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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 III 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

Wellsite
Location

Latitude/Longitude Section, Township, Range

36.90884° -107.96561°
SWSW Section T31N, R11W
(Unit M) 11

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
2014

Approx. 184,680 cu ft of impacted soil was excavated from the surface to the top foot of 
the “blue sandstone”. Excavated area was backfilled with clean soil.

December
2014

Hand augered samples collected and analyzed from the area between the production 
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-7 A) 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/ll 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- 
40 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:

Casinq/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 %” bentonite pellets. Cement grout (Type I/ll 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 %” 
bentonite pellets. Cement grout (Type I/ll 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 /1\flonitoring Well IDs Cross Reference
Soil Boring

ID
Constructed as 

Monitoring Well ID
Total
Depth

Comments

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 30.0’ 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- 
60, 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 results 
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.

9



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.

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.

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.

Asma 10



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

Reid S. Allan, PG 
Principal ScientistSenior Scientist
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STEEL SHROUD 
WITH LOCKING CAP

2" PVC RISER 
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£ g SAMPLE DESCRIPTION

BROWN UNCONSOLIDATED SAND BACKFILL 
NO SAMPLE COLLECTED, OBSERVED DRILLING RETURNS

BROWN SAND, POORL Y SORTED, VERY COARSE TO MEDIUM, 
UNCONSOLIDATED, MINOR GRAY CLAY INCLUSIONS, SUBANGULAR.

BROWN GRAY SAND, MODERATE TO WELL SORTED, FINE TO VERY 
FINE SEMICONSOUDATED, ANGULAR TO SUBANGULAR, MINOR MICA, 
CLAYEY, NON CALCAREOUS CEMENT. SPLIT SPOON SAMPLE f

(100 blows. 7")

'CORE 1: BROWN GRAY SANDSTONE, MODERATELY SORTED, FINE TO 

VERY FINE, SEMICONSOUDATED, MINOR MICA, NON CALCAREOUS 
CEMENT, ANGULAR TO SUBANGULAR

BROWN GRAY SANDSTONE, MODERATELY TO WELL SORTED, FINE TO 
VERY FINE, SEMICONSOUDATED, MINOR MICA, NON CALCAREOUS 
CEMENT, ANGULAR TO SUBANGULAR

BROWN GRAY SANDSTONE, MODERATELY TO WELL SORTED, FINE TO 
VERY FINE, SEMICONSOUDATED, MINOR MICA, NON CALCAREOUS 
CEMENT, ANGULAR TO SUBANGULAR

GRAY SANDSTONE, MODERATELY SORTED, MEDIUM TO FINE, 
SEMICONSOUDATED, ABUNDANT MICA, NON CALCAREOUS CEMENT

CORE 2: BROWN SANDSTONE, MODERATION TO POORLY SORTED. 
MEDIUM TO VERY FINE, SEMICONSOUDATED, MINOR MICA, ANGULAR 
TO SUBANGULAR

GRAY BROWN SAND, MODERATELY SORTED, MEDIUM TO FINE, 
SEMICONSOUDATED, MINOR MICA, NON CALCAREOUS CEMENT

GRAY SANDSTONE, MODERATELY SORTED, MEDIUM TO FINE, 
SEMICONSOUDATED, ANGULAR TO SUBANGULAR, HEAVILY CLAY 
CEMENTED

BROWN SAND/BLUE SAND CONTACT 6.0'

NOTE:
SAMPLE FROM 6.8' CONTACT JARRED FOR 
ADDITIONAL ANALYSIS

A 3' SCREEN WAS USED INSTEAD OF 5’ SCREEN 
DUE TO THE SHALLOW DEPTH OF THIS WELL

LOG LEGEND

SAND

BACKFILL SAND

CLAY

UICACKXJS
SANDSTONE

TfTr
SAND STONE

Surveying

SOUDER, MILLER & ASSOCIATES
BP FARMINGTON, NEW MEXICO

401 West Broadway Avenue 

Farmington. NM 87401-5907

Phone (505) 323-7535 Toll-Free (800) 519-0098 Fax (505) 326-0045 

www soudermiller com
Serving the Southwest & Rocky Mountains 

Albuquerque. Farmington. Las Cruces. Roswell, Santa Fe. NM - El Paso. TX 
Cortez - Grand Junction - Montrose. CO - Salford. AZ - Moab. IT

MW-5D MONITORING WELL LOG 

MUDGE LS6

SECTION 11, T31N, R11W
SAN JUAN COUNTY NEW MEXICO

Designed Drawn | Checked

LLD DJB | RSA

Date September 2016
Scale Horiz NA 

Vert NA

Project No: 5124371

Sheet: Q
>■ Copyright 2014 Souder Miller & Associate* - All Rights Reserved P \5-BP Mudge LS6 GW Investigation 5124371\CAD\Civil\5123917 BP Mudge LS6-Well Logs dwg. DJB. 9(2/2016 8 53 AM



STEEL SHROUD 
WITH LOCKING CAP

2" PVC RISER 

3'0 CONCRETE PAD

CEMENT GROUT

BENTONITE
PELLETS

85 MESH 
FINE SAND

0. ki

20/40 MESH 
COARSE SAND

5' SCREEN

CEMENT GROUT 
PLUG BACK

10

12.5

£
e>

Co
S

T’

A tf-tV

*!+*■ '
I’Xii'*'

rv|C^
sas.:
■sSsSS
#£?&?

\:V>**«*
gSCiCi

‘/ifrtjsj
H’-Vyxl

<6

4.4

/0W?
4/4

/0W?
4/4

SAMPLE DESCRIPTION

BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED. OBSERVED DRILLING RETURNS

BROWN SILTY SAND, MODERATE SORTING, MEDIUM TO 
FINE, UNCONSOLIDATED, SOME FELDSPAR, CLAY FILM 
COA TING. SPLIT SPOON SAMPLE §1 (14 blows, 8")

BROWN UNCONSOLIDA TED SAND
NO SAMPLES COLLECTED, OBSERVED DRILLING RETURNS

BROWN SILTY SAND, MODERATE SORTING, MEDIUM TO 
FINE, UNCONSOLIDATED, SOME FELDSPAR, CLAY FILM 
COATING. SPLIT SPOON SAMPLE §2 (16 blows, 18")

BROWN UNCONSOLIDATED SAND
NO SAMPLES COLLECTED OBSERVED DRILLING RETURNS
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LOG LEGEND

wV •* -

.’vHr- SAND

SOUDER, MILLER & ASSOCIATES
401 West Broadway Avenue 

Farmington, NM 87401-5907

Phone (505) 325-7535 Toll-Free (800) 519-0098 Fix (505) 326-0045 

www.soudermiller.com

Serving the Southwest & Rocky Mountains 
Albuquerque. Farmington. Laa Cruces. Roswell. Santa Fe. NM - El Paso. TX 

Coster - Grand Junction - Montrose. CO - Safford. AZ - Moeb. I T

BP FARMINGTON. NEW MEXICO

MW-6 MONITORING WELL LOG 

MUDGE LS6

SECTION 11.T31N, R11W
SAN JUAN COUNTY NEW MEXICO

Desiqrvtd Drawn Checked

LLD DJB RSA

Date September 2016

Scale Honz: NA
Vert: NA

Project No: 5124371

Sheet 10

Copyright 2014 Souder Miller & . - All Rights Reserved P \5-BP Mudge LS6 GW Investigation 5124371 \CADVCivil\5123917 BP Mudge LS6-Well Logs dwg, QJB. 9/2/2016 8 54 AM





SAMPLE DESCRIPTION

w

15

20

25

30

8
s
g

UNCONSOLIDATED BROWN SAND 
NO SAMPLES IN THIS BORING, 
OBSERVED DRILLING RETURNS

BROWN SAND/BLUE SAND CONTACT 10.5'

SPLIT SPOON SAMPLE
GRAY BLUE SAND, MODERATE SORTING, FINE TO VERY FINE, 
UNCONSOLIDATED, MINOR MICA, CLAY CEMENTATION, HIGH 
FELDSPAR

CORE
GRAY BLUE SANDSTONE, MODERATE SORTING, MEDIUM TO 
FINE, SEMICONSOLIDA TED, SUBANGULAR, MINOR MICA

NO CORE RECOVERY

GRAY BLUE SANDSTONE, MODERATE TO WELL SORTED, FINE, 
SEMICONSOLIDA TED, SUBROUNDED, MINOR MICA, CLAY 
CEMENTATION

NO CORE RECOVERY

GRAY BLUE SANDSTONE, MODERATE SORTING, FINE, 
SEMICONSOLIDA TED, SUBANGULAR TO SUBROUNDED, MINOR 
MICA, CLAY CEMENTATION

NO CORE RECOVERY

DARK GRAY, SILTY CLAYEY SHALE, SEMI CONSOLIDATED 
FRACTURED

NOTE: ARTESIAN WATER FLOW ENCOUNTERED IN THE DARK 
GRAY FRACTURED SHALE @ 29' TO 30'. VERBAL APPROVAL LOG LEGEND
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BLAGG ENGINEERING, INC. 1 of 1

P.O. BOX 87, BLOOMFIELD, NM 87413
(505) 632-1199 2Z ' £2\

FIELD BORING LOG BORING ID: Mw- L
PRn iFCT: BP: Mudae LS 6

CLIENT: BP America Production Co.

DRILLING CONTRACTOR: Kyvek

EQUIPMENT USED:, CME-95_______________ ______________________________________________________________
DATE START: date FINISH: C,/h//‘S~ DRILLER: KP LOGGED BY: 3E

TOTAL DEPTH: ZrS ' CASING TYPE 8, SIZE _________ SLOT SIZE: Q ■ Q(Q

COMMENTS:

DEPTH
FEET

SAMPLE
TIME

SAMPLE
TYPE sample description

r
o>e>3i
ypvAr

Cutrw^s
1

SiLrr - Tass - U H ~ Back

2'
4

3' <

4'
\
V

5'
V

V
t)

**>

6'
x
F

7'
5
o

8'
V

9'
V

-10 - 
11'

y
j
"

12'

I13'

14' —

15' -

16' *

17' . V
18' ' , - 6av1>5T4L n ’< '

19' k

. on - A/
< Approximate GW Depth 6/16/2015

CU
21' 3 ** 2

A
o'

ccioli ( J>fciV£d ‘/so rEnO<-5> . '

22'

23'

24'

-251-1 k ' /

26'
£3910 12. $3> Df.iwE- 5 A A ,

27'

28' TG> -2^'

29'

30

FIGURE 14



BLAGG ENGINEERING, INC. Pace 1 of 1

P.O. BOX 87, BLOOMFIELD, NM 87413
(505) 632-1199 so' szs°e.

FIELD BORING LOG BORING ID: ML;- Z

BP* Mudoe LS 6PROJECT: .
CLIENT: BP America Production Co,
DRILLING CONTRACTOR: Kyvek
EQUIPMENT USED-1 CME-95
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P.0 BOX 87, BLOOMFIELD, NM 87413
(505) 632-1199 17'nsW

FIELD BORING LOG BORING ID: Miv- 3
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CLIENT: BP America Production Co. _________________________________________
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EQUIPMENT USED: CML-95___________________________________________ _

DATE START: it/'nDATE EINISH: DRILLER KP LOGGED BY: jCB

TOTAL DEPTH: 3 0 ' CASING T YPE8, SIZE Z" ? SLOT SIZE: Q , $ I Q

COMMENTS:

DEPTH
FEET

SAMPLE
TIME

SAMPLE
TYPE

fti/ m
t^oojjT

SAMPLE DESCRIPTION

r
U/T +y b -taa/- G‘-/ £ Attf&fvir, Sat fcF///

2'
I

3'

4'

5'

6'
1

7'
<

8'

9'

-10 - 

11'

VJ

12' 1
13'

i
&

14' -

15' j

16'

17' / V
18' -

Sa jvbiro^t. <2 17'
19' - 2 *

<
v.A

BO -

p?-.

.
:

7)

|

23' -

24'

25' -

26'

27'
*

28'
\ 3

29'
1

✓ 3
30 (izr \ / F 7T? Oi x 30'

FIGURE 16



'LUGGEDl
MUDGE LS6 
SURFACE FACILITIES

f\ APPROXIMATE EXTENT 
9 OF EXCAVATION IN 2014

i t*L MW-31
r-plugged!

MUDGE LS6 
METER HOUSE

LEGEND;

PLUGGED MONITORING 

WELL LOCATION

EXISTING MONITORING 
WELL LOCATION

GEOLOGIC CROSS 
SECTION PROFILE

SCALE

NEW MONITORING 
WELL LOCATION

FARMINGTON, NEW MEXICO
SOUDER, MILLER & ASSOCIATES

401 Went Broadway Avenue 
Farmington. NM 87401-5907 MUDGE LS6 

CROSS SECTION MAP 

SECTION 11.T31N, R11W
UMIXOSIWOTH

. sou delimiter coin 

Serving the Southwell & Rocky Mountains 
Altiuqua+jc. KcmitlljtOfi. LM Cruet*. Kaawdl. Sjuiu Le. NM - lil I 

i onfcr - l.rAluL JufcUUU - Moounc. CO - Siflord. Ai. - Mojii,

Rhone < 5051 V?S.75J5 Toll*Engineering
Environmental
Surveying

. (505) 520-0045

SAN JUAN COUNTV NEW MEXICO

Copyrtghi 201 5 Soudei MBter A AwoctoMsS - M KigMs Reserved P:\5-BP Mudye LS6GW hvess^aUon 51243?l'CAOrCMh5123917 BP Mudye cSO.awg. DJB. 1CH6/2016 11:19 AM

Designed
SH

Drawn

DJB
Checked

RSA

Dale: JULY, 2016

Scale: Horiz: r=6Q'
Vert. N/A

Projeci No: 5124371

Sheet: 17





C1 281S &&sS&\ fcdhw « AssssfeasS - All f®tjiiSs HsMtfMMS ft:'.'■ ffecJge LS6 GW irivestigaik.n SV4:t/iX;AU'Ci*ft5mSi7 8P MutfjjB UHWM* UjB, rnsJulo mftrtM



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



TA BLE 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-5S 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 11 17 ND
SB-& 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 0.3* 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

ADDITIONAL ANALYSES
MW-4D MW-5S

TOC N/D
'

0.19
EPA 300.0 ________________________________

Nitrite as N N/D N/D
Nitrate as N 1.4 tznznzii 1.7
Phosphorus

Sulfate
Ammonia as N 

EfoA 7471

Mercury
E PA 6010 B Metals

Arsenic
Barium

Cadmium
Chromium

Iron

Lead
Manganese
Selenium

Silver 
EPA 8015M/D 

PRO 
MRO 

EPA801SD 
GRO 

EPA 8021B 
Benzene 
Toluene 

Ethylbenzene 
Xylenes

N/D N/D
7100
N/D

N/D

5000
N/D

N/D

N/D N/D
17

N/D
2.7

5200
2.7
91
N/D
N/D

N/D

N/D

N/D

N/D
N/D
N/D
N/D

25
N/D
4.2

8100
3.4
96

N/D

N/D

~n7ET

N/D

N/D

N/D
N/D
N/D
N/D









HALL
ENVIRONMENTAL
ANALYSIS

Hall Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-4107

Website: www. hallenvironmental. com

4901 Hawkins NE 

Albuquerque, NM 87109

■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 OrderNo.: 1608446

Dear Reid Allan:

Flail 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,

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:

Project:

Lab ID:

SMA-FARM

BP Mudge LS 006

1608446-001 Matrix: SOIL

Client Sample ID: SB3-S-10.0-160804

Collection Date: 8/4/2016 7:25:00 AM

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) 11 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 4.9 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.

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits p e j 0f g 

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

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

CLIENT: SMA-FARM Client Sample ID: SB3-S-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 4.7 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 

R RPD outside accepted recovery limits 

S % 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 2 of 8

P Sample pH Not In Range

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



CLIENT: SMA-FARM Client Sample ID: SB3-S-14.0-160804

Project: BPMudgeLS006 Collection Date: 8/4/2016 7:45:00 AM

Lab ID: 1608446-003 Matrix: SOIL Received Date: 8/6/2016 7:45:00 AM

Analytical Report

Lab Order 1608446

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

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 Oil 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 4.9 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 l evel.

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

B Analyte detected in the associated Method Blank 

L Value above quantitation range 

J Analyte detected below quantitation limits 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified

Page 3 of 8



Analytical Report
Lab Order 1608446

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

CLIENT: SMA-FARM

Project: BP Mudge LS 006

Lab ID: 1608446-004

Analyses

Matrix: SOIL

Client Sampl

Collection I

Received 1

eID:SE

Jate: 8A

Tate: 8/C

DF

I3-D-17.0-160804

1/2016 10:20:00 AM

i/2016 7:45:00 AM

Result PQL Qual Units Date Analyzed Batch

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 4.8 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: * Value exceeds Maximum Contaminant Level.

D Sample Diluted Due to Matrix 

H Holding times lor 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 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

Project: BP Mudge LS 006

Lab ID: 1608446-005 Matrix: SOIL

Client Sample ID: SB3-D-19.0-160804

Collection Date: 8/4/2016 10:21:00 AM

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 Oil 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 4.8 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.

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits pag£ 5 0f g

P Sample pH Not In Range

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#:

05-Ocl-I6

1608446

Client: SMA-FARM

Project: BP Mudge LS 006

Sample ID LCS-26867 SampType: LCS TestCode: EPA Method 801SM/D: Diesel Range Organics

Client ID: LOSS Batch ID: 26867 RunNo: 36347

Prep Date: 8/9/2016 Analysis Date: 8/10/2016 SeqNo: 1126001 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 43 10 50 00 0 86.2 62.6 124

Sum DNOP 4.7 5.000 93.9 70 130

Sample ID MB-26867 SampType MBLK TestCode: EPA Method 801SM/D: Diesel Range Organics

I Client ID: PBS Batch ID: 26867 RunNo: 36347

Prep Date: 8/9/2016 Analysis Date 8/10/2016 SeqNo: 1126002 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP

ND 10

ND 50

9.6 10.00 95.6 70 130

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 

K RPD outside accepted recovery limits 

S % Recovery outside ot'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 6 of 8
P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608446

05-Ocl-I6

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 SPK value SPK Ref Val %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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 27 5.0 25.00 0 109 80 120

Sum 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 29 4.7 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 

Sun-: BFB

30 48 23.99

1200 959.7

0 127 59.3

123 683

143 3.72 20

144 0 0

Qualifiers:

* Value exceeds Maximum Contaminant Level B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 7 of 8
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608446

05-Oct-16

Client:

Project:

SMA-FARM

BP Mudge LS 006

Sample ID MB-26849 SampType: MBLK TestCode: EPA Method 8021B: Volatiles

Client ID: PBS Batch ID: 26849 RunNo: 36339

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125674 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene

Toluene

Ethylbenzene

Xylenes. Total

Suit: 4-Bromofluorobenzene

ND

ND

ND

ND

1.0

0.025

0.050

0.050

0.10

1.000 103 80 120

Sample ID LCS-26849 SampType: LCS TestCode: EPA Method 8021B: Volatiles

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 SPK value SPK Ref Va %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 1.0 0.025 1.000 0 102 75.3 123

Toluene 1.1 0.050 1.000 0 107 80 124

Ethylbenzene 1.2 0.050 1 000 0 115 82.8 121

Xylenes, Total 3.4 0.10 3.000 0 112 83.9 122

Suit: 4-Bromofluorobenzene 1.1 1.000 111 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 SPK value SPK Ref Va %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 71.2 123

Ethylbenzene 1.2 0.049 0.9872 0 118 75.2 130

Xylenes. Total 3.4 0.099 2.962 0 114 72.4 131

Surr: 4-Bromofluorobenzene 1.1 0 9872 108 80 120

Sample ID 1608446-001AMSD SampType: MSD TestCode: EPA Method 8021B: Volatiles

j Client ID: SB3-S-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 SPK value SPK Ref Va %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 71.2 123 238 20

Ethylbenzene 1.1 0.050 1.000 0 114 75.2 130 187 20

Xylenes, Total 3.3 0.10 3.000 0 109 72.4 131 2.88 20

Surr: 4-Bromofluorobenzene 1.1 1 000 106 80 120 0 0

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

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

Reporting Detection Limit

Sample container temperature is out of limit as specified



KHALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

Hall Environmental Analysis Laboratory 

4901 Hawkins St 

Albuquerque, NM87109 

TEL: 505-345-3975 FAX: 505-345-4107 

Website: www.hallenvironmental.com

Sample Log-In Check List

Client Name SMA-FARM Work Order Number: 1608446 RcptNo 1

Received by/date:___

Logged By: Anne Thorne

Completed By: Anne Thorne

Reviewed By

Chain of Custody

0

8/6/2016 7:45:00 AM 

8/8/2016

' bi/ot/h

d*X

d»X

1 Custody seals intact on sample bottles? Yes LI No □ Not Present 0

2. Is Chain of Custody complete?

3 How was the sample delivered?

Yes £3

Courier

No □ Not Present I

Loa In

4. Was an attempt made to cool the samples? Yes SI No t_ NA n

5. Were all samples received at a temperature of >0° C to 6.CPC

6. Sample(s) in proper containers)?

7. Sufficient sample volume for indicated test(s)?

8. Are samples (except VOA and ONG) property preserved1?

Yes 0

Yes 0

Yes 0

Yes 0

No □

No

No □ 

No □

NA □

9. Was preservative added to bottles? Yes No 0 NA □

10. VOA vials have zero headspace? Yes L No ! I No VOA Vials 0

11. Were any sample containers received broken? Yes — No 0
# of preserved 
bottles checked

12. Does paperwork match bottle labels?
(Note discrepancies on chain of custody)

Yes 0 No L for pH:
(<2

13. Are matrices correctly identified on Chain of Custody?

14. Is it clear what analyses were requested?

Yes 0

Yes 0

No □ 

No □

Adjusted?

15. Were all holding times able to be met?
(If no, notify customer for authorization.)

Yes 0 No □ Checked by:

Special Handling (if applicable)
16. Was client notified of all discrepancies with this order? Yes □ No □ NA 0

Person Notified:

By Whom: 

Regarding:

Client Instructions: |

Date J 

Via: I eMail Lj Phone L Fax ~] In Person

17. Additional remarks: 

18 Cooler Information

Cooler No Temp °C | Condition | Seal Intact | Seal No | Seal Date Signed By
I1 2.0

Good Yes
- ............~...........

Page 1 of I



Chain-of-Custody Record
lient:

SoptLav-, TY\ , \ 3 Assoc

ailing Address:
Hoi VZ ✓voa.cluxtsV

none #:

aJ/14 Bf'iol

S'Q6~ 3Z5~ TS2>S
nail or Fax#: f^ye^i.d'eclg^ A Soulg<-*Ut !&/•>
VQC Package:

’ Standard □ Level 4 (Full Validation)

:creditation

NELAP C Other

EDD (Type)

Tate

£></ -/£

ate:

ate:

%lu

Time

OIZS

l OZI

Time:

h
Time:

im

Matrix

so; I

Sc; I

Se>( I

so; I 5BS-jT-i?.0-iU8o^

Sample Request ID

SB3-S- [0.0- t4f50oq

SB 3-S- 13,o> tioaSoy

Sg3-5-14-0- itosoM

5B3-D- I^Q-^oy

Relinq

Turn-Around Time:

^ Standard □ Rush_

Project Name:

Project #:

S-ee_ v-e/vvs-^lCT

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-345-4107

Analysis Request

Project Manager:

Sampler: LUtT/ S
On Ice: -v- ;ZYes - ^-QTisieT’
.... ..... "" ' '" ' -~7*" ...... T^y
Sample Temperature: Z-

Container 
Type and #

W

M

Preservative
Type

Cx>o\

II

HEAL Np^S

^QQ\

"C&2-

~~ZJU5

Received by: t uaie lime
^IlcL LllJj: U, 131>

Relinquished by:

4liWL jJftjjjL

Oate Time

received by: r

Y
Y
Y

*

Y

CO

Remarks: *p> *J V o t ct ?

VZt>: VbRlMKWJAi

Lc^bS; L_1-oo1G>C-6^\01)6l-E.lS^

If necessary, samples submitted to Hall Environmental may be subcontracted to other acCjfedited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.
\



HALL
ENVIRONMENTAL
ANALYSIS

Hall Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-4107

Website: www. hallenvironmental. com

4901 Hawkins NE 

Albuquerque, NM87109

■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:

Flail 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,

Andy Freeman 

Laboratory Manager

4901 Hawkins NE 
Albuquerque, NM 87109



Analytical Report
Lab Order 1608572

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

CLIENT: Souder. Miller and Associates Client Sample ID: SB7B-S-9.0-160805

Project: BP Mudge LS 006 Collection Date: 8/5/2016 6:45:00 AM

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 82.3 70-130 %Rec 1 8/12/2016 5:33:19 PM 26914

EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA

Gasoline Range Organics (GRO) ND 4.6 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 

R RPD outside accepted recovery limits 

S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank 

I . Value above quantitation range

J Analyte detected below quantitation limits pag£ | Qp j 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report
Lab Order 1608572

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

CLIENT: Souder. Miller and Associates Client Sample ID: SB7B-S-11.5-160805

Project: BPMudgeLS006 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 9.8 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.

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

B
E

J

P

RL

W

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits p g 2 0f 5 
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#: 1608572

05-Oct-16

Client:

Project:

Souder, Miller and Associates

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 SPK value 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP

ND 10

ND 50

8.6 10.00 85.8 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 3 of 5
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608572

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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 26 4.7 23.70 0 109 59.3 143

Sun: 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 27 4.8 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 23 5.0 25.00 0 91.5 80 120

Sun: 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) ND 5.0

SurrBFB 860 1000 86.4 68.3 144

Qualifiers:

* Value exceeds Maximum Contaminant Level B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 4 of 5
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608572

05-Oct-16

Client:

Project:

Souder, Miller and Associates 

BP Mudge LS 006

Sample ID 1608572-001 AMS SampType: US TestCode: EPA Uethod 8021B: Volatiles

Client ID: SB7B-S-9.0-160805 Batch ID: 26889 RunNo: 36413

Prep Date: 8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128271 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 1.0 0.024 0.9515 0 109 71.5 122

Toluene 1.0 0 048 0 9515 0 107 71.2 123

Ethylbenzene 1.0 0.048 0.9515 0 108 75.2 130

Xylenes, Total 3.1 0.095 2.854 0 107 72.4 131

Surr: 4-Bromofluorobenzene 1.1 0 9515 111 80 120

Sample ID 1608572-001AMSD SampType: USD TestCode: EPA Uethod 8021B: Volatiles

Client ID: SB7B-S-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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 11 0.024 0.9737 0 111 71.5 122 4 22 20

Toluene 1.1 0.049 0,9737 0 113 71.2 123 7.81 20

Ethylbenzene 1.1 0 049 0,9737 0 112 75 2 130 6.53 20

Xylenes, Total 3.2 0.097 2.921 0 110 72.4 131 4.81 20

Suit: 4-Bromofluorobenzene 1.1 0.9737 113 80 120 0 0

Sample ID LCS-26889 SampType: LCS TestCode: EPA Uethod 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 089 0.025 1.000 0 89.4 75.3 123

Toluene 0.90 0.050 1.000 0 90.4 80 124

Ethylbenzene 0.88 0050 1.000 0 876 82 8 121

Xylenes, Total 2.6 0.10 3.000 0 87 4 83.9 122

Surr: 4-Bromofluorobenzene 1.1 1.000 108 80 120

Sample ID MB-26889 SampType: UBLK TestCode: EPA Uethod 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

Analyte Result PQL SPK value SPK Ref Val %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 1.1

Qualifiers:

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

D Sample Diluted Due to Matrix K Value above quantitation range

H Holding times for preparation or analysis exceeded 1 Analyte detected below quantitation limits

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

R RPD outside accepted recovery limits RL Reporting Detection Limit

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



K
hall

ENVIRONMENTAL

ANALYSIS
LABORATORY

Hal! Environmental Analysis Laboratory 

4901 Hawkins NE

Albuquerque, KM 87109 Sample Log-In Check List
TEL: 51)5-345-3975 FAX: 505-345-4107 

Website iMi '.f hallemnromnental. com

Client Name SMA-FARM Work Order Number 1608572 RcptNo: 1

0-5 o^jc^i iip

8/9/2016 8:00:00 AM 

8/9/2p16fi:29:50 PM

Received by/date

Logged By Ashley Gallegos

Completed By Ashley CJallegos

Reviewed By:

Chain of Custody

1. Custody seals intact on sample bottles?

2. Is Chain of Custody complete?

3 How was the sample delivered’’

Log In

4. Was an attempt made to cool the samples?

5. Were all samples received at a temperature of >0° C to 6.CTC

6. Sample(s) in proper container(s)?

7. Sufficient sample volume for indicated test(s)7

8. Are samples (except VOA and ONG) properly preserved?

9. Was preservative added to bottles7

10 VOA vials have aero headspace?

11. Were any sample containers received broken?

12. Does paperwork match bottle labels7 

(Note discrepancies on chain of custody)

13. Are matrices correctly identified on Chain of Custody?

14 Is it clear what analyses were requested7

15 Were all holding times able to be met7 
(If no. notify customer for authorization.)

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order?

Person Notified: j Date

By Whom: f Via:

Regarding:

Client Instructions:

17 Additional remarks:

18 Cooler Information

Ves No U Not Present B

Yes B No □ Not Present

Courier

Yes 2 No l_l NA □

Yes E No . NA □

Yes No □

Yes B No □

Yes Bi No _

Yes _ j No B NA □

Yes E No ~ No VOA Vials 7^

Yes ! No B
# of preserved 
bottles checked

Yes 2 No for pH
(<2 or >12 unless noted)

Yes B No □ Adjusted?

Yes E No

Yes B No Checked by

Yes No _ NA B

I eMail [j Phone Q Fax [7 In Person

Cooler No

ooaE£ | Condition | Seal Intact | Seal No | Seal Date Signed By
|1

1 8 Good Yes

Page I of I



Chain-of-Custody Record
‘Soo<L*~ W .'ll^ £ Assoc_

Turn-Around Time:

^ Standard □ Rush

!

■
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"IS

3 HALL ENVIRONMENTAL 
^ ANALYSIS LABORATORY

www.hallenvironmental.com

01 Hawkins NE - Albuquerque, NM 87109
ailing Address: 4o , ^ ^ Wu^,

Project Name:
^Prrw<4^*_l_5 <&&{-

■

49
ito-imOr^-jsw . AJM 8?4d/ Project #:

Tel. 505-345-3975 Fax 505-345-4107

tone#: 3 *-iT r^55j» Analysis Request

nail or Fax#: j2jdy^A,<jLc&<U.^&uiKtw, tW-Ccr>*^

VQC Package:

Standard □ Level 4 (Full Validation)
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NELAP □ Other

Sampler: iXjtff $

On Ice: SYes 1J No

EDO (Type)_. Sample Temperature: \ t Q°Cs

3ate Time Matrix Sample Request ID
Container 

Type and #
Preservative

Type
HEAL No.

tu>o%cna
oS-U* £>£><-15 SB 75-5-^-/60805: C-^OO ( -ool X
65'<i Sbr 1 5j3>B-S-lt J-llsaeaS' it -DO-2 V X_

________________ite:

' ua

Time:

U>4
Relinq^ish^^i; ~ Received by: | Date Time

/CLlicUa Vjjlw U1 Remarks: -J3P "Efitjo '■
\/rV>; V* £>R 1W K\AsJ- 44, 

ljB-S: l_4- c-Emui>6L£LSDitfe:

4k-

Time:

m

Relinquished by: Received bv: Date Time

£U*w/0%{q(\ ([& o%oo

tf necessary, samples submitted to Hall Environmental may be subcontracted to other accredited laboratories. This serves as notice of this possibility. Any sub-»>ntranted data will he clearly notated on the analytical report



HALL
ENVIRONMENTAL
ANALYSIS

Hall Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-4107

Website: www. hallenvironmental. com

4901 Hawkins NE 

Albuquerque, NM 87109

■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,

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:

Project:

Lab ID:

Souder, Miller and Associates

BP Mudge LS006

1608309-001 Matrix: SOIL

Client Sample ID: SB6-S-5.0-160801

Collection Date: 8/1/2016 10:51:00 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 9.6 mg/Kg 1 8/9/2016 10:36:38 AM 26826

Motor Oil 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

Gasoline Range Organics (GRO) ND 4.7 mg/Kg 1 8/9/2016

Analyst:

12:18:20 PM

NSB

26838

Surr: BFB 106 68.3-144 %Rec 1 8/9/2016 12:18:20 PM 26838

EPA METHOD 8021B: VOLATILES

Benzene ND 0.024 mg/Kg 1 8/9/2016

Analyst:

12:18:20 PM

NSB

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.

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page ] 0f 9

P Sample pH Not In Range

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report
Lab Order 1608309

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

CLIENT:

Project:

Lab ID:

Souder, Miller and Associates 

BP Mudge LS006

1608309-002 Matrix: SOIL

Client Sample ID: SB6-D-10.5-160801

Collection Date: 8/1/2016 12:15:00 PM

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 4.8 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 

R RPD outside accepted recovery limits 

S % 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 page2of9

P Sample pH Not In Range

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report
Lab Order 1608309

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

CLIENT:

Project:

Lab ID:

Souder, Miller and Associates

BP Mudge LS006

1608309-003 Matrix: SOIL

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 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 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 4.8 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

Sum 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.

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits pagg 3 0f 9 
P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



CLIENT: Souder, Miller and Associates Client Sample ID: SB6-D-23.0-160802

Project: BP Mudge LS006 Collection Date: 8/2/2016 1:15:00 PM

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

Analytical Report
Lab Order 1608309

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

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

Suit: DNOP 136 70-130 S %Rec 1 8/9/2016 11:42:15 AM 26826

EPA METHOD 801SD: 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 

R RPD outside accepted recovery limits 

S % 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 page40fg 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report 

Lab Order 1608309 

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

CLIENT: Souder, Miller and Associates Client Sample ID: SB7-A-5.0-I60803

Project: BP Mudge LS006 Collection Date: 8/3/2016 9:15:00 AM

Lab ID: 1608309-005 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 8/12/2016 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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page 5 gf 9 
P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report
Lab Order 1608309

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

CLIENT:

Project:

Lab ID:

Souder, Miller and Associates 

BP Mudge LS006

1608309-006 Matrix: SOIL

Client Sample ID: SB7-A-6.5-160803

Collection Date: 8/3/2016 9:35:00 AM

Received Date: 8/4/2016 6:30:00 AM

Analyses Result PQL Qua! 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 2:15:45 PM 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 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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits pagC 6 of 9

P Sample pH Not In Range

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#:

05-Oct-16

1608309

Client:

Project:

Souder, Miller and Associates

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 SPK value SPKRefVal %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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP

ND 10

ND 50

9.1 10.00 91.0 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 7 of 9
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608309

OS-Oct-16

Client:

Project:

Souder, Miller and Associates

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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) ND 5.0

Suit: 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 28 5.0 25.00 0 112 80 120

Suit: 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 

R RPD outside accepted recovery limits 

S % 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 8 of 9
P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#:

05-Oct-16

1608309

Client: Souder, Miller and Associates

Project: BP Mudge LS006

Sample ID MB-26838 

Client ID: PBS

Prep Date: 8/8/2016

SampType: MBLK 

Batch ID: 26838 

Analysis Date: 8/9/2016

TestCode: EPA Method 8021B: Volatiles 

RunNo: 36339

SeqNo: 1125662 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 1.0 1.000 104 80 120

Sample ID LCS-26838 SampType: LCS TestCode: EPA Method 8021B: Volatiles

Client ID: LCSS Batch ID: 26838 RunNo: 36339

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125663 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %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 3.3 0.10 3.000 0 111 83.9 122

Surr: 4-Bromofluorobenzene 1.1 1.000 110 80 120

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

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

Reporting Detection Limit

Sample container temperature is out of limit as specified



nMLb

ENVIRONMENTAL
ANALYSIS
LABORATORY

4901 Hawkins NE 

Albuquerque, NM 87109 

TEL: 505-345-3975 FAX: 505-345-4107 

Website: www.hallenvironmental. com

Sample Log-In Check List

Chain of Custody

■\ Custody seals intact on sample bottles?

2. Is Chain of Custody complete?

3. How was the sample delivered?

Log In

4. Was an attempt made to cool the samples?

5. Were all samples received at a temperature of >0° C to 6.CTC

6. Sample(s) in proper container(s)?

7. Sufficient sample volume for indicated test(s)?

8. Are samples (except VOA and ONG) properly preserved?

9. Was preservative added to bottles?

10. VOA vials have zero headspace?

11. Were any sample containers received broken?

12. Does paperwork match bottle labels?

(Note discrepancies on chain of custody)

13. Are matrices correctly identified on Chain of Custody?

14. is it clear what analyses were requested?

15. Were all holding times able to be met?

(If no, notify customer for authorization.)

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order?

Yes No □ Not Present 0

Yes 0 No □ Not Present D

Courier

Yes 0 No □ NA □

Yes 0 No □ NA □

Yes 0 No □

Yes 0 No □

Yes 0 No □

Yes □ No 0 NA □

Yes □ No □ No VOA Vials 0
r—1 0Yes U No

# of preserved
bottles checked

Yes 0 No □ for pH:

(<2 or >12 unless noted)

Yes 0 No □ Adjusted?

Yes 0 No □
Yes 0 No □ Checked by:

Yes □ No □ NA 0

Person Notified: Date j**

By Whom: Via

.. .................

(3 eMail [_] Phone [3 Fax O In Person

Regarding:

Client Instructions:

17. Additional remarks:

18. Cooler Information

Cooler No | Temp °C | Condition | Seal Intact j Seal No | Seal Date Signed By

r 2.5 Good Yes

Page l of 1
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HALL
ENVIRONMENTAL
ANALYSIS

Hall Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-4107

Website: www. hallenvironmental. com

4901 Hawkins NE 

Albuquerque, NM87109

■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 OrderNo.: 1608706

Dear Reid Allan:

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,

Andy Freeman 

Laboratory Manager

4901 Hawkins NE 
Albuquerque, NM 87109



Analytical Report 

Lab Order 1608706 

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

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: * 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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page ] 0fg 

P 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: SMA-FARM

Project: BP Mudge LS 006

Lab ID: 1608706-002 Matrix: SOIL

Client Sample ID: SB4-S-8.0-160808

Collection Date: 8/8/2016 4:16:00 PM

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 4.6 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.

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page2of8 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



Analytical Report

Lab Order T 608706 

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

CLIENT: SMA-FARM

Project: BP Mudge LS 006

Lab ID: 1608706-003 Matrix: SOIL

Client Sample ID: SB4-D-18.0-160808

Collection Date: 8/8/2016 2:50:00 PM

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 4.8 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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page 3 0f g 
P 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: SMA-FARM

Project: BP Mudge LS 006

Lab ID: 1608706-004 Matrix: SOIL

Client Sample ID: SB5-D-6.0-160808

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

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 4.7 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 

R RPD outside accepted recovery limits 

S % 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 0f 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 1608706

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

CLIENT:

Project:

Lab ID:

SMA-FARM

BP Mudge LS 006

1608706-005 Matrix: SOIL

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

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) 11 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 

ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 

S % 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 page50fg 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#: 1608706

05-Oct-I6

Client:

Project:

SMA-FARM

BP Mudge LS 006

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

Client ID: LOSS Batch ID: 26952 RunNo: 36499

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

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 51 10 50.00 0 103 62.6 124

Surr: DNOP 4.7 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP

ND 10

ND 50

8 5 10.00 85.3 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level 

D Sample Diluted Due to Matnx 

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 Analyte detected in the associated Method Blank 

B Value above quantitation range

J Analyte detected below quantitation limits Page 6 of 8
P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608706

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 SPK value SPK Ref Val %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 SPK value SPK Ref Val %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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 19 4.9 24.53 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 18 4.9 24.73 0 72.2 59.3 143 6.47 20

Sum BFB 860 989.1 86.7 68.3 144 0 0

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits Page 7 of 8

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



QC SUMMARY REPORT wt* 1608706
Hall Environmental Analysis Laboratory, Inc. os-oct-i6

Client:

Project:

SMA-FARM

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 SPK value 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 94.4 80 120

Sample ID LCS-26959 SampType: LCS TestCode: EPA Method 8021B: Volatiles

Client ID: LCSS Batch ID: 26959 RunNo: 36549

Prep Date: 8/12/2016 Analysis Date: 8/16/2016 SeqNo: 1131829 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 0.88 0.025 1.000 0 87.7 75.3 123

Toluene 0.94 0.050 1.000 0 94.4 80 124

Ethylbenzene 0.97 0.050 1.000 0 97.2 82.8 121

Xylenes, Total 2 9 0.10 3.000 0 97.2 83.9 122

Surr: 4-Bromofluorobenzene 0.98 1.000 97.9 80 120

Sample ID 1608706-001 AMS 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 0.80 0.024 0.9643 0 82.6 71.5 122

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 2.8 0.096 2.893 0 96.7 72.4 131

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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 0.78 0.024 0.9533 0 82.1 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 92.2 75.2 130 466 20

Xylenes, Total 2.7 0.095 2.860 0 92.9 72.4 131 5.23 20

Surr: 4-Bromofluorobenzene 0.94 0.9533 988 80 120 0 0

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

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

Reporting Detection Limit

Sample container temperature is out of limit as specified



K
HALI-

ENVIRONMENTAL

ANALYSIS
LABORATORY

Hall Environmental Analysis Laboratory 

4901 Hawkins NE

Albuquerque, NM 87109 Sample Log-In Check List
TEL: 505-345-3975 FAX: 505-345-4107 

Website: www.haIienvironmental.com

Client Name: SMA-FARM Work Order Number: 1608706 RcptNo: 1

Received by/date:______

Logged By: Michelle Garcia

Completed By: Michelle Garcia

Reviewed By: £)

LK\ .'ZMjU'Jib

8/10/2016 8:00:00 AM 

8/11/2016 3:47:49 PM

ml
Chain of Custody

1 Custody seals inlact on sample bottles?

2. Is Chain of Custody complete?

3 How was the sample delivered?

Log In

4. Was an attempt made to cool the samples?

5. Were all samples received at a temperature of >0° C to 6.0°C

6. Sample(s) in proper container(s)?

7. Sufficient sample volume for indicated test(s)?

8. Are samples (except VOA and ONG) properly preserved"?

9. Was preservative added to bottles?

10. VOA vials have zero headspace?

11. Were any sample containers received broken?

12. Does paperwork match bottle labels?

(Note discrepancies on chain of custody)

13. Are matrices correctly identified on Chain of Custody?

14. Is it clear what analyses were requested?

15. Were all holding times able to be met?

(If no, notify customer for authorization.)

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order?

Person Notified:

By Whom: 

Regarding:

Client Instructions:

Date

Via:

Yes _J No □ Not Present 0

Yes 5! No □ Not Present G

Courier

Yes 0 No □ NA □

Yes 0 No G NA □

Yes 0 No □

Yes 0 No □

Yes 0 No □

Yes L : No 0 NA □

Yes G No □ No VOA Vials 0

,—,Yes -J No v
# of preserved
bottles checked

Yes 0 No n for pH:
(<2 or >12 unless noted)

Yes 0 No G Adjusted?

Yes 0 No □

Yes 0 No □ Checked by:

Yes Ll No □ NA 0

□ eMail □ Phone Q Fax Q In Person

17. Additional remarks:

18. Cooler Information 

I Cooler No | Temp °C Condition Seal Intact I Seal No I Seal Date Signed By

,16 Good Yes
.-..L

Page 1 of 1
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Turn-Around Time:
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Project Name:
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Project #:
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H LB HALL ENVIRONMENTAL 
ANALYSIS LABORATORY

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-345-4107

Analysis Request

Project Manager:

AlWt

Sampler:
LJ-D/ JJ£S

On Ice? T Yes D No

Sarnp|'e;Tem peratu re:

Container 
Type and #

Preservative

Type

Coo I

---------

HEAL No.
T mini*
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If necessary, ^am^es submitted to Hall Environmental may be subcontracted to other Wxreaited laboratories. This serves as notice of this possibility Any sub-contracted data will be deady notated on the analytical report



HALL
ENVIRONMENTAL
ANALYSIS

Hall Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-4107

Website: www. hallenvironmental. com

4901 Hawkins NE 

Albuquerque, NM 87109

■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 OrderNo.: 1608898

Dear Reid Allan:

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,

Andy Freeman 

Laboratory Manager

4901 Hawkins NE 
Albuquerque, NM 87109



Analytical Report
Lab Order 1608898

Date Reported: 8/24/2016Hall Environmental Analysis Laboratory, Inc.

CLIENT: Souder, Miller and Associates 

Project: BP Mudge LS 006

Lab ID: 1608898-001 Matrix: SOIL

Client Sample ID: SB4-D-11.5-160808

Collection Date: 8/8/2016 2:02:00 PM

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) 1.4 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 2.5 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 2.7 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 2.5 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 801SD: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) ND 4.6 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: * 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

B Analyte detected in the associated Method Blank 

B Value above quantitation range

J Analyte detected below quantitation limits page | of 10 

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



CLIENT: Souder, Miller and Associates Client Sample ID: SB5-S-6.8-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 10:00:00 AM

Analytical Report
Lab Order 1608898

Hall Environmental Analysis Laboratory, Inc. Date Reported: 8/24/2016

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 2.5 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 3.4 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 2.5 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

Suit: 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 

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits page 2 of 10

P Sample pH Not In Range

RL Reporting Detection Limit

W 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 Blvd 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 H. Stephens & Associates, Inc.

Soil Testing <£ Research Laboratory
4400 Alameda Blvd NE , Suite C 505 *89-7752

Albuquerque, NM 87113 FAX 505-889-0258



Summaries



Daniel B. Stephens & Associates, Inc.

Summary of Tests Performed

Laboratory

Sample Number

Initial Soil 

Properties'

Saturated

Hydraulic
Conductivity2

Moisture
Characteristics3

Particle

Size4

Specific
Gravity5

Air

Perm-

eability

Atterberg

Limits

Proctor

CompactionG ! VM I VD CH j FH | FW HC | PP FP DPP|RH EP j WHC Kunsa, DS [ WSi H F C

1608698-001B I I 
! i

I
\ 1
i l

i
i
i

! x | x

1608898-002B l !
i

i
=

!
1

| | 1
| x i x

G - Gravimetric Moisture Content, VM = Volume Measurement Method VD = Volume Displacement Method 
2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall 

' HC = Hanging Column, FP = 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 

4 DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer 

6 F = Fine (<4.75mm). C = Coarse (>4 75mm)

4



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.

5



Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

Sample Number

d-io

(mm)

^50

(mm)

^60

(mm) cu Cc Method

ASTM

Classification
USDA

Classification

1608898-001B 7 1E-139 0.23 0.28 3.9E+137 6.1E+136 WS/H Classification by ASTM 2487 
requires Atterberg test

Sandy Loam (Est)

1608898-002B 0.00081 0.11 0.14 173 28 WS/H Classification by ASTM 2487 
requires Atterberg test

Sandy Loam (Est)

dS3 = Median particle diameter _ ^60 DS = Ory sieve ' Greater than 10% of sample is coarse material

^st = Reported values for d10, CU1 Ct. and soil

classification are estimates, since extrapolation

u dm
H = Hydrometer

was required to obtain the d10 diameter (due)2

c (dio)(deo)

WS = Wet sieve

6



Percent Gravel, Sand, Silt and Clay*

Sample Number

% Gravel

(>4.75mm)

% Sand

(<4.75mm, >0.075mm)

% Silt

(<0.075mm, >0.002mm)

% Clay 

(<0.002mm)

1608898-001B 0.0 73.0 10.7 16.2

1608898-002B 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.



Particle Size Analysis



-) s s o dates, Inc.

Summary of Particle Size Characteristics

Sample Number

d-0
(mm)

dso
(mm)

d60
(mm) cu Cc Method

ASTM

Classification

USDA

Classification

1608898-001B 7 1E-139 0.23 0.28 3.9E+137 6.1E+136 WS/H Classification by ASTM 2487 
requires Atterberg test

Sandy Loam (Est)

1608898-002B 0 00081 0.11 0.14 173 28 WS/H Classification by ASTM 2487 
requires Atterberg test

Sandy Loam (Est)

d50 = Median particle diameter . d6C
C, = —

DS = Dry sieve ' Greater than 10% of sample is coarse material

Est = Reported values for d10, Cu, Cc. and soil H = Hydrometer

classification are estimates, since extrapolation

was required to obtain the d,0 diameter «Ao)J WS = Wet sieve
K'C (dio^dgo)

9



Daniel B. Stephens <£ Associates, Inc.

Percent Gravel, Sand, Silt and Clay*

Sample Number

% Gravel

(>4.75mm)

% Sand

(<4.75mm, >0.075mm)

% Silt

(<0.075mm, >0.002mm)

% Clay 

(<0.002mm)

1608898-001 B 0.0 73.0 10.7 16.2

1608898-002B 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.

10



Daniel B. Stephens *S Associates, Inc.

Particle Size Analysis 
Wet Sieve Data (#10 Split)

Job Name: Hall Environmental Analysis Laboratory
Job Number: NM16.0136.00

Sample Number: 1608898-001B
Client ID: SB4-D-11.5-160808

Depth: NA

Test Date: 19-Aug-16

Test Sieve Diameter Wt.
Fraction Number (mm) Retained

Initial Dry Weight of Sample (g): 314.07 
Weight Passing #10 (g): 314.07 

Weight Retained #10 (g): 0.00 
Weight of Hydrometer Sample (g): 88.27 

Calculated Weight of Sieve Sample (g): 88.27

Shape: Rounded
Hardness: Soft

Cum Wt. Wt.
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 4.75 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

d,0(mm) 7.1E-139 d50 (mm): 0.23

d16(mm) 1.0E-08 d60 (mm): 0.28

d30(mm) 0.11 d84 (mm): 0.41

Note: Reported values for d10, Cu, Cc

Uniformity Coefficient, Cu--[d60/d1(3] (mm): 3.9E+13pnd soil classification are estimates,
Since extrapolation was required to 
bbtain the d10 diameter

Coefficient of Curvature, Cc-[(d30)2/(d10*deo)] (mm): 6.1E+13|£

Mean Particle Diameter~[(diw+d50+d84V3] (mm): 0.21

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

11



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 H202. NA

Sample Number: 1608898-001B Dispersant': (NaP03)6

Client ID: SB4-D-11.5-160808 Assumed particle density: 2.65

Depth: NA
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

Date

Time

(min)

Temp

(°C)

R

(g/L)

Rl

(g/L)

^corr

(g/L)

L

(cm)

D

(mm)

P

(%) % Finer

18-Aug-16 1 22.5 27.5 5.5 22.0 11.8 0.04540 25.0 25.0
2 22.5 26.0 5.5 20.5 12.0 0.03243 23.3 23.3
5 22.5 25.0 5.5 19.5 12.2 0.02065 22.1 22.1
15 22.4 230 5.5 17.5 12.5 0.01210 19.8 19.8
30 22.2 21.0 5.5 15.5 12.9 0.00868 17.5 17.5
60 22.0 20.0 5.6 14.5 13.0 0.00620 16.4 16.4
120 21.5 20.0 5.6 14.4 13.0 0.00441 16.3 16.3
250 21.2 20.0 5.7 14.3 13.0 0.00306 16.2 16.2
480 21.6 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

12



PARTICLE DIAMETER (mm)

UNIFIED

USDA

COBBLES
GRAVEL SAND

“U
m
7}
o
m

O
O
>
J3

(A
m
73
03
-<
§
m
0
1

SILT OR CLAY

COBBLES GRAVEL
SAND

Very ooane| Coarse | Medium | Fe* | Very Ine
SILT CLAY

d10= 7.1E-139 d30 = 0.11 dso = 0.23 dgo = 0.28 Cu= 3.9E+137 Cc= 6.1E+136

SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION

1608898-001B NA
Classification by ASTM 2487 requires 

Atterberg test
Sandy Loam

Note; Reported values for d10, CU1 Cc, and ASTM classification are estimates, since extrapolation was required to obtain the d10 diameter

Daniel B. Stephens <£ Associates, Inc.

13



Daniel IS. Stephens <£ Associates, Inc.

Particle Size Analysis 
Wet Sieve Data (#10 Split)

Job Name: 
Job Number: 

Sample Number: 
Client ID: 

Depth:

Hall Environmental Analysis Laboratory 
NM16.0136.00
1608898-002B
SB5-S-6.8-160808
NA

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

Weight Retained #10 (g): 
Weight of Hydrometer Sample (g): 

Calculated Weight of Sieve Sample (g):

355.17
355.17
0.00
57.45
57.45

Test Date: 19-Aug-16 Shape: Rounded 
Hardness: Soft

Test
Fraction

Sieve Diameter
Number (mm)

Wt.
Retained

Cum Wt. Wt.
Retained Passing % Passing

+10
3"
2"

1.5"
1"

3/4"
3/8"

4
10

-10
20 
40 
60 
140 
200 

dry pan 
wet pan

75 0.00 0.00 355.17 100.00
50 0.00 0.00 355.17 100.00

38.1 0.00 0.00 355.17 100.00
25 0.00 0.00 355.17 100.00

19.0 0.00 000 355.17 100.00
9.5 0.00 0.00 355.17 100.00

4.75 0.00 0.00 355,17 100.00
2.00 0.00 0.00 355.17 100.00

(Based on calculated sieve wt.)
0.85 0.04 0.04 57.41 99.93

0.425 0.06 0.10 57.35 99.83
0.250 1.81 1.91 55.54 96.68
0.106 29.40 31.31 26.14 45.50
0.075 6.98 38.29 19.16 33.35

0.81 39.10 18.35
18.35 0.00

d10(mm) 0.00081 

die (mm). 0.0021 

d30(mm): 0.056

d50 (mm): 0.11 

d60(mm): 0,14 

d84(mm): 0.20

Median Particle Diameter~d50 (mm): 0.11 

Uniformity Coefficient, Cu~[d6()/d10] (mm): 173 

Coefficient of Curvature, Cc —[(d30)2/(dt0*d60)] (mm): 28 

Mean Particle D/amefer~[(dl6+d50+d84)/3] (mm): 0.10

Note: Reported values for d10, Cu, Cc, 

and soil classification are estimates, 

since extrapolation was required to 
obtain the d10 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

14



D a n i e l B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Hall Environmental Analysis Laboratory 

Job Number: NM16.0136.00 

Sample Number: 1608898-002B

Client ID. SB5-S-6.8-160808 

Depth: NA

Test Date: 18-Aug-16 

Start Time: 8:33

Type of Water Used: DISTILLED 

Reaction with H202: NA

Dispersant* *: (NaP03)6 

Assumed particle density: 2.65

Initial INt. (g): 57.45 

Total Sample Wt. (g). 355.17 

Wt Passing #10 (g): 355.17

Date

Time

(min)

Temp

fC)
R

(g/L)
Rl

(g/L)

^corr

(g/L)
L

(cm)

D

(mm)

P

(%) % Finer

18-Aug-16 1 22.6 21.5 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 5.5 13.0 13.3 0.02151 22.7 22.7

15 22.5 17.0 5.5 11.5 13.5 0.01255 20.1 20.1

30 22.2 17.0 5.5 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 5.6 10.4 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 5.6 9.4 13.8 0.00226 16.4 16.4

19-Aug-16 1483 21.9 13.0 5.6 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

15



U,S STANDARD SIEVE NUMBERS

PARTICLE DIAMETER (mm)

UNIFIED

USDA

COBBLES
GRAVEL SAND

SILT OR CLAY
Coarse | Fine Coarse | Medium | Fire

COBBLES GRAVEL
SAND

coarco| Coarse | Medium | Fire | Very fine
SILT CLAY

d10 = 0.00081 ^30 - 0.056 d50= 0.11 d60= 0.14 Cu = 173

C
O

C
MIIo

o

SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION

1608898-002B NA
Classification by ASTM 2487 requires 

Atterberg test
Sandy Loam

Note: Reported values for d10, Cu, Cc, and ASTM classification are estimates, since extrapolation was required to obtain the d10 diameter

Daniel B. Stephens & Associates, Inc.
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Laboratory Tests 
and Methods
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Particle Size Analysis: 

USDA Classification:

R. Stephen s A A s v o c i a t e s, / n c.

Tests and Methods

ASTM D422

ASTM 0422. USDA Soil Textural Triangle

18



QC SUMMARY REPORT WO#: 1608898

Hall Environmental Analysis Laboratory, Inc. 24-Aug-i6

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 SPK value 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 1.5

Sulfate ND 1.5

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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Nitrogen, Nitrite (As N) 2.9 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 97.4 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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Nitrogen, Nitrite (As N) 2.6 0.30 3.000 0 87.2 71.5 113

Nitrogen, Nitrate (As N) 8.5 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 SPK value 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. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded 1

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 3 of 10

Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#: 1608898

24-Aug-l6

Client:

Project:

Souder, Miller and Associates

BP Mudge LS 006

Sample ID LCS-27019 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: LOSS Batch ID: 27019 RunNo: 36556

Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132223 Units: mg/Kg

Analyte Result PQL SPK value 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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Diesel Range Oiganics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP

ND 10

ND 50

8.9 10.00 89.4 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix L

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 4 of 10
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out oflimit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc,

WO#: 1608898

2 4-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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) ND 5.0

Suit: BFB 850 1000 847 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 26 5.0 25.00 0 104 80 120

Suit: BFB 900 1000 90.3 68.3 144

Sample ID 1608898-001 AMS 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 22 4.7 23.65 0 94.1 59.3 143

Suit: BFB 890 946.1 93.9 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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 22 4.8 23.88 0 92.6 59.3 143 0.678 20

Surr: BFB 900 955.1 94.4 68.3 144 0 0

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

B Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits Page 5 of 10

P Sample pH Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



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-27006 SampType: MBLK TestCode: EPA Method 8021B: Volatiles

Client ID: PBS Batch ID: 27006 RunNo: 36570

Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132930 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %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 1 000 994 80 120

Sample ID LCS-27006 SampType: LCS TestCode: EPA Method 8021B: Volatiles

Client ID: LOSS Batch ID: 27006 RunNo: 36570

Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132931 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 0.83 0.025 1.000 0 83.2 75.3 123

Toluene 0.92 0.050 1.000 0 92.1 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 1.1 1.000 105 80 120

Qualifiers:

* Value exceeds Maximum Contaminant Level.

D Sample Diluted Due to Matrix 

II 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 Analyte detected in the associated Method Blank 

E Value above quantitation range

J Analyte detected below quantitation limits Page 6 of 10

I’ Sample pll Not In Range 

RL Reporting Detection Limit

W Sample container temperature is out of limit as specified



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-27011 SampType: MBLK TestCode: EPA Method 7471: Mercury

Client ID: PBS Batch ID: 27011 RunNo: 36567

Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132352 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %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 SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Mercury 0.17 0.033 0.1667 0 104 80 120

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 7 of 10
Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#: 1608898

2 4-Aug-16

Client:

Project:

Souder. Miller and Associates 

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: 8/15/2016 Analysis Date: 8/17/2016 SeqNo: 1132795 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Arsenic ND 2.5

Barium ND 0 10

Cadmium ND 0.10

Chromium ND 0.30

Iron ND 2.5

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 SeqNo: 1132796 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Arsenic 23 2.5 25.00 0 92.6 80 120

Barium 22 0.10 2500 0 88.1 80 120

Cadmium 23 0.10 25.00 0 91.1 80 120

Chromium 22 0.30 25.00 0 88.7 80 120

Iron 24 2.5 2500 0 96.9 80 120

Manganese 22 0.10 25.00 0 87.7 80 120

Selenium 23 2.5 25.00 0 93.5 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 SPK value 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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Lead 22 0.25 25.00 0 87.6 80 120

Qualifiers:

* Value exceeds Maximum Contaminant Level B

D Sample Diluted Due to Matrix E

H Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 8 of 10

Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#:

24-Aug-I6

1608898

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 SPK value SPK Ref Val %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 SPK value SPK Ref Val %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 SPK value SPK Ref Val %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

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

Prep Date: Analysis Date: 8/22/2016 SeqNo: 1135830 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %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

D Sample Diluted Due to Matrix E

11 Holding times for preparation or analysis exceeded J

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits RL

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 9 of 10

Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc

WO#:

24-Aug-I6

1608898

Client:

Project:

Souder, Miller and Associates

BP Mudge LS 006

Sample ID MB-27064 SampType: MBLK TestCode: Walkley Black TOC/FOC/OM

Client ID: PBS Batch ID: 27064 RunNo: 36612

Prep Date: 8/18/2016 Analysis Date: 8/18/2016 SeqNo: 1134133 Units: %C

Analyte Result PQL SPK value 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 SPK value SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

TOC 2.8 0.13 2.740 0 103 80 120

Qualifiers:

* Value exceeds Maximum Contaminant Level. B

D Sample Diluted Due to Matrix F.

II Holding times for preparation or analysis exceeded .I

ND Not Detected at the Reporting Limit P

R RPD outside accepted recovery limits Rl.

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

Analyte detected in the associated Method Blank 

Value above quantitation range

Analyte detected below quantitation limits Page 10 of 10

Sample pH Not In Range 

Reporting Detection Limit

Sample container temperature is out of limit as specified
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hall

ENVIRONMENTAL

ANALYSIS
LABORATORY

Mall Envirorvnental Analysis Laboratory 

4901 Hcmktm NF.

Albuquerque, nm87io9 Sample Log-In Check List
TEL: 505-345-3975 FAX: 505-345-4107 

IVebslte: www.hallenvironmental.com

Client Name: SMA-FARM Work Order Number 1608898 RcptNo: 1

Received by/date:_ ArT~/£jM $

Logged By 

Completed By: 

Reviewed

Anne Thorne 

Anne Thorne3 By: Anne Thorne
By: y-o 81ifcjlle

8/10/2016 8:00:00 AM 

8/16/2016

0*X

Chain of Custody

1 Custody seals intact on sample bottles?

2. Is Chain of Custody complete?

3, How was the sample delivered?

Log In

Yes U 

Yes 0 

Courier

No □ 

No □

Not Present 0 

Not Present [ I

4. Was an attempt made to cool the samples? Yes 0 No □ NA □

5. Were all samples received at a temperature of >0° C to 6.0°C Yes 0 No U NA □

6. Sample(s) In proper container(s)? Yes 0I No □

7. Sufficient sample volume for indicated test(s)? Yes 0 No □

8, Are samples (except VOA and ONG) properly preserved? Yes 0 No □

9. Was preservative added to bottles? Yes D No 0 na n

10.VOA vials have zero headspace? Yes LJ

Yes L]

No n

0

No VOA Vials 0

11. Were any sample containers received broken? No
# of preserved 
bottles checked

12. Does paperwork match bottle labels?

(Note discrepancies on chain of custody)

Yes 0 No I ] for pH

(<2

13. Are matrices correctly Identified on Chain of Custody? Yes 0 No □ Adjusted?

14 Is It clear what analyses were requested? Yes 0 No u

15. Were all holding times able to be met? Yes 0 No □ Checked by:

(If no, notify customer for authorization.)

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order?

Person Notified:

By Whom: 

Regarding:

Client Instructions:

I

Yes L: No □ NA 0

Date |

Via: [ j eMail [j Phone Q Fax Q In Person

17. Additional remarks:

18. Cooler Information t

Cooler No Temp °C | Condition | Seal Intact | Seal No | Seal Date Signed By

1 .. 1-6 |Good i r

. _
Page 1 of I

I



Chain-of-Custody Record
Client:,

SooJ&rrAiilo^ 4 Assoc

Mailing Address: Hoi Uj,~5
>\q4t3w.. Klr*\ 87-^01

Phone#: ,^o~r

email or Fa pSeocLznw U»/'- Co*{

QA/QC Package:

^Standard_____________□ Level 4 (Full Validation)

Accreditation 

□ NELAP □ Other

□ EDD (Type).

Date Time Matrix Sample Request ID

Turn-Around Time:

'ji Standard □ Rush_

Project Name:

"BP ks £&&

Project #:
s t>e,L>4

IB
HALL ENVIRONMENTAL 
ANALYSIS LABORATORY

www.hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-345-4107

Analysis Request

Project Manager

Sampler:
On Ice: Yes V □ No~

Sample Terdperature: f

Container 
Type and #

Preservative
Type

HEAL t\lo.

!Ur> 1

- . 00 0£T,

CD 
1C

CO

>

>

J

£

r
c3
■I

O

s
?

Vi)

gi
11

ii?

_Q 
13CO§

^-03-14, taoi Sail SBH-i>-n.5-'4*soe Bo-jpav Cool *
8-<«-lL» iqoc Soil «K5-fboS*tS Coo/ -2&I

S,o8-IL I Ooo So.! SB5-S-£>*$- itASbS 6. Cooj 1 _r£i-
/ooo Se;l sBS'S-4..s-fi>o&>e coo)

i^OT"E .5

fli 5 5 Avg TT?^-(^rQcAiO»VS ;
cs-cc*, cfr-ca. cj^cm

avl Jp0'<' • O IQ—CL2., CI7.-CK°, CUo-C Ll, CZ I ~<-3o
C3C-^S5

Relinquished (Date:

tffh
Date:

sh

Time:

Time: Relinquished by."

Va3o--£lXXi^»

Date Time

iuuL *b)n, i2io
Remarks: B^SaJVoicE::

Time

mo

v tv: voKi^k u/ja i
U/35; £—i - oolfcc -£muip6

If necessary', saqip^s submitted to Hail Environmental may be subcontracted to laboratories This serves as notice of this possibility. Any sub-contracted data will be clearly notated cn the analytical report.



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 Pkw>, Suite 300 El Dorado Hills. C'A <>5762 

Phone: (916) 930-7300 t ax: (916)939-7398 

ww w. primaens ironmental.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

Test Initial Final
Consumed

(SOD)
Initial Final

Consumed

(SOD)

g/L g/L g/kg soil mg/L mg/L mg/kg soil
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
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.

Cindy G. Scljreier, Ph.D. 
President



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

1. GENERAL / WELL OWNERSHIP:

State Engineer Well Number: Wel1 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 Ener9* Court

qj-,. Farmington State: NM Zip code: 87401

II. WELL PLUGGING INFORMATION:

1) Name of well drilling company that plugged well: YeH°w 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 supervisors): 

Richard LeBlanc______________________________________________________________________________________

4) Date well plugging began: 8-3-2016_______________  Date well plugging concluded: 8-3-2016

5) GPS Well Location: Latitude: N 36 dee. 54 min, 31 92250 sec

Longitude: W107 dee. 57 min, 56.41115 sec, WGS 84

6) Depth of well confirmed at initiation of plugging as: 20-5' ft below ground level (bgl),

by the following manner: Measuring Line

7) Static water level measured at initiation of plugging: 18' ft bgl

8) Date well plugging plan of operations was approved by the State Engineer:

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 of2



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

Depth Material Used
(ft bgl) (include any additives used)

0'

6'

Type I/ll Portland 
Cement + 3 % Quick Gel 
bentonite

12'

20' BGS 

18'

Type I/ll cement + 3% 
bentonite

24'

29 5' BGS

Volume of 
Material Placed

(gallons)

Theoretical Volume 

of Borehole/ Casing 
(gallons)

Placement

Method
(treinie pipe, 

other)

Comments
(“casing perforated first”, “open 

annular space also plugged”, etc.)

28 gallons 29 gallons Tremie Drill from surface to 20' with
6” bit, observe PVC, sand
returns.

5 gallons 1.56 Inside 2", Tremie Pipe 29.5' to 20' plugged inside of
2" screen and sand pack

But was pumped with 5 gallons cement grout
inside slotted screen

MULTIPLY BY AND OBTAIN '
cubic feet * 7 4805 = gallons
cubic yards x 201 97 = gallons

III. SIGNATURE:

I, 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.

Signature of Well Driller Date

Version: September 8,2009
Page 2 of2



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

1. GENERAL / WELL OWTVERSHIP:

State Engineer Well Number: SJ-4205 POD 6

Well owner: BP America Production Company Phone No.: 505-326-0653

Mailing address: 200 Energy Court

City: Farmin9ton State: NM Zip code: 87401

II. WELL PLUGGING INFORMATION:

1) Name of well drilling company that plugged well: Ye^ow 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 supervisors): 

Richard LeBlanc_______________________________________________________________

4) Date well plugging began: 8*2-2016_______________ Date well plugging concluded: 8-2-2016

5) GPS Well Location: Latitude:36deg, 54 min, 33.06039 sec

Longitude: 107 deg. 57 min, 55.99499 sec, WGS 84

6) Depth of well confirmed at initiation of plugging as: 30.0' ft below ground level (bgl),

by the following manner: Measuring Line

7) Static water level measured at initiation of plugging: 5' ft bgl

8) Date well plugging plan of operations was approved by the State Engineer: Veft?al 8-2-1 €

9) 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 of2



10) Log o If lugging 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:

Depth
(ft bgl)

Plugging 

Material Used
(include any additives used)

Volume of 

Material Placed 
(gallons)

Theoretical Volume
of Borehole/ Casing

(gallons)

Placement

Method
(tremie pipe, 

other)

Comments
(“casing perforated first”, “open 

annular space also plugged”, etc)

O'

6'

Type I/ll Portland 
Cement + 3 % Quick Gel 
bentonite

12'

33 30 Tremie Tremie pipe to 30', pumped 
cement grout to surface. 
Fall back 1'. SDand 
backfilled with native soil

18'

24'

30'

MULTIPLY BY AND OBTAIN
cubic feet x 74805 - gallons
cubic yards x 20197 = gallons

III. SIGNATURE:

i 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.

9/7/16

Signature of Well Driller Date

Version: September 8,2009
Page 2 of2



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

July 20, 2016

Stephanie Hinds, Staff EIT II 

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,

S .
Kimberly 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. SJ-4205 P0D1-P0D9

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPUCATION FOR PERMIT TO DRILL A WELL 

WITH NO CONSUMPTIVE USE OF WATER

(check applicable box)

For fees see Slate Engineer website mo /rwww osa state wn ia)

Purpose 

□ Exploratory 

B Monitoring

□ Pollution Control And / Or Recovery □ Geo-Thermal

□ Construction Site De-Watering □ Other (Describe)

□ Mineral De-Watering

co
52

A separate permit will be required to apply water to beneficial use

CD

-a

cn

P3

s:C7>

1 rt
—n ♦

SSq

B Temporary Request - Requested Start Date July 25, 2016 Requested End Date Unknown

OSE Notation: S Standardized plugging fethod has 

_____________________ been included in the Conditions df
Plugging Plan of Operations Submitted? □ Yes No

Approval for abandonment of the
upIIc; rmiPn-H h)-' rhfg pprinlf_______

1. APPLICANTS)

Name
BP America Production Co.; represented by Souder, Miller & Associates

Name BP Co., represented by Souder. Miter & Associates

Contact or Agent check here if Agent B

Stephanie Hinds
Contact or Agent check here if Agent B

Reid Allan
“'“"40! W. Broadway MaHing Address 4Q^ yy Broadway

Clty Farmington c,ty Farmington
State nm ZipCode 87401 state nm ZipCode 87401

Phone 505-793-7079 □ Home H Cell

Phone (Work) 505-325-7535

Phone □ Home H Cell

Phone (Work) 505-325-7535

E-mail (optional) . . . . , _
stephanie.hinds@soudermiller.com

E-mail (optional) a||an@soucJerrr|jj|er com

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

FaeNo SJ-4205 P0D1- 
______________________ pnno____

Tm No Receipt No

Trans Description (optional)

Sub-Basin PCW/LOG 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/Longitude 
(Lat/Long - WGS84).
District II (Roswell) and District VII (Cimarron) customers, provide a PLSS location in addition to above.

D rTuutif <NA083) <Feet) D (NADk?3) <Me,efS) H Lat/Long (WGS84) (to the nearest
□ NM West Zone DZone 12N 1/10* of second)
□ NM East Zone QZone 13N
□ NM Central Zone

Well Number (If known): X or Easting or 
Longitude:

Y or Northing 
or Latitude:

Provide if known:
-Public Land Survey System (PLSS)
(Quarters or Halves, Section, Township, Range) OR

• Hydrographic Survey Map & Tract; OR 
- Lot Block & Subdivision; OR
• Land Grant Name

(SJ-4205 P0D1)

MW-3D -107.96564 36.90883 SW 1/4 of SW 1/4; Sec. 11.T31N, R11W
(SJ-4205 P0D2)

MW-3S -107.96564 36.90883 SW 1/4ofSW 1/4; Sec. 11.T31N, R11W
(SJ-4205 P0D3)

MW-4 -107.96551 36.90850 SW 1/4 of SW 1/4; Sec. 11,T31N,R11W
(SJ-4205 P0D4)

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

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, complete form WR-08 (Attachment 1 - POD Descriptions)
Additional well descriptions are attached: S Yes □ No If yes, how many 4 wells
Other descnption 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? BYes O No
If yes how many 2

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

Dnller 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.

ss« wd 61 inni

om'im'om
30UdO 033NIDN9 31V1S

FOR OSE INTERNAL USE Application for Permit. Foim wr-07

File NO SJ-4205 P0D1-P0D9 ' 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: 
□ include a 

description of 
any proposed 
pump test, if 
applicable.

Monitoring:
■ Include the 
reason for the 
monitoring 
well, and,
■ The 
duration
of the planned 
monitoring.

Pollution Control and/or Recovery:
□ Include a plan for pollution 
control/recovery, that includes the 
following:
G A description of the need for the 
pollution control or recovery operation.
□ The estimated maximum period of 
time for completion of the operation.
□ The annual diversion amount.
G The annual consumptive use 
amount.
Q The maximum amount of water to be 
diverted and injected for the duration of 
the operation.
G The method and place of discharge 

G The method of measurement of 
water produced and discharged.
G The source of water to be injected.
Q The method of measurement of 
water injected.
G The characteristics of the aquifer.
G The method of determining the 
resulting annual consumptive use of 
water and depletion from any related 
stream system.
G Proof of any permit required from the 
New Mexico Environment Department. 
S An access agreement if the 
applicant is not the owner of the land on 
which the pollution plume control or 
recovery well is to be located._________

Construction 
De-Watering:
G Indude a description of the 
proposed dewatering 
operation,
G The estimated duration of 
the operation,
G The maximum amount of 
water to be diverted,
Q A description of the need 
for the dewatering operation, 
and,
G A description of how the 
diverted water will be disposed 
of
Geo-Thermal:
G Include a description of the 
geothermal heat exchange 
project,
G The amount of water to be 
diverted and re-injected for the 
project,
G The time frame for 
constructing the geothermal 
heat exchange project, and,
G The duration of the project 
G Preliminary surveys, design 
data, and additional 
information shall be included to 
provide all essential facts 
relating to the request________

Mine De-Watering:
G Include a plan for pollution 
control/recovery, that includes the following 
G A description of the need for mine 
dewatering.
G The estimated maximum period of time 
for completion of the operation.
G The source(s) of the water to be diverted 
GThe geohydrologic characteristics of the 
aquifers).
GThe maximum amount of water to be 
diverted per annum.
GThe maximum amount of water to be 
diverted for the duration of the operation 
GThe quality of the water.
GThe method of measurement of water 
diverted.
GThe recharge of water to the aquifer 
GDescription of foe estimated area of 
hydrologic effect of foe project 
GThe method and place of discharge 
GAn estimation of the effects on surface 
water rights and underground water rights 
from the mine dewatering project.
GA description of the methods employed to 
estimate effects on surface water rights and 
underground water rights.
Glnformation on existing wells, rivers, 
springs, and wetlands within foe area of 
hydrologic effect.

ACKNOWLEDGEMENT

i, we (name of appiicant(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

Applicant‘signature

ACTION OF THE STATE ENGINEER

This application is:
El approved G partially approved □ denied

provided it is not exercised to foe 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 farther subject to the attached conditions of approval.

Witness my hand and seal this 70t-h day of July 20 ifi , for foe State Engineer,

Tom Blaine, PE State Engineer

Bli______1*"-

Signature °
Kimberly Kirby 

Print

Title: Water Resource Specialist. Water Rights Division District V 
Print

8S « wd 6i inr 9ioz

OOD0R M3N ’0312V 
30UdO H33N0N3 31V1S

FOR OSE INTERNAL USE Application for Permit, Form wr-07

File No : SJ_4205 P0D1-P0D9 Tm No

Page 3 of 3



Val.

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. Is this a:
□ Move-From Point of Diversion(s)

□ Move-To Point of Diversion(s)

b. Information on Attachments):
Number of points of diversion involved in the application 8 9

Total number of pages attached to the application J___
D Surface Point of Diversion OR © Well

Name of ditch, acequia orspnng

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)
(feet)
NM West Zone □
NM Central Zone □

NM East Zone □

UTM (NAD83)

(meters)
Zone 13N □
Zone 12N □

© Lat/Long- 
(WGS84)
1/10* of second

OTHER (allowable only for move-from 
descriptions - see application form for format)
© PLSS (quarters, section, township range)
□ Hydrographic Survey Map & Tract
□ Lot, Block & Subdivision

Grant

POD Number (SJ-4205

MW-6D P0D«

X or Longitude Y or Latitude

-107.96559 36.90926
Other Location Description

SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

POD Number (SJ-4205

MW-6S pod?)

X or Longitude Y or Latitude

-107.96559 36.90926
Other Location Description

SW 1/4 of SW 1/4; Sec. 11, T31N, R11W

POD Number (SJ_42Q5

MW-7 P0D8)

X or Longitude Y or Latitude

-107.96591 36.90924
Other Location Description

SW 1/4 of SW 1/4; Sec. 11,T31N.R11W

POD Number
..... 0 (SJ-4205
MW-8 pOD9)

X or Longitude Y or Latitude

-107.96535 36.90875
Other Location Description

SW 1/4ofSW 1/4; Sec. 11.T31N, R11W

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

POD Number X or Longitude Y or Latitude Other Location Description

8S£Hd 6linr9IO!

'011ZV30UJ0 H93NION3 31V1S

FOR OSE INTERNAL USE Form wr-08

POD DESCRIPTIONS - ATTACHMENT 1

File Number: SJ-4205 P0D1-P0D9 Tm Number

Trans Description (optional)



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

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.

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 POD1 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'A SWV4 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
Proposed Longitude 

(decimal deg.)
Proposed Latitude 

(decimal deg.)

SJ-4205 POD1 (MW-3D) -107.96564 36.90883

SJ-4205 POD2 (MW-3S) -107.96564 36.90883

SJ-4205 POD3 (MW-4) -107.96551 36.90850

SJ-4205 POD4 (MW-5D) -107.96569 36.90866

SJ-4205 POD5 (MW-5S) -107.96569 36.90866

SJ-4205 POD6 (MW-6D) -107.96559 36.90926

SJ-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

2. 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 wcll(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 2V» 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)

Conditions of Approval

SJ-4205 POD1-POD9
Page 3 of 5

July 20,2016

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

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

10. 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.

c. Portland Type I/II 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-lb 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-lb 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)
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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/borchole 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-l 1 .pdf.

11. 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.

12. 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.

13. 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.

14. 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 20th day of July. A.D. 2016.
Tom Blaine, P.E., State Engineer

By: __i__ _______ L____
Kimberly Kirby, Water Resource Specialist 
Water Rights Divisio\r District V
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MW-5S (SJ-4205 PODS) 
'10796569 36 90866 ®

MW4 (SJ-420S PODS) 
• 107 96551, 36.90B50

Legend
1 l*arcel Boundary 

□ /4 1/4 Section 

II Section

Township/Kangc

0 50 100 Coordinate System: Long/Lat (decimal degrees) WGS84 j w

Map Description: BP America Producuon Co.

Groundwater Investigation, BP Mudge LS6 

Data sources: Application 

File number: SJ-4205 

Aeaal Photography. 2015

STATE OF NEW MEXICO 

Office of the Stale Engineer 

Tom Blaine, P.E.

Stale Engineer

District V Office, Aztec 

WeU Location Map
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STATE OF NEW MEXICO
OFFICE OF THE STATE ENGINEER

AZTEC

Tom Blaine, P.E. 
State Engineer

100 Gossett Drive, Suite A 
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 Mudgc LS6 Release Investigation

Dear Mr. Diede:

On September 14, 2016, the New Mexico Office of the State Engineer (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-

1

Water Resource Specialist 
Water Rights Division District V

Enclosures

cc: Aztec Reading (w/o enclosures)
SJ-4205 File 
WATERS
Steve Moskai, BP America Production Co., via email: Steven.Moskali'q bp.com 
Reid Allan, Souder, Miller & Assoc., via email: rcid.allanfa>soudermiller.com
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File No. SJ-4205 POD 12

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.//www ose state nm us/

Purpose:

□ Exploratory 

S Monitoring

□ Pollution Control And / Or Recovery Q Geo-Thermal

□ Construction Site De-Watering □ Other (Describe):

□ Mineral De-Watering

o->
co

A separate permit will be required to apply water to beneficial use.

i
2:
m
m

<*>
en °£

co r

I Temporary Request - Requested Start Date: September 9, 2016 Requested End Date: October 1,2016

USE Notation: A standardized plugging method has
Plugging Plan of Operations Submitted? □ Yes No been Included In the Conditions of Approval for

final abandonment of the well covered by this

permit.

1. APPLICANT(S)

Name:
BP America Production Co.; Represented by Souder Miller & Assoc.

Name*
BP America Production Co.; Represented by Souder Miller & Assoc.

Contact or Agent: check here if Agent S

Loren Dlede

Contact or Agent check here if Agent H

Reid Allan

Mailing Address 4Q -| W BrOadWay Mailing Address: 4Q1 W Broadway

City: Farmington ^ Farmington

SU" NM z",Cod'87419 S,M nm zlcCoae;87419

Phone: 505-334-6867 □ Home B Cell

Phone (Work): 505-325-7535

Phone: 505-670-6812 □ Home B Cell

Phone (Work): 505-325-7535

E-man (optional) |oren.diede@soudermiller.com E-mail (optional): .... ~ , ...
reid.allan@soudermiller.com

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

File No.: SJ-4205 P0D12 Tm No Receipt No.:

Trans Description (optional):

Sub-Basin: PCW/LOG Due Date: Sept. 19, 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/Longitude 
(Lat/Long - WGS84).
District II (Roswell) and District VII (Cimarron) customers, provide a PLSS location in addition to above.

□ NM State Plane (NAD83) (Feet)
□ NM West Zone
□ NM East Zone

□ UTM (NAD83) (Meters) 
□Zone 12N 
□Zone 13N

B Lat/Long (WGS84) (to the nearest 
1/1 O'” of second)

Well Number (If known): X or Easting or 
Longitude:

Y or Northing 
or Latitude:

Provide if known:

-Public Land Survey System (PLSS)
(Quarters or Halves, Section, Township, Range) OR

- Hydrographic Survey Map & Tract; OR
- Lot, Block & Subdivision; OR
- Land Grant Name

SJ-4205 POD12
MW-4D -107.965590 36.908622 SW 1/4 of SW 1/4; sec.11, T31N, R11W
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NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 - POD Descriptions)
Additional well descriptions are attached: □ Yes □ 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 □ No
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 POD 12 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: 
□ Include a 
description of 
any proposed 
pump test, if 
applicable.

Monitoring: 
S Include the 
reason for the 
monitoring 
well, and,
9 The 
duration 
of the planned 
monitoring.

Pollution Control and/or Recovery:
□ Indude a plan for pollution 
control/recovery, that indudes the 
following:
□ A description of the need for the 
pollution control or recovery operation.
□ The estimated maximum period of 
time for completion of the operation.
□ The annual diversion amount.
□ The annual consumptive use 
amount.
□ The maximum amount of water to be 
diverted and injeded for the duration of 
the operation.
G The method and place of discharge.
□ The method of measurement of 
water produced and discharged.
□ The source of water to be injeded.
□ The method of measurement of 
water injeded.
□ The charaderistics of the aquifer.
□ The method of determining the 
resulting annual consumptive use of 
water and depletion from any related 
stream system.
□ Proof of any permit required from the
New Mexico Environment Department. 
9 An access agreement if the 
applicant is not the owner of the land on 
which die pollution plume control or 
recovery well is to be located.________

Construction
De-Watering:
□ Indude a description of the 
proposed dewatering 
operation,
□ The estimated duration of 
the operation,
□ The maximum amount of 
water to be diverted,
□ A description of the need 
for the dewatering operation, 
and,
□ A description of how the
diverted water will be disposed 
of. _______
Geo-Thermal:
□ Indude a description of the 
geothermal heat exchange 
project,
□ The amount of water to be 
diverted and re-injected for the 
project,
G The time frame for 
constructing the geothermal 
heat exchange project, and,
□ The duration of the project.
□ Preliminary surveys, design
data, and additional 
information shall be induded to 
provide all essential fads 
relating to the request._______

Mine De-Watering:
□ Indude a plan for pollution 
control/recovery, that indudes the following
□ A description of the need for mine 
dewatering.
□ The estimated maximum period of time 
for completion of the operation.
□ The source(s) of the water to be diverted 
□The geohydrologic charaderistics of the 
aquifer(s).
□The maximum amount of water to be 
diverted per annum.
□The maximum amount of water to be 
diverted for the duration of the operation. 
□The quality of the water.
□The method of measurement of water 
diverted.
□The recharge of water to the aquifer. 
□Description of the estimated area of 
hydrologic effed of the projed.
□The method and place of discharge.
□An estimation of the effects on surface 
water rights and underground water rights 
from the mine dewatering projed.
□A description of the methods employed to 
estimate effeds on surface water rights and 
underground water rights.
□information on existing wells, rivers, 
springs, and wetlands within the area of 
hydrologic effed.

ACKNOWLEDGEMENT

i, we (name of appiicant(s)). Soudsr Miller and Associates, Loren Diede and Reid Allan
Print Name(s)

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

Applicant Signature
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Applicant Signature 

ACTION OF THE STATE ENGINEER
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This application is:

QI approved □ partially approved □ denied

provided it is not exerdsed 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 and further subjed to the attached conditions of approval.

Witness my hand and seal this 19th day of September 20 16 , for the State Engineer,

Tom Blaine, FE State Engineer

Kimberly Kirby

Print

Title: Water Resource ’Specialist, Water Rights Division District V 
Print

FOR OSE INTERNAL USE Application for Permit, Form wr-07

Fite No.: SJ-4205 POD 12 TmNo
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NMOSE Permit to Drill a Non-Consumptive Well(s) - Conditions of Approval
SJ-4205 POD 12

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.

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: 

Priority:

Source:

September 14, 2016 

N/A

Groundwater

Point(s) of Diversion: SJ-4205 POD 12 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 SWU SW!4 
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
Proposed Longitude 

(decimal deg.)
Proposed Latitude 

(decimal deg.)

SJ-4205 POD12 (MW-4D) -107.965590 36.908622

Purpose of Use: 

Place of Use: 

Amount of Water:

Groundwater monitoring

N/A

N/A

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

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 wcll(s) 
or for any change in use as approved herein.



NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 POD 12
Conditions of Approval Page 2 of 5

September 19, 2016

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.

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 2V« 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 
complete and the well record(s) filed no later than one year from the date of approval of this 
permit.

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

10. 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 verily the actual 
volume of sealant is equal to or exceeds the theoretical volume.



NMOSE Permit to Drill a Non-Consumptive Well(s) SJ-4205 P0D12
Conditions of Approval Page 3 of 5

September 19, 2016

c. Portland Type I/II 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-lb 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-lb 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 shiny 
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/PDFAVellDriilersAVD-l 1.pdf.

11. 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 materia] to or from the well that is related to the drilling and/or monitoring process.

12. 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.



NMOSE Permit to Drill a Non-Consumptive Well(s)
Conditions of Approval

SJ-4205 POD 12 
Page 4 of 5 

September 19, 2016

13. The State Engineer retains jurisdiction of this permit.

The application for non-consumptive use for well(s) SJ-4205 POD 12. 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 19th dav of September. A.D. 2016.
Tom Blaine, P.E., State Engineer



NMOSE Permit to Drill a Non-Consumptive Well(s)
Conditions of Approval

SJ-4205 POD12 

Page 5 of 5 

September 19,2016

MW-7 (SJ-4205 POOS) 
-10796591,36 90924

MW-6D (SJ-4205 9006) ud 
MW-6S (SJ-4205 POD7) 
-107.96559.56 90926

MW 3D (SJ-4205 PODI) and 
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•107 96551.36 90(50

Legend

|___ _ Parcel Boundary

□ t/4 1/4 Suction 

J Section

lownshtp/Rangi

Coordinate System: Long/Lat; WGS84

Map Description. BP Amenca Production Co.

Groundwater Invcsnganon, BP Mudge LS6 

Data sources* Application 

Ftle number: SJ 4205 

Aerial Photography 2015

STATE OF NEW MEXICO 
Office of the State Engineer 

Tom Blaine, P.E.
Stale Engineer

District V Office, Aztec 
Well Location Map



vXA \jc\ pe , ~ X

:kp DATE p>— (. ~ Z-P| (o BY______ I---- ^

O 7-5- o O

iois> & 
/1 ©4 : 

11 2-5“ ; 

U <40 :

ms" :

iz As:

rr\-€.«-X y cJ X> > a Ar cXrt'^^Au \ oc Vv'O1^

Voco<X_C£>v». v'wJ!-fcA-Ov- Vococ-Vi' <0*. VAJLfci- CaJ> f-U\. SW Uv'WV£vv_
cvscL vvvo ^lCct,\ . (_^t\Xo cX Af* 0 f -j~ (l o .v£ <-0

W c_\\ LoC-CaAv'OWS . ^ ,VC op VcOT> 0*\. *C3

*^> 0>— <o iS ,» S V^Lv- A <LaX W r vvc .
Q_ollfcc-A ' ‘Sjpt-'A S pooA_ SoE^v^lc.^ -J ^i>1ocAj5v 18 '' 

*2-0\lecA It?' -sp\-X 9. poow'aOwxpLe. tfeUoto^ <^‘" 

FouacL Woe. Scx-tacX. top «Jb t<2A5' 
pQeoJTAr S' At> cLoJl S 43 ” Co ^

4-rt.v-Ae-d. <X-L\l»' v\ r Vvcc/vct I 65-0
<L~o UecAc-d. SpirAS poow So,m.pLe_ A^-ov*^ lO-Sy

Ar&o \c 3 'A lolouo^> 4t> CL_c£vja,n-C^— CSoA <5 Aw_^zA-t
<9 £ ^ H.

f""V v\ C ^ t\ -Ci-w-sV A_Cu^ - ■sVnopf42-^ \o OOCA_; \-'v^
tov" vy\ox--€_ y J £> G_^v-J^?w\ftvvA> CC-rr^e->wA €_Ac.

<Sr^CLU\T e_ ^ OCCuW 0V\ ^ "K^«CU-<^V V>0-O\C X AouOv\-

SOUDER, MILLER & ASSOCIATES Serving - New Mexico • Colorado • Arizona • Utah • Texas



P>P>

*2.

'DATE QrlzL 7J£>K i—•—T>

OCoCO %
oGl\S z

ol-oo *.

DS*b ;

l oSil '.

I JOS' : 
i2>{5* :

\ V2o ; 

i <4 oo %

\soo t

iS^o i

Mo 13

Up SO

m y <0 ”D> ; «^v A i Ve «_> ckx-t, u Vo l ocedx'O'A.

A *“v 5 ve.*vv \.0C4sY» 6V\ , "P-d^rTY y cLcsCoCS <S OtO £?'■■'- jP

-ttJi_ S \^a — Co ~Y^. ... . ___t-apf-i'"'*___ . 4.^

U S ^# Gl<Y O ZMrvC<L G.O-S KV5., V® J i . .

I,S' s.f-Vt.'c \j — C-oKecV SfU-V^foovV\s cVe_Civ\.e_ <£prrtxcV(2Jd)<5 

"C5 Cfl x- »vv^ 3» S d.Ms®4V-- -. ^i-xA-^v^ S
d>*. i Vo p rwsivv^ i £>Svj6S ^

OOv- •' M (P t^S'O'. f 

I^cW^-ivt (Cc^-e 13-0 -Vo l (o,5
^ M «v~ \t\xkj^_ «_X — Ca«-^ v>n_o vv.1 w\ » ^

VV rvv^ C_ 2. & f C-^M-cJOlA. to f> & V Vvt) Lt. Uj i Ar^V. 
’VvD — vftoLijvu ^f*w rryjx£ , C-Uji-cJb^&c^

-tro^o-V WoVj. lo>VA <-Y-6<^> WM5vO. L_£L tS~-l&t

2.-3. tocdjc. i^vvs.’v^. ^ cVj-c\c —

*VvjO Q^\(X- U- VY\ s
C.<9v^-e_\o«.vv*.V Va-^AC- i‘v\Wot , C_Ow_V»' v\vo_ <g) ^OZ^oJpTCrvv5

\-Vt>V<_ S.\oo c_4>^ Wo^w-t-V. WcuoVC-Vo Z,i*5d

Pv-Owr. "2.3* +o I—ost CL \sr~ Cl ■' VCa; \_gc Vi 0v\
C-Ov«. \o 3o ' , stof Av-.-lt.NvJ^ , -pull Co^d- 

\ C.Ov<. ^v-cn-w 2A' ta ~$o' „ "Dkm^iC <^\£> ^
■&> lr\ajt <2_ . -*

~V>^’ Uo^ rvoWcc_A AWcV UJ&jWv-- \a\J^\ f v^\ Ivole 

VO<i.S V- «vS.'V\C. fd otCGLcSd. uj ujcJU-w U_uOV
[O ‘ Btt. X^\ ZjO ►wi vwj Ws ^ Uvjc*„W-w^ uo gl*o *t_"V 5 l—

dovvV*-c_V<SL } C)^»£. Ov-^A, Y JT^ r eA .'v«i

-VtdL £».v~ V«S'^cv, -pYotO ;<^ SB~(o Ai.

~B^ cLlc > <Yjilc9- \o (3lYjC(.w^.o^\ 'tYv^S YujW ^ SOO.A 
OS-r^-W-ct to.'VW £) S'E, «^6+ \/e«'b^V ^ f(lAC<J a~ \. d «.U<twc<Le)^\

V\o>Ve_^Yrov*v (Q O St

CLG.w\-e aWA YY<jl *3 fe~(o O to » V-Yv Q_Q.nv<Lvv,V ^^OuV -pOi^y 

~TTb -Vd c»j .'4-W *t^pe^ l^tll Cow^z^v-V t 3^4
AafiwVow. \/1 vvnv-^.7€_ ^C «
^"53, d Vo CO_\\ 0 w - dv-aO oV \pct_cVl- -Vo Vot-Oi^

SOUDER, MILLER & ASSOCIATES Serving - New Mexico • Colorado • Arizona • Utah • Texas



SUBJECT

CLIENT __________________________________________  ______________ DATE <3-5- eoiC,

/Wu^y- l~%P0fL G>~3 projected

PAGE

ultq

O (o Co I 

o~}-oo *.

o&^3:

oS.3o : 
(oto :

I QV5 t

toqs :

M4jT :

\Z-Za :

I13D :

(TWeA- 'Y■ a AzWc,, <i.v>sj€_ 4o IocaW0v\

* Mfty-t y-i^ pys>>»% 5 T^5-‘LbW_-W l3~"? _

*X>C'Sep^tS.....U^«A.\t- (U >~4~K.; {£■»■» S-W»->JL_ O .*1c< |(^A>\Ph4

^-€^o;au3 ^osS»'fc>)<i. S^-'t^XocaWtiv^ .'V^v 3ot>bv- C*>w.A^

^>Vtfcv-V <4-v-r U ; y\ ^ S y^WoltecA- pV7\ ^oo>^ ^a^vw pi_

(®, .5-0 , <d-OLlYV-u (o-S
-pv'flwKv- (&,'S' 4u "~b.O .

^«n^cL ft,V >
'irsco SSCOiA ujlVW rS>C'? wc "tVv«, S
'B'? A.a-A-4o oc\o<Lwlo'/V S Y3 - 7£(Q) 1-0*11 Ww<4_

<x\ Wv- vs£^V<— \oc«-Wo«\ -Co1-' \W- s> C3 - -?» —r>t~>1\ t^ia- ^3 

to c U. vwou-t Vo VY\to-"3 ®v-ciL_ O-VoCtw. Ax>vv to tlLWo^C *.

) ZolltA- Sf>\.'-V ‘S.^jov'o SavK|U_ 

C-Oa.W.cV- O £- \ovTP«-Ov^Vo V-\

-f-lor<L Wo<_\ ow^Aar\<^ mio'3 > ^oowA cuV A6.0

pu w\ p Q. €r»\-e.y\A V >' Cv_ "Vvr e w\»w7 e_ O ,' .P-G- t v\.4o -VWi- Zn I^n/C— 

O rv VV VWUJ-3.

■S> V<xv^A- ci^OLl l;

r w L>' c^-U-A .—------ -------  -_____ _ _., -
lo ej\tacN-£--fc:o "fcA\j_ Vu P o-P C,&onjj-v*_\ 3 .
$_Qyrv»/V WcS^tAiAj'V'-LO '3 -pv-firw-v. lo' 4-u S ^ V" C <->_<-0 w > V L\^

Ty p-*_ ) ^ \\ C6v>oe-Kv-V ^”3 4 t>° »vVov\.J 4”«_ *
EL 7 Y A-OCO *V -(--v OKVS. *A L-D ~3 , VKOOt 4-0 b kS ~(o S W 
Clc S>W^o C-4" 1*0 €-1 \ -

l,^ oo4 2." P^c 

A-LvaA l*VJL_l>060S cOoY

V. rvvuj'3 k lo', 'T^>^.-1 Ip V

Ad sV-o-«_^ *■ w 44\a_ o ■

l33o j C-^>vvs)-vuc4^ “CpS Ad Yy\U_)"(oS ct-C, -f-o l\_o^s ;

?TT> >3-5T, I ' Svvnf, 5' , Coa.v-Se S<twd
/^Q.v^oaA Scv*e<v A-Co ' ctVaovjC- Sc'r<2£*^  ̂ | 1 v\■«_C_U-o\d€_

l ‘ ^aP^'So.ynAL , I ’ b-ew Ydy\7 Ae_ p>-e\\e.bs , T>ovw^> i-ja-W o y\

C^rt'to17 p-e,l\e-Vs -4t> CC/k6w\ <^100+ 4-o Sov^-C<x.c-€- . 2L' 3‘4’x-Y-

^j\ «e\ -j~ i'SUy- u_5 r VK c_o\j {w^VtoW-ccP y Gv_ ^ , C.'^coVclv- 

poLcSs. poo^r«-dt-o.’\Av C-O’^C-’fcVe, %3 bo4AA.'^-As T *v sVccllcdp 

•Vc> p^c)V«-<3r tVvL. VY\tO-(oS.

16 3o >C.£<o
We w cwSL W-fijJt-V Wlc-Vc_Ao 4dco*\,

jf.

SOUDER, MILLER & ASSOCIATES Serving - New Mexico • Colorado • Arizona • Utah • Texas



SUBJECT JW J C\P . (jSS'SS-^ S’6>-~St>PyOJECi> ________ PAGE___________ M_____

CLIENT DATE Q ~ *~l ~ i?Q 1 \p BY^----------------------------------------------------------------------------------------------------------------------------------------------------------- ^5

©<2>oo:
©Co'AvS •

o"V H : 
cR-os-: 

o*V *lo:

d8«» : 

o Sis';

o&^8 : 

«Vo *. 

17-OS -

1 oca^nD*A.. 

3*©-SS < SB- 3£.

i Z 2*S~ ••

} 4-Kft-n. ~hO loXpoJS

&&-WC$C 0_V * *V <-0

1330 /

m xs' ' 
:

pT/^ 5

Wa^V JT3 ; «v JX-^Wcy d^Wg.. Vo 

’PSSyA> ^eu'.euj SOiO £o~- 

S V6*-vr'V <A\_a. \ | iY\ c s6 - 3S

Cotl-ecV- 6' Sanr\p1<_ I"? kAooO 5 t \'V 

Co U-e-c-V 1 O' Sa-wrvp^ lU'owS Ifo1*

CollecV- 14' Sample j ^b\c*-oS VO 

-VoA-aj. o -P \. b *# CL^ V'A-C'V w‘^WUvl-«.

^ S6-3i fo SS~ 3 13 —
<SVn^v^V <i\iW'sA.<^ NJ 0 T~0 3 ^v\ ^»S CoSSN^KuJ » 'V^V^_

-Aa-SSa ,L^J<i_ <i,?SCO'&S,«-<A VJUa. *' VooSj2_ SO/*v.<V Ixa^jAa/’ CLVtUc 

\»>y-ouoi'' / tA\A-<_, ccn-vVca-cV * TK<‘s w\xa-^ vvoV Vxj_ ^>r-e&o«v'V_ • w
W%c e)Cc,a.O£A_W4 ol.^^£a_ o yv "tV*. LoiiV padP)*

Tooa & "S13-VD fc^noujw^ V\u<_ C«»X,V«jcV OuV IV.O . <P O U 

SpWVSpoOv^ Sft.m,pl-t_ Vv^own. \l-*-l Vo I "2--2- £.IOo!olt)WS -Psa. (O*)

C_£LS iVvC^ S>-£-V Vj Cov fvu ~Va\aA (9_ (T.-(e> . CLtif-e^ Vo 1 "T> o V 
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Stop Date/Time:_______
Borehole Diameter: ____
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Driller: yeliouJ
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Project#___________________ Rig/SamplerType:__________ Stop Date/Time:
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SMA Field Tech:
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Pebble

Gravel

Clay Medium

C-Plntr^,

Dense

Plastic

Moist

Well rVervinnS* Unconsolidated Wet /l O O feVouu S (xrv l oL-S Y 2_

/ Light tan Gravelly Boulder ganft
W

Clay

Poorly Very Coarse Rock

Moist

(115 /
CovVolcV <2- (o • 8

b-6
Dark

olive

CfSWrs

yellow

red

€andft

Silty

Clayey

Cobble

Pebble

Gravel
CwSft

Coarse <Semi-consolidated?

Dense

Plastic

Sutivro jv-vlcc^ .Sub \cuv - i WJ Vo
<>ra; S £>v-ficA_
v\ow t-al t-ixrfcot/S C-®wvo-r tto-Vc**.

Very Fine Unconsolidated Wet
/ \

Light
Dark

tan

brown

Gravelly

Sandy

Boulder

Cobble

Sand

Silt

Poorly Very Coarse 

Coarse

Rock

Semi-consolidated

Dry
---- ---------------------------------------------------------- f

Y> Tbpb" <2d> Uogo3

gray
olive

yellow

red

Silty

Clayey

Pebble

Gravel

Clay Medium

Fine

Dense

Plastic

Moist ^go4t k- So Uou3>

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:



Project: 5p m 

Project #___

LSjrft

^Vovy^SV^iilS-«3^ |o daa^>

Borehole#, S^XD (f) Start Date/Time: OQtS 8~ lb

Rig/SamplerType:_ Stop Date/Time:
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(Sands Only)
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Consolidation

M
oi

st
ur

e OVA
results
(PPm)

Remarks (Use trace, occasional, freguent and with to desribe 
increasing amounts)

6P

e-eU

cM
Light tan

Dark (Tjrowt) 
gray yellow

olive red

Gravelly
^anfo

siity

Clayey

Boulder /S5TO 
Cobble silt 

Pebble Clay 

Gravel

(Joorf^

Well Very Fine

Rock

Semi-consolidated

Dense

Plastic

C'Cficonsolidate^i

Dry

ryoiso

Wet

SiA>ct,A<^vActv' f-.'wc-V sj, CoavrS-fc- 

V)M-P,uOw. UO v4-k <rvr%a_ f=uu toVt-PJ . <v\ i Wour" 

oyve-y C.tou<^ r*\el^%.'owS

{W ts" fyo. */<4

L-° 61*

Light tan

Dark C5rowh>

qa* yellow
olive red

Gravelly 

6aB3y 

Silty 

Clayey

Boulder 3Cnd 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

r*gp&)

(well

Very Coarse 

Coarse 

Medium 
<£jne) 

<J7eryjFlne)

^ock Dry

^joisp

Wet

in-

A £ ub o Vou\ £wo, CVsjtdL

VA Prvv* <p\<ovvJMw cY^ " U>^£c-o l

KKt'VVQV <P i
Q. J/MH >«-/ , r\.o W OCclCoXi-OuS CP^v>vv.V^-'^'*®'VV* tiol)
IO*?Uo wi ft-?-" SL.S-yfa i*

(Semi-consolidatecl)

Dense

Plastic

Unconsolidated
COfQl

l*

Light tan

Dark tJFSWg
draw yellow

olive red

Gravelly

Silty

Clayey

Boulder 3§njj 

Cobble Silt 

Pebble Clay 

Gravel

Poorly Very Coarse 

Coarse

Medium
CEjne)

X^ryTSfe

Rock w

Seiat)

Wet

i-J>

p, w <5jdju tyu. Sub ■£ we <yvau <\^uL

V . £ r v\o cpeutwMt aCJL'J fcw-Ou-lvv - tl b>vU.©<A^

Sff r 4 ^ x yv^^tfv ov vwv cc^, (r\ov^CftXcfr^>2i

^afimkconsolidatSJ

uense
Plastic

Unconsolidated

1-0
£

Light tan

Dark
Pratt) yellow

olive red

Gravelly
Santtv

Silty

Clayey

Boulder (Sargd 

Cobble Silt 

Pebble Clay 

Gravel

Poorly Very Coarse 

Coarse

Medium

<?ery Fine!)

Rock

(it? VaWuM.. ojUL W vv^
S,CP-v\fi^ \ WV.VUV VVsXCa. * WO

C^w o%\,
6/3

<Sami-consolidaiea>

Dense

Plastic

Unconsolidated

CMoist)

Wet

10'0 o&y

Light tan

Dark tpriwry
ffiafo yellow

olive red

Gravelly

<^STWy

Silty

Clayey

Boulder SSnSt 
Cobble slit 

Pebble Clay 

Gravel

Poorly Very Coarse 

Coarse

Medium
Cgnj)

Finp3

Rock

6emi-consolidate8
Dense

Plastic

Unconsolidated

Dry

Z)3

bvou)v\ W<l w £At V© yv^ci^
^.£K^A ( Wv.V^^i C<>- . KVOW c«kAcjusr-td«r.S

/^/£- 6/-z—

dgojsp

Wet

ll-fr o»y

Light tan

Dark brown
gray) yellow

olive red

Gravelly
Sancfo

Silty

Clayey

Boulder ^anJj 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

tnO^

Well

Very Coarse 

Coarse

Rock Dry

\7 ^
\U’

A-vsC^ola^ S o\> Ovv -Ct stjuVo <Vpa.V>Oc^

^uuj S»v^. twoSovV°A- -

rw,i Ca , yVo'W t-OuV D c, o vw-«-w \

^Semi-consolidated)

Dense

Plastic

Unconsolidated

CMOISty

Very Fine Wet
CtfkZ-

\Z-°
<p

Light tan

Dark <tfrowft>

gray yellow

olive red

Gravelly

"Silty

Clayey

Boulder (Sanjl 
Cobble slTt 

Pebble Clay 

Gravel

rfoorfa

&

Well

Very Coarse 

Coarse

Rock
©srnF-consolidateSl

Dense

Plastic

Unconsolidated

Dry

JgoistZ

Wet

<^. t.,’ i_ V'-P'r.*. Vt- rA^ctt 
j»»-cC. uJ ;44a S>‘VV- pi-ov-ty - vwt«.v

W\< ua. ,

y s/:i

o**'

Light tan

Dark t(jgvihj

gray^ yellow

olive red

Gravelly
SffiBy

Silty

Clayey

Boulder ffSTtj 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

^Venfcoara^

Coarse

Rock
tiemi-consolidatei?)

Dry

GoisD

Wet

(\ V f f vu. K» vwj»_o». ‘YiCvr w
Sr—li. . rr\rw-crv . rv_uJI So^-Wt. .

(m^

Well

Dense

Plastic

Unconsolidated

viE9

Very Fine

Notes:



Project:____________________ Borehole# SB 6D C2) Start Date/Time:

Project#___________________ Rig/SamplerType:__________ Stop Date/Time:
SMA Field Tech:____________ Driller:_____________________ Borehole Diameter:
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results
(ppm)

Remarks (Use trace, occasional, freguent and with to desribe 

increasing amounts)

ofi1
Light
Dark

tan

brown

Gravelly

gandfo

Boulder

Cobble

Sana

Silt
ctsa

Poorly Very Coarse 

Coarse

Rock______
<$emi-consolidated)

Dry

CtoisL)

* f fvo C^-vCa

olive

yellow

red

Silty

Clayey

Pebble

Gravel
Dense

Plastic 1
Well Very Fine Unconsolidated Wet G -Z- G/’SB^

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-consol Idated

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
J

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

4

Notes:



Projects nryjejy, 

Project #
Borehole#_ 
Rig/SamplerType:_

Start Date/Time: 10^^ ^ ~^ ^

Stop Date/Time:_ il ;H5

i oy\L
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toye
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S
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b ritm.
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Color

S
ec

o
n

d
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S
o

il 
T
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Primary Soil 
Type

S
o

rt
ed

urn

Grain Size 
(Sands Only)

zL_____ y^nouj

Consolidation

2
3
<0
0
S

a&j:____

OVA
results
(ppm)

DUItJIIUIC L/ldl 1 Iclul .

Remarks (Use trace, occasional, freguent and with to desribe 

increasing amounts)

<9

\^°
Light /tan 'S
Dark (brgwn

gray yellow

olive red

Gravelly
fSandp

Clayey

Boulder /Sand 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

0

Well

Very Coarse 

^Medjgjjr

Fine

Very Fine

Rock

Semi-consolidated

Dense

Plastic
/unconsolidated 9

3~

Moist

Wet

/sp<xrt£-

•boi^c- r<A O-lcivt,

/

L/gM ten

Dark (brown)
gray yellow

olive red

Gravelly

Sandy

Clayey

Boulder (Sar$ 

Cobble Silt 
Pebble Clay( 

Gravel

Poorly

2)

Well

Very Coarse 

Coarse
MSaiuiTV 

Vjine J 
Very Fine /

^ock

Semi-consolidated

Dense

Plastic
'Unconsolidated^

G3>

Moist

Wet

: Q+* *%v0- Ce*~> <)«r)c

r.t-c-t. /<* ft In m*/IP?'

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 Sill Coarse Seml-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

Vi

Notes:



Project: 00C.
Project #

Borehole# S Gt?

Rig/SamplerType:_
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(Sands Only)
Consolidation

M
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e OVA
results
(ppm)

Remarks (Use trace, occasional, freguent and with to desribe 
Increasing amounts)

lO-5

6-»

l^<

Irgbf tan

Dark brown

gray) yellow

olive red

Gravelly

/8a™*
V§ity

Clayey

Boulder SfarS 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

in C^-

Well

Very Coarse 

Coarse

Medium

Rock

Semi-consolidated

Dense

Plastic

cT^Unconsolidatedi

Dry

(m^D

Wet

\A

o *-£//(>) u<, Scrr^i . m <jv £e>^5 f’Av , (UvA. bol*. 
W\,'Cd. pieceS - rrvocifl-j-<xV^!_ C.Ovwfi^a.4%0*'-,

BlotoS — 3S tv- L " Guevz. 97-5'Q

I3-*

ro
)jpS

S-z

t'*-5

Ug/V tan

Dark brown
gray yellow

olive red

Gravelly

gantfo

Silty

<€[aye^

Boulder ftantfc 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

Well

Very Coarse 

Coarse 
/Mediurfk 

>- Fine-'

Very Fine

^fimkconsolidatefe

Dense

Plastic

Unconsolidated

Dry

(Mojp

Wet

Z 2.

6.0

eyviy/ij)u-e. S4-0rvG_ , Ojsr

-ff w.e.4-1) YY'4.<LCu*W. Cy\Ck.iv» . <VO 'h So gl*4v-4j 

r\.ovv 4_sl\c w\_»»\.k-4_kok , wv, wov rw

Glc/2 VjE_____________________________

-To <

Light tan

Dark brown
gray yellow

olive red

Gravelly

(Sandy)
"silty

Clayey

Boulder gancft 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

f^eifc

Very Coarse 

Coarse

Medium
gTtrig)

Very Fine

-^"^Rock
(gemi-consolidated^

Dry

(Moi3}

Wet

<*.5

•Jb

J S otr-i-o O w c*a-c&_ 

fjAt <V'ctiW»<Sl , yv\i WOV Wc»rC. <TpC*-r'

fni'A.ov" TY\|‘CA. n«tf. bio-Vi^ &. . C.\cu^ CPrwrvcVcch'lH

?■ tmm Gkey z. ‘V/ob

Dense
Plastic

Unconsolidated

ro

2.V3

Light tan

Dark brown
gfajr) yellow

olive red

Gravelly
gan3?

Silty

Clayey

Boulder fianc} 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

Well

Very Coarse 

Coarse

Medium
(#TnSa

Very Fine

RScR-------v

(Semi-consolidated)

Dry

(Voisfr

Wet

S.v

10-6

Cvip*^/ <Sr*'dl Sob
CorvcUA 4"' As. C^-£Xou/ i'aICstVa)

t)4 ^5+°/$ gf^

m'lAov 4 . cIp-m c<?vwv^\c».Vo^.
_____ 23^_________ «au-g.y:2.) -j/./ipg

Dense

Plastic

Unconsolidated

30-°

Light tan
Parly brown
ffrafo yellow

olive red

Gravelly

Sandy

^ayey)

Boulder Sand 
Cobble /SliK 
Pebble (clay/ 

Gravel

Poorly

(JtVeij)

Very Coarse 

Coarse

Medium

Fine
(Very Fine\

---------- Rock ■«.
(Semi-consolldated)

Dry

Moist

(&Ib

dooOi. . CLov-e. tuvoVlOi(

4~ectro3\r Lp'oS ■j-Wcw. 1 ' £> £ "§ * Cxrsr«^_

S/61

uense

Plastic

Unconsolidated

L/gbf tan Gravelly Boulder Sand Poorly Ver^oarse Rock Dry v- Vfi-S <<kv\ f ^ ow) tS’.oo
Dark brown Sandy Cobble Silt Coarse Semi-consolidated

]9° gray yellow Silty Pebble Clay Medium Dense Moist
•Snwcc fs (Vnwv -2^/0 4-d JO-O .

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 Seml-consolldated

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

Start Date/Time:
Stop Date/Time:
Borehole Diameter:

UW5 &-1-U,

Notes:



Project: B P (Y\ o 4. Co

Project #
Borehole#_ 
Rig/SamplerType:_

S8 A Start Date/Time: 0830 R-3-U*
Stop Date/Time:
Borehole Diameter:
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results
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Remarks (Use trace, occasional, freguent and with to desribe 

increasing amounts)

6.o

Light tan
Dark (browh^

gray yellow

olive red

Gravelly

Sandy
^ayey)

Boulder Sand 
Cobble /SiiT\ 

Pebble Clay, 

Gravel

Pooriy

rfi(A

Well

Very Coarse 

Coarse

Medium 
✓'fine'-v 

Werv Fine 1

Rock

Semi-consolidated

OensS

Plastic

Unconsolidated

C£2>

Moist

Wet

P<aioA £ ;-a»_ , v/ev-y-f >'*«. 5; v-V, . 4a*sc-

loYfl & 

l oo b loCOS Co 3
Light tan

Dark brown
<5ra^ yellow

olive red

Gravelly
(§ant]>

Silty

Clayey

Boulder (Sand 

Cobble Silt 

Pebble Clay 

Gravel

Poorly

Well

Very Coarse 

Coarse 
.✓WecUtKri

Very Fine

Rock

Semi-consolidated

Dense

Plastic
QnconsolidaieD

Dry

(Moists

Wet

Sot \ {-> v*-e_ ’S o-rus-L

<Vv*y

<~> l£)/z 5 fS Po

| OO W looo S *.

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

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:



Project: 8 PTHu Age, L.S

Project #_______ _________

Borehole# “S ^

SMA Field Tech:
Rig/Sa m plerTy pe: _______
Driller: Veil quo

Start Date/Time:__
Stop Date/Time:__
Borehole Diameter:
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increasing amounts)

o \<a_v- -Vo So\oa_A<^ulCX_v aj«_4o CLoau^i-t—. 
poosr-'y S<sv—ti'fOuoyv %a_vv4L. trv\;v\.ov 
cuz to'ftVii S- A v'toS CC. co i'T-W. "vmo a.pp<x«'evv4'
0 0vwj>wV«i.V\0'A. 5fg4-j.

•4.0'- 5.S' *1/1.

A rv<^o \a\ 4© soV* a. vv^vcUur 4-*v\t-Vo c© (> A.b
Cjnv^JLoA. Vs N^<o LaD w - <V\(LM S CrvvO .

7"

L/g/jf tan

Dark rSrowrTy 
gray yellow

olive red

Gravelly
ancF

Silty

Clayey

Well

Light
Dark
£§y>_

olive

tan

yellow

red

Gravelly
Sandy)

Silty

Clayey

Very Coarse 
CCoarsO 

ClCTediun? 
fTina) 

Very Fine

Rock

Semi-consolidated 

Dense 

Rlastir,.

Boulder 

Cobble Silt 

Pebble Clay 

Gravel

Very Coarse 
CCoarlfr

tffcWIiria

CL ■
consolidatedted)

Dry

Moist

Wet

Rock 

Semi-consolidated 

Dense 

Plastic

Well Very Fine Cunconsolidatec)

Dry

[Moi^t

Wet

V-

r i * ■« a - ~— v v w - wvv trvc, j~ (J —w

^OO'rV.y Sov'A-«'i Vs "X-O uJ 1A. - Cnr<fi .
vwjwov" p’ttoVj'U’s, ArfeoS rc uj."4-w y^o

©L pp/lvcwt Ce*w»w,Veok6<A. ^-5 -Qc>'/i?\^7,
Q. «T' 4- JO-5 ^^4/r
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