | No W/ Na O
10.VOA vials have zero headspace? Yes [ No [ No VOA Vials
11. Were any sample containers received broken? Yes 4 No h

# of preserved
bottles checked
12.Does paperwork match bottle labels? Yes No [ | forpH:
(Note discrepancies on chain of custody) (<2 or >12 unless noted)
13. Are matrices correctly identified on Chain of Custody? Yes ¥ Ne [ Adjusted?
14. Is it clear what analyses were requested? Yes No [
15. Were all holding times able to be met? Yes No [] Checked by:
(If no, notify customer for authorization.)
Special Handling (if applicable
16. Was client notified of all discrepancies with this order? Yes [ No [ ] NA M
S |
Person Notified: i Date ; i
By Whom: Via: | | eMail | | Phone | | Fax | |InPerson g
Regarding: . — |
Client Instructions: { - —
17. Additional remarks:
18. Cooler Information
| CoolerNo | Temp °C | Condition | Seal Intact | SealNo | SealDate | SignedBy |

1 o 25 ~ Good Yes

Page 1 of 1




Chain-of-Custody Record

lient:
Soudor millev-g R3Sac.

Turn-Around Time:

JX Standard O Rush

ailing Address:

4ol W. Beoad uo.,v

Project Name:

BP Mudqe LS o6

Favwine fan, AV 8340(

~J
S5a5 _325- 1535

Project #:

HALL ENVIRONMENTAL
ANALYSIS LABORATORY

www.hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109

Tel. 505-345-3975

Fax 505-345-4107

Analysis Request

none #: See, veénrav WS
nail or Fax#: f,eon . diede © Srudera: (lov . Com Project Manager: - % 63
4/QC Package: Pe{d Allen S 3 ) Uf, é
w ©
' Standard O Level 4 (Full Validation) R % 8 &
sereditation Sampler: L\.b/ JES g a =l =IR g § 5
NELAP O Other T o LY | g[S 1= = _
o] W | w M EIEIEIE 9 -
EDD (Type) o0 5| o Sl 3| > &
= - ) o Q S QO O <C S 0
'f‘;g§m§§g§¢'ﬁ§§ 2
" 7 i -~ « - < e}
sate | Time | Matrix Sample Request ID Container |Preservativel.: » NN >+< S22l &% 2 @ @ ol ? a
Type and # Type nlxcl 8 T 8 slslgle i3]
013 HEEEHEIHERE 1z
1L 1051 | Soi| |SBEK-5.0-1ku8o[ | M o3 jav | ! ¥| |x
1-1L] 125 |soil |SR&-D ~10.5-( 40801 i s ¥ X
1L | o4 |Seil |SRE-D -10.0-150801 . " o LS
2-1L 1315 | soil | SB&-D-23.0~ 16080 e i x|
36 10915 |So;l |SBI-A-8.0- 160803 = 5 X
3-& | 6935 |soil | SB2-A-6.5" 166803 Et o b4 ¥
ite:  [Time: Relinquished by: elved by: Lj Date Time RemaTKS:'?LQq se_ ;nusice. BP
1 \
'))u 1555 /Jﬂ 7?— O\-Ub Z/IU ISS Y VID:UDRINWIA L
ate:  |Time: R/*r{ uished by: Date’ | Time B
_ WBS T0016C-E: muD6EELS,
I [154 Jf\(\, _— oglpd |l buBO

If necessary, spmpies submitted to Hall Environmental may be sul

cted to‘other accredit

A
boratories. This serves Js notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.




HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

October 05, 2016

Reid Allan
SMA-FARM

401 W. Broadway
Farmington, NM 87401
TEL: (505) 325-5667
FAX (505) 327-1496

RE: BP Mudge LS 006

Dear Reid Allan:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

OrderNo.: 1608706

Hall Environmental Analysis Laboratory received 5 sample(s) on 8/10/2016 for the

analyses presented in the following report.

This report is a revised report and it replaces the original report issued August 18, 2016.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. See the

sample checklist and/or the Chain of Custody for information regarding the sample receipt
temperature and preservation. Data qualifiers or a narrative will be provided if the sample
analysis or analytical quality control parameters require a flag. All samples are reported

as received unless otherwise indicated.

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

Sincerely,

WA

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608706

Date Reported: 10/5/2016

CLIENT: SMA-FARM

Client Sample ID: SB4-S-4.0-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 4:04:00 PM
Lab ID: 1608706-001 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.5 mg/Kg 1 8/16/2016 12:57:43 AM 26952
Motor Oil Range Organics (MRO) ND 47 mg/Kg 1 8/16/2016 12:57:43 AM 26952
Surr: DNOP 101 70-130 %Rec 1 8/16/2016 12:57:43 AM 26952
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 4.7 mg/Kg 1 8/16/2016 1:50:48 PM 26959
Surr: BFB 79.5 68.3-144 %Rec 1 8/16/2016 1:50:48 PM 26959
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1  8/16/2016 1:50:48 PM 26959
Toluene ND 0.047 mg/Kg 1  8/16/2016 1:50:48 PM 26959
Ethylbenzene ND 0.047 mg/Kg 1  8/16/2016 1:50:48 PM 26959
Xylenes, Total ND 0.094 mg/Kg 1 8/16/2016 1:50:48 PM 26959
Surr: 4-Bromofluorobenzene 92.2 80-120 %Rec 1 8/16/2016 1:50:48 PM 26959

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

Qualifiers: *
D
H
ND
R
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

£ ve-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample container temperature is out of limit as specified

Analyte detected below quantitation limits Page 1 of 8
Sample pH Not In Range
Reporting Detection Limit




Analytical Report

Lab Order 1608706
Hall Environmental Analysis Laboratory, Inc. Date Reported: 10/5/2016
CLIENT: SMA-FARM Client Sample ID: SB4-S-8.0-160808
Project: BP Mudge LS 006 Collection Date: 8/8/2016 4:16:00 PM
Lab ID: 1608706-002 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.5 mg/Kg 1 8/16/2016 1:19:32 AM 26952
Motor Oil Range Organics (MRO) ND 47 mg/Kg 1  8/16/2016 1:19:32 AM 26952
Surr: DNOP 103 70-130 %Rec 1 8/16/2016 1:19:32 AM 26952
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 46 mg/Kg 1 8/16/2016 3:01:27 PM 26959
Surr: BFB 80.4 68.3-144 %Rec 1 8/16/2016 3:01:27 PM 26959
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.023 mg/Kg 1  8/16/2016 3:01:27 PM 26959
Toluene ND 0.046 mg/Kg 1 8/16/2016 3:01:27 PM 26959
Ethylbenzene ND 0.046 mg/Kg 1 8/16/2016 3:01:27 PM 26959
Xylenes, Total ND 0.091 mg/Kg 1 8/16/2016 3:01:27 PM 26959
Surr: 4-Bromofluorobenzene 93.3 80-120 %Rec 1 8/16/2016 3:01:27 PM 26959

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

Analyte detected in the associated Method Blank
Value above quantitation range

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Analyte detected below quantitation limits Page 2 of 8
Sample pH Not In Range
Reporting Detection Limit

s v-mw

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




Analytical Report
Lab Order 1608706

Hall Environmental Analysis Laboratory, Inc.

CLIENT: SMA-FARM
Project: BP Mudge LS 006

Date Reported: 10/5/2016

Client Sample ID: SB4-D-18.0-160808
Collection Date: 8/8/2016 2:50:00 PM

Lab ID: 1608706-003 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/16/2016 1:41:12 AM 26952
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/16/2016 1:41:12 AM 26952
Surr: DNOP 92.4 70-130 %Rec 1 8/16/2016 1:41:12 AM 26952
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 48 mg/Kg 1 8/16/2016 4:12:01 PM 26959
Surr: BFB 80.6 68.3-144 %Rec 1 8/16/2016 4:12:01 PM 26959
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/16/2016 4:12:01 PM 26959
Toluene ND 0.048 mg/Kg 1 8/16/2016 4:12:01 PM 26959
Ethylbenzene ND 0.048 mg/Kg 1 8/16/2016 4:12:01 PM 26959
Xylenes, Total ND 0.097 mg/Kg 1 8/16/2016 4:12:01 PM 26959
Surr: 4-Bromofluorobenzene 93.0 80-120 %Rec 1 8/16/2016 4:12:01 PM 26959

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits Page 3 of 8
Sample pH Not In Range

Reporting Detection Limit
Sample container temperature is out of limit as specified




Analytical Report
Lab Order 1608706

Hall Environmental Analysis Laboratory, Inc.

CLIENT: SMA-FARM
Project: BP Mudge LS 006

Date Reported: 10/5/2016

Client Sample ID: SB5-D-6.0-160808

Collection Date: 8/8/2016 7:10:00 AM

Lab ID: 1608706-004 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst. TOM

Diesel Range Organics (DRO) ND 9.5 mg/Kg 1  8/16/2016 2:02:55 AM 26952
Motor Oil Range Organics (MRO) ND 47 mg/Kg 1 8/16/2016 2:02:55 AM 26952
Surr: DNOP 91.4 70-130 %Rec 1 8/16/2016 2:02:55 AM 26952
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 47 mg/Kg 1 8/16/2016 4:35:29 PM 26959
Surr: BFB 80.8 68.3-144 %Rec 1 8/16/2016 4:35:29 PM 26959
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1 8/16/2016 4:35:29 PM 26959
Toluene ND 0.047 mg/Kg 1  8/16/2016 4:35:29 PM 26959
Ethylbenzene ND 0.047 mg/Kg 1 8/16/2016 4:35:29 PM 26959
Xylenes, Total ND 0.095 mg/Kg 1  8/16/2016 4:35:29 PM 26959
Surr: 4-Bromofluorobenzene 92.6 80-120 %Rec 1 8/16/2016 4:35:29 PM 26959

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

B

E
J
P

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 4 of 8
Sample pH Not In Range

RL  Reporting Detection Limit

W

Sample container temperature is out of limit as specified




Analytical Report
Lab Order 1608706

Hall Environmental Analysis Laboratory, Inc. Date Reported: 10/5/2016

Client Sample ID: SB5-D-12.0-160808
Collection Date: 8/8/2016 8:30:00 AM
Received Date: 8/10/2016 8:00:00 AM

CLIENT: SMA-FARM
Project: BP Mudge LS 006
Lab ID: 1608706-005

Matrix: SOIL

Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 17 9.3 mg/Kg 1 8/16/2016 2:24:44 AM 26952
Motor Oil Range Organics (MRO) ND 47 mg/Kg 1 8/16/2016 2:24:44 AM 26952
Surr: DNOP 92.1 70-130 %Rec 1 8/16/2016 2:24:44 AM 26952
EPA METHOD 8015D: GASOLINE RANGE Analyst. NSB
Gasoline Range Organics (GRO) 1 4.8 mg/Kg 1 8/16/2016 4:58:54 PM 26959
Surr: BFB 129 68.3-144 %Rec 1  8/16/2016 4:58:54 PM 26959
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.024 mg/Kg 1  8/16/2016 4:58:54 PM 26959
Toluene ND 0.048 mg/Kg 1  8/16/2016 4:58:54 PM 26959
Ethylbenzene ND 0.048 mg/Kg 1  8/16/2016 4:58:54 PM 26959
Xylenes, Total ND 0.096 mg/Kg 1  8/16/2016 4:58:54 PM 26959
Surr: 4-Bromofluorobenzene 96.5 80-120 %Rec 1  8/16/2016 4:58:54 PM 26959

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

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits Page 5 of 8

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

s v -mw

Sample pH Not In Range
Reporting Detection Limit
Sample container temperature is out of limit as specified




QC SUMMARY REPORT I —

Hall Environmental Analysis Laboratory, Inc. 05-Oct-16

Client: SMA-FARM

Project: BP Mudge LS 006

Sample ID LCS-26952 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: LCSS Batch ID: 26952 RunNo: 36499

Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131127 Units: mg/Kg

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual

Diesel Range Organics (DRO) 51 10 50.00 0 103 62.6 124
Surr: DNOP 47 5.000 94.7 70 130

Sample ID MB-26952 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: PBS Batch ID: 26952 RunNo: 36499

Prep Date:  8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131128 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) ND 10

Motor Oil Range Organics (MRO) ND 50
Surr: DNOP 8.5 10.00 85.3 70 130

Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 6 of 8
ND Not Detected at the Reporting Limit P Sample pH Not In Range

RPD outside accepted recovery limits

RL  Reporting Detection Limit

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




QC SUMMARY REPORT

WO#: 1608706
Hall Environmental Analysis Laboratory, Inc. 05-Oct-16
Client: SMA-FARM
Project: BP Mudge LS 006
Sample ID MB-26959 SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: 26959 RunNo: 36549
Prep Date:  8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131799 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 5.0
Surr: BFB 790 1000 79.2 68.3 144
Sample ID LCS-26959 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: 26959 RunNo: 36549
Prep Date:  8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131800 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 20 5.0 25.00 0 80.1 80 120
Surr: BFB 870 1000 86.6 68.3 144
Sample ID 1608706-002AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB4-S-8.0-160808 Batch ID: 26959 RunNo: 36549
Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131807 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit  %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 19 49 2453 0 77.7 59.3 143
Surr: BFB 860 981.4 87.5 68.3 144
Sample ID 1608706-002AMSD  SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB4-S-8.0-160808 Batch ID: 26959 RunNo: 36549
Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131808 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 18 49 2473 0 722 59.3 143 6.47 20
Surr: BFB 860 989.1 86.7 68.3 144 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix Value above quantitation range
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 7 of 8

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

fsf~v-mw

Sample pH Not In Range
Reporting Detection Limit
Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608706
Hall Environmental Analysis Laboratory, Inc 05-Oct-16
Client: SMA-FARM
Project: BP Mudge LS 006
Sample ID MB-26959 SampType: MBLK TestCode: EPA Method 8021B: Volatiles
Client ID: PBS Batch ID: 26959 RunNo: 36549
Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131828 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit = %RPD RPDLimit Qual
Benzene ND  0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10
Surr: 4-Bromofluorobenzene 0.94 1.000 944 80 120
Sample ID LCS-26959 SampType: LCS TestCode: EPA Method 8021B: Volatiles
ClientID: LCSS Batch ID: 26959 RunNo: 36549
Prep Date:  8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131829 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 0.88  0.025 1.000 0 87.7 753 123
Toluene 0.94  0.050 1.000 0 944 80 124
Ethylbenzene 0.97  0.050 1.000 0 97.2 82.8 121
Xylenes, Total 29 0.10 3.000 0 97.2 83.9 122
Surr: 4-Bromofluorobenzene 0.98 1.000 97.9 80 120
Sample ID 1608706-001AMS SampType: MS TestCode: EPA Method 8021B: Volatiles
Client ID: SB4-S-4.0-160808 Batch ID: 26959 RunNo: 36549
Prep Date:  8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131835 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 0.80 0.024 0.9643 0 826 7.5 122
Toluene 0.88 0.048 0.9643 0 91.6 71.2 123
Ethylbenzene 0.92 0.048 0.9643 0 95.5 75.2 130
Xylenes, Total 28 0.096 2.893 0 96.7 724 131
Surr: 4-Bromofluorobenzene 0.94 0.9643 97.5 80 120
Sample ID 1608706-001AMSD SampType: MSD TestCode: EPA Method 8021B: Volatiles
Client ID: SB4-S-4.0-160808 Batch ID: 26959 RunNo: 36549
Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131836 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 0.78 0.024 0.9533 0 821 71.5 122 1.68 20
Toluene 0.86 0.048 0.9533 0 89.9 71.2 123 3.03 20
Ethylbenzene 0.88  0.048 0.9533 0 922 75.2 130 4.66 20
Xylenes, Total 27  0.095 2.860 0 929 724 131 523 20
Surr: 4-Bromofluorobenzene 0.94 0.9533 98.8 80 120 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 8 of 8
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified




HALL Hall Environmental Analysis Laboratory

ENVIRONMENTAL 4901 Hawkins NE .
ANALYSIS Albuguerque, NM 87109 Samp|e Log-ln Check List
LABORATORY TEL: 50}345—397,) FfL‘(’{ 505-345-4107
Website: www.hallenvironmental.com
Client Name: SMA-FARM Work Order Number: 1608706 RcptNo: 1
) { }
Received by/date: l)\,\ ¥ ’[ [ L‘./ / Hp
Logged By: Michelle Garcia 8/10/2016 8:00:00 AM '"qu-)
| Completed By: ~ Michelle Garcia 8/11/2016 3:47:49 PM T attls Conse>
|
E Reviewed By: O g I' Z I l(é o
Chain of Custody
1. Custody seals intact on sample bottles? Yes _| No [J Not Present
2. Is Chain of Custody complete? Yes VI No [] Not Present _J
3. How was the sample delivered? Courier
Login
4. Was an attempt made to cool the samples? Yes V] No ] NA [
5. Were all samples received at a temperature of >0° C to 6.0°C Yes V] No [ NA [
6. Sample(s) in proper container(s)? Yes ¥ No (]
7. Sufficient sample volume for indicated test(s)? Yes V1 No []
8. Are samples (except VOA and ONG) properly preserved? Yes W No L]
9. Was preservative added to bottles? Yes [ No V] NA [
i I Cl  NoVOA vials V]
10.VOA vials have zero headspace? Yes | | No 0 ials |
11. Were any sample containers received broken? Yes O No ¥ ) -
# of preserved
bottles checked
12. Does paparwork match bottle labels? Yes No [ | | forpH:
(Note discrepancies on chain of custody) (<2 or >12 unless noted)
13. Are matrices correctly identified on Chain of Custody? Yes VI No [ ' Adjusted?
414. Is it clear what analyses were requested? Yes W No [J
15. Were all holding times able to be met? Yes W No [ Checked by:
(If no, notify customer for authorization.)
Special Handling (if applicable
16. Was client notified of all discrepancies with this order? Yes ] No [ NA v
Person Notified: Date ] i
By Whom: Via: [ eMail [_| Phone [] Fax []InPerson !
1 Regarding:
Client Instructions: -H
. . _ ]
17. Additional remarks:
18. Cooler Information
| CoolerNo | Temp °C | Condition | Seal Intact | Seal No | Seal Date | Signed By |

i 18  [Good Yes
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HALL ENVIRONMENTAL
ANALYSIS LABORATORY

www. hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109

Tel. 505-345-3975

Fax 505-345-4107
Analysis Request

ail or Fax#: loven.d:ode @ Swdevmilley.com  |Project Manager: o % § o
JQC Package: Razd Alley S o 2 al 1% §
| ©| =
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ek ol e I HBEBHEHBHE 3
0% 710l , AIEENNHEEEEE <
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310 |e3HOo [Sei| |SBS- D-6.0~(60808 401) Cav coo | "a)’-l ¥ X
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i1, | 1810 e j:u 879%( (87 |V 1D VDBRINK W IR 1
tte; Time: Relinquished by: Received by: Date Time 23 L1 c
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If necessary, @‘»es submitted to Hall Environmental may be subcontracted to other accrfdited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.




HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

August 24, 2016

Reid Allan

Souder, Miller and Associates
401 W. Broadway
Farmington, NM 87401

TEL: (505) 325-5667

FAX (505) 327-1496

RE: BP Mudge LS 006

Dear Reid Allan:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

OrderNo.: 1608898

Hall Environmental Analysis Laboratory received 2 sample(s) on 8/10/2016 for the
analyses presented in the following report.

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

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

WA

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Analytical Report
Lab Order 1608898

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Souder, Miller and Associates

Date Reported: 8/24/2016

Client Sample ID: SB4-D-11.5-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 2:02:00 PM
Lab ID: 1608898-001 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
WALKLEY BLACK TOC/FOC/OM Analyst: JRR
TOC ND 0.13 % C 1  8/18/2016 3:23:00 PM 27064
EPA METHOD 300.0: ANIONS Analyst: LGT
Nitrogen, Nitrite (As N) ND 0.30 mg/Kg 1  8/18/2016 11:11:31 AM 27070
Nitrogen, Nitrate (As N) 14 0.30 mg/Kg 1  8/18/2016 11:11:31 AM 27070
Phosphorus, Orthophosphate (As P) ND 30 mg/Kg 20 8/18/2016 11:48:45 AM 27070
Sulfate 7100 300 mg/Kg 200 8/23/2016 12:32:46 AM 27070
AMMONIA AS N Analyst: CJS
Nitrogen, Ammonia ND 25 mg/Kg 1 8/22/2016 2:25:00 PM  R36667
EPA METHOD 7471: MERCURY Analyst: pmf
Mercury ND 0.032 mg/Kg 1 8/17/2016 12:37:20 PM 27011
EPA METHOD 6010B: SOIL METALS Analyst: MED
Arsenic ND 25 mg/Kg 1  8/17/2016 6:31:01 PM 26997
Barium 17 0.099 mg/Kg 1 8/17/2016 6:31:01 PM 26997
Cadmium ND 0.099 mg/Kg 1 8/17/2016 6:31:01 PM 26997
Chromium 2.7 0.30 mg/Kg 1 8/17/2016 6:31:01 PM 26997
Iron 5200 490 mg/Kg 200 8/18/2016 11:32:08 AM 26997
Lead 27 0.25 mg/Kg 1  8/18/2016 11:34:20 AM 26997
Manganese 91 0.099 mg/Kg 1 8/17/2016 6:31:01 PM 26997
Selenium ND 25 mg/Kg 1 8/17/2016 6:31:01 PM 26997
Silver ND 0.25 mg/Kg 1  8/17/2016 6:31:01 PM 26997
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst. TOM
Diesel Range Organics (DRO) ND 9.5 mg/Kg 1 8/17/2016 1:44:50 PM 27019
Motor Oil Range Organics (MRO) ND 47 mg/Kg 1  8/17/2016 1:44:50 PM 27019
Surr: DNOP 82.6 70-130 %Rec 1 8/17/2016 1:44:50 PM 27019
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 46 mg/Kg 1  8/17/2016 1:44:13 PM 27006
Surr: BFB 84.6 68.3-144 %Rec 1 8/17/2016 1:44:13 PM 27006
EPA METHOD 8021B: VOLATILES Analyst. NSB
Benzene ND 0.023 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Toluene ND 0.046 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Ethylbenzene ND 0.046 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Xylenes, Total ND 0.093 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Surr: 4-Bromofluorobenzene 99.4 80-120 %Rec 1 8/17/2016 1:44:13 PM 27006

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

Qualifiers: »
D  Sample Diluted Due to Matrix

Value exceeds Maximum Contaminant Level.

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

B

E
J
P

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits Page 1 of 10
Sample pH Not In Range

RL  Reporting Detection Limit
w

Sample container temperature is out of limit as specified




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1608898

CLIENT: Souder, Miller and Associates

Project: BP Mudge LS 006 Collection Date: 8/8/2016 10:00:00 AM
Lab ID: 1608898-002 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
WALKLEY BLACK TOC/FOC/OM Analyst: JRR
TOC 0.19 0.13 % C 1  8/18/2016 3:23:00 PM 27064
EPA METHOD 300.0: ANIONS Analyst: LGT
Nitrogen, Nitrite (As N) ND 0.30 mg/Kg 1 8/18/2016 12:01:10 PM 27070
Nitrogen, Nitrate (As N) 1.7 0.30 mg/Kg 1 8/18/2016 12:01:10 PM 27070
Phosphorus, Orthophosphate (As P) ND 30 mg/Kg 20 8/18/2016 12:13:35 PM 27070
Sulfate 5000 300 mg/Kg 200 8/23/2016 12:45:11 AM 27070
AMMONIA AS N Analyst: CJS
Nitrogen, Ammonia ND 25 mg/Kg 1 8/22/2016 2:25:00 PM  R36667
EPA METHOD 7471: MERCURY Analyst: pmf
Mercury ND 0.032 mg/Kg 1 8/17/2016 12:39:09 PM 27011
EPA METHOD 6010B: SOIL METALS Analyst: MED
Arsenic ND 25 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Barium 25 0.099 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Cadmium ND 0.099 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Chromium 4.2 0.30 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Iron 8100 490 mg/Kg 200 8/18/2016 11:36:18 AM 26997
Lead 34 0.25 mg/Kg 1  8/18/2016 11:38:28 AM 26997
Manganese 96 0.099 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Selenium ND 25 mg/Kg 1 8/17/2016 6:34:10 PM 26997
Silver ND 0.25 mg/Kg 1 8/17/2016 6:34:10 PM 26997
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.7 mg/Kg 1 8/17/2016 2:12:39 PM 27019
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/17/2016 2:12:39 PM 27019
Surr: DNOP 81.7 70-130 %Rec 1 8/17/2016 2:12:39 PM 27019
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Surr: BFB 84.4 68.3-144 %Rec 1 8/17/2016 2:54:54 PM 27006
EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.025 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Toluene ND 0.050 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Ethylbenzene ND 0.050 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Xylenes, Total ND 0.10 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Surr: 4-Bromofluorobenzene 100 80-120 %Rec 1 8/17/2016 2:54:54 PM 27006

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

Qualifiers: .

D
H
ND

Value exceeds Maximum Contaminant Level.
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

T - m W

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits Page 20f 10

Sample pH Not In Range
Reporting Detection Limit

Sample container temperature is out of limit as specified




Laboratory Report for
Hall Environmental Analysis
Laboratory

Samples: 1608898-001B & 002B

August 19, 2016

Daniel B. Stephens & Associates, Inc.

4400 Alameda Blivd. NE, Suite C « Albuquerque, New Mexico 87113




August 19,2016

Andy Freeman

Hall Environmental Analysis Laboratory
4901 Hawkins NE, Suite D
Albuquerque, NM 87109

(505) 345-3975

Re: DBS&A Laboratory Report for the Hall Environmental Analysis Laboratory 1608898
Samples

Dear Mr. Freeman:

Enclosed is the report for the Hall Environmental Analysis Laboratory 1608898 samples. Please
review this report and provide any comments as samples will be held for a maximum of 30 days.
After 30 days samples will be returned or disposed of in an appropriate manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not assume
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee
that these data are fully representative of the undisturbed materials at the field site. We recommend
that careful evaluation of these laboratory results be made for your particular application.

The testing utilized to generate the enclosed report employs methods that are standard for the
industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect
any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.

We are pleased to provide this service to Hall Environmental Analysis Laboratory and look forward
to future laboratory testing on other projects. If you have any questions about the enclosed data,
please do not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
SOIL TESTING & RESEARCH LABORATORY

Joleen Hines
[Laboratory Supervising Manager

Enclosure

Daniel B. Stephens & Associates, Inc.

Soil Testing & Research Laboratory
4400 Alameda Blvd. NE, Suite C 505-889-7752
Albuquerque, NM 87113 FAX 505-889-0258
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Daniel B. Stephens & Associates, Inc.

Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air
Laboratory Properties’ Conductivity® Characteristics® Size* Gravity® | Perm- | Atterberg |  Proctor
Sample Number G {VM{VD[CH ! FH { FW|HC; PP | FP | DPP | RH ! EP |WHC|{Kusa| DS | WS] F | C |eabilty] Limits | Compaction
1608898-0018 b | [ %§ %
T i | ; i P
1608898-002B P P i ; i P XX

" G = Gravimetric Moisture Content, VM = Volume Measurement Methad VD = Volume Displacement Method

? CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

* HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
F = Fine (<4.75mm), C = Coarse (>4.75mm)
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Daniel B. Stephens & Associates, Inc.

Notes

Sample Receipt:
Two samples were hand delivered each in a full 8 oz. jar sealed with a lid on August 16, 2016.

Sample Preparation and Testing Notes:

The samples were subjected to particle size analysis testing. Particle diameter calculations in
the hydrometer portion of the particle size analysis testing are based on the use of an assumed
specific gravity value of 2.65.




Daniel B. Stephens & Assncfales, Inc.

Summary of Particle Size Characteristics

i ds, dso ASTM USDA
Sample Number (mm) (mm) (mm) Cu Cs Method Classification Classification
1608898-001B 7.1E-139 0.23 0.28 3.9E+137 6.1E+136 WS/H Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test
1608898-002B 0.00081 0.1 0.14 173 28 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test
dyy = Median particle diameter & dgo DS = Dry sieve ! Greater than 10% of sample is coarse material
u = -aT_
Est = Reported values for d,, C,, C,, and soil i H = Hydrometer
classification are estimates, since extrapolation g
was required to obtain the d,, diameter o= _(dso)” WS = Wet sieve

(d10)(dso)




Daniel B. Stephens & Assoc:)'ales. Inc.

Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
1608898-001B 0.0 73.0 10.7 16.2
1608898-002B 0.0 66.6 gy d 16.6

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.




Particle Size Analysis




Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

Sample Number (mm) (mmy) (mm) C, C. Method Classification Classification
1608898-0018 7.1E-139 0.23 0.28 3.9E+137 6.1E+136 WS/H Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test
1608898-0028 0.00081 0.11 0.14 173 28 WS/H  Classification by ASTM 2487 Sandy Loam  (Est)

requires Atterberg test

ds, = Median particle diameter g deo_ DS = Dry sieve T Greater than 10% of sample is coarse material
“ = dig
Est = Reported values for d,q, C,, C,, and soil H = Hydrometer
classification are estimates, since extrapolation R )
was required to obtain the d., diameter C. = {(d30) WS = Wet sieve
o (d1oM(dso)




Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
1608898-001B 0.0 73.0 10.7 16.2
1608898-0028 0.0 66.6 17.7 15.6

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.
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Job Name:

Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Hall Environmental Analysis Laboratory
Job Number: NM16.0136.00
Sample Number: 1608898-001B

Initial Dry Weight of Sample (g).
Weight Passing #10 (g):
Weight Retained #10 (g):

Client ID: SB4-D-11.5-160808 Weight of Hydrometer Sample (g).
Depth: NA Calculated Weight of Sieve Sample (g):
Test Date: 19-Aug-16 Shape: Rounded
Hardness: Soft
Test Sieve Diameter Wit. Cum Wt, Wit.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3 75 0.00 0.00 314.07 100.00
2" 50 0.00 0.00 314.07 100.00
1.5" 38.1 0.00 0.00 314.07 100.00
1" 25 0.00 0.00 314.07 100.00
3/4" 19.0 0.00 0.00 314.07 100.00
3/8" 9.5 0.00 0.00 314.07 100.00
4 475 0.00 0.00 314.07 100.00
10 2.00 0.00 0.00 314.07 100.00
-10 (Based on calculated sieve wt.)
20 0.85 0.62 0.62 87.65 99.30
40 0.425 11.36 11.98 76.29 86.43
60 0.250 30.46 42.44 45.83 51.92
140 0.106 19.64 62.08 26.19 29.67
200 0.075 2.38 64.46 23.81 26.97
dry pan 0.39 64.85 23.42
wet pan 23.42 0.00
dm (mm) 7.1E-139 d50 (mm) 0.23
dig (mm): 1.0E-08 dgo {mm}: 0.28
Ao (mm): 0.11 dgs (Mm): 0.41
Median Particle Diameter--dsg (mm}: 0.23

Uniformity Coefficient, Cu --[dgg/dg] (mm):

Coefficient of Curvature, Cc --[(ds0)2/(dyo*deo)] (Mm):
Mean Particle Diameter--[(d;g+dso+dg4)/3) (mm):

Note: Reported values ford,q, C,, C,,

3.9E+13@nd soil classification are estimates,

6.1E+13]

0.21

ince extrapolation was required to
btain the d,; diameter

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test

USDA Soil Classification: Sandy Loam

Laboratory analysis by: C. Krous

Data entered by. C. Krous

Checked by: J. Hines




Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Hall Environmental Analysis Laboratory Type of Water Used: DISTILLED
Job Number: NM16.0136.00 Reaction with H,O,: NA
Sample Number: 1608898-001B Dispersant”: (NaPO,)g
Client ID: $B4-D-11.5-160808 Assumed particle density. 2.65
P N Initial Wt. (g): 88.27
Test Date: 18-Aug-16 Total Sample Wt. (g). 314.07
Start Time: 8:39 Wt. Passing #10 (g): 314.07
Time Temp R R. Reor L D P
Date (min) (°C) g/L) {g/L) (g/L) (cm) {(mm) (%) % Finer
18-Aug-16 1 22,5 27.5 5.5 22.0 11.8 0.04540 25.0 25.0
2 225 26.0 55 20.5 12.0 0.03243 23.3 23.3
5 225 25.0 55 19.5 12.2 0.02065 221 221
15 224 23.0 55 17.5 12.5 0.01210 19.8 19.8
30 22.2 21.0 5.5 16.5 12.9 0.00868 17.5 17.5
60 220 20.0 56 14.5 13.0 0.00620 16.4 16.4
120 21.5 20.0 56 144 13.0 0.00441 16.3 16.3
250 212 20.0 5.7 14.3 13.0 0.00306 16.2 16.2
480 216 20.0 5.7 14.3 13.0 0.00220 16.2 16.2
19-Aug-16 1478 21.9 20.0 5.7 14.3 13.0 0.00125 16.2 16.2
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: C. Krous
Data entered by. C. Krous
Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS
3 2185 1. 34 3/8 #4 #10 #20 #40 #60 #140 #200
100 -.T- (AR ’ o T LYDRONET 0
\\ 1
90 10
80 20
{3
T 70 30 3
o) \ 5
w \ 2L
2 60 40 -
> O
o 50 —a— \Net Sieve 50 ;
g N »
= —&— Hydrometer \ m
w pel
= 40 60 w
Z =<
S s
@ 30 70 m
o Nﬁ‘ ~ ] @
[~ =
= f = 8o -
! BLm A
10 90
0 100
1000 100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very coarse] Coarse | Medium | Fine | Very fine
dyo= 7.1E-139 d3 = 0.11 dso = 0.23 dgo = 0.28 C,= 3.9E+137 C.=6.1E+136
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION
Classification by ASTM 2487 requires
1608898-001B NA Sandy Loam
Atterberg test y

Note: Reported values for d,,, C,,, C., and ASTM classification are estimates, since extrapolation was required to obtain the d,, diameter

Daniel B. Stephens & Associates, Inc.ﬁ
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Spilit)

Job Name. Hall Environmental Analysis Laboratory Initial Dry Weight of Sample (g): 355.17

Job Number: NM16.0136.00
Sample Number: 1608898-002B

Test Date: 19-Aug-16

Weight Passing #10 (g). 355.17

Weight Retained #10 (g): 0.00
Client ID: SB5-S-6.8-160808 Weight of Hydrometer Sample (g): 57.45
Depth: NA Calculated Weight of Sieve Sample (g). 57.45

Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wit.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3 75 0.00 0.00 36597 100.00
2" 50 0.00 0.00 355.17 100.00
1.5" 38.1 0.00 0.00 355.17 100.00
1" 25 0.00 0.00 355.17 100.00
3/4" 19.0 0.00 0.00 35517 100.00
3/8" 8.5 0.00 0.00 355.17 100.00
4 4.75 0.00 0.00 38817 100.00
10 2.00 0.00 0.00 365,17 100.00
-10 (Based on calculated sieve wt.)
20 0.85 0.04 0.04 57.41 99.93
40 0.425 0.06 0.10 57.35 99.83
60 0.250 1.81 1.91 55.54 96.68
140 0.106 29.40 31.31 26.14 45.50
200 0.075 6.98 38.29 19.16 33.35
dry pan 0.81 39.10 18.35
wet pan 18.35 0.00
dyp (mm): 0.00081 dsq (mm): 0.11
dqs (Mm): 0.0021 dso (mm): 0.14
dag (mm): 0.056 dgs (MmM): 0.20
Median Particle Diameter--dsq (mm). 0.11 Note: Reported values for dyg, C,, ..
Uniformity Coefficient, Cu --[dgo/dso] (mm): 173 and soil classification are estimates,
- 3 since extrapalation ired to
Coefficient of Curvature, Cc --{(d30)%/(d1o*dgo)] (mm): 28 olbtain the Sw diam;:f A
Mean Particle Diameter--{{ds+dso+dss)/3] (mm): 0.10

ASTM Soil Classification: Classification by ASTM 2487 requires Atterberg test

USDA Soif Classification: Sandy Loam

Laboratory analysis by: C. Krous
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Hall Environmental Analysis Laboratory Type of Water Used: DISTILLED
Job Number: NM16.0136.00 Reaction with H,0,: NA
Sample Number: 1608898-002B Dispersant*: (NaPOj3)g
Client ID: SB5-S-6.8-160808 Assumed particle density: 2.65
RV Initial WE. (g): 57.45
Test Date: 18-Aug-16 Total Sample Wt. (g): 355.17
Start Time. 8:33 Wt Passing #10 (g): 355.17
Time Temp R R. Reor L D P
Date (min) (°C) (g/L) (g/L) (g/lL) (cm) (mm) (%) % Finer
18-Aug-16 1 226 215 5.5 16.0 12.8 0.04720 27.9 27.9
2 22.6 19.5 5.5 14.0 13.1 0.03380 24.4 24 4
5 22.6 18.5 55 13.0 133 0.02151 22.7 227
15 22.5 17.0 55 11.5 135 0.01255 201 20.1
30 222 17.0 55 11.5 13.5 0.00890 20.0 20.0
60 22.0 16.0 5.6 10.5 13.7 0.00635 18.2 18.2
120 21.5 16.0 56 104 13.7 0.00452 18.1 18.1
250 21.2 16.0 5.7 10.3 13.7 0.00314 18.0 18.0
485 21.6 15.0 56 9.4 13.8 0.00226 16.4 16.4
19-Aug-16 1483 21.9 13.0 56 7.4 14.2 0.00130 13.0 13.0
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: C. Krous
Data entered by: C. Krous
Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS

3 5 1.3/ /8 #4 #1 #20 #60  #1
100 n-l-l-l—z 5w s > - - FYDRONETER 0
90 \\ 10
80 20
\ 2
’—
% 70 30 g
i i 1 Z
) 40
b 15
e - \ o
® 50 —=— Wet Sieve 50
% —&— Hydrometer h ﬁ
~ 40 60
il | @
E 30 0 &
o r\‘,. @
N b o
-
20 A = 80
.
10 90
0 100
1000 100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAMEL SAND SILT OR CLAY
Coarse 1 Fine Coarse | Medium 1 Fine
USDA COBBLES GRAVEL Sanp SILT CLAY
Very oowu] Coarse ] Medium l Fine l Very fine
do = 0.00081 dp=0.056 |  ds=0.11 deo = 0.14 [ c.=173 C.= 28
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION
Classification by ASTM 2487 requires
1608898-002B NA y 9 Sandy Loam
Atterberg test

Daniel B. Stephens & Associates, Inc.

Note: Reported values for d,,, C,, C., and ASTM classification are estimates, since extrapolation was required to obtain the d,, diameter
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Laboratory Tests
and Methods




Daniel—B.

Particle Size Analysis:

USDA Classification:

Stephens & Associates, Inc.

Tests and Methods

ASTM D422

ASTM D422, USDA Soil Textural Triangle




QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID MB-27070 SampType: MBLK TestCode: EPA Method 300.0: Anions
Client ID: PBS Batch ID: 27070 RunNo: 36631
Prep Date:  8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134648 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Nitrogen, Nitrite (As N) ND 0.30
Nitrogen, Nitrate (As N) ND 0.30
Phosphorus, Orthophosphate (As P ND 1.8
Sulfate ND 15
Sample ID LCS-27070 SampType: LCS TestCode: EPA Method 300.0: Anions
Client ID: LCSS Batch ID: 27070 RunNo: 36631
Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134649 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Nitrogen, Nitrite (As N) 29 0.30 3.000 0 95.9 90 110
Nitrogen, Nitrate (As N) 7.4 0.30 7.500 0 98.6 90 110
Phosphorus, Orthophosphate (As P 15 1.5 15.00 0 97.5 90 110
Sulfate 29 1.5 30.00 0 974 90 110
Sample ID 1608898-001AMS SampType: MS TestCode: EPA Method 300.0: Anions
Client ID: SB4-D-11.5-160808 Batch ID: 27070 RunNo: 36631
Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134652 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Nitrogen, Nitrite (As N) 26 0.30 3.000 0 87.2 71.5 113
Nitrogen, Nitrate (As N) 85 0.30 7.500 1.356 95.4 83.8 113
Sample ID 1608898-001AMSD SampType: MSD TestCode: EPA Method 300.0: Anions
Client ID: SB4-D-11.5-160808 Batch ID: 27070 RunNo: 36631
Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134653 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Nitrogen, Nitrite (As N) 2.7 0.30 3.000 0 88.4 71.5 113 1.42 20
Nitrogen, Nitrate (As N) 8.8 0.30 7.500 1.356 99.2 83.8 113 3.30 20
Qualifiers:
*  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix Value above quantitation range
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 3 of 10

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Sample pH Not In Range
Reporting Detection Limit

sfv-mw

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




QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID LCS-27019 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: LCSS Batch ID: 27019 RunNo: 36556
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132223 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 44 10 50.00 0 88.4 62.6 124
Surr: DNOP 45 5.000 90.6 70 130
Sample ID MB-27019 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: PBS Batch ID: 27019 RunNo: 36556
Prep Date:  8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132224 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) ND 10
Motor Oil Range Organics (MRO) ND 50
Surr: DNOP 89 10.00 89.4 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 4 of 10
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID MB-27006 SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: 27006 RunNo: 36570
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132895 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 5.0
Surr: BFB 850 1000 84.7 68.3 144
Sample ID LCS-27006 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: 27006 RunNo: 36570
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132896 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 26 5.0 25.00 0 104 80 120
Surr: BFB 900 1000 90.3 68.3 144
Sample ID 1608898-001AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB4-D-11.5-160808 Batch ID: 27006 RunNo: 36570
Prep Date:  8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132899 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 22 47 23.65 0 941 59.3 143
Surr: BFB 890 946.1 939 68.3 144
Sample ID 1608898-001AMSD  SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB4-D-11.5-160808 Batch ID: 27006 RunNo: 36570
Prep Date:  8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132900 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 22 48 23.88 0 926 59.3 143 0.678 20
Surr: BFB 900 955.1 944 68.3 144 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 5 of 10
ND Not Detected at the Reporting Limit P Sample pH Not In Range

RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Reporting Detection Limit
Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID MB-27006 SampType: MBLK TestCode: EPA Method 8021B: Volatiles
Client ID: PBS Batch (D: 27006 RunNo: 36570
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132930 Units: mg/Kg
Analyte Result PQL SPK value SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10
Surr: 4-Bromofluorobenzene 0.99 1.000 99.4 80 120
Sample ID LCS-27006 SampType: LCS TestCode: EPA Method 8021B: Volatiles
{ ClientID: LCSS Batch ID: 27006 RunNo: 36570
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132931 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 0.83 0.025 1.000 0 832 h.3 123
Toluene 0.92 0.050 1.000 0 921 80 124
Ethylbenzene 0.99 0.050 1.000 0 98.5 82.8 121
Xylenes, Total 3.0 0.10 3.000 0 100 83.9 122
Surr: 4-Bromofluorobenzene p s 1.000 105 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E  Value above quantitation range
' Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 6 of 10
NI Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID MB-27011 SampType: MBLK TestCode: EPA Method 7471: Mercury
ClientID: PBS Batch ID: 27011 RunNo: 36567
Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132352 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury ND 0.033

Sample ID LCS-27011 SampType: LCS

TestCode: EPA Method 7471: Mercury

Client ID: LCSS Batch ID: 27011 RunNo: 36567
Prep Date:  8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132353 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit = %RPD RPDLimit Qual
Mercury 0.17  0.033 0.1667 0 104 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 7 of 10
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608898
Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates
Project: BP Mudge LS 006
Sample ID MB-26997 SampType: MBLK TestCode: EPA Method 6010B: Soil Metals
Client ID: PBS Batch ID: 26997 RunNo: 36584
Prep Date:  8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132795 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic ND 25
Barium ND 0.10
Cadmium ND 0.10
Chromium ND 0.30
Iron ND 25
Manganese ND 0.10
Selenium ND 25
Silver ND 0.25
Sample ID LCS-26997 SampType: LCS TestCode: EPA Method 6010B: Soil Metals
Client ID: LCSS Batch ID: 26997 RunNo: 36584
Prep Date: 8/15/2016 Analysis Date: 8/17/2016 SegNo: 1132796 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic 23 25 25.00 0 926 80 120
Barium 22 0.10 25.00 0 88.1 80 120
Cadmium 23 0.10 25.00 0 911 80 120
Chromium 22 0.30 25.00 0 88.7 80 120
Iron 24 2.5 25.00 0 96.9 80 120
Manganese 22 0.10 25.00 0 87.7 80 120
Selenium 23 25 25.00 0 935 80 120
Silver 4.5 0.25 5.000 0 90.9 80 120
Sample ID MB-26997 SampType: MBLK TestCode: EPA Method 6010B: Soil Metals
Client ID: PBS Batch ID: 26997 RunNo: 36591
Prep Date:  8/15/2016 Analysis Date: 8/18/2016 SeqNo: 1133464 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Lead ND 0.25
Sample ID LCS-26997 SampType: LCS TestCode: EPA Method 6010B: Soil Metals
Client ID: LCSS Batch ID: 26997 RunNo: 36591
Prep Date: 8/15/2016 Analysis Date: 8/18/2016 SeqNo: 1133465 Units: mg/Kg
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Lead 22 0.25 25.00 0 876 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 8 of 10
ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix w

RL  Report

ing Detection Limit

Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#: 1608898

Hall Environmental Analysis Laboratory, Inc. 24-Aug-16
Client: Souder, Miller and Associates

Project: BP Mudge LS 006

Sample ID MB SampType: MBLK TestCode: Ammonia as N

Client ID: PBS Batch ID: R36667 RunNo: 36667

Prep Date: Analysis Date: 8/22/2016 SeqNo: 1135826 Units: mg/Kg

Analyte Result PQL SPKvalue SPK RefVval %REC LowLimit HighLimit %RPD RPDLimit Qual
Nitrogen, Ammonia ND 25

Sample ID LCS SampType: LCS TestCode: Ammonia as N

Client ID: LCSS Batch ID: R36667 RunNo: 36667

Prep Date: Analysis Date: 8/22/2016 SeqNo: 1135827 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Nitrogen, Ammonia 500 25 500.0 0 99.4 80 120

Sample ID 1608898-001AMS SampType: MS TestCode: Ammonia as N

Client ID: SB4-D-11.5-160808 Batch ID: R36667 RunNo: 36667

Prep Date: Analysis Date: 8/22/2016 SeqNo: 1135829 Units: mg/Kg

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Nitrogen, Ammonia 500 25 500.0 0 101 75 125
‘ Sample ID 1608898-001AMSD  SampType: MSD TestCode: Ammonia as N
i Client ID:  SB4-D-11.5-160808 Batch ID: R36667 RunNo: 36667
‘ Prep Date: Analysis Date: 8/22/2016 SeqNo: 1135830 Units: mg/Kg
i Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Nitrogen, Ammonia 510 25 500.0 0 102 75 125 1.38 20
Qualifiers:

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

D Sample Diluted Due to Matrix E  Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 9 of 10

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

RPD outside accepted recovery himits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specitied



QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1608898
24-Aug-16

Client:
Project:

Souder, Miller and Associates
BP Mudge LS 006

| Sample ID MB-27064
Client ID:  PBS

SampType: MBLK
Batch ID: 27064

TestCode: Walkley Black TOC/FOC/OM
RunNo: 36612

Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134133 Units: % C
' Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
TOC ND 0.13

Sample ID LCS-27064 SampType: LCS

TestCode: Walkley Black TOC/FOC/OM

Client ID: LCSS Batch ID: 27064 RunNo: 36612

Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134134 Units: % C

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
TOC 2.8 0.13 0 103 80 120

Qualifiers:

*  Value exceeds Maximum Contaminant Level.
1> Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND  Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

T - m

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified

Page 10 of 10



HALL Hall Environmental Analysis Laboratory

ENVIRONMENTAL 4901 Hawkins NE
ANALYSIS albuquerque, NM 87109 Sample Log-In Check List
LABORATORY TEL: 50;-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com
Client Name: SMA-FARM Work Order Number: 1608898 ReptNo: 1

Receive;Sy/d_me:_r A;‘ZQM a5 / _/,LC// ¢

Logged By: Anne Thorne 8/10/2016 8:00:00 AM Las j o
Completed By:  Anne Thorne 8/16/2016 e j
Reviewed By: ] 1 '\(o‘l(p
Chain of Custody
1. Custody seals intact on sample bottles? Yes LJ No L Not Present V]
2. Is Chain of Custody complete? Yes (V) No [ ] Not Present [ |
3. How was the sample delivered? Courier
Log In
4. wasan attempt made to cool the samples? Yes v No [J NA (]
5. Were all samples received at a temperature of >0° C to 6.0°C Yes ¥ No | | NA [
6. Sample(s) in proper container(s)? Yes VI No []
7. Sufficient sample volume for indicated test(s)? Yes ¥ No (]
8. Are samples (except VOA and ONG) properly preserved? Yes M No [J
9. Was preservative added to bottles? Yes [ No ] NA []
10.VOA vials have zero headspace? Yes | | No [ | NoVOA Vials V]
11. Were any sample containers recelved broken? Yes U No ¥ e
# of preserved
bottles checked
12.Does paperwork match bottle labels? Yes lv] No [ | | forpH: B
(Note discrepancies on chain of custody) (<2 or >12 unless noted)
13, Are matrices correctly identified on Chain of Custody? Yes VI No [ ] Adjusted?
| 14 Is it clear what analyses were requested? Yes W No ||
‘ 15. Were all holding times able to be met? Yes W] No [ Checked by: )
(If no, notify customer for authorization.) -
Special Handling (if applicable
16. Was client notified of all discrepancies with this order? Yes [ No [/ NA V!
Person Notified: o Date | . _
By Whom: o e | Via: | | eMail [ Phone [] Fax []In Person
Regarding: ~ -
Client Instructions:
17. Additional remarks:
18. Cooler Information |
Cooler No | Temp °C | Condition | Seal Intact fSeaI No | Seal Date Signed By
" 16 |Good _ |Yes : ! ’
Page 1 of |




H Turn-Around Time:
- tCham-of-Custody Record HALL ENVIRONMENTAL
en
T Soudeeillo, 4 Assoc ¥ Standard O Rush ANALYSIS LABORATORY
Project Name: )
hall tal.
VST vr—— —Bp mUd&C ‘\,S Mé 'WWW allenvironmental.com
9 Hotl W. Broadweay ' 4901 Hawkins NE - Albuguerque, NM 87109
Foamingdon, v M 8740 e S baita] Tel. 505-345-3975  Fax 505-345-4107
Phone#: Sas 325 7535 Analysis Request :
email or Fax#: foen.d ;e @ Seudeymillev- Com _|Project Manager: = % g ) . . __
QAJ/QC Package: Peid Allen % @ & o 2 4‘3;
poStandard O Level 4 (Full Validation) K @ = o4 S :§ g g
Accreditation Sampler: y, g Bl A B g § I}_"% §c§2
O EDD (Type) Sample Tenfberature: /(-L f bl i ol el\e S = = r\:\ J ¥
—4— ~ |l ol el e|8|B|C| S = ~l| o
HEBEEBHEEE Rt
. - b g <, m o) il
Date | Time | Matrix | Sample Request ID Tcomamer PIESANAI HEAL No,. MEIEEREIPIE Sla % J 2 Pl 3|5
ype and # Type 7 EEEE%E%-%@@N ngjﬂt‘“j
/&gg%ﬁ cnmp—}—wn.oc<8%'9o'}"\9“"<?
8-a-th| oz |Seil " | SBY-D-n.5-la8 | Boriaw | Cool D) = | ¥| |¥ k. ¥ X (X [X
8816 | | Soil |SBU-D-1-S-1B |g .o, | coof § zol |x| ¥ ¥ x | X[ %X |x%
23
&08-Ik [ 1000 | Boil | SBE-S—6S- 188 |Boyian | Cool ) .z |¥| |¥ ¥ bl Rall Rall he
8-08-(c|1000 | So;| |SBE-S-&.8-160808 0y av | cool —2¥ X N ¥ [ ¥ [+ ¢
39
NpTE R
RlSp Angle [TPHGackions:  |CE-Ce, do¢a, cfi-cio,
Al Fove ColO~C 2, C11-Cle, Cll-c21, c21-¢ 30,
C30-C35
Date:  |Time: Relinquish ( Received by Date Time Remarks: BP TalVoIcE *
g/l‘yhb Iﬁb /re i}"-' /SID VID: V DRINK WJA 1
Date: Time: Relinquished by: Recelved by\ at Time L)BS L1~ 0016 C-E mUDé L.EL Sé
Sabe | i 1]/ Pl e gun @(\L o O

If necessary, s

ples submitted to Hall Environmental may be subcontracted to oth

ocred}eﬁ laboratories. hns gewes as notice of this possibility. Any sub-contracted data will be clearly notated cn the analytical report.
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L PRIMA

October 14, 2016

Andy Freeman

Hall Environmental, Inc.
4901 Hawkins St NE
Albuquerque, NM 87109

RE: Soil Oxidant Demand Test Results (Irena Moreno, BP)

Dear Mr. Freeman:

This letter report describes the procedures and results persulfate soil oxidant demand
(SOD) tests conducted by PRIMA Environmental, Inc. Per request of Dr. Irene Moreno,
Technical Specialist BP Remediation Management, the oxidant used was hydrogen
peroxide activated persulfate (AP-HP).

Sample Receipt and Preparation

One soil sample was received on September 30, 2016. The soil was homogenized and
large rocks were removed by hand.

Procedures

Soil, sodium persulfate solution (SP), and hydrogen peroxide (HP) were combined to
give initial SP concentrations of 5.0 g/L, 15 g/L, or 30 g/L and HP concentrations of 3600
mg/L, 11,000 mg/L and 21,000 mg/L (5:1 HP:SP mole ratio). All bottles were shaken by
hand periodically. After 48 hours, the bottles were destructively sampled and the aqueous
phase analyzed for SP and HP.

Results

The 48hr SOD data are given in Table 1. SOD ranged from 0.3 to 2.0 g SP/kg soil,
depending upon the initial concentration of SP. Increased SOD with increasing initial
concentration of oxidant is a common phenomenon. HP was not detected in any sample.

5070 Robert J. Mathews Pkwy, Suite 300 El Dorado Hills, CA 95762
Phone: (916) 939-7300 Fax: (916) 939-7398
www.primaenvironmental.com




PRIMA Environmental, Inc.

AFreeman/2 of 2
October 14, 2016

AP-HP SOD — Hall Env

Table 1. 48hr SOD Peroxide Activated Persulfate.

| Sodium Persulfate Hydrogen Peroxide
Consumed Consumed
i Test Initial Final (SOD) Initial Final (SOD)
» g/t gL ghgsol  mgl  mgh  me/kgsol
AP-HP
Low-A 5.0 4.6 0.4 3,600 <10 3,600
- Low - B 5.0 4.8 0.2 3,600 <20 3,600
| Average 5.0 4.7 0.3 3,600 3,600
| Medium- A 15 15.0 0.0 11,000 <100 11,000
1l Medium-B 15 14.0 1.0 11,000 <100 11,000
Average 15 14.5 0.5 11,000 <100 11,000
High- A 30 29 1 21,000 <200 21,000
| High - B 30 28 2 21,000 <200 21,000
Average 30 29 2 21,000 <200 21,000

" If you have any questions regarding these results, please give me a call at 916-939-7300.
|| Thank you for the opportunity to be of service.

] Sincerely,

| PRIMA Environmental, Inc.

/

C:/'V\r‘*r: 9] _S & —— .

| Cindy G. Schyreier, Ph.D.
President




NOTE: A Well Plugging Plan of Operations shall be approved by the State Engineer prior to plugging - 19.27.4 NMAC

I. GENERAL / WELL OWNERSHIP:

State Engineer Well Number: Well not permitted, Located on the Mudge LS 6 wellsite; Unit M, Sec.11, T 31N, R 11W

Well owner: BP America Production Company Phone No.: 505-326-0653
Mailing address; 200 Energy Court
City: Farmington State: NM Zip code: 87401

II. WELL PLUGGING INFORMATION:
1) Name of well drilling company that plugged well: Yellow Jacket Drilling Services, LLC

2) New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016
3) Well plugging activities were supervised by the following well driller(s)/rig supervisor(s):
Richard LeBlanc
4) Date well plugging began: 8-3-2016 Date well plugging concluded: 8-3-2016
5) GPS Well Location: Latitude: N 36 deg, 54 min, _31.92250 sec

Longitude: W107 __ deg, 57 min, _56.41115 sec, WGS 84

6) Depth of well confirmed at initiation of plugging as: __ 295" _ i below ground level (bgl),
by the following manner: Measuring Line

7 Static water level measured at initiation of plugging: 18" fibgl
8) Date well plugging plan of operations was approved by the State Engineer: N/A
9) Were all plugging activities consistent with an approved plugging plan? N/A If not, please describe

differences between the approved plugging plan and the well as it was plugged (attach additional pages as needed):

This monitoring well (MW-3) had not previously been permitted, it was drilled and constructed in June 2015.

During subsequent monitoring well drilling and construction (SJ 4205 POD 1-9) in August 2016 the MW-3 well was plugged
and replacement wells MW-3S and MW-3D were drilled and constructed.

The well was plugged with cement grout, 1 fallback, then backfilled with native soil.

Version: September 8, 2009
Page 1 of 2




10) Log of Plugging Activitics - Label vertical scale with depths, and indicate separale plugging intervals with
horizontal lines as necessary to illustrate material or methodology changes. Attach additional pages if necessary.
For each interval plugged, describe within the following columns:
Plugging Volume of Theoretical Volume | Placement
Depth Material Used Material Placed of Borehole/ Casing Method Comments
(ft bgl) (include any additives used) (gallons) (gallons) (tremie pipe, (“casing perforated first”, “open
other) annular space also plugged”, etc.)
ol
-
—e
“| Type W1l Portiand
- Cement + 3 % Quick Gel | 28 gallons 29 gallons Tremie Drill from surface to 20" with
_| bentonite 6" bit, observe PVC, sand
retumns.
—l 12
—120'BGS 5 galions 1.56 Inside 2", Tremie Pipe |29.5' to 20' plugged inside of
_ 2" screen and sand pack
18 But was pumped with 5 gallons cement grout
- inside slotted screen
Type /Il cement + 3%
~| bentonite
T e
ol 29.5'BGS
-
MULTIPLY BY AND OBTAIN
cubic feet x 74805 = ogallons
cubic yards  x 201.97 = gallons

III. SIGNATURE:
L Richard LeBlanc

, say that I am familiar with the rules of the Office of the State

Engineer pertaining to the plugging of wells and that each and all of the statements in this Plugging Record and attachments
are true to the best of my knowledge and belief.

)

Gwe .

9/7/16

Signature of Well Driller

Date

Version: September 8, 2009
Page 2 of 2




NOTE: A Well Plugging Plan of Operations shall be approved by the State Engineer prior to plugging - 19.27.4 NMAC

I. GENERAL / WELL OWNERSHIP:
State Engineer Well Number: S$J-4205 POD 6

Well owner:

Mailing address:

City: Farmington State: NM Zip code: 87401

BP America Production Company Phone No.: 205-326-0653
200 Energy Court

II. WELL PLUGGING INFORMATION:

1y
2)

3)

4)

5)

6)

7
8)

9)

Name of well drilling company that plugged well: _Yellow Jacket Drilling Services, LLC
WD-1458 Expiration Date: 10-31-2016

New Mexico Well Driller License No.:

Well plugging activities were supervised by the following well driller(s)/rig supervisor(s):
Richard LeBlanc

Date well plugging began: 8-2-2016 Date well plugging concluded: 8-2-2016
GPS Well Location: Latitude: 36 deg, 54 min, _33.06039 sec
Longitude: 107 deg, 57 min, _55.99499 sec, WGS 84

Depth of well confirmed at initiation of plugging as: __30.0' i below ground level (bgl),
by the following manner: Measuring Line

Static water level measured at initiation of plugging: 5 ft bgl
Date well plugging plan of operations was approved by the State Engineer: Verbal 8-2-1¢
Were all plugging activities consistent with an approved plugging plan? Yes If not, please describe

differences between the approved plugging plan and the well as it was plugged (attach additional pages as needed):

This borehole encountered artesian flow at 29' bgs. NMOSE Aztec office was notified and verbal approval obtained to plug
and abandon this borehole.

|Borehole was cemented from TD to surface with cement grout, fallback of 1', backfilled with native soil.

Version: September 8, 2009
Page 1 of 2




10) Log of Plugging Activities - Label vertical scale with depths, and indicate separate plugging intervals with
horizontal lines as necessary to illustrate material or methodology changes. Attach additional pages if necessary.
For each interval plugged, describe within the following columns:
Plugging Volume of Theoretical Volume | Placement
Depth Material Used Material Placed of Borehole/ Casing Method Comments
(ft bgl) (include any additives used) (gallons) (gallons) (tremie pipe, (“casing perforated first”, “open
other) annular space also plugged”, etc.)
— 0.
—
i )
| Type ¥l Portiand
— Cement + 3 % Quick Gel |33 30 Tremie Tremie pipe to 30', pumped
_| bentonite cement grout to surface.
Fall back 1'. SD and
. backfilled with native soil
— 12
B TS
P
j
MULTIPLY BY AND OBTAIN
cubicfeet ~ x = 74805 = ogallons
cubic yards  x 201.97 = _gallons

LII. SIGNATURE:
I Richard LeBlanc

o, it e,

, say that I am familiar with the rules of the Office of the State
Engineer pertaining to the plugging of wells and that each and all of the statements in this Plugging Record and attachments
are true to the best of my knowledge and belief.

9/7/16

Signature of Well Driller

Date

Version: September 8, 2009

Page 2 of 2




STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER
AZTEC

Tom Blaine, P.E. 100 Gossett Drive, Suite A
State Engineer Aztec, New Mexico B7410

July 20, 2016

Stephanie Hinds, Staff EIT 11
Souder, Miller & Associates
401 W. Broadway
Farmington, NM 87401

RE: Permit Approval for Non-Consumptive Wells, SJ-4205 POD1-POD9, BP America
Production Co., BP Mudge LS6 Release Investigation

Dear Ms. Hinds:

On July 19, 2016, the New Mexico Office of the State Engineer (NMOSE) received an
application to permit nine new groundwater monitoring wells associated with the above
referenced location. The application was submitted by Souder, Miller & Assoc. on behalf of BP
America Production Co. Enclosed is a copy of the above numbered permit, which has been
approved subject to the conditions set forth on the approval page and in the attached Conditions
of Approval.

A standardized plugging method for the future abandonment of the nine newly permitted wells
has also been included in the Conditions of Approval. This eliminates the need to submit a
separate Well Plugging Plan of Operations for approval by the NMOSE prior to plugging, unless
an alternate plugging method is proposed, required by a separate oversight agency, necessary due
to incompatibility with actual conditions, or artesian conditions are encountered. Please be
aware that there are deadlines to submit well records for the newly installed monitoring wells
and plugging records for any abandoned wells. These deadlines can be found in the attached
Conditions of Approval. The well and plugging records should be sent to the NMOSE District
V, 100 Gossett Drive, Suite A, Aztec, NM, 87410.

Also, additional existing non-permitted wells are identified with this site investigation on the site
map provided with the application. NMOSE is requesting that these existing wells be brought
into compliance by obtaining permit coverage. Please work with the BP America Production Co.
to obtain the necessary permit coverage for these wells and submit an application to NMOSE as
soon as practicable.




Stephanie Hinds, SJ-4205
July 20, 2016
Page 2 of 2

If you have any questions regarding this permitting action, please feel free to contact me at (505)
334-4751.

Sincerely,

&:ﬂy Kirby

Water Resource Specialist
Water Rights Division District V

Enclosures

cc:  Aztec Reading (w/o enclosures)
SJ-4205 File
WATERS
Steve Moskal, BP America Production Co., via email: Steven.Moskal@bp.com
Reid Allan, Souder, Miller & Assoc., via email: reid.allan@soudermiller.com




File No. 5J-4205 POD1-POD9

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPLICATION FOR PERMIT TO DRILL A WELL
WITH NO CONSUMPTIVE USE OF WATER

(check applicable box):
For fees. see State Engineer website: hilp /iwww.0se state nm.us/
Purpose: O Pollution Control And / Or Recovery O Geo-Themal s
S w
] Exploratory [J Construction Site De-Watering [ Other (Describe) o El%
= rm
@ Monitoring J Mineral De-Watering ~ 0%
s 22
=21
A separate pemmit will be required to apply water to beneficial use. 3 =
EO
Temporary Request - Requested Start Date. July 25, 2016 Requested End Date: Unknown N Q
h

Phagging Plarviof Oparafions. Submilied? ] Yes No OSE Notation: : standardized plugging Wethod 3;

Approval for abandonment of the

uells covered hy this permit

1. APPLICANT(S)

Nam:apmmmmm.:wmdwm.wbunm s BP America Production Co., represented by Souder, Miller & Associates
Contact or Agent check here if Agent Contact or Agent: check here if Agent [
Stephanie Hinds Reid Allan

Mailng Adr=* 401 W. Broadway Maling Addre* 401 W. Broadway

““ Farmington “Y Farmington

State: NM Zip Code: 87401 State NM Zip Code. 87401

Phone: 505-793-7079 [ Home @ Cell Phone. J Home [@ Cell

Phone (Work) 505-325-7535 Phone (Work): 505-325-7535

N L stephanie.hinds@soudermiller.com RALT P reid.allan@soudermiller.com

FOR OSE INTERNAL USE Application for Permit Form wr-07, Rev 6/14/12

File No. SJ-4205 POD1l- | Tm No Receipt No
PODO

Trans Description (optional)

Sub-Basin PCWLOG Due Date July 20, 2017
Page 1 of 3




2. WELL(S) Describe the well(s) applicable to this application.

Location Required: Coordinate location must be reported in NM State Plane (NAD 83), UTM (NAD 83), or Latitude/L.ongitude
(Lat/Long - WGS84).
District Il (Roswell} and District VIl (Cimarron) customers, provide a PLSS location in addition to above.

[J NM State Plane (NAD83) (Feet) O UTM (NADB3) (Meters) ,
[J NM West Zone [)2one 12N &m“nﬁ’?w’ el
[ NM East Zone Jzone 13N

[] NM Central Zone

Provide if known:

-Public Land Survey System (PLSS)

X or Easting or Y or Northing (Quarters or Halves , Section, Township, Range) OR
Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR

- Lot, Block & Subdivision; OR

- Land Grant Name

Well Number (if known):

(5J-4205 POD1)
W-3D -107.96564|36.90883|SW 1/4 of SW 1/4: Sec. 11, T31N, R11W

(SJ-4205 POD2)
W-3S -107.96564(36.90883 | SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

(SJ-4205 POD3)
W-4 -107.96551(36.90850|SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

—(5J-4205 POD4)
MW-5D |-107.96569(36.90866|SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

(SJ-4205 POD5)
MW-5S -107.96569|36.90866 | SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

NOTE: If more well locations need to be described, compiete form WR-08 (Attachment 1 — POD Descriptions)
Additional well descriptions are attached: [ Yes [] No If yes, how many_4 wells

Other description relating well to common landmarks, streets, or other
See attached maps.

Well is on land owned by: BLM

Well Information: NOTE: If more than one (1) well needs to be described, provide attachment. Attached? [ Yes [JNo
If yes, howmany___ 2

Approximate depth of well (feet) 17 - 30 ft Outside diameter of well casing (inches) 2.00

Driller Name: Yellow Jacket Drilling Services Driller License Number 1458

3. ADDITIONAL STATEMENTS OR EXPLANATIONS

A total of nine monitoring wells are to be installed at the Mudge LS6 well site for purposes of continued
site investigation as a result of a spill that occurred in August 2014. The shallow ground water
monitoring wells (MW-3S, MW-5S, MW-6S, MW-7, and MW-8) will be installed at 17-20 feet below
ground surface (bgs) and will target saturated soils in the brown sand layer. The deep groundwater
monitoring wells (MW-3D, MW-4, MW-5D, and MW-6D) will be installed at 30 feet bgs and will target
the sand lens in the blue sandstone layer.

8S:€ Hd 61 nr9i0 O B T ENDAL L Application for Permit, Form wr-07

OB MIN ‘93 | FleNo. SJ-4205 PODI-POD9 | TmNo.
JHO s N s o~




4. SPECIFIC REQUIREMENTS: The applicant must include the following, as applicable to each well type. Please check the appropriate
boxes, to indicate the information has been included and/or attached to this application

Exploratory: | Pollution Control and/or Recovery: | Construction ~Mine De-Watering:
O Include a O Include a plan for pollution De-Watering: [ include a plan for poltution
description of | controlirecovery, that includes the O Include a description of the | control/recovery, that includes the following:
any proposed | following: proposed dewatering O A description of the need for mine
pump test, if | [CJ A description of the need for the operation, dewatering.
applicable. lution control or recovery operation. | [] The estimated duration of | (J The estimated maximum period of time
The estimated maximum period of the operation, for completion of the operation.
time for completion of the operation. [ The maximum amount of {0 The source(s) of the water to be diverted.
[J The annual diversion amount. water to be diverted, [OJThe geohydrologic characteristics of the
{0 The annual consumptive use O A description of the need aquifer(s).
amount. for the dewatering operation, JThe maximum amount of water to be
0 The maximum amount of water to be | and, diverted per annum.
diverted and injected for the duration of | [J A description of how the [OThe maximum amount of water to be
the operation. diverted water will be disposed | diverted for the duration of the operation.
[ The method and place of discharge. | of [OThe quality of the water.
Monitoring: (3 The method of measurement of Geo-Thermal: [OJThe method of measurement of water
Include the | water produced and discharged. O Include a description of the | diverted.
reason for the | [J The source of water to be injected. | geothermal heat exchange [JThe recharge of water to the aquifer.
monitoring [ The method of measurement of project, JDescription of the estimated area of
well, and, water injected. [ The amount of watertobe | h logic effect of the project.
The [[J The characteristics of the aquifer. diverted and re-injected for the The method and place of discharge.
duration [ The method of determining the project, [JAn estimation of the effects on surface
of the planned | resulting annual consumptive use of [J The time frame for water rights and underground water rights
monitoring. water and depletion from any related constructing the geothemal from the mine dewatering project.
straam system. heat exchange project, and, A description of the methods employed to
(3 Proof of any permit required from the | [] The duration of the project. | estimate effects on surface water rights and
New Mexico Environment Department. [ Preliminary surveys, design | underground water rights.
An access agreement if the data, and additional Oinformation on existing wells, rivers,
applicant is not the owner of the land on | information shall be included to | springs, and wetlands within the area of
which the pollution plume control or provide all essential facts hydrologic effect.
recovery well is to be located. relating to the request.
ACKNOWLEDGEMENT
1, We (name of appiicani(s)), Souder, Miller & Associates - Stephanie Hinds and Reid Allan
Print Name(s)

affirm that the foregoing statements are true to the best of (my, our) knowledge and belief

Al Alr s

e

Applicant Signature

Witness my hand and seal this 20th_ day of

Applicant Signature

ACTION OF THE STATE ENGINEER

X approved

July

This application is:

(O partially approved [ denied

provided it is not exercised to the detriment of any others having existing rights, and is not conirary to the conservation of water in New
Mexico nor detrimental to the public welfare and further subject to the attached conditions of approval.

20 _16

Tom Blaine, PE

State Engineer

By:

£

, for the State Engineer,

Kimberly Kirby

éignature

]
7

Print

Title: Water Resource Specialist, Water Rights Division District V

Print

8S:€ Rd 61 10r9i02
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FOR OSE INTERNAL USE

Application for Permit, Form wr-07

FileNo. SJ_ 4205 POD1-POD9

Tm No

30140 H33NIENT ALVIS
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NEW MEXICO OFFICE OF THE STATE ENGINEER

ATTACHMENT 1

POINT OF DIVERSION DESCRIPTIONS

This Attachment is to be completed if more than one (1) point of diversion is described on an Application or Declaration.

a.ls this a:

[0 Move-From Point of Diversion(s)
[ Move-To Point of Diversion(s)

b. Information on Attachment(s):
Number of points of diversion involved in the application: & 9
Total number of pages attached to the application: 1

] Surface Point of Diversion

OR = Well

Name of ditch, acequia, or spring:

Stream or water course:

Tributary of:

c. Location (Required):
Required Move to POD location coordinate must be either New Mexico State Plane (NAD 83), UTM (NAD 83), or Lat/Long (WGS84)

NM State Plane (NAD83) UTM (NADS3) OTHER (allowable only for move-from
(feet) (meters) descriptions - see application form for format)
NM West Zone [J [=] Lat/Long- [=] PLSS (quarters, section, township, range)
NM Central Zone [J Zone 13N [J (WGSB84) [0 Hydrographic Survey, Map & Tract
s sone Zone 12N O 1/10" of second OJ Lot, Block & Subdivision
NMEastZone [J [] Grant
POD Number:  (SJ-4205 X or Longitude Y or Latitude Other Location Description
MW-6D POD6) -107.96559 36.90926 SW 1/4 of SW 1/4; Sec. 11, T31N, R11W
POD Number (57-4205 | X or Longitude Y or Latitude Other Location Description
MW-6S  rop7) |-107.96559 36.90926 SW 1/4 of SW 1/4; Sec. 11, T31N, R11W
POD Number: (5J-4205 X or Longitude Y or Latitude Other Location Description:
MW-7 popg) |-107.96591 36.90924 SW 1/4 of SW 1/4; Sec. 11, T31N, R11W
POD Number (SI-4205 X or Longitude Y or Latitude Other Location Description:
MW-8 popgy  |-107.96535  36.90875 SW 1/4 of SW 1/4; Sec. 11, T3IN, R11W
POD Number X or Longrtude Y or Latitude Other Location Description
POD Number X or Longitude Y or Latitude Other Location Description:
POD Number X or Longitude Y or Latitude Other Location Description
POD Number X or Longitude Y or Latitude Other Location Description
POD Number X or Longitude Y or Latitude Other Location Description

8S:€ Hd 6] nr9ioz

Q03
301340 H""N"z;gaﬂs

WMIN

FOR OSE INTERNAL USE Form wr-08
POD DESCRIPTIONS - ATTACHMENT 1
File Number: SJ-4205 POD1-POD9 ] Trn Number:

| Trans Description (optional):




NMOSE Permiit to Drill a Non-Consumptive Well(s) - Conditions of Approval
SJ-4205 POD1 - PODY

The New Mexico Office of the State Engineer (NMOSE) has determined that existing waler rights will
not be impaired by this activity. This application is approved without publication provided it is not
exercised to the detriment of any others having existing rights, and is not contrary to the conservation of
water in New Mexico nor detrimental to the public welfare of the state. This application approval (i.e.,
permit) is further subject to the following conditions of approval.

1. This permit is approved as follows:

Permittee(s): BP America Production Co.
via Souder, Miller & Associates, as Agent
401 W. Broadway
Farmington, NM 87401

Permit Number: SJ-4205

Application File Date: July 19, 2016

Priority: N/A

Source: Groundwater

Point(s) of Diversion: SJ-4205 PODI1 through POD9 includes nine newly proposed

groundwater monitoring wells associated with a site
investigation at the BP Mudge LS6 release site, located on
federal land managed by the Bureau of Land Management in San
Juan County, New Mexico. The wells (aka, point of diversion;
POD) will be located within the SW'% SWY% of Section 11,
Township 31 North, Range 11 West, NMPM, at the following
approximate point locations (Lat/Long, WGS84).

" sl s Proposed Longitude | Proposed Latitude

POD Name and Owner’s Well Identification (decimal deg.) (decimal deg.)
$J-4205 POD1 (MW-3D) -107.96564 36.90883
$J-4205 POD2 (MW-38) -107.96564 36.90883
SJ-4205 POD3 (MW4) -107.96551 36.90850
SJ-4205 POD4 (MW-5D) -107.96569 36.90866
$J-4205 PODS5 (MW-5S) -107.96569 36.90866
$J-4205 POD6 (MW-6D) -107.96559 36.90926
$J-4205 POD7 (MW-6S) -107.96559 36.90926
SJ-4205 POD8 (MW-7) -107.96591 36.90924
SJ-4205 POD9 (MW-8) -107.96535 36.90875

Purpose of Use: Groundwater monitoring

Place of Use: N/A

Amount of Water: N/A

25 No water shall be appropriated and beneficially used from any wells or borings approved under

this permit.




NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 POD1-POD9
Conditions of Approval Page 2 of 5

July 20, 2016
3. No water shall be diverted from the well(s) except for initial well development and periodic

sampling purposes. Upon completion of monitoring activities the well(s) shall be plugged in
accordance with Subsection C of 19.27.4.30 NMAC, unless a permit to use water is acquired
from the NMOSE.

4, The well(s) may continue to be used indefinitely for groundwater sampling or monitoring
required for the current site investigation and any associated remediation, so long as they remain
in good repair. A new permit shall be obtained from the NMOSE prior to replacing a well(s)
or for any change in use as approved herein.

5. Water well drilling and well drilling activities, including well plugging, are regulated under
NMOSE Regulations 19.27.4 NMAC. These regulations apply, and provide both general and
specific direction regarding the drilling of wells in New Mexico. Note that the construction of
any well that allows groundwater to flow uncontrolled to the land surface or to move appreciably
between geologic units is prohibited. Based on the proposed well construction information
provided regarding the subject well(s), the following variances have been provided from
19.27.4.29 and 19.27.4.30 NMAC.

a. Subsection C of 19.27.4.29 NMAC requires that drilling equipment be disinfected with a
chlorine bleach solution. Due to the environmental investigative purpose of these wells,
chlorine may bias or degrade contaminates under investigation in the soil and
groundwater samples to be collected. Therefore, NMOSE is granting a variance to allow
for steam and the use of a suitable cleaning solution for the cleaning of drilling
equipment between the drilling of each borehole/well.

b. Paragraph (2) of Subsection A of 19.27.4.30 NMAC requires that for wells completed
less than 20 feet below land surface, the seal be placed from land surface to the bottom of
the blank casing. However, due to the need for collection of groundwater samples at
particular and discrete intervals, and a screened interval that accounts for fluctuations in
the water levels, the seal may be placed above the filter pack which may be extended up
to two feet above the top of the screened interval.

6. In accordance with Subsection A of 19.27.4.29 NMAC, on-site supervision of well
drilling/plugging is required by the holder of a New Mexico Well Driller License or a NMOSE-
registered Drill Rig Supervisor. The New Mexico licensed Well Driller shall ensure that well
drilling activities are completed in accordance with 19.27.4.29, 19.27.4.30 and 19.27.4.31
NMAC. However, pursuant to 72-12-12 NMSA 1978 and 19.27.4.8 NMAC, a driller’s license is
not required for the construction of a driven well with an outside casing diameter of 2% inches or
less and that does not require the use of a drill rig (e.g., auger) for installation. This exemption is
not applicable to well plugging.

7 The permittee has not indicated whether artesian conditions may be encountered at the proposed
well location(s). If artesian conditions are encountered during drilling, all rules and regulations
pertaining to the drilling and casing and plugging of artesian wells shall be followed.

8. A Well Record documenting the as-built well construction and materials used shall be filed for
each of the new wells in accordance with Subsection K of 19.27.4.29 NMAC. Well Records
shall be filed with the State Engineer (NMOSE District V, 100 Gossett Drive, Suite A, Aztec,
NM, 87410) within 20 days after completion of the well(s). Well installation(s) shall be




NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 POD1-POD9
Conditions of Approval Page 3 of 5

10.

July 20, 2016

complete and the well record(s) filed no later than one year from the date of approval of this
permit.

If the required Well Record documentation is not received within one year of the date of permit
approval, this permit will automatically expire.

When the permittee receives approval or direction to permanently abandon the
well(s)/borehole(s), plugging shall be performed by a New Mexico licensed well driller. The
well(s)/borehole(s) shall be plugged pursuant to Subsection C of 19.27.4.30 NMAC using the
following method, unless an alternate plugging method has been proposed by or on behalf of the
well owner and approved by the NMOSE. If a well/borehole has encountered artesian conditions,
a Well Plugging Plan of Operations shall be submitted and NMOSE approval obtained prior to
the initiation of any well plugging activities concemning artesian wells. Additionally, if the
following standardized plugging sealant is not appropriate for use due to incompatibility with the
water quality or any soil and water contaminates encountered, a Well Plugging Plan of
Operations shall be submitted and NMOSE approval obtained prior to the initiation of any well
plugging activities.

a. Obstructions in a well/borehole shall be identified and removed if possible. If an
obstruction cannot be removed, the method used to grout below and around the
obstruction shall be described in detail in the plugging record.

b. Prior to plugging, calculate the theoretical volume of sealant needed for abandonment of
the well/borehole based on the actual measured pluggable depth of the well/borehole and
the volume factor for the casing/borehole diameter. Compare the actual volume of
sealant placed in the well/borehole with the theoretical volume to verify the actual
volume of sealant is equal to or exceeds the theoretical volume.

c. Portland Type VIl cement shall be used for the plugging sealant. The water mixed with
the cement to create the plugging sealant shall be potable water or of similar quality.
Portland cement has a fundamental water demand of 5.2 gallons of water per 94-lb sack
of cement. Up to a maximum of 6.0 gallons per 94-Ib sack is acceptable to allow for

greater pumpability.

Pure bentonite powder (“90 barrel yield”) is allowed as a cement additive by NMOSE
and American Water Works Association (AWWA) guidelines. If a bentonite additive is
used, the following rates and mixing guidelines shall be followed. For a rate or a mixing
procedure other than that provided below, the NMOSE District V office must be
contacted for pre-approval. Neither granular bentonite nor extended-yield bentonite shall
be mixed with cement for the purpose of this plugging activity. When supplementing a
cement slurry with bentonite powder, water demand for the mix increases at a rate of
approximately 0.65 gallon of water for each 1% increment of bentonite bdwc (by dry
weight cement) above the stated base water demand of 5.2 gallons water per 94-1b sack of
cement for neat cement. Bentonite powder must be hydrated separately with its required
increment of water before being mixed into the wet neat cement. If water is otherwise
added to the combination of dry ingredients or the dry bentonite is blended into wet
cement, the alkalinity of the cement will restrict the yield of the bentonite powder,
resulting in excess free water in the slurry and excessive cement shrinkage upon curing.

d. Placement of the sealant within the well/borehole shall be by pumping through a tremie
pipe extended to near the bottom of the well/borehole and kept below the top of the slurry




NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 POD1-POD9
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11:

12.

13.

14.

Tuly 20, 2016

column (i.e., immersed in the slurry) as the well/borehole is plugged from bottom
upwards in a manner that displaces the standing water column.

e. Prior to, or upon completion of plugging, the well casing may be cut-off below grade as
necessary to allow for approved construction onsite, provided a minimum six-inch
thickness of reinforced abandonment plugging sealant or concrete completely covers the
top of the cut-off casing. Any remaining void to the surface may be filled with native
soil, concrete, or asphalt as needed to match the surrounding surface material and blended
with the surface topography to prevent ponding.

f. Within 20 days after completion of well/borehole plugging, a complete Plugging
Record shall be filed with the State Engineer in accordance with Paragraph (3) of
Subsection C of 19.27.4.30 NMAC for each well/boring plugged. The Well Plugging
Record(s) shall be filed with the State Engineer at the NMOSE District V Office, 100
Gossett Drive, Suite A, Aztec, NM 87410. The required well plugging record form is
available at http://www.ose.state.nm.us/PDF/WellDrillerss WD-11.pdf.

In accordance with Subsection C of 19.27.4.30 NMAC, a well/borehole that does not encounter
groundwater shall be immediately plugged by filling with drill cutting or clean native fill to
within 10 feet of land surface and by plugging the remaining 10 feet to the land surface with a
neat cement slurry or cement-bentonite sealant as described above. A Plugging Record shall be
filed with the State Engineer as described above.

Should another regulatory agency sharing jurisdiction of the project authorize, or by regulation
require, more stringent requirements than stated herein, the more stringent procedure should be
followed. These, among others, may include provisions regarding pre-authorization to proceed,
type of methods and materials used, inspection, or prohibition of free discharge of any fluid or
other material to or from the well that is related to the drilling and/or monitoring process.

Pursuant to 72-12-3 NMSA 1978, the applicant has provided written documentation with the
application, which the applicant claims as confirmation that access has been granted for the
aforementioned well(s) to be located on property owned by someone other than the well
owner/applicant. NMOSE approval of this permit in no way infers the right of access to land not
owned by the well owner/applicant.

The State Engineer retains jurisdiction of this permit.

The application for non-consumptive use for well(s) SJ-4205 POD1-POD9, submitted on July 19, 2016, is
hereby approved with the aforesaid conditions applied, when signed by an authorized designee of the
State Engineer:

Witness my hand and seal this 20" day of July, A.D. 2016.
Tom Blaine, P.E., State Engineer

By:

|
Kimberly/ Kirby, Water Resource Specialist
Water Rights Division District V
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STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER
AZTEC

Tom Blaine, P.E. 100 Gossett Drive, Suite A
State Engineer Aztec, New Mexico 87410

September 19, 2016

Loren Diede, Senior Scientist
Souder, Miller & Associates
401 W. Broadway
Farmington, NM 87401

RE: Permit Approval for Non-Consumptive Wells, SJ-4205 POD12, BP America Production
Co., BP Mudge LS6 Release Investigation

Dear Mr. Diede:

On September 14, 2016, the New Mexico Office of the State Engincer (NMOSE) received an application
to permit one new, recently installed groundwater monitoring well associated with the above referenced
location. The application was submitted by Souder, Miller & Assoc. on behalf of BP America Production
Co. Enclosed is a copy of the above numbered permit, which has been approved subject to the conditions
set forth on the approval page and in the attached Conditions of Approval.

A standardized plugging method for the future abandonment of the wells covered by this permit has also
been included in the Conditions of Approval. This eliminates the need to submit a separate Well
Plugging Plan of Operations for approval by the NMOSE prior to plugging, unless an alternate plugging
method is proposed, required by a separate oversight agency, necessary due to incompatibility with actual
conditions, or artesian conditions are encountered. Please be aware that there are deadlines to submit well
records for the newly installed monitoring wells and plugging records for any abandoned wells. These
deadlines can be found in the attached Conditions of Approval. The well and plugging records should be
sent to the NMOSE District V, 100 Gossett Drive, Suite A, Aztec, NM, 87410.

If you have any questions regarding this permitting action, please feel free to contact me at (505) 334-
4751.

Sincerely,

~

Kimberly
Water Resource Specialist
Water Rights Division District V

Enclosures
cc: Aztec Reading (w/o enclosures)
SJ-4205 File
WATERS
Steve Moskal, BP America Production Co., via email: Steven.Moskal@bp.com

Reid Allan, Souder, Miller & Assoc., via email: rejid.allan@soudermiller.com




File No. sJ-4205 POD12

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPLICATION FOR PERMIT TO DRILL A WELL
WITH NO CONSUMPTIVE USE OF WATER

(check applicable box):
For fees. see State Engineer website: http./iwww ose state nm us/ 2 ca
o >
Purpose: [ Pollution Control And / Or Recovery [0 Geo-Thermal 2 §r—'n
T o
[ Exploratory [J Construction Site De-Watering [0 Other (Describe): — é‘;
rﬁ
B Monitoring ] Mineral De-Watering = =3
(&)
2 &
A separate permit will be required to apply water to beneficial use. e 53
@ Temporary Request - Requested Start Date: September 9, 2016 Requested End Date: October 1, 2016
: A standardized pl b 2 a
Plugging Plan of Operations Submitted? (] Yes [ No OSE Notation standardized plugging method has

been included in the Conditions of Approval for
final abandonment of the well covered by this
_permit.

1. APPLICANT(S)

. o Ao Birdiction 0. Rapnmseriod by Eoudes hillor . Asnoss | ToP0% s erinion Pinduclion 6.3 Plagrwseciied by Sicies Molar: & ARsGe.
Contact or Agent: check here if Agent [ Contact or Agent: check here if Agent
Loren Diede Reid Allan

Maling A4 401 W Broadway Maling Addres%401 W Broadway

¥ Farmington ““ Farmington

State: N M Zip Code: 8741 9 State: NM Zip Code: 8741 9

Phone: 505-334-8867 [J Home [H Cell Phone: 505-670-6812 (J Home [E Cell

Phone (Work): 505-325-7535 Phone (Work): 505-325-7535

=mel CPEena) loren.diede@soudermiller.com| =™ ™ reid allan@soudermiller.com

FOR OSE INTERNAL USE Application for Permit, Form wr-07, Rev 6/14/12
File No.: SJ=4205 POD12 Tm. No.: Receipt No.:

Trans Description (optional):

Sub-Basin: PCWALOG Due Date: Sept. 19, 2017
Page 10of 3




2. WELL(S) Describe the well(s) applicable to this application.

Location Required: Coordinate location must be reported in NM State Plane (NAD 83), UTM (NAD 83), or Latitude/Longitude

(Lat/Long - WGS84).
District Il (Roswell) and District Vil (Cimarron) customers, provide a PLSS location in addition to above.

[ NM State Plane (NADB3) (Feet) O utM™ (NAD83) (Meters)
3 NM West Zone [OJzZone 12N ?”o%‘ag}. ;o:go('\‘lg)G 584} (= the newrent
3 NM East Zone [Jzone 13N

[ NM Central Zone

Provide if known:

-Public Land Survey System (PLSS)

3 X or Easting or Y or Northing (Quarters or Halves , Section, Township, Range) OR
Wtk Nuetior (if Smonm]: Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR

- Lot, Block & Subdivision; OR

- Land Grant Name

$J-4205 POD12
4D -107.965590(36.908622| SW 1/4 of SW 1/4; sec.11, T31N, R11W

~S
— o
o
=

2 53

=Gy
= &
-  =hl

—
== &7~
=5 e
s
[3;] (4]
w m

NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 — POD Descriptions)

Additional well descriptions are attached: | | Yes m No If yes, how many

Other description relating well to common landmarks, streets, or other:
See attached map

Well is on land owned by: BLM
Well Information: NOTE: If more than one (1) well needs to be described, provide attachment. Attached? []Yes [JNo

If yes, how many
Approximate depth of well (feet): 19 Outside diameter of well casing (inches): 2.0"

Driller Name: Yellow Jacket Drilling Services Driller License Number: WD-1458

3. ADDITIONAL STATEMENTS OR EXPLANATIONS

An application for 9 monitoring wells had previously been submitted and approved for this location, SJ

4205 POD 1-9.
The scope of work was modified after the permits were approved. A well was proposed as MW-4, Two

wells were drilled at the MW-4 location, The original MW-4 on the SJ 4205 POD 3 was re-named
MW-4S. This application is for the 2nd MW-4 well not previously permitted and is designated as
MW-4D.

The well on SJ 4205, MW-6S was drilled and re-named MW-6.

A well on the SJ 4205, MW-8 POD 9 was not drilled.

FOR OSE INTERNAL USE Application for Permit, Form wr-07
File No: SJ=4205 POD12 Tm No.:

Page 2 of 3




4. SPECIFIC REQUIREMENTS: The applicant must include the following, as applicable to each well type. Please check the appropriate
boxes, to indicate the information has been included and/or attached to this application:

Exploratory: | Pollution Control andior Recovery: | Construction Mine De-Watering:
O Include a [ Include a plan for pollution De-Watering: O Include a plan for poliution
description of | control/recovery, that includes the [ Include a description of the | control/recovery, that includes the following:
any proposed | following: proposed dewatering [0 A description of the need for mine
pump test,if | [] A description of the need for the operation, dewatering.
applicable. pollution control or recovery operation. The estimated duration of [ The estimated maximum period of time
[ The estimated maximum period of the operation, for completion of the operation.
time for completion of the operation. [ The maximum amount of ] The source(s) of the water to be diverted.
O The annual diversion amount. water to be diverted, [CJThe geohydrologic characteristics of the
[0 The annual consumptive use [ A description of the need aquifer(s).
amount. for the dewatering operation, The maximum amount of water to be
[ The maximum amount of water to be | and, diverted per annum.
diverted and injected for the duration of | [] A description of how the [JThe maximum amount of water to be
the operation. diverted water will be disposed | diverted for the duration of the operation.
[ The method and place of discharge. | of. [CJThe quality of the water.
Monitoring: [J The method of measurement of Geo-Thermal: [JThe method of measurement of water
@ Include the | water produced and discharged. [ Include a description of the | diverted.
reason for the | [J The source of water to be injected. geothermal heat exchange CJThe recharge of water to the aquifer.
monitoring O The method of measurement of project, [CJDescription of the estimated area of
well, and, water injected. ] The amount of water to be | hydrologic effect of the project.
The [J The characteristics of the aquifer. diverted and re-injected for the The method and place of discharge.
duration [ The method of determining the Elo]ea OAn estimation of the effects on surface
of the planned | resulting annual consumptive use of The time frame for water rights and underground water rights
monitoring. water and depletion from any related constructing the geothermal from the mine dewatering project.
stream system. heat exchange project, and, [JA description of the methads employed to
[ Proof of any permit required from the | [J The duration of the project. | estimate effects on surface water rights and
New Mexico Environment Department. | [] Preliminary surveys, design | underground water rights.
An access agreement if the data, and additional Oinformation on existing wells, rivers,
applicant is not the owner of the land on | information shall be included to | springs, and wetlands within the area of
which the pollution plume control or provide all essential facts hydrologic effect.
recovery well is to be located. relating to the request.
ACKNOWLEDGEMENT
I, We (name of applicanis)), SOuder Miller and Associates, Loren Diede and Reid Allan
Print Name(s) I~
affirm that the foregoing statements are true to the best of (my, our) knowledge and belief. = C;D
: e
Applicant Signature = e
o gm
ACTION OF THE STATE ENGINEER x Q:OU
@W o7
This application is: T )
P rm

[X] approved

[ partially approved  [] denied

provided it is not exercised {o the detriment of any others having existing rights, and is not contrary to the conservation of water in New
Mexico nor detrimental to the public welfare and further subject to the attached conditions of approval.

Witness my hand and sealthis _19th dayof _ September

Tom Blaine, PE

20 _ 16

, State Engineer

¢ -7

, for the State Engineer,

Kimberly Kirby

By:
Signature

Print

Title: Water Resourcekpecialist, Water Rights Division District V

Print

FOR OSE INTERNAL USE

Application for Permit, Form wr-07

File No.:

S§J-4205 POD12

Tm No

Page 3 0of 3
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NMOSE Permit to Drill a Non-Consumptive Well(s) - Conditions of Approval
SJ-4205 POD12

The New Mexico Office of the State Engineer (NMOSE) has determined that existing water rights will
not be impaired by this activity. This application is approved without publication provided it is not
exercised to the detriment of any others having existing rights, and is not contrary to the conservation of
water in New Mexico nor detrimental to the public welfare of the state. This application approval (i.e.,
permit) is further subject to the following conditions of approval.

I.

This permit is approved as follows:

Permittee(s): BP America Production Co.
via Souder, Miller & Associates, as Agent
401 W. Broadway

Farmington, NM 87401
Permit Number: SJ-4205
Application File Date: September 14, 2016
Priority: N/A
Source: Groundwater
Point(s) of Diversion: SJ-4205 PODI2 is a new existing groundwater monitoring well

recently installed for the site investigation at the BP Mudge LS6
release site, located on federal land managed by the Bureau of
Land Management in San Juan County, New Mexico. The well
(aka, point of diversion; POD) is located within the SW% SW¥%
of Section 11, Township 31 North, Range 11 West, NMPM, at
the following approximate point locations (Lat/Long, WGS84).

POD Name and Owner's Well Identification Pm(ml,ond:t;;de thd:;l)de
SJ-4205 POD12 (MW-4D) -107.965590 36.908622
Purpose of Use: Groundwater monitoring
Place of Use: N/A
Amount of Water: N/A

No water shall be appropriated and beneficially used from any wells or borings approved under
this permit.

No water shall be diverted from the well(s) except for initial well development and periodic
sampling purposes. Upon completion of monitoring activities the well(s) shall be plugged in
accordance with Subsection C of 19.27.4.30 NMAC, unless a permit to use water is acquired
from the NMOSE.

The well(s) may continue to be used indefinitely for groundwater sampling or monitoring
required for the current site investigation and any associated remediation, so long as they remain
in good repair. A new permit shall be obtained from the NMOSE prior to replacing a well(s)
or for any change in use as approved herein.




NMOSE Permit to Drill a Non-Consumptive Well(s) §J-4205 POD12
Conditions of Approval Page 2 of 5

10.

September 19, 2016

Water well drilling and well drilling activities, including well plugging, are regulated under
NMOSE Regulations 19.27.4 NMAC. These regulations apply, and provide both general and
specific direction regarding the drilling of wells in New Mexico. Note that the construction of
any well that allows groundwater to flow uncontrolled to the land surface or to move appreciably
between geologic units is prohibited.

In accordance with Subsection A of 19.27.4.29 NMAC, on-site supervision of well
drilling/plugging is required by the holder of a New Mexico Well Driller License or a NMOSE-
registered Drill Rig Supervisor. The New Mexico licensed Well Driller shall ensure that well
drilling activities are completed in accordance with 19.27.4.29, 19.27.4.30 and 19.27.4.31
NMAC. However, pursuant to 72-12-12 NMSA 1978 and 19.27.4.8 NMAC, a driller’s license is
not required for the construction of a driven well with an outside casing diameter of 2% inches or
less and that does not require the use of a drill rig (e.g., auger) for installation. This exemption is
not applicable to well plugging.

The permittee has not indicated whether artesian conditions may be encountered at the proposed
well location(s). If artesian conditions are encountered during drilling, all rules and regulations
pertaining to the drilling and casing and plugging of artesian wells shall be followed.

A Well Record documenting the as-built well construction and materials used shall be filed for
each of the new wells in accordance with Subsection K of 19.27.4.29 NMAC. Well Records
shall be filed with the State Engineer (NMOSE District V, 100 Gossett Drive, Suite A, Aztec,
NM, 87410) within 20 days after completion of the well(s). Well installation(s) shall be
complete and the well record(s) filed no later than one year from the date of approval of this
permit.

If the required Well Record documentation is not received within one year of the date of permit
approval, this permit will automatically expire.

When the permittee receives approval or direction to permanently abandon the
well(s)/borehole(s), plugging shall be performed by a New Mexico licensed well driller. The
well(s)/borehole(s) shall be plugged pursuant to Subsection C of 19.27.4.30 NMAC using the
following method, unless an alternate plugging method has been proposed by or on behalf of the
well owner and approved by the NMOSE. If a well/borehole has encountered artesian conditions,
a Well Plugging Plan of Operations shall be submitted and NMOSE approval obtained prior to
the initiation of any well plugging activities concerning artesian wells. Additionally, if the
following standardized plugging sealant is not appropriate for use due to incompatibility with the
water quality or any soil and water contaminates encountered, a Well Plugging Plan of
Operations shall be submitted and NMOSE approval obtained prior to the initiation of any well
plugging activities.

a. Obstructions in a well/borehole shall be identified and removed if possible. If an
obstruction cannot be removed, the method used to grout below and around the
obstruction shall be described in detail in the plugging record.

b. Prior to plugging, calculate the theoretical volume of sealant needed for abandonment of
the well/borehole based on the actual measured pluggable depth of the well/borehole and
the volume factor for the casing/borehole diameter. Compare the actual volume of
sealant placed in the well/borehole with the theoretical volume to verify the actual
volume of sealant is equal to or exceeds the theoretical volume.




NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 PODI12
Conditions of Approval Page 3 of 5
September 19, 2016

11.

12.

c. Portland Type VII cement shall be used for the plugging sealant. The water mixed with
the cement to create the plugging sealant shall be potable water or of similar quality.
Portland cement has a fundamental water demand of 5.2 gallons of water per 94-1b sack
of cement. Up to a maximum of 6.0 gallons per 94-1b sack is acceptable to allow for
greater pumpability.

Pure bentonite powder (“90 barrel yield”) is allowed as a cement additive by NMOSE
and American Water Works Association (AWWA) guidelines. If a bentonite additive is
used, the following rates and mixing guidelines shall be followed. For a rate or a mixing
procedure other than that provided below, the NMOSE District V office must be
contacted for pre-approval. Neither granular bentonite nor extended-yield bentonite shall
be mixed with cement for the purpose of this plugging activity. When supplementing a
cement slurry with bentonite powder, water demand for the mix increases at a rate of
approximately 0.65 gallon of water for each 1% increment of bentonite bdwc (by dry
weight cement) above the stated base water demand of 5.2 gallons water per 94-1b sack of
cement for neat cement. Bentonite powder must be hydrated separately with its required
increment of water before being mixed into the wet neat cement. If water is otherwise
added to the combination of dry ingredients or the dry bentonite is blended into wet
cement, the alkalinity of the cement will restrict the yield of the bentonite powder,
resulting in excess free water in the slurry and excessive cement shrinkage upon curing.

d. Placement of the sealant within the well/borehole shall be by pumping through a tremie
pipe extended to near the bottom of the well/borehole and kept below the top of the slurry
column (i.e., immersed in the slurry) as the well/borehole is plugged from bottom
upwards in a manner that displaces the standing water column.

e. Prior to, or upon completion of plugging, the well casing may be cut-off below grade as
necessary to allow for approved construction onsite, provided a minimum six-inch
thickness of reinforced abandonment plugging sealant or concrete completely covers the
top of the cut-off casing. Any remaining void to the surface may be filled with native
soil, concrete, or asphalt as needed to match the surrounding surface material and blended
with the surface topography to prevent ponding.

f. Within 20 days after completion of well/borehole plugging, a complete Plugging
Record shall be filed with the State Engineer in accordance with Paragraph (3) of
Subsection C of 19.27.4.30 NMAC for each well/boring plugged. The Well Plugging
Record(s) shall be filed with the State Engineer at the NMOSE District V Office, 100
Gossett Drive, Suite A, Aztec, NM 87410. The required well plugging record form is
available at http://www.ose.state.nm.us/PDF/WellDrillers/WD-11.pdf.

Should another regulatory agency sharing jurisdiction of the project authorize, or by regulation
require, more stringent requirements than stated herein, the more stringent procedure should be
followed. These, among others, may include provisions regarding pre-authorization to proceed,
type of methods and materials used, inspection, or prohibition of free discharge of any fluid or
other material to or from the well that is related to the drilling and/or monitoring process.

Pursuant to 72-12-3 NMSA 1978, the applicant has provided written documentation with the
application, which the applicant claims as confirmation that access has been granted for the
aforementioned well(s) to be located on property owned by someone other than the well
owner/applicant. NMOSE approval of this permit in no way infers the right of access to land not
owned by the well owner/applicant.
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13. The State Engineer retains jurisdiction of this permit.

The application for non-consumptive use for well(s) S1-4205 POD12, submitted on September 14, 2016,
is hereby approved with the aforesaid conditions applied, when signed by an authorized designee of the
State Engineer:

Witness my hand and seal this 19" day of September, A.D. 2016.
Tom Blaine, P.E., State Engineer

By: {-,‘/(

Kimb‘e?ly Kirby, Water Resource Specialist
Water Rights Divisjon District V
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| e | o B[] o s | | | o e Gk oIl Py
. % Dark . obble i @ oarse emi-consolida Sorted Sand . e .84
5.0 Df.\\ gray  vyellow | Sity | Pebble Clay 4 Pedium> Dense vl S icgutly P\a ks a:‘ ! \ 8o-e 3 3
olive red | Clayey | Gravel Eine) Plastic O Calresus, )
Well Very Fine nconsolidate Wet Riows - AZE For 12" 572' 4/3
Light tan ravelly Boulder @ Poorly | Very Coarse ‘ Rock' Dry ‘C?M ty { ’ - S do Poe '_(y
; - | Mgy Cobble  Silt Coarse Semi-consolidated i ¥ d B
5 = 4 » ot Sond, Soma makblef. 5[ shi
0 05} gray yellow | Silty | Pebble Clay| mp edium Dense l :
10- : L. Colavwus. 8o-T67 goarks
olive red | Clayey | Gravel @ Plastic 2
well | Very Fine | (dfconsolidaidy | wet Bouss— 4 €o- (67 SYRf /3
Light tan | Gravelly| Boulder @ ﬁoorly) Very Coarse ——Rock Dry C-O\'\.*Q.Lk ’DQ‘\—UJ 22u_ b oy, Soval 4'
t\s@ @ Cobble  Silt Coarse Semi-consolidated '&1‘ ve Gruv) Sonq B 14.0%
D oq gray yellow | Silty Pebble Clay @ Dense c Y ’d. ai Q. Mod ‘G_Sa*""‘“ﬁ)‘fOﬂ”"
‘/5 olive red | Clayey | Gravel Lng Plastic O ) Inein wad S o S\ghily Caleawoos.
. . Clowgey, Blisuily Plastic,
Well | Very Fine Wet Bidwat. T lme 2% tice W /]
Yga>  tan | Gravelly| Boulder Gamy| Poorly [ Very Coarse Rock Dry Avgul avd sow M*‘U\.JL"A / \-is\m\-\o'vowv\
_‘\*5 Dark  brown Cobble  Silt Coarse D S, Madium naivad., W San el , non-
4.0 0 qg@y  yellow | Sity | Pebble Clay Dense Qoisty D Calcaveeus camonbq . O+ Fuarty. Mivew
\ olive red | Clayey | Gravel Fine Plastic a mica & blakte. Cenmunding conbaint Some
Very Fine Unconsolidated Wet v ‘on- guoatl. malwew roBe Frwarky. &
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry = IDYW/
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
E

Notes:




Project: RP My A—‘i-&- kS g Borehole# SR 3D Start Date/Time: 08348 8-~
Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech: D:ede/ Spragua Driller__\ellow) .| aclat Borehole Diameter:
A
% £ -4 E a Primary Soil 5 Grain Size g DVA Remarks (Use trace, occasional, freguent and with to desribe
ES E Seoior s : Type (Sands Only) Eanmcietion 3 e ’increaslng ;mounts)
g8 | F 83 " @ ’ 2 | (pem)
Light tan | Gravelly| Boulder Eandy Poorly [ Very Coarse Rock Dry sSub W“’ med - Line Fnahmad
Dark  brown | Sand)) | Cobble Silt Coarse @Ei-consc]idateg o tiacan sy S owel. Mmod o we|l sevted
4 ‘5 yellow | Silty | Pebble Clay @ ense (MoisD 5 Qo+t Y %0“?3' Minov WAL - Non-caltoresd
n’ oq olive red Clayey | Gravel Fine Plastic 3 ComopkaMlon. MineY coavse foacty ¢ vy .
@ Very Fine Unconsolidated Wet /Bmmr\./ 1N
tan | Gravelly| Boulder Poorly | Very Coarse Rock Dry ¥
‘ g sandy| Cobble ﬁ@ CCoarse> angularty Svbangulan | wed to
)Q.C looo L) ;e@% Siity | Pebble Clay mdp Medium Dense 0 Coantt AN browwn - ey = i
olive red | Clayey | Gravel Fine Plastic 3, Staining in Cavmmtation . minow YNCa.
Well Very Fine Unconsolidated | Wet non- alcares vs cowont [ % “L
Igh?  tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry Qe [N Sub la el
, Dark  Ggawp Cobble ~ Silt Coars® | Sgmi-consolidated xa-uu_ c._(::;M bj:(' wwe Uy Send,
w3 M yellow | Sty | Pebble Clay | yod | edium Dense 4 POV LE G s EOPIAY
wl olive red | Clayey | Gravel Fine Plastic 9 s
! Well Very Fine Unconsolidated Wet m6/<{
Light tan GIIy Boulder &and| Poorly [ Very Coarse Rock Dry ool e (Somesub Mg-\.J.u\_,) ek 4o
| |park  orown | G| cobvie i > Cosisa Srvaimel Ay blue Sowd -
ellow | Sil Pebble Cla Dense @oist b =
ll"'o y g% yred Claxy Gravel . M’! Fine Plastic l’ D non Calcanssus Caynant
100~ Well | VeryFine | Unconsolidated | Wet GLEYyZ C/58
Light tan | Gravelly| Boulder &ang| Poorly | Very Coarse Rock Dry M%u-\.%’b sob m%\.lu& el o copaArse
Dark  brown | €gndw| Cobble Silt % emi-consolidate qraivad, Sonl. larqe @ ieces &
1_0 qu GEp  yellow | Sity | Pebble Clay M‘A : w5 Ll ee coainclotions s Gy psom
] { olive red | Clayey | Gravel Fine Plastic 2' L u_‘s AN Cova.
Well | Very Fine Unconsolidated | Wet 3 GLEYZ 58
Light tan ravelly| Boulder @ Poorly | Very Coarse Rock Dry Q.'\%" \aa. o s0b ngpad AL M o =234,
Dark brown | &2 Cobble  Silt emi-consolidated b . e i RS
Q-D ") gray  yellow Pebble Clay moa % %j 9o M 30nd. Soma Caal
\ 2| |olive red | Clayey | Gravel Plastic l, q 4 Livean _“"‘-\‘-’5"""" . Ggpedowm realus
\,0 Well Very Fine Unconsolidated Wet 4 LM‘“ Mcont. mock-Sevted WV §0
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry ; )
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Npp‘—el 3/:& fmd_ "‘O}a in 583 '35 aJas f—ooy\_é CLtL “(—0 ‘ .
6/UQ IM /‘DF ”m SR-3D ewas found at /1.0 "
Notes: ~hese boreholis ave in Ha HHavated Ovea  § +Hho suvface o€ the Mc"S"‘“’(

oo bion 15 vreven = Hharebore the topof the blveSond wIN Javry. .




Project: Borehole# 5B "{'5 Start Date/Time: [ {po2. &-8-(L
Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech: Driller: Borehole Diameter:
&
o 5§ 8 v g OVA i
as o B > | Primary Soil ) Grain Size . 2 Remarks (Use trace, occasional, freguent and with to desribe
E § E s E? % Type § (Sands Only) Grnsatiation é r(:s:':lt)s increasing amounts)
[
Light tan | Gravelly| Boulder &any @ Very Coarse Rock Qo Aobvoonded bvoww U.Cinels Coavse
Dark  Growh | &ndy | Cobble Silt oarse Semi-consolidated Frama f‘ﬂf\'f Sovted Sorel . SEvan pokdes
'w( gray  yellow | Silty | Pebble Clay % Dense Moist 2.0
4 0 olive red | Clayey | Gravel Plastic r
Well (" Unconsolidated) | Wet Q Blauss Cone 8° loye 4/
Light tan | Gravelly| Boulder (Sany Very Coarse . Rock. Dry Sob Fvqealar S b Coonded V- L‘,m 4 vl
Dark  (Growp Cobble it Coarse Semi-consolidated a d bvownSord . Wich
— Gradnel Eoovly Sove S
w IU" gr.ay yellow | Silty Pebble Clay @1 Dens'e @ e\ Cordank, S2nni Pﬂa&\'\ o
olive red | Clayey | Gravel Find 3' \ 23 ’
.0 Well | eryFip» | dated | Wet 12Zblows G 18 2.5y 5z
o Light tan | Gravelly| Boulder Eoor} Very Coarse . RockA Dry Subwoornded do voonded . Cine doCosabe._
\0 . Dark  <gown | Samdly | Cobble  Silt Coae Semi-consolidated broaw Send.«
‘)g gray>-  vellow | Sity | Pebble Clay Kediup Dense
V I olive red | Clayey | Gravel Eipe Plastic 3' o4
Well Wet 16YR 4/3
Light tan | Gravelly| Boulder Sand| Poorly [ Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow |  Slity Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry .
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel "Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Siit Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
£ ]

Notes:
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Borehole# 56 T qXD

Start Date/Time: [3 35 8-3-

Project:
Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech: Driller: Borehole Diameter:
2 5 g OVA
o §_ 4 2 Primary Soil Grain Size E Remarks (Use trace, occasional, freguent and with to desribe
§ a E Calor § § Type g (Sands Only) Connaticition ; r(;:::)' increasing amounts)
Light tan | Gravelly Boulder Poorly | Very Coarse Rock @ Sdbvoonded -Q-Vu—)‘-u vwud S“"‘L
Dark §andp | Cobble  Silt Coarse Semi-consolidated g Yok 2k -
5 | J‘“\ gray  yellow | Sity | Pebble Clay| mal | Dense Moist | - ynod Sov b
") O (13" loive red | Clayey | Gravel Plastic \ -7
well | Very Fine Wet i & bloiss Lon-iB8* oy e s/3
Light tan | Gravelly| Boulder - Poorly | Very Coarse Rock Dry § i
u’\,o Dark Sgndy | Cobble Silt Coarse | Semi-consolidated svbovndsad  {ing b vud Sond
o 50 gray yellow | Silty | Pebble Clay M Dense 1 W\od. Sovie C \.dﬁ Crim ¢ C\W\
\’. l1) olive red | Clayey | Gravel Plastic \ . Les.
Well | Very Fine Wet [l bloess Lot oy 2573
o | e | | covwe T | o > Sub vorndd. Ervudomact Soned
[ D'l’lﬂ?;’> yellow | Silty | Pebble Clay med| @ediom ois 14 Mod Sevted  bvow w ey Sowel
r’( olive red | Clayey | Gravel CEind Plastic CJ.cu-\ £; . Minevy YMuaca,
0 Well Very Fine Unconsolidated | Wet 114 = (A oy 67}
o I | @ | s [emmmmm] | | onaplin ool B Bereree
. efd
!’ \19 qray.  yellow My | Pebble Clay E D Dense o) \O 5 "\"“e-bw“""” Sowe. 64, st
\ olive red | Clayey | Gravel ine Plastic C,la-ca, Tw PM . TR Mica,
Very Fine Unconsolidated | Wet {los+ 3" 0f bncemsgol cove )| Lh€Y 2 5/s58(-
T |Light tan | Gravelly| Boulder ¢Sanji{"Po Very Coarse Rock Dry )
omgulag to svbvoundg o coatse
o brown | §andy [ Cobble  Sitt Coarsy Semi-consolidated ) gd‘:vb\.t sh’ Provly Sov—tea . Soma
%o ‘d Q yellow | Silty | Pebble Clay @ Dense (93 v. dork cray shata.
[ ¥ olive red Clayey | Gravel ine Plastic
Well Very Fine | (Onconsolidatedy | Wet on s| 3.5 ofuntmsovdated av\‘)_(zgw
Light tan |Gravelly| Boulder Sand| Poorly | Very Coarse | Rotk— | Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Siit Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Siit Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet

Notes:

o




Project_ R P mMu d¢e LS Gop Borehole# SB 5 5 Start Date/Time: 0 94ds - £-8-t6
Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech: Driller: Borehole Diameter:
Z‘ '] [
'GE’. £ ] % & Primary Soil ? Grain Size .5.. OVA Remarks (Use trace, occasional, freguent and with to desribe
§ § E Gator § % Type ‘§ (Sands Only) Consolidion ﬁ r(:s:':)s increasing amounts)
é Light tan | Gravelly| Boulder &and| €gody [ Very Coarse Rock (@) SIobvounded, Line b Coarse, Poov| y
o |Dark &andy | Cobble  Silt guarsey | Semi-consolidated GSovted bvowwn S e, A wvcoscC ,
4' 5 % gray yellow | Silty Pebble Clay (edium Dense Moist g L( c,\a.\ Q.‘\MS . NOoN CalCaveovs C€maén k"l“
olive red Clayey | Gravel Eing Plastic [0
' Waell Very Fine Wet 28blows Cov 18 loyR 54y
Light tan [ Gravelly| Boulder ¢Sam| Poorly [ Very Coarse Rock «i =0 beovndad ,Finels v Cine Snainea L2
3 & Drk ¢Sangy | Cobble Silt ,A_ Coa_rse <@-consolidate§! ] “ gov-ted §oad. » Bvown
b o grap yellow | Silty | Pebble Clay [y Medium Dense Moist Mo CaltarredS CoOvvmontaly ow W‘M’
@"’ \ olive red | Clayey | Gravel Py Plastic WAL Cal %
M Well | <7gPin®> | Unconsolidated | Wet 100 blows Cuv |4 A.5Y @2
" b, V
v &0 LD/ght tan | Gravelly| Boulder &andY Poorly | Very Coarse o Rock e @ \ £ 5 contacte G6-8°
\ ark QoW Cobble it Coarse ‘ SU\Q¢°U‘,¢°‘L'$O\;,\%\*\M. Gi va \.bwqd\
) M |§@p  yellow | Sity | Pebble Clay % Dense Moist oyoined LRI\ SOo-HA Sond . cl cuqesy
lp' olive red Clayey | Gravel Plastic YO €a)laveous comen aen
@ Very Fine Unconsolidated Wet 22 .. 5. 7@/ 5/2.,
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark  brown | Sandy | Cobble Silt Coarse | Semi-consolidated > Topb" 2 blows
gray yellow | Silty Pebble Clay Medium Dense Moist “
olive red Clayey | Gravel Fine Plastic FBD‘H’ (> 80 How}
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Waell Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Siit Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet

Notes:




s

chonge- Crovm Saslow o deop
Project: B mpd ae LS #7¢ Borehole# SB-S X D 0,3 Start Date/Time: 0815 8- 5- Ll
Project # | Rig/SamplerType: Stop Date/Time:
SMA Field Techf Diede / Spvague Driller: Ve /low Taclat Borehole Diameter:
, 2o | § <
%_ = [ ; ] & Primary Soil 3 Grain Size . 5 B, Remarks (Use trace, occasional, freguent and with to desribe
§ § é Color g % Type § (Sands Only) Casisciiation é’ r(:::)s increasing amounts)
b |Light tan | Gravelly| Boulder @ oorl Rock Dry Su\oqv\%o\a\r Cined |, Coavse w2 Dol
I |park Sandy | Cobble S Semi-consolidated bvrowwe with Sewme.  peledles . Minoy
W) |gray yellow ilty Pebble Clay Dense Moish ey el inelowrony
6'0 0100 olive red Clayey | Gravel Plastic 4’3 i =
Well Very Fine (EEconsolidateQ Wet 39 blowos Por 12 SYR L4
Light tan | Gravelly| Boulder $ang| Poorly [ Very Coarse ock Dry Ay\av\M Subs ong vlan Cina Qe wa o
Dark Cobble  Silt Coarse emi-consolidate Ml
- 0 0:,\0 @@  vellow | Sity | Pebble Clay Medium Dense @ 2 \g/ p‘:’: a?\; . 0 m‘_“wa b:o::\: R
olive red Clayey | Gravel @ Plastic 2. [ 2y, non ed_u_u;_o.,, M\-o.l-\‘ /
(Wa) | eryFing Unconsolidated | Wet looblowss i 2.5Y /571
Ccorl] 50 Light tan | Gravelly[ Boulder S@mi| Poorly | Very Coarse Rock @ Awn \a. Sub e %\ aL €rw anas o —
o> |park @ Cobble  Silt Coarse @ v, p“‘:, cramid YLy broww . well o
5 ﬁ @, yellow | Silty Pebble Clay @ Medium Densée @ 2 3 So v +ed Send |, a0y WAL O, NOoWnCalCovond
z' olive red | Clayey | Gravel (SO Plastic ’ Cevonkalon.
ery Figk Unconsolidated | Wet 2.3Y &5/
Light tan | Gravelly| Boulder Poorly | Very Coarse Rock @ Angue \aw Suban gl €ovu qramal Yo
Dark  Suh Cobble Silt Coarse  |<Semi-consolidatem 4| v Fina spamed oray browm. et fwwiey
9.0 /00 GE»  yellow | Sily | Pebble Clay Medium Dense  [Qoisd| 28" | Seatad Soveli waiow wica « Wow caltarsony
08 olive red | Clayey | Gravel Eing Plastic Cavrinoton )
Lery Fing) Unconsolidated | Wet 2s5Y &/3
Light tan | Gravelly| Boulder @ Poorly | Very Coarse Rock Dry ﬁ“gu\%s%mSv\u Line G atne o V. Cine
0 | ot Dark &y | Cobble S Coarse . Aarut  aay buvown Sad Wb ymad
D 0 yellow | Silty | Pebble Clay @ Medium Dense 1 Sordal Lowd, MANMOVNICE . NON Calcaresvs
olive red | Clayey | Gravel : Plastic 2T | eovesnraiinm .
@_ Unconsolidated | Wet OYR Cf/z—
Light tan | Gravelly| Boulder Poorly | Very Coarse R Dry An S“"-a’\ sSob m\%‘&\% £ 1w o Wad_ ana oy
Dark  brown Cobble  Sil Coarse  {(Semi-consolidated) Kay) Sovd Modaailey Sov-dod . Abuwdond
D 0@3 Ga)) vellow | Sity | Pebble Clay mod, " Dense Iorsty 2| vmicn. Viewcoltavasus <0 wmenhalion
I olive * red | Clayey | Gravel Plastic i 12°
Well Very Fine Unconsolidated Wet GLEY 1 ! 5/ (o B £_
Cota 2 Light tan | Gravelly| Boulder @ Very Coarse Rock Dry Anglon Sk o Wil $ Eing b prud Shara
03 Dark  dtowd %9 Cobble i Coarse gemi-consolidated . " Sewd_w A Sk Prorly oM. v Twovr
gray  yellow Mty | Pebble Clay @ QL Dense it : mMicen .
|2.0 0 olive red Clayey | Gravel CEing) Plastic \"\9 —
Well (@ Unconsolidated | Wet 2.5 ¢ S/
Light tan | Gravelly| Boulder @ Poorly | Very Coarse Rock Dry Awn %u.lﬂ-\ vawua“(q‘_, Civnetonwaa Al i
2. |Park Sg@idy | Cobble  Silt Coarse & 3| Semd. Minov macla . vl Soated .
4 0%5 gz,  yellow | Silty | Pebble Clay @ C M‘g:;m Dense @ (l 4
(9‘ olive red Clayey | Gravel Plastic
Well Very Fine Unconsolidated | Wet 2.5 )4 /2
3

Notes:




(2)

Project: Borehole# 5% 6 D Start Date/Time:
Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech: Driller: Borehole Diameter:
3 £ g Col 'g .%‘ Primary Soil E Grain Size c lidati 5 OVAm Remarks (Use trace, occasional, freguent and with to desribe
5 8 Fes aa § 3 Type 3 (Sands Only) b o § r('p.:m) increasing amounts)
Light tan | Gravelly| Boulder % Poorly | Very Coarse Rock Dry P19 Mnqatan yrad - Liva SRl me
J[Park  brown | gamdp | Cobble it 0 Coarse arem Smdl . Heavey clay edmented.
3.0 083 [a@p  vellow | Sity | Pebble €EDY ]\)/ 0 @ Dense QaisD "
olive red Clayey | Gravel Plastic \ (]-
Well Very Fine Unconsolidated | Wet S\Ey 7 ¢/586
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry i
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Siity Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Siit Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
2
Notes:




AN NN I N R S N IS S N AN EE E S oE EE E e e

Borehole#_ B~ & O Start Date/Time: ]045 8-l-1k

Project: 3% m\)clgg \S &L

Project # Rig/SamplerType: Stop Date/Time:___| | ;45
SMA Field Tech:Diede / S o pe Driller___Yellow Jaclad Borehole Diameter:
- v
s g g . § é Primary Soil E Grain Size é K Remarks (Use trace, occasional, freguent and with to desribe
5 a = toler § 3 Type 3 (Sands Only) SRAshRaNIEh ; r(opc :n':). increasing amounts)
o L
Light n )| Gravelly| Boulder /Sand] Poorly | Very Coarse Rock < @ ‘n Spars e cl Fims
oyR | \O\")O Dark  \br @P gobble CSilt 9 Med:'s Semi-cl:)onsolidatod N “‘&3 uA‘;‘ / 443 ‘/ IO)’ ,Z"VP
gray yellow ilty ebble lay ense oist AP0 N 4
4/ 4 6 olive red Clayey | Gravel e ine Plastic A‘é e 2 et JM 4 6/005// 3
Well Very Fine CUnoonsoIidatgz Wet Some. T Rre ql\un Saneh |, N [PATS
Light ti Gravelly| Boulder (Sai Poorly | Very Coarse ock
oy R . " Dark @ Sandy | Cobble Sitt 3 Coarse | Semi-consolidated @ ore d“au"‘ C"\;i loYe V¢
gray yellow Pebble Cla: ° ) 63 Dense Moilst » \J ! o
lr/ 4 \D 00 olive red Clayey | Gravel )< - Plastic 4"{ r’l‘& s 3‘“ 1.4 e sw S ¥ cu') 3 ‘k5
Well Very Fine 4~ Unconsolida Wet Dot Line arala S I B )n “IJZZ a"
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry Q)
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
]
Notes:




Borehole# S R &D Start Date/Time: '''45 &-1- 1

Project: Bpmu30t¢ LS B0

Project # Rig/SamplerType: Stop Date/Time:
SMA Field Tech;m_iﬁdj_&»q% e Driller: yell A Borehole Diameter:
[«
2. §8 g OVA
- o 2 Primary Soil § Grain Size 2 Remarks (Use trace, occasional, freguent and with to desribe
gE8 | E Color b Consolidation @ results
&a = 2 g Type 2 (Sands Only) ; (ppm) increasing amounts)
8-t |Light tan | Gravelly| Boulder $and| Poorly | Very Coarse Rock Dry %"“Y Jblve Sond . highfelds @av  amphi bole,
5 ?}; Dark brcIlen . gogt;:: é:‘;ilt % h(;::;'se Semi-tl:;;nsolida(ed , Li mita pi eces ., m D& ol e :\;;owmg‘, L,_ko.\,
N 1 q@ yellow ] ay um nse . \ ema ™, Ce
0 olive red Clayey | Gravel m i Plastic ¢ A ¢ \'f
Waell ery Fi Unc te Wet Blows — 3% For 6" GLEYz /5B
.z |Light tan | Gravelly| Boulder Poorly | Very Coarse Dry Semd S¥one . svbang olan
122 157 Toanc  brown gandy | Cobble  Sit Coarse mi-consolidat 3.2 '2v/blve : i i
To 5 yellow | Silty | Pebble Clay Wd Dense Lineto wediom Snaiv . s+ % 804 3
. 1197 loive  red Gravel e Plastic row 2ale Cemsntalon . Mmivovr mita
A Well Very Fine Unconsolidated Wet 5.0 M 2
tan | Gravelly| Boulder Poorly | Very Coarse om Dry 6.5 Q{W.'S ] H - s,“w 5 Sub«oowdﬂ.&
brown @ Cobble  Silt Coarse emi-consolidat ' A . 0 " St 9
yellow | Silty | Pebble Clay Medium ense ) Fine gnaimd , minev geired , S ‘b‘z
red | Clayey | Gravel mod CFii Plastic Mingr mica ond biokit€ . Clay comoutaim
(Wel | Very Fine Unconsolidated | wet | - ¢ =t C(VLEY Z FHioR
tan | Gravelly| Boulder €and{ Poorly [ Very Coarse ROCK Dry ' S 6lova., Subsngulie to
brown | Gandy | Cobble  Sil Coarse | (Semi-consolidated Q.o GK:_?'/, obl"“ Chra cotnad, W/ & T thesa
yellow | Silty | Pebble Clay Medium Dense Moish ‘52 subo: ‘A“o e el vad. Q8§+ g
red | Clayey | Gravel > Plastic ° iy «?u ¢ bokite . cl < o Own;h;& A 58 3
- Y N 2l . .
Well Very Fine Unconsolidated wet |/0.O e m S LEY ’z‘:s 3/ A PR
tan | Gravelly| Boulder Sand| Poorly | Very Coarse Dry doarv < C ove van
brown | Sandy | Cobble Coarse Semi-consolidat A e \ V’U hate. , 9 i ¥ brokey
yellow Cy) Pebble Medium = | Moist | 3. T | VCcover LSS tuan L'0F 3 coved
red Clayey/| Gravel Fine Plastic
) @ (Very Finey Unconsolidated @ 5 / &/
tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry o« Vo & | ! ) : 06
brown | Sandy | Cobble Silt Coarse Semi-consolidated Py ka' \g e v @ | 2 M
19° loray  vellow | sity | Pebble Ciay Medium Dense Moist wmouvvee tsCvown 29,0 4o 30.0.
olive red | Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Sift Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
3
Notes:




S E G N N S aE EE e E N O e O S ew e EE e

Project: BP mud e LS Borehole#t S B F®A Start Date/Time:_ 0830 8-3~1¢
Project # N Rig/SamplerType: Stop Date/Time:
SMA Field Tech: D/ 2de /S1A gua__ Driller:_yzetlng) Ya cled Borehole Diameter:
2o ¢ J =
% = @ g g Primary Soil ? Grain Size E BV Remarks (Use trace, occasional, freguent and with to desribe
E §' £ . 1= Type 5 (Sands Only) Gomlidation 3 fadulis ,lncreaslng ;mounls)
8o | F 83 3 Y 2 | (pem)
Light tan [ Gravelly| Boulder Sand| Poorly [ Very Coarse Rock @ RBeown Line, \/ery.(;m, e c\a—n , domse.
4.0 _ |Dark Sandy | Cobble /Sil Coarse Semi-consolidated % 'A""é . Modavrare Sev-¥+ "
&\J gray yellow iity\\| Pebble Clay mo&, Mefiaum Moist LOY R 5—(/3
olive red laye; Gravel Plastic
Well Unconsolidated | Wet Ltooblows & 8™
rLight tan | Gravelly| Boulder Poorly | Very Coarse . Rock- Dry sob i 5 P ¥ L. wa Sonal
é Dark brown | Gangdy | Cobble Silt Coarse Semi-consolidated olis 2. S d Ye @ \ed
65 OQ Gray  yellow | Sity | Pebble Clay dl MTediog Dense ve -~ Sray }'\‘%sm i
olive red Clayey | Gravel m %_,- Plastic 2‘6 GLF}/Z 5 /
well | Very Fine nconsolid Wet oo blows For T
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse ock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow |  Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
E
Notes:




Project. 3 PMudae L S &6

Borehole# SQ) ?‘ 5

Start Date/Time: 400 8-4-201

Project # e Rig/SamplerType: Stop Date/Time:
SMA Field Tech: s Q&LS' PV AGRO__ Driller:_ V¢ |l ou WZ‘ Borehole Diameter:
2 o
Eo. '% jEj Coiior 'g % Prin;ary Soil 3 sGrain SIzIe Consolidation E reos\t::s Remarks (Use trace,loccasifnal, fregu:nt and with to desribe
Sa = ;’., g ype 8 (Sands Only) § (ppm) ncreasing amounts)
Light tan | Gravelly| Boulder ¢Sand|®oorly| Very Coarse Rock Dry F\V\% vilav-4o Sohw angv lav Ciwety coanse
Dark Gandy | Cobble  Silt Semi-consolidated Poov\y Sov-ted bvolon Jand, inov
4 0 41{ gray yellow | Silty | Pebble Clay Mediuny Dense q Moist) ‘ 2.~ koles. AvEoSre W iAo &p?uevd’
al | olive red | Clayey | Gravel CFing) i ) Qowwntaion. 35-80 Y &3
Well Very Fine gaconsolidatad> Wet d.0'— 5.8’ %poon 5 Y 2 ‘// "
Light tan | Gravelly| Boulder @ Very Coarse Rock Dry A v\%o\o)‘_ oS0k qw%u.\av- ¢ ivnedo C,otu\S—s vﬁ'b ;
Dark Chmowr| €andy | Cobble  Silt (Coars» Semi-consolidated v \ ded BroOWN- S ondl . \ 0 \O 3
. ! cov\y Sov . 20 )
q 5 \433 < yellow | Silty | Pebble Clay Mediun? Dens.e Z o ivev Pelhles, Ak os rC Wit o ﬁﬂ‘ .D\,W'ﬁ
¢ olive red | Clayey | Gravel Fne Plastic PP e nd CemsntaiNon. 35-80 7‘5#} q
Well Very Fine nconsolidate Wet Q.5 4= 10.5 = ] @C(/ 9.
Light tan | Gravelly [ Boulder @apil|¢Poomy | Very Coarse Rock™ Dry Sus av +o Subvo vownd ed) oo
Dark  (Browy Cobble  Silt Coarse Semi-consolidated yra dio %u &
1) b |[@  vellow | Sity | Pebble Cay (nim Dense Qs l\ o " bvowwn - ¢mo cco d
\D- \d3 red | Clayey | Gravel Fin® Clasiv 4 oen -plue “Eyua < T ShDWw Lk
| well Very Fine | (Unconsolidatey | wet | W07’ C\Gﬂf—vac\\“ow) s\~‘gk\-\y F\ﬂS\'\.\L 8s/L &F; (oW ¥ '3
I8-5 |Light tan | Gravelly| Boulder @ Poorly [ Very Coarse . T\roc'kl Dry I'V" QV\%\A.‘M o sub angqu \auv £iwe ;“’M
Cobble  Silt & Coarse Semi-consolidated s M& m Mk So A Twe, . avo s
5 yellow | Silty | Pebble Clay | \f\ edium) Dense @ i (¢ Y Pk S Yed
1. red | Clayey | Gravel Eine/ V gnd y ¥ 8 e Mo i ;
v . \ s ay, - SemuPlastic
Well Very Fine @E@ Wet 03“"" \a‘l /ﬁ f( 3[}
tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry II\’ \a\o\gﬁ ) m
brown | Sandy | Cobble Silt Coarse Semi-consolidated | (j’«\' C 1
yellow | Silty | Pebble Clay Medium Dense Moist B
red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock Dry
Dark brown | Sandy | Cobble  Silt Coarse Semi-consolidated
gray yellow | Silty Pebble Clay Medium Dense Moist
olive red Clayey | Gravel Fine Plastic
Well Very Fine Unconsolidated Wet

Notes:




