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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 Mudqe LS 6 Wellsite

Wellsite
Location

Latitude/Longitude Section, Township, Range

36.90884° -107.96561° SW/SW Section T31N R11W
(Unit M) 11 •siin, iw

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-7A) were not constructed and were 
plugged.

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

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

Figure 1 illustrates the vicinity of the area.

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

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

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

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

The paired monitoring wells were designed to allow the isolated monitoring of the brown sand 
body in the shallow wells and the blue sandstone body in the deep wells.

5



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 V* 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:
Casinq/screen: T 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\Monitoring Wfell 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.
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6.0 Conclusions and Recommendations
The following conclusions and recommendations are made without the benefit of all of the data 
previously collected from the geoprobe and hand augered sample collections, or the historical 
water analyses from monitoring wells 1,2, and 3.

SMA concludes that:

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

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.
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SMA recommends that:

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

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

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

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

7.0 Closure and Limitations
The scope of our services consisted of; obtaining NMOSE permits, BP scope of work review, on
site drilling monitoring, sample description, sample collection as well as oversight of monitoring 
welt 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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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-7 A N/A, Plugged 36.908792 -107.965267

SMA 14



TABLE 2: SUMMARY OF LABORATORY ANALYSIS
Soil Boring Depth Method 8260 Method 8015

B T E X GRO DRO MRO
SB-3S 10 ND ND ND ND ND 11 ND
SB-3S 13 NO 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 ND
SB-6S 5 ND ND ND ND ND ND ND
SB-6D 1Q 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 0057 0.32 ND 0.34 ND ND ND

SB-7BS 9.0 ND ND ND ND ND ND ND
SB-78S 11.5 ND ND ND ND ND NO ND

, ADDI1flONAL ANALYSES
MW-4D

TOC N/D
EPA 300,0
Nitrite as N N/D
Nitrate as N 1.4
Phosphorus N/D

Sulfate 7100
Ammonia as N N/D

EPA 7471
Mercury N/D

EPA 6010B Metals
Arsenic N/D
Barium 17

Cadmium N/D
Chromium 2.7

Iron 5200
Lead 2.7

Manganese 91
Selenium N/D

Silver N/D
EPA 8Q15M/D

DRO N/D
MRO N/D

EPA8G15D
GRO N/D

EPA 8021B
Benzene N/D
Toluene N/D

Ethylbenzene N/D
Xylenes N/D
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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, 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:

Hall Environmental Analysis Laboratory received 5 sample(s) on 8/6/2016 for the 
analyses presented in the following report.

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

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

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

Sincerely,

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^ge ] of 8 
P Sample pH Not In Range 

RI. 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

Suit: 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



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

1608446-003 Matrix: SOIL

Client Sample ID: SB3-S-I4.0-160804

Collection Date: 8/4/2016 7:45:00 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 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: *

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 pag£ 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
L.ab 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:

Result

SOIL

PQL

Client Sample ID: SB3-D-17.0-160804

Collection Date: 8/4/2016 10:20:00 AM

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

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 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 48 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 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 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

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 page50f8 
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

OS-Ocl-16

Client:

Project:

SMA-FARM

BP Mudge LS 006

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

Client ID: LCSS Batch ID: 26867 RunNo: 36347

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

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 43 10 50.00 0 86.2 62.6 124

Surr: DNOP 4.7 5.000 93.9 70 130

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

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 SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 
Motor Oil Range Organics (MRO) 

Suit: DNOP

ND 10

ND 50

9.6 10.00 95.6 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 6 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#:

05-Oct-16

1608446

Client:

Project:

SMA-FARM

BP Mudge LS 006

Sample ID MB-26849 SampType: MBLK TestCode: EPA Method 801SD: 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

Sum 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 121 683 144

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

Sum 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) 30 4 8 23.99 0 127 59.3 143 3.72 20

Suit: BFB 1200 959 7 123 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
Hall Environmental Analysis Laboratory, Inc,

WO#:

OS-Oct-16

1608446

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 ND 0.025
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10

Surr: 4-Bromofluorobenzene 1.0 1.000 103 80 120

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

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 Val %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

Surr: 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 Val %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

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 Val %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 2.38 20
Ethylbenzene 1.1 0.050 1.000 0 114 75.2 130 1.87 20
Xylenes, Total 3.3 0.10 3 000 0 109 72.4 131 2.88 20

Suit: 4-Bromofluorobenzene 1.1 1.000 106 80 120 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 8 of 8
P Sample pH Not In Range 

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



KHALI-

ENVIRONMENTAL

ANALYSIS
LABORATORY

Hall Environmental Analysis Laboratory 
4901 Hawkins Nt

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

Website: wmv.hallenvironmental.com

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

Not Present 0 

Not Present l

Log In

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^ Yes 0 No □ NA □

6. Sample(s) in proper containers)? Yes 0 No

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

8. Are samples (except VOA and ONG) properly preserved9 Yes 0 No □

9. Was preservative added to bottles9 Yes No 0 NA □

10. VOA vials have zero headspace? Yes EE No n No VOA Vials 0
11. Were any sample containers received broken? Yes —l No 0

# of preserved 
bottles checked

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

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

13 Are matrices correctly identified on Chain of Custody? Yes 0 No EH Adjusted?

14. Is it clear what analyses were requested? Yes 0 No □

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

Yes 0 No □ Checked by:

Received by/date:___

Logged By: Anne Thorne

Completed By: Anne Thorne

Reviewed By

Chain of Custody (T
1 Custody seals intact on sample bottles? 

2. Is Chain of Custody complete?

3 How was the sample delivered?

0

8/6/2016 7:45:00 AM 

8/8/2016
; b

Yes □ 

Yes 0 

Courier

AJl

dmjL

NO □ 

No _

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order? Yes EH No EH NA 0

Person Notified: j ~ ' Date J

By Whom: j Via: {J eMail |_J Phone EH Fax EEln Person
Regarding: J~

Client Instructions: |

17. Additional remarks:

18 C'ooler Information 
Cooler No Temp °C | Condition | Seal Intact | Seal No | Seal Date Signed By

1 2.0 Good Yes

Page 1 of I



Chain-of-Custody Record
lient:

m\,lW £ Assoc

ailing Address: 4ol W '<oo,d ujouV

none #:

, AJ/tt 67-JO1

S~0&~ 7>Z 5~ 7-^3^"

nail or Fax#: &>yc,i.drecle. A Saudi .r^t le^- co^

VQC Package:

' Standard □ Level 4 (Full Validation)

^creditation
NELAP C Other

EDD (Type).

Date

£></-/£

Time

OW

Matrix

so; I

Sample Request ID

SE3-S- ID.o- l4j3got{

Turn-Around Time:

# Standard □ Rush_

Project Name:

Project #:

S-ee. v'e/iv%v-lCJ'

HH HALL ENVIRONMENTAL 
nnj ANALYSIS LABORATORY

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

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

Analysis Request

Project Manager:

Sampler: LL.'D/ £ 
On Ice: j^Yes

Sample Terrfperature: 2,

Container 
Type and #

Preservative
Type

"Tip

■rgol

CO

o

S<£5I SB 3-5-13>0- /(oAgo^ u u "C&2_ Y

>?45 SS3-5- v^.o- KooaoM It ^03

102.0 so; l 5BS-B-i?.o-iU8on a 11 7*

IQZJ S*.‘l 5B3-D- M M -SOS'

3te:

&
Time: Relinq

ate: Time: Relinquished by:

Received by: i Date Time
■-fccfcj LllJbt___fyk

'<1
IL im dliWL L)cJJa-

deceived by: r
% 136*

Remarks: "P> r-Ut/a i ?

VT r>: V & R t U K \fJ 1 A t 
Uj%S ■ L^.l~ oolC? C-6 MODOLG-LSk

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



HHALL
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 LS 006 OrderNo.: 1608572

Dear Reid Allan:

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

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

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

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

Sincerely,

Andy Freeman 

Laboratory Manager

4901 Hawkins NE 
Albuquerque, NM 87109



Analytical Report
Lab Order 1608572

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

CLIENT:

Project:

Lab ID:

Souder. Miller and Associates

BP Mudge LS 006

I608572-001 Matrix: SOIL

Client Sample ID: SB7B-S-9.0-160805

Collection Date: 8/5/2016 6:45:00 AM

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 lor preparation or analysts 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 Sample pH Not In Range 

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

Page I of 5



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: BP Mudge LS 006 Collection Date: 8/5/2016 7:30:00 AM

Lab ID: 1608572-002 Matrix: SOIL Received Date: 8/9/2016 8:00:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch

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

Diesel Range Organics (DRO) ND 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 Analyte detected in the associated Method Blank 
E Value above quantitation range
J Analyte detected below quantitation limits page 2 of 5 
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#: 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 
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 of 5
P Sample pH Not In Range 

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



QC SUMMARY REPORT ww ltM37!
Hall Environmental Analysis Laboratory, Inc. os-oct-i6

Client:

Project:

Souder, Miller and Associates

BP Mudge LS 006

Sample ID 1608572-002ANIS 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 SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) 26 4.7 23.70 0 109 59.3 143
Suit: 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 48 24.15 0 110 59.3 143 2.46 20
Suit: 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

Suit 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

Suit: BFB 860 1000 86.4 68.3 144

Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

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



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

WO#: 1608572

OS-Oct-16

Client:

Project:

Souder, Miller and Associates 

BP Mudge LS 006

Sample ID 1608572-001 AMS SampType: MS TestCode: EPA Method 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 LowLimlt 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

Suit: 4-Bromofluorobenzene 1.1 0.9515 111 80 120

Sample ID 1608572-001AMSD SampType: MSD TestCode: EPA Method 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 LowLimlt HighLimit %RPD RPDLimit Qual
Benzene 1.1 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

Sun: 4-Bromofluorobenzene 1.1 0 9737 113 80 120 0 0

Sample ID LCS-26889 SampType: LCS TestCode: EPA Method 8021B: Volatiles

Client ID: LCSS Batch ID: 26889 RunNo: 36413

Prep Date: 8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128289 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 0.89 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 0.050 1.000 0 87.6 82.8 121

Xylenes, Total 2.6 0.10 3.000 0 87.4 83.9 122

Sun: 4-Bromofluorobenzene 1.1 1.000 108 80 120

Sample ID MB-26889 SampType: MBLK TestCode: EPA Method 8021B: Volatiles

Client ID: PBS Batch ID: 26889 RunNo: 36413

Prep Date: 8/10/2016 Analysis Date: 8/11/2016 SeqNo: 1128290 Units: mg/Kg

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

Sun: 4-Bromofluorobenzene 1.1

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 5
P Sample pH Not In Range 

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

ENVIRONMENTAL

ANALYSIS
LABORATORY

Hull Environmental Analysis Laboratory 
4901 Hawkins HE

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

Website: ii'iv.e hallenvironmental com

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

Received by/date:

Logged By: Ashley Gallegos

Completed By: Ashley C^allegos

: Reviewed By:

Chain of Custody

-| _ Custody seals intact on sample bottles? 

2. Is Chain of Custody complete?

3 How was the sample delivered?

Log In

0-5 iu>

8/9/2016 8:00:00 AM 

8/9/20165:29:50 PM
iWio/lL,

Yes Ll 

Yes ® 

Courier

No LJ Not Present ifl

No C] Not Present Q

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

5. Were all samples received at a temperature of >0° C to 6 0°C Yes ffl No □ NA □

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

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

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

9. Was preservative added to bottles? Yes_ No w. NA □

10, VOA vials have zero headspace? Yes W No □ No VOA Vials [ !

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

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

Yes S No for pH:
(<2

•) 3 Are matrices correctly identified on Chain of Custody? Yes K! No □ Adjusted?

14 Is it clear what analyses were requested? Yes No □

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

Yes H No □ Checked by:

Special Handling (if applicable)

16. Was client notified of all discrepancies with this order? Yes □ No □ NA H

Person Notified:

By Whom: 

Regarding:

Client Instructions.

Date j
Via: Q eMail Q Phone Q Fax ~ In Person

17. Additional remarks:

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

r 1 8 Good Yes

Page I of!



Chain-of-Custody Record Turn-Around Time:

^ Standard □ Rush

l■ m
HALL ENVIRONMENTAL 
ANALYSIS LABORATORY

www.hallenvironmental.com

lawkins NE - Albuquerque, NM 87109

iei%bu<U. Y/\ :[{o^ &. Ass r
s

R

ailina Address: ^o|

Project Name:
^pnfw<L^s_l_5 <25^4

■■ ■

4901 F

. MM 8 >4ol Project #:
Tel. 505-345-3975 Fax 505-345-4107

none #: 3 2-T'SSS' Analysis Requesl

nail or Fax#:fijd^A,ice«Lt«»JioiK*wl'U»v.C£r*'K-_

VQC Package:

Standard □ Level 4 (Full Validation)

Project Manager:
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NELAP □ Other

Sampler: i-X-Xf J J

On Ice: S'Yes • • □ Islo

EDD (Type) Sample Temperature:

3ate Time Matrix Sample Request ID Container 
Type and #

Preservative
Type

%*„**&**-■>:*> . ■ -.%■*>*«
HEAL No. .<

Obc\S So>L SB l&S-%D-lb0dC6- c~oo ( - DO \ X 4
65-4 $07 1 5^ >0-5-it J-Hsoeaf 4c$> u - 00*2 V JL

Tv

___ I
ite:

' \\&

Time. Relinquisher__  _

_____

Received by: Date Time
A’Xl oXh v Jeliu?

Remarks: "J3P T>,\jo

v/rt>; v* d r i w

k>5s: ^-^diLCo C-£VMUP6LH,S£,itfe: Time:

18 2$

Relinquished by: Received by: Date Time
(XUvvj/^^vi4y^ 0% (0^ (1 £> OQoO

If necessary, samples submitted to Hall Environmental may be subcontracted to other accredited 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 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
L.ab Order 1608309

Date Reported: 10/5/2016

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

Project: BP Mudge LS006 Collection Date: 8/1/2016 10:51:00 AM

Lab ID: 1608309-001 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM

Hall Environmental Analysis Laboratory, Inc.

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 Analyst: NSB

Gasoline Range Organics (GRO) ND 4.7 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Surr: BFB 106 68.3-144 %Rec 1 8/9/2016 12:18:20 PM 26838

EPA METHOD 8021B: VOLATILES Analyst: NSB

Benzene ND 0.024 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Toluene ND 0,047 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Ethylbenzene ND 0.047 mg/Kg 1 8/9/2016 12:18:20 PM 26838
Xylenes, Total ND 0.094 mg/Kg 1 8/9/2016 12:18:20 PM 26838

Surr: 4-Bromofluorobenzene 101 80-120 %Rec 1 8/9/2016 12:18:20 PM 26838

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

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 ] 0f9 
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: SB6-D-10.5-160801

Project: BP Mudge LS006 Collection Date: 8/1/2016 12:15:00 PM

Lab ID: 1608309-002 Matrix: SOIL Received Date: 8/4/2016 6:30:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch

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

Diesel Range Organics (DRO) ND 9.7 mg/Kg 1 8/9/2016 10:58:23 AM 26826
Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 10:58:23 AM 26826

Surr: DNOP 106 70-130 %Rec 1 8/9/2016 10:58:23 AM 26826

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) ND 4.8 mg/Kg 1 8/9/2016 12:41:50 PM 26838
Surr: BFB 109 68.3-144 %Rec 1 8/9/201612:41:50 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 page 2 of 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-10.0-160801

Project: BP Mudge LS006 Collection Date: 8/1/2016 11:04:00 AM

Analytical Report
Lab Order 1608309

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

Lab ID: 1608309-003 Matrix: SOIL Received Date : 8/4/2016 6:30:00 AM

Analyses Result PQL Qual Units DF Date Analyzed Batch

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

Diesel Range Organics (DRO) ND 9 6 mg/Kg 1 8/9/2016 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

Surr: 4-Bromofluorobenzene 101 80-120 %Rec 1 8/9/2016 1:05:16 PM 26838

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

Qualifiers: * Value exceeds Maximum Contaminant Level 
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 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

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

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

Analyses Result PQL Qual Units DF Date Analyzed Batch

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

Diesel Range Organics (DRO) ND 98 mg/Kg 1 8/9/2016 11:42:15 AM 26826

Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 11:42:15 AM 26826
Surr: DNOP 136 70-130 S %Rec 1 8/9/2016 11:42:15 AM 26826

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Surr: BFB 107 68 3-144 %Rec 1 8/9/2016 1:28:44 PM 26838

EPA METHOD 8021B: VOLATILES Analyst: NSB

Benzene ND 0.025 mg/Kg 1 8/9/2016 1:28:44 PM 26838

Toluene ND 0.050 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Ethylbenzene ND 0.050 mg/Kg 1 8/9/2016 1:28:44 PM 26838
Xylenes, Total ND 0.099 mg/Kg 1 8/9/2016 1:28:44 PM 26838

Sum 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 page 4 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: Souder, Miller and Associates Client Sample ID: SB7-A-5.0-160803

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: *

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 5 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

1608309-006 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 Qual Units DF Date Analyzed Batch

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

Diesel Range Organics (DRO) ND 9.8 mg/Kg 1 8/9/2016 12:26:16 PM 26826

Motor Oil Range Organics (MRO) ND 49 mg/Kg 1 8/9/2016 12:26:16 PM 26826

Surr: DNOP 118 70-130 %Rec 1 8/9/2016 12:26:16 PM 26826

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) ND 4 8 mg/Kg 1 8/9/2016 2:15:45 PM 26838

Surr: BFB 107 68.3-144 %Rec 1 8/9/2016 2:15:45 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 pagg 5 0f 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#: 1608309

05-Oct-16

Client: Souder, Miller and Associates

Project: BP Mudge LS006

Sample ID LCS-26826 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: LCSS Batch ID: 26826 RunNo: 36316

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1124902 Units: mg/Kg

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

Diesel Range Organics (DRO) 42 10 50.00 0 84.0 62.6 124
Surr: DNOP 4.4 5.000 878 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) ND 10
Motor Oil Range Organics (MRO) ND 50

Surr: DNOP 9.1 10.00 91.0 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level. B
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#:

OS-Oct-16

1608309

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

SurnBFB 1100
50

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 SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 28

SurrBFB 1200
5.0 25.00

1000
112
121

80
68.3

120

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 8 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

05-Oct-16

Client: Souder, Miller and Associates

Project: BP Mudge LS006

Sample ID MB-26838 

Client ID: PBS

SampType: MBLK 

Batch ID: 26838

TestCode: EPA Method 8021B: Volatiles 

RunNo: 36339

Prep Date: 8/8/2016 Analysis Date: 8/9/2016 SeqNo: 1125662 Units: mg/Kg

Analyte Result PQL SPK value SPK Ref Va %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 Va %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 Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified

Page 9 of 9



4901 Hawkins NH 
Albuquerque. NM 87109 

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

Sample Log-In Check List
■ MHLL

■ ■ ENVIRONMENTAL

ANALYSIS 
| LABORATORY

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 6.0°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 frf applicable)

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

Person Notified:

By Whom:

Regarding:

Client Instructions:

17. Additional remarks

18. Cooler Information
' Cooler No | Temp°C | Condition | Seal Intact | Seal No 
fi Z5 Good Yes

Yes No □ Not Present 0

Yes 0 no n Not Present D

Courier

Yes 0 No □ NA □

Yes 0 No □ NA C

Yes 0 No J

Yes 0 No □

Yes 0 No

Yes □ No 0 NA □

Yes □

[ "1
NO □

0
No VOA Vials 0

Yes 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 fi No I NA 0

Date j '

Via | eMail (_] Phone Fax | ] In Person

Seal Date | Signed By

Page I of I



Chain-of-Custody Record
lient:

■Soo<La*- w.lWj Asfoc

ailing Address: ,, . ,
________________ Ho I \AJ t3o-oe.fl oJ<x_y

hone #:

------------- ——— —/------
WM'yvc^-Vats, Aa?4o(

4oS 2»Z^ -t6$£
nail or Fax#: tayg<l _ ^ ^sp^W^.iiav ■ Co*c

A/QC Package: 

Standard □ Level 4 (Full Validation)

ccreditation

NELAP □ Other

EDD (Type)

Date

ML

Time

1051

Matrix

So\i

Sample Request ID

SB4 ■S-S.o-iLo&t

Turn-Around Time: 

^Standard □ Rush_

Project Name:
13 P mo&<^e.LS &0k>

Project #:

^eg- jreivLCLv \CS

K
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:

fceTd. ^ l,e,h

Sampler: 0-b/j£-5
Qfrg&jS&c P Yes • □ No"

Sample jemperature: r D. ; ,
V *1 ^ .... .. .

Container 
Type and #

Preservative
Type

COO'

HEAL No. .. vs
I _

001 X
co

oo

CO

ML litS So; | SR4- D 'i0-6-tLo8ot 002 *

ML l04 Sail SR4-b - IQ‘6~U>080I r* -003
Z-(L >3>5 So . ( S8&-&'Z3.0- i&8oZ^ -OOP
3-/6 So; I S£7-A -5-0- >£e8o3 * i TsGiSC

-3-<L 0935 Stoi 537 ^ -L.5~ l/>e>8o3 11 -OQ U) _x

. 7f~~ l-Jpdcb- Ksxr

Dy: Date7 Time

lie: Time: Relinquished by:

Lgr;
Time: Relinquished by: '

Jlii.

Tib
;lihx I/Jpjjj-.

If necessary, samples submitted to Hall Environmental may be sul

Remarks:

V—
toVther accreditaNqbora

OS 1)4 IIP DufeO

'r>teas«_ invoice. "BP
\l lt> -. Utjfcl NWJ ft ±
UBS’- L.4 'OOSbc-E : i«0J56L£LS4,

boratories. 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 

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

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

CLIENT:

Project:

Lab ID:

SMA-FARM

BP Mudge LS 006

1608706-001 Matrix: SOIL

Client Sample ID: SB4-S-4.0-160808

Collection Date: 8/8/2016 4:04:00 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 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 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 1608706

Date Reported: 10/5/2016

CLIENT: SMA-FARM Client Sample ID: SB4-S-8.0-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 4:16:00 PM

Lab ID: 1608706-002 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM

Hall Environmental Analysis Laboratory, Inc.

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 804 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: *
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 
P Sample pH Not In Range 

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

Page 2 of 8



Analytical Report
Lab Order 1608706

Date Reported: 10/5/2016

CLIENT: SMA-FARM Client Sample ID: SB4-D-18.0-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 2:50:00 PM

Lab ID: 1608706-003 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM

Hall Environmental Analysis Laboratory, Inc.

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 pag£ 3 
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

Date Reported: 10/5/2016

Client Sample ID: SB5-D-6.0-160808 

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

Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM

Hall Environmental Analysis Laboratory, Inc.

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 808 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

CLIENT: SMA-FARM 

Project: BP Mudge LS 006

Lab ID: 1608706-004

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 g 
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: SB5-D-12.0-160808

Project: BP Mudge LS 006 Collection Date: 8/8/2016 8:30:00 AM

Lab ID: 1608706-005 Matrix: SOIL Received Date: 8/10/2016 8:00:00 AM

Analytical Report
Lab Order 1608706

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) 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 0024 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 p e 5 0 j- 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#:

OS-Ocl-16

1608706

Client:

Project:

SMA-FARM

BP Mudge LS 006

Sample ID

Client ID:

Prep Date:

Analyte

LCS-26952

LCSS

8/12/2016

SampType: LCS

Batch ID: 26952

Analysis Date: 8/16/2016

Result PQL SPK value

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

RunNo: 36499

SeqNo: 1131127 Units: mg/Kg

SPKRefVal %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. 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 6 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#: 1608706

05-Oct-I6

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
Suit: BFB 790 1000 79.2 68.3 144

Sample ID LCS-26959 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range

Client ID: LOSS 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
Suit: 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

Suit: 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

Suit: 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
Hall Environmental Analysis Laboratory, Inc

WO#:

OS-Oct-16

1608706

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 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

Suit: 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 SPK Ref Val %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 0 944 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

Sun: 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

Suit: 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 4.66 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



KHALI-

ENVIRONMENTAL

ANALYSI8
LABORATORY

Hall Environmental Analysis Laboratory 
4901 Hawkins NE

Albuquerque, NUH7109 Sample Log-In Check List
TEL: 505-345-3973 FAX: 505-345-4107 

Website: whh hallenvironmenlal.com

Client Name: SMA-FARM Work Order Number:

f l

1608706 RcptNo:

Received by/date LK\
0 ^jlcjib

Logged By: Michelle Garcia

: Completed By: Michelle Garcia

Reviewed By: U~0

8/10/2016 8:00:00 AM

8/11/2016 3:47:49 PM UhiXlj

Chain of Custodv

1 Custody seals intact on sample bottles?

2. Is Chain of Custody complete?

Yes I

Yes 0
No □ Not Present 0
No HI Not Present _j

3 How was the sample delivered? Courier

Loot In

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 G NA O

6. Sample(s) In proper container(s)? Yes 0 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 □

10. VOA vials have zero headspace? Yes 1

Yes ^

No □ No VOA Vials 0
11. Were any sample containers received broken? No 0

# of preserved 
bottles checked

12. Does paperwork match bottle labels? Yes 0 No □ for pH:

(Note discrepancies on chain of custody) (<2 or >12 unless noted)

13 Are matrices correctly identified on Chain of Custody? Yes 0 No G Adjusted?

14. Is it clear what analyses were requested? Yes 0 No □

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

Yes 0 No G Checked by:

Special Handlina (if applicable)

16. Was client notified of all discrepancies with this order? Yes D No G NA 0

Person Notified: Date P-

By Whom: Via: G eMail G Phone □ Fax Glln Person
Regarding;

Client Instructions: |

17. Additional remarks:

18. Cooler Information
1 Cooler No | Temp°C | Condition | Seal Intact | Seal No | Seal Date | Signed By

1 ,16 Good iYes

Page 1 of 1



Chain-of-Custody Record
ent: c5o ff"Y\ i I ^ A SSoc

iiling Address: Mof oo, Tg vrjcydoJg^ y

Pa.>r»v; n^-j-on. AJfV\ 8"9^iol

one#: S'aS' ?5~ IT

iail or Fax#: Coirec.^tcde, <£,Sciydgv*th,'/l^»cc**v

JQC Package: 

Standard Ij Level 4 (Full Validation)

creditation

NELAP □ Other

EDD (Type).

>ate Time Matrix Sample Request ID

Turn Around Time:

1^ Standard □ Rush_

Project Name:
Tg?> y'Yn.o^C. S

Project #:
«,<32>re WsCw 'C-S

HH 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:

Alton

Sampler 
On Ice: ' ' v '

: LJ-D/ d£S

Yes ‘>D''Ncr

SampleiTemperature: ■̂

Container 
Type and #

Preservative 
Type

. „ ' '
HEAL Nip.

CO

o

o

e-rfc Sari 5 8V - S- t4-6 - »LoSofi 1 a' &■*- Coc / £
Soil ■s&cf-s - S'.o aid C_Od I -oca X
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ite; Time: Relinquished 0

ite Time:

ttfl
Relinquished by: 

hr .. \ v *\Jr\fuXbujL^ UocJUlya-

Date Time

!ht
tyx. If'*

Time

h OTO

Remarks: "BPr Mooted :

V /D; VX7EXAJ 1C W^f) 1

to SS ' L 1£T yvtoDG u6L SA

If necessary, \amplles submitted to Hali Environmental may be subcontracted to otheriaccAiited laboratories. This serves as notice of this possibility. Any sub-contracted data will be dearly notated on the analytical report



HALL
ENVIRONMENTAL
ANALYSIS

Halt Environmental Analysis Laboratory

TEL: 505-345-3975 FAX: 505-345-410 7
Website: www. hallenvironmental. com

4901 Hawkins NE 
Albuquerque, NM87109

■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

Suit: 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 46 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Surr: BFB 84.6 68 3-144 %Rec 1 8/17/2016 1:44:13 PM 27006

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene ND 0.023 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Toluene ND 0.046 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Ethylbenzene ND 0.046 mg/Kg 1 8/17/2016 1:44:13 PM 27006
Xylenes, Total ND 0.093 mg/Kg 1 8/17/2016 1:44:13 PM 27006

Surr: 4-Bromofluorobenzene 994 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 
E Value above quantitation range
J Analyte detected below quantitation limits page | 0f | o 
P Sample pH Not In Range 

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



Analytical Report 

Lab Order 1608898 

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

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

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
Surr: BFB 84.4 68.3-144 %Rec 1 8/17/2016 2:54:54 PM 27006

EPA METHOD 8021B: VOLATILES Analyst: NSB

Benzene ND 0.025 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Toluene ND 0.050 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Ethylbenzene ND 0.050 mg/Kg 1 8/17/2016 2:54:54 PM 27006
Xylenes, Total ND 0.10 mg/Kg 1 8/17/2016 2:54:54 PM 27006

Surr: 4-Bromofluorobenzene 100 80-120 %Rec 1 8/17/2016 2:54:54 PM 27006

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

Qualifiers: * 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 2 of 10 
P Sample pH Not In Range 

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

DANIF.L B. STEPHENS & ASSOCIATES, INC.
SOIL TESTING & RESEARCH LABORATORY

Joleen Hines
Laboratory Supervising Manager 

Enclosure

Daniel 8. Stephens & Associates, Inc. 

Soil Testing <4 Research Laboratory
4400 Alameda Blvd HE, Suite C 

Albuquerque, NM 87113

505 889-7752 

FAX 505-889-0258
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Daniel B. Stephens A Associates, Inc.

Summary of Tests Performed

Laboratory
Sample Number

Initial Soil 
Properties'

Saturated

Hydraulic
Conductivity2

Moisture
Characteristics3

Particle
Size4

Specific
Gravitys

Air
Perm-
eability

Atterberg
Limits

Proctor
CompactionG ! VM I VD CH j FH | FW HC l PP ! FP j DPP ! RH EP WHCjK^ DS ! WS i H F C

1608898-001B I i
____ i_j____

i ! !
___ j j j

x!x
i

1608898-002B i i 
i !

| I ill! j
! !
] X j X

1 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
3 HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box. 

EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4 DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer 
3 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

dio
(mm) (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)

ds0 = Median particle diameter d60
C„ - ~z—

DS = Dry sieve 1 Greater than 10% of sample is coarse material

Est = Reported values for d)D, Cu, Ct, and soil
u d^

H = Hydrometer
classification are estimates, since extrapolation
was required to obtain the d,0 diameter (dso)2 WS = Wet sieve

c (dio)(<W

6



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)

1608898-001B 0.0 73.0 10.7

1608898-002B 0.0 66.6 17.7

% Clay 
(<Q.002mm)

16.2

15.6

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

7



Particle Size Analysis
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

Sample Number

d10
(mm)

^50
(mm)

deo
(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 000081 0.11 0.14 173 28 WS/H Classification by ASTM 2487 
requires Atterberg test

Sandy Loam (Est)

Median particle diameter _ ^60
C. = —

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

Reported values for d,0, Cu. Cc, and soil
dio

H = Hydrometer
classification are estimates, since extrapolation
was required to obtain tbe d10 diameter (4»)2 WS = Wet sieve

' (dioXdeo)

9



Daniel 8. 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)

1608898-001B 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.

10



Daniel B. 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
1608898-001B
SB4-D-11.5-160808
NA

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

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

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0,00 0.00 314.07 100.00
2" 50 0.00 0.00 314.07 100.00

1.5" 38.1 0.00 0.00 314.07 100.00
1" 25 0.00 0.00 314.07 100.00

3/4" 19.0 0.00 0.00 314.07 100.00
3/8" 9.5 000 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

d10(mm) 7.1E-139 d50 (mm): 0.23

d16(mm) 1 .OE-08 d60(mm): 0.28

djo(mm) 0.11 da4 (mm): 0.41

Median Particle Diameter—(mm). 0.23 

Unifomvty Coefficient, Cu-[d60/d10] (mm): 3.9E+1 
Coefficient of Curvature, Cc-[(d30)2/(d10*deo)] (mm): 6.1E+1 

Mean Particle Diameter--[(d16+d50+dg4)/3] (mm): 0.21

Note: Reported values for d10. CU1 Cc, 
3^nd soil classification are estimates, 

Since extrapolation was required to 
JObtain 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

11



/ ft. Stephens <& Associates, Inc.

Particle Size Analysis 
Hydrometer Data

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: 18-Aug-16 
Start Time: 8:39

Type of Water Used: DISTILLED 
Reaction with H202. NA

Dispersant* *: (NaP03)6 
Assumed particle density: 2.65

Initial Wt. (g); 88.27 
Total Sample Wt. (g). 314.07 

Wt. Passing #10(g): 314.07

Date
Time
(min)

Temp
rc>

R
(g/L)

rl

(g/L)

^COfT

(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 23 0 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



U S. STANDARD SIEVE NUMBERS

PARTICLE DIAMETER (mm)

UNIFIED

USDA

73
Om
zH
Oo>
7J
C/7
m
73
□3

m
Ox

COBBLES
GRAVEL SAND

SILT OR CLAY
Coirs# | Fine Coarse | Medium | Fine

COBBLES GRAVEL
SAND

Very oo*r&e| Coarse | Medium | Fine | Very fine
SILT CLAY

d-io = 7.1E-139 d30= 0.11 d50 = 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, Cu, Cc, and ASTM classification are estimates, since extrapolation was required to obtain the d10 diameter

Daniel R. Stephens <£ Associates, Inc.
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis 
Wet Sieve Data (#10 Split)

Job Name: Hall Environmental Analysis Laboratory Initial Dry Weight of Sample (g):
Job Number: NM16.0136.00 Weight Passing #10 (g):

Sample Number: 1608898-002B Weight Retained #10 (g):
Client ID: SB5-S-6.8-160808 Weight of Hydrometer Sample (g):

Depth: NA Calculated Weight of Sieve Sample (g):

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

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 355.17 100.00
2" 50 0.00 0.00 355.17 100.00

1.5" 38.1 0.00 0.00 355.17 100.00
1" 25 0.00 0.00 355.17 100.00

3/4" 19.0 0.00 000 355.17 100.00
3/8" 9.5 0.00 0.00 355.17 100.00

4 4.75 0.00 0.00 355.17 100.00
10 2.00 0.00 0.00 355.17 100.00

-10 (Based on calculated sieve wt )
20 0.85 0.04 0.04 57.41 99.93
40 0.425 0.06 0.10 57.35 99.83
60 0.250 1.81 1.91 55.54 96.68
140 0.106 29.40 31.31 26.14 45.50
200 0.075 6.98 38.29 19.16 33.35

dry pan 0.81 39.10 18.35
wet pan 18.35 0.00

du(mm) 0.00081 d50 (mm) 0.11

d,6(mm) 0.0021 d60(mm): 0.14

d.io(mm) 0.056 d84 (mm): 0.20

355.17
355.17
0.00
57.45
57.45

Median Particle Diameter—d50 (mm): 0.11 

Uniformity Coefficient, Cu--[d60/d,0] (mm) 173 
Coefficient of Curvature, Cc~[(d30)2/(d10*d60)] (mm): 28 

Mean Particle Diameter~[(d16+d5t>+d8i,)/3] (mm); 0.10

Note: Reported values ford10, 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



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: 1608898-002B Dispersant* *: (NaP03)6

Client ID. SB5-S-6.8-160808 Assumed particle density: 2.65

Depth. NA
Initial Wt (g): 57.45

Test Date: 18-Aug-16 Total Sample Wt. (g): 355.17

Start Time. 8:33 Wt Passing #10 (g): 355.17

Date
Time
(min)

Temp
(°C)

R

(g/L)
Rl

(g/L)

^corr

(g/L)
L

(cm)
D

(mm)
P

(%> % Finer

18-Aug-16 1 22.6 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
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PARTICLE DIAMETER (mm)

UNIFIED

USDA

COBBLES

COBBLES

GRAVEL SAND
Coarse | Medium H***

GRAVEL
SAND

7»ry ooargo| Coarse | Medium I""*"F^re | Very fr,

SILT OR CLAY

SILT

“0m
73
o

o
o
>
73cn
m
73
CD
<
§
rn
0
1

CLAY

d10 = 0.00081 CI30 — 0.056 dso= 0.11 d60= 0.14 Cu = 173 00C
MII0

O

SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION

1608898-002B NA Classification by ASTM 2487 requires 
Atterberg test Sandy Loam

Note: Reported values for dt0, 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 TGsts 
and Methods
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Daniel R. Stephens & Associates, Inc.

Particle Size Analysis: 

USDA Classification:

Tests and Methods

ASTM D422

ASTM D422, USDA Soil Textural Triangle



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 SPK Ref Val %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 SPK Ref Val %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 SPK Ref Val %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 SPK Ref Val %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 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 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-16

Client: Souder. Miller and Associates

Project: BP Mudge PS 006

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

Client ID: LCSS Batch ID: 27019 RunNo: 36556

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

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 44 10 50.00 0 884 626 124

Surr: DNOP 4.5 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 SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) ND 10
Motor Oil Range Organics (MRO) ND 50

Surr: DNOP 8.9 10.00 894 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 4 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-16

1608898

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
Surr: BFB 850 1000 84.7 68.3 144

Sample ID LCS-27006 SampType: LCS TestCode: EPA Method 8015D: Gasoline Range

Client ID: LCSS Batch ID: 27006 RunNo: 36570

Prep Date: 8/16/2016 Analysis Date: 8/17/2016 SeqNo: 1132896 Units: mg/Kg

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

Gasoline Range Organics (GRO) 26 5.0 25.00 0 104 80 120
Surr: BFB 900 1000 90.3 68.3 144

Sample ID 1608898-001 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

Surr: 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



Client: Souder, Miller and Associates

Project: BP Mudge LS 006

WO#: 1608898

24-Aug-16

QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27006

Client ID: 

Prep Date:

PBS

8/16/2016

SampType: MBLK 

Batch ID: 27006 

Analysis Date: 8/17/2016

TestCode: EPA Method 8021B: Volatiles 

RunNo: 36570

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

Sun: 4-Bromofluorobenzene 0.99 1.000 99.4 80 120

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

Client ID: LCSS 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 0050 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

Sun: 4-Bromofluorobenzene 1.1 1.000 105 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 6 of 10
Sample pll 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-16

Client:

Project:

Souder, Miller and Associates

BP Mudge LS 006

Sample ID NIB-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: LOSS 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.
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 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 

BP Mudge LS 006

Associates

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 2.5
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 25.00 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 25.00 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-16

1608898

Client:

Project:

Souder, Miller and Associates

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
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 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-I6

Client:

Project:

Souder, Miller and Associates

BP Mudge LS 006

Sample ID

Client ID:

Prep Date:

Analyte

MB-27064

PBS

8/18/2016

SampType: MBLK

Batch ID: 27064

Analysis Date: 8/18/2016

Result PQL SPK value

TestCode: Walkley Black TOC/FOC/OM

RunNo: 36612

SeqNo: 1134133 Units: %C

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: LOSS 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 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 10 of 10
Sample pH Not In Range 
Reporting Detection Limit
Sample container temperature is out of limit as specified



KHALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

Hall Environmental Analysts Laboratory 
4901 Hawkins NF.

Albuquerque, nm87W9 Sample Log-In Check List
TEL: 505-345-3975 FAX: 505-345-4107 

Web sue www.hallenvironmental.com

Client Name: SMA-FARM Work Order Number 1608898

Received by/date Att/l/m d$7/<y/6? ________

RcptNo: 1

Logged By: 

Completed By: 

Reviewed By:

Anne Thorne 

Anne Thorne

Chain of Custody

Anne Thorne

8/10/2016 8:00:00 AM 

8/16/2016 OmjL

1. Custody seals intact on sample bottles? Yes LJ No □ Not Present 0
2. Is Chain of Custody complete? Yes 0 No □ Not Present O

3 How was the sample delivered? Courier

Lop In

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 LJ NA □

6. Sample(s) In proper container(s)? Yes 0 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 □

Yes LI

No n

No 0

No VOA Vials 0

11. Were any sample containers received broken?
# of preserved 
bottles checked

12.Does paperwork match bottle labels? Yes 0 No n for pH
(Note discrepancies on chain of custody) (<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 □

15. Were all holding times able to be met? Yes 0 No □ Checked by:
(If no, notify customer for authorization.)

Special Handlina (if applicable)

16. Was client notified of all discrepancies with this order? Yes [j No □ NA 0

Person Notified:

By Whom: 

Regarding:

Client Instructions:

17. Additional remarks:

Date |

Via: | J eMail Qj Phone □ Fax Q In Person

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

1 1.6 Good jYes

Page 1 of 1



Chain-of-Custody Record
Client:SoudgrWillo*' 4 Assoc

Mailing Address: Hoi

»\c|4i3»v, rv\ 87-^01

Phone #: <5~gy~ 3

email or Fa pSeacUrtmU+s- Co*

QA/OC Package:

^Standard □ Level 4 (Full Validation)

Accreditation 
□ NELAP □ Other

□ EDD (Type)

Date Time Matrix

Sample Temperature

Sample Request ID

Turn-Around Time:

^ Standard □ Rush_

Project Name:
“BP motive kS

Project #:5 6.0. t=e,loui

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:
A He*

Sampler:

On Ice:
nfrera

Yes O No

Container 
Type and #

Preservative
Type

TOL
4?'

%

m

to

>

&
Vm|

\n

?
vS

If!

1
tM

If
V
5

3-cS'it. \4o2- Sail Cool * -eZ)l

S-tg-it. iqoc So; | S'6M-1>- 0-5-ifan8*5 CL'S
ODO/ -ZJ6 >1

&-08-/L f OOO Soil SB5-S-k<$- KrfSbfi Coo| i/ooo S*>;( cool jSLtY2_

^OT"IE ,s
A/5

avl
6 TPH^roa ■ 6»\5 : CS-C^o, < 14,-03. CVH-C10,
£©<S OIO-Ct2,Ca-L|(., CUo-dLH, cz i —<130,,

C3Q-C35

Relinquished (Date:
tff) K

Date:

gA/n

Time:

li
Rec©iv©d by; * yenc nine
□yi^/iixC ^ ;?io

Date Time

Time: Relinquished by.'

<B" r V>3c-JLkX<-^
U Received by?^ Time

i32D

Remarks: ^-p jt/uVoicET'•

vip; vokimic wjfl i.
U/35: LI - ooifcc -£mvp4 L.£IS&

If necessary, saqiplps submitted to Hal! Environmental may be subcontracted to ottietfeccredted laboratories. This Serves as notice of this possibility. Any sub-contracted data will be dearly notated on the analytical report.



PRlMA
NVlHONUtN 1 A 1

October 14, 2016

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

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

Dear Mr. Freeman:

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

Sample Receipt and Preparation

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

Procedures

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

Results

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

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

www.priniaenvironmental.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.

6

Cindy G. Sctyreier, Ph.D. 
President



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

1. GENERAL / WELL OWNERSHIP:
State Engineer Well Number- Well n0* Perrr|Wed, Located on the Mudge LS 6 wellsite; Unit M, Sec.11, T 31N, R 11W 

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

Mailing address: 200 Energy Court __________ __________________________________________________

City: Parm^gton StatC; ^ Zip code: 87401

11. WELL PLUGGING INFORMATION:
1) Name of well drilling company that plugged well: 1|,e**ow ^ac^et Pnllin9 Services, LLC

2) New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016

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

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

5) GPS Well Location: Latitude:_____ N 36 deg. 54 min, 31 92250 sec
Longitude: W107 deg. 57 min, 56.41115 sec, WGS 84

6) Depth of well confirmed at initiation of plugging as: 29.5' 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: ^/A

9) Were all plugging activities consistent with an approved plugging plan? _____ WA_____ 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, T 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:

Depth
(ftbgi)

Plugging 
Material Used

(include any additives used)

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.)

O'

6'

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

12'

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

20' BGS 

18'

Type I/ll cement + 3% 
bentonite

24'

29 5' BGS

5 gallons 1 56 Inside 2",

But was pumped 
inside slotted screen

Tremie Pipe 29.5' to 20' plugged inside of 
2" screen and sand pack 
with 5 gallons cement grout

MULTIPLY BY AND OBTAIN

cubic feet x 7 4005 = nations

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.

9/7/16

Signature of Well Driller Date

Version: September 8, 2009
Page 2 of 2



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

1. GENERAL/WELL OWNERSHIP:

State Engineer Well Number: SJ-4205 POD 6

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

Mailing address: 2(X) Energy Court

City: Farmington State: ^ Zip code: 87401

11. WELL PLUGGING INFORMATION:

1) Name of well drilling company that plugged well: Yellow Jacket Drilling Services, LLC

2) New Mexico Well Driller License No.: WP-1458 Expiration Date: 10-81 -2016

3)

4)

5)

6)

Well plugging activities were supervised by the following well dri!ler(s)/rig supervisors): 
Richard LeBlanc__________________________________________________________

Date well plugging began: 8*2-2016____________  Date well plugging concluded: 8-2-2016

GPS Well Location: Latitude:36deg, 54 min, 33.06039 sec
Longitude: 107 deg. 57 min, 55 99499 sec, WGS 84

Depth of well confirmed at initiation of plugging as: 30.0' ft below ground level (bgi),
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: Verbal 8-2-16

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 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:

Depth
(ft bgi)

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'

18'

24'

30'

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

MULTIPLY BY AND OBTAIN

cubic feet x 74805 = gallons

cubic yards x 20197 = cations

HI. 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 of 2



STATE OF NEW MEXICO
OFFICE OF THE STATE ENGINEER

AZTEC

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

\ . rby
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

334-4751.

Sincerely,



File No. SJ-4205 POD1-POD9

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPLICATION FOR PERMIT TO DRILL A WELL 

WITH NO CONSUMPTIVE USE OF WATER

(check applicable box)

For fees, see State Engineer website htlp /twww ost state nm us/

Purpose 

□ Exploratory 

D Monitoring

□ Pollution Control And / Or Recovery □ Geo-Thermal
N3

GO
□ Construction Site De-Watering □ Other (Describe) ey»

C_
cr

□ Mineral De-Watering r~

vo

ocr?
Vct>
CD=-

r i
required to apply water to beneficial use ~v si
Requested Start Date July 25, 2016 Requested End Date Unknown Ol

D. . o, r-i v m OSE Notation: A standardized plugging WtTiodha
Plugging Ran of Operations Submitted? □ Yes H No , , . ■ . f50 ,, ,been included in the Conditions df

Approval for abandonment of the
upIIc rmioniH by fhte ponntr____

1. APPLICANTS)

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

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

Contact or Agent check here if Agent H

Stephanie Hinds
Contact or Agent check here if Agent B

Reid Allan
Mailing Address 4Q1 W BrOadWay Mailing Address 401 W Broadway
Ci,y Farmington Ci,y Farmington
state nm z,pCode 87401 state nm Zip0x16 87401

Phone 505-793-7079 □ Home H Cell
Phone (Work) 505-325-7535

Phone □ Home (Ml Cell
Phone (Work) 505-325-7535

E-mail (optional) , . . . . _stephanie.hmds@soudermiller.com E-man (optional) rejd.a||an@soudermiller.COm

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

File No 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 P!T(NAD83) (Fee,) 1=1 <N™3) <Me,er8) B Lat/Long (WGS84) (to the nearest
R EU ^7Zone RZone «N 1/10* of second)
Q NM East Zone [JZone 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 Hahns, Section, Township, Range) OR 

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

(SJ-4205 POD1)

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

MW-3S -107.96564 36.90883 SW 1/4 of SW 1/4; Sec. 11.T31N, R11W
(SJ-4205 POD3)

MW-4 -107.96551 36.90850 SW 1/4 of SW 1/4; Sec. 11, T31N, R11W
(SJ-4205 POD4)

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

MW-5S -107.96569 36.90866 SW 1/4 of SW 1/4; Sec. 11, T31N, R11W
NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 - POD Descriptions)
Additional well descriptions are attached: ■ Yes □ No If yes, how many 4 wells

Other description relating well to common landmarks streets or other

See attached maps.

Weil is on land owned by BLM

Well Information: NOTE: If more than one (1) well needs to be described, provide attachment Attached? S Yes □ No
If yes, how many 2

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

Driller Name Yellow Jacket Drilling Services Driller License Number 1458

3. ADDITIONAL STATEMENTS OR EXPLANATIONS

A total of nine monitoring wells are to be installed at the Mudge LS6 well site for purposes of continued 
site investigation as a result of a spill that occurred in August 2014. The shallow ground water 
monitoring wells (MW-3S, MW-5S, MW-6S, MW-7, and MW-8) will be installed at 17-20 feet below 
ground surface (bgs) and will target saturated soils in the brown sand layer. The deep groundwater 
monitoring wells (MW-3D, MW-4, MW-5D, and MW-6D) will be installed at 30 feet bgs and will target 
the sand lens in the blue sandstone layer.
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File No SJ-4205 P0D1-P0D9 Tm No
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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: 
H Indude the 
reason for the 
monitoring 
well, and,
H The 
duration 
of the planned 
monitoring.

Pollution Control and/or Recovery:
□ Include a plan for pollution 
control/recovery, that includes 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 injected for the duration of 
Ihe operation.
□ The method and place of discharge.
□ The method of measurement of 
water produced and discharged.
□ The source of water to be injected.
O The method of measurement of 
water injected.
□ The characteristics 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 
H 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:
□ Include 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:
□ Include a description of the 
geothermal heat exchange 
project,
□ The amount of water to be 
diverted and re-injected for the 
project,
□ 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 included to 
provide all essential facts 
relating to the request._______

Mine De-Watering:
□ Include a plan for pollution 
control/recovery, that includes the following
□ A description of the need for mine 
dewatering.
□ The estimated maximum period of time 
for completion of the operation.
O The source(s) of the water to be diverted 
□The geohydrologic characteristics of the 
aquiferjs).
□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 lo the aquifer 
□Description of the estimated area of 
hydrologic effect of the project 
□The method and place of discharge 
□An estimation of the effects on surface 
water rights and underground water rights 
from the mine dewatering project.
□A description of the methods employed to 
estimate effects on surface water rights and 
underground water rights.
□information on existing wells, rivers, 
springs, and wetlands within the area of 
hydrologic effect.

ACKNOWLEDGEMENT

i,we(nameofapPiicani(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 Applicant Signature

ACTION OF THE STATE ENGINEER

This application is:
[3 approved □ partially approved □ denied

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 and further subject to the attached conditions of approval.

Witness my hand and seal this ?nt-h day of .Inly 20 1 fi . for the State Engineer,

Tom Blaine, PE

Signature

Title: Water Resource Specialist,
Print
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_______________ , State Engineer

______________ Kimberly Kirby
Print

Water Rights Division District V

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

File No.: SJ_4205 P0D1-P0D9 Tm No

Page 3 of 3



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 Doints of divetsion involved in the aoolication 8 9
Total number of pages attached to the application J____

□ Surface Point of Diversion OR H Well

Name of ditch, acequia or spnng

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 (NA083)
(feet)
NM West Zone □
NM Central Zone □
NM East Zone □

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

0 Lat/Long- 
(WGS84)
1/10*1 of second

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

POD Number (SJ-4205

MW-6D P0D6>

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 7)

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
. .... o (SJ-4205MW-8 P0D9)

X or Longitude Y or Latitude

-107.96535 36.90875
Other Location Description

SW 1/4 of SW 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 -C Wd 61 W9I0Z
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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):

Permit Number:

BP America Production Co.
via Souder, Miller & Associates, as Agent
401 W. Broadway
Farmington, NM 87401

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 SW14 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 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: 

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.



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

SJ-4205 POD1-POD9
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 2% inches or 
less and that does not require the use of a drill rig (e.g., auger) for installation. This exemption is 
not applicable to well plugging.

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

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



NMOSE Permit to Drill a Non-Consumptive Well(s)
Conditions of Approval
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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 sluny 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
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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/borcholc 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 20^ day of July. A.D. 2016.
Tom Blaine, P.E., State Engineer

By:

Water Rights Division District V
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MW ?<SJ-4205 PODS) 
-10796591,3690924

MW-6D (SJ-4205 POD6) and 
MW 6S (SJ-4205 POD?) 
-107.96559 36.90926

MW JO (SJ-4205 PODD.ru) 
MW JS (SJ 4205 POD2I 
-50796564 36.90053

MW-5D (SJ-4205 POD4) ud ! 
MW-5S (SJ-4205 POD5I 
-10796569 36 90566

MW-5 (SJ-4205 P0D9)
-107,96535.'36 90575

jf31JNj
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MW-4 (SJ-4205 P0O3) 
-1079655), 36 90*50

Legend
|___| I*arccl Bnumiar)
□ 1/4 1/4 Section 

II Section

Township/ltangi

Coordinate System: Long/Lat (decimal degrees) WGS84

Map Description: BP Amcnca Production Co.
Groundwarcr Invesngaoon, BP Mudge LS6 

Data sources'. Application 
File number: SJ-4205 
Acnal Photograph}*: 2015

STATE OF NEW MEXICO 
Office of che Scale Engineer 

Tom Blaine, P.E 
Suie Engineer

District V Office, Aztec 
Well Location Map



03
m

•f"

-

« 10 >»
SITE LOCATION

Deer Canyon

Flume
Canyon

15 14

lion R
A... f

o*°
2>)00

01

m
cn

CO ITT

r~ o'' ‘
— *2jc7'.r

«> i:

* '"So

S> — TTT

13

Deer
Canyon

Kitte

Flume Canyon

V0'
*0 ,

tH
£ I

.O' f
22 23

SCALE
O' WOO' 2000' 4000'

_hSMA SOUDRR MILLERi ASSOCIATES
OP FARMINGTON NEW MEXICO On***' lf^*xc

Fanmnjton. SM 17401 $W?
VICINITY MAP 0«m JULY 2016

- ; Til-??»? «U- t\ - V MUDGE LS6 Srt*s* Horn ! ■ • »M
Van. NA

•r-r. lh« S<nij!r*c«j A Mnev ■. ‘vLunmn* SECTION 11 T31N R11W *»!«>*’ 5124371

3AN Aj+M COUNTY ’VEvt MEXICO
5^«ft ^

?■**!*ST* 35** l AJ !>.*****) 0 i-#AUu** IJMI »Vk~«h9»wr, A 743fV<>aCMl9in#1T9PMuB»»5je<IW». 0)8. TYUTTOlM ^ 4M





2£2_l

UONITOf&NG mi -

2' RISER

ISJ

LO

“Ore

co

P5
J

CP 2: 
i^rn 
-*-r i j

- as^ 8s

V£>

PRUIARY m TER PACK 
(20-40 SILICA SAND)

NOTE:
THE TOTAL DEPTH OF EACH MONITORING 
WELL MAY BE ADJUSTED DEPENDING ON 
THE LOCATION OF SATURATED SOILS AND 
FIELD CONDITIONS.

A or. f a SOUDER MILLER & ASSOCIAI ES
N j \ I /\ wi WcM Biud»n A ante

____ ff V—i _- F imMApon. NM H7JOIVNI7

BP FARMINGTON, NEW MEXICO D—lyMill D*™#* IChBduKi

PROPOSED SHALLOW MONITORING WELL LOG
MUDGE LS6

SECTION 11.T31N, R11W

1»A AlAN COUNTY NEW MEXICO

Dm* JULY 2016
T* >V*w WMJI 'IM A m Mb ImWi

»»• ■ ■■ifiltU* M
Scrunp itw v»juh-v<n A Mutki Maunuita

f-*l CUTCZmm \Wr— US-* W \L-fc t T

*<*« Horn r«200ffVort NA
Propel No 5124371
STM 3

P MMUDJ4 9M* n Jl JO?' CAOO*fltZ»1 J WP M





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 Moskal, BP America Production Co., via email: Steven.Moskakq bp.com 
Reid Allan, Souder, Miller & Assoc., via email: reid.allan@soudermiller.com

4751.

f!----- ' ■



File No. SJ-4205 POD12

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPLICATION FOR PERMIT TO DRILL A WELL 

WITH NO CONSUMPTIVE USE OF WATER

(check applicable box):

For fees, see State Engineer website htta.//www ose stale nm us/

Purpose:

□ Exploratory 

■ Monitoring

□ Pollution Control And / Or Recovery □ Geo-Thermal
OP»
CO
rn Fflrn

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

XT

0^2

-_m□ Mineral De-Watering -u

required to apply water to beneficial use.

CO

cnto

So
8S

m

| 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. APPUCANT(S)

Name, gp Arnerjca production Co.; Represented by Souder MiDer & Assoc. Name*
BP America Production Co.; Represented by Souder Miller & Assoc.

Contact or Agent: check here if Agent B
Loren Diede

Contact or Agent check here if Agent B

Reid Allan

Mailing Address: 4Q1 W Broadway Mailing Address: 4Q1 W Broadway

^ Farmington ^'Farmington

SB“ NM 2,pcod. 8741g State NM ZiPCode:g74ig

Phone: 505-334-8867 □ Home H Cell

Phone (Work): 505-325-7535

Phone: 505-670-6812 □ Home H Cell

Phone (Work): 505-325-7535

E-mail (optional). |oren-(jjede@souc|ermiller.COm E-mail (optional) ^ a||an@souc|ermj||er com

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

File No.: SJ-4205 POD 12 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 S 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 attachmenL 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: 
B Include the 
reason for the 
monitoring 
well, and,
H The 
duration 
of the planned 
monitoring.

Pollution Control and/or Recovery:
G Include a plan for pollution 
control/recovery, that includes 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.
D The annual consumptive use 
amount.
□ The maximum amount of water to be 
diverted and injected for the duration of 
the operation.
□ The method and place of discharge.
□ The method of measurement of 
water produced and discharged.
□ The source of water to be injected.
□ The method of measurement of 
water injected.
□ The characteristics 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. 
B 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:
□ Include 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:
□ Include a description of the 
geothermal heat exchange 
project,
□ The amount of water to be 
diverted and re-injected for the 
project,
□ The time frame for 
constructing the geothermal 
heat exchange project, and,
□ The duration of the project.
D Preliminary surveys, design 
data, and additional 
information shall be included to 
provide all essential facts 
relating to the request._______

Mine De-Watering:
□ Include a plan for pollution 
control/recovery, that includes 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 characteristics 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.
QThe method of measurement of water 
diverted.
□The recharge of water to the aquifer. 
□Description of the estimated area of 
hydrologic effect of the project.
□The method and place of discharge.
□An estimation of the effects on surface 
water rights and underground water rights 
from the mine dewatering project.
□A description of the methods employed to 
estimate effects on surface water rights and 
underground water rights.
□information on existing wells, rivers, 
springs, and wetlands within the area of 
hydrologic effect.

ACKNOWLEDGEMENT

i.we(nameofapPiicant(s)),Souder Miller and Associates, Loren Diede and Reid Allan
Pnnt Name(s)

the best of (my, our) knowledge and belief.

:____________ ________
Applicant Signature

ACTION OF THE STATE ENGINEER 3

CO
This application is: cn

(3 approved □ partially approved □ denied 03

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 and further subject to the attached conditions of approval.

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

affirm that the foregoing statements are true ti

ApplicantSig

Tom Blaine, PE State Engineer

Kimberly Kirby
Print

Title: Water Resource ~5pecialist, Water Rights Division District V 
Print

FOR OSE INTERNAL USE Application for Permit Form wr-07

Fite No.: SJ-4205 POD 12 TmNo

Page 3 of 3
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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 POD12 is a new existing groundwater monitoring well
recently installed for the site investigation at the BP Mudge LS6 
release site, located on federal land managed by the Bureau of 
Land Management in San Juan County, New Mexico. The well 
(aka, point of diversion; POD) is located within the SW'4 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: 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.

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

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



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

Conditions of Approval

SJ-4205 POD 12
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 23/« 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 verify the actual 
volume of sealant is equal to or exceeds the theoretical volume.



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

SJ-4205 POD 12
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 slurry 
column (i.e., immersed in the slurry) as the well/borehole is plugged from bottom 
upwards in a manner that displaces the standing water column.

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

f. Within 20 days after completion of weli/boreholc 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/WeIlDrillers/WD-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 material 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 POD12. submitted on September 14, 2016, 
is hereby approved with the aforesaid conditions applied, when signed by an authorized designee of the 
State Engineer:

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

By:



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

SJ-4205 POD12
Page 5 of 5

September 19,2016

N5VSW.

MW-7 (SJ-4205 POD!) 
-107 96591,36 90924

MW-6D (SJ-4205 PODS) ud 
MW4S (SJ-4205 1*007) 
-107.90550,5690926

MW 3D (SJ-4205 PODI) and 
MW3S (SJ-4205 POD2)

-10796564, 36 90883 MW-1 (SJ-4205 PQDtO)
107 5756 2-W, 36 54 31 6"N

MW-50 (SJ-4205 TOD4) and 
MW-5S (SJ-4205 PGD5I 
-107 96569,3690866

MW-8 (SJ-4205 P0D91 
-107 96535,36 90873

MW-J (SJ-4205 P00111 
I07*5736rw.36 54*31 rKSWSW. R : A

MW-4D(SJ-4205 PODI2) 
107 965590,36.908622

MW-4 (SJ-4205 POD3) 
407 96551.36 90830

Legend

(__ _ Parcel Boundary
□ 1/4 1/4 Section 

LJ Section

^3| "township Range

Coordinate System: Long/Lat; WGS84

Map Descnpuon. BP America Production Co.
Gcoundwaler Investigation, BP Mudge IAS6 

Data sources' Application 
File number. SJ 4205 
Aerial Photography 2015

STATE OF NEW MEXICO 
Office of the State Engineer 

Tam Blaine, P.E.
State Engineer

District V Office, Aztec 
Well Location Map
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Project: ^ US $<#62 Borehole# ^3 ~ 3 S Start Date/Time: <DT!t>

Project #___________________ Riq/SamplerType: Stop Date/Time:
SMA Field Tech: cJ S?^-< ______________ Driller: yejlouj J oueXiA- Borehole Diameter:
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Primary Soil 
Type

So
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ed Grain Size 
(Sands Only) Consolidation

M
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e OVA
results
(ppm)

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

5.£> o'

Light tan
0375? (grSwT) 
gray yellow
olive red

Gravelly
£295

Silty
Clayey

Boulder §an$J 
Cobble Silt 
Pebble Clay 
Gravel

(Poorly)

(

Well

Very Coarse 
, Coarse 

Mediurrp 
(fin§

Very Fine

Rock
Semi-consolidated

Dense
Plastic

Qjnconsolidatecb

Dry

^Moist)

Wet

pA

f ;<ve-4o poorly

5K-5K-V*/ c^lcfluv^^ws.

'S'ocoa * \7 for-

\D-° 6V

Light tan
SgrTt (Crov^n
gray yellow
olive red

Gravelly
^angy
Silty

Clayey

Boulder (Sand
Cobble Silt 
Pebble Clay 
Gravel

Poorly

rAO^

Well

Very Coarse 
Coarse

CMgdiutD
&
Very Fine

Rock
Semi-consolidated

Dense
Plastic

ftTnconsolidatfJtjl

Dry

/itfoist)

Wet

•ptvv^4u *>va<l Poo-r^y
<3&v-4■*&. SowdC. S'ovw*. ^ SIi'SAjHjt

c,»dOLvxKJi,. 8»-'‘v6‘/
IMauo*- Uf t(*r Gf&r/s

f6'°

Light tan
Parte) 6row»
gray yellow
olive red

Gravelly
cS5nc&

Silty
Clayey

Boulder <^an?) 
Cobble Silt 
Pebble Clay 
Gravel

Rgo^jy)

Well

Very Coarse 
Coarse Semi-consolidated

Dense
Plastic

Dry

^T/Tois?

Wet

0.?

WA-uj ec-tv V>v-tDcO^ "So^O. cf

^je^um} 

Very Fine

Civue.4a v*Jdt. «yt a ;•«<* • fAPrSLsuAX^. Sov-K WQ ,+ofb 

c.W-e-jt, » I.‘SVVVV SVfc. . -S'
mows. K;;.?.'. L).,o. ^<4/<~Uncon^olidaterh

1 r7pfir> tan Gravelly Boulder (Jjattt} Poorly Very Coarse Rock Dry
Dark brown Cobble Silt Coarse ^Semi-consolidated, TVyedUuvW <ys<ciVSScL , UoAli , ivevy-

.A.O grafo yellow Silty Pebble Clay tfylediunTy Dense CMoisC Q.aAco.^«a5 cOvw*«s,-U<< . ^oV„-| AuavV^. rv\;vu»v'
olive red Clayey Gravel Fine Plastic TAtCa. ^ lp;» Vc-Vt. C AS C-OvJr*..' AS 3 cryv^t_

tsfip Very Fine Unconsolidated Wet YV\.'Aov rove o-jtuJrl IjtrftiiA

Light tan Gravelly Boulder Sand Poorly Very Coarse Rock Dry Ifi/UrCf/
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: <3>P ^rvinhye. kS 

Project #
SMA Field Tech: ~~D> $P-r«.c^>-<—

3 4^

if
I «
,2 Qu>

1.4

\l-<*

!*P

lfc°

,0

A-0

10'<P

l*>‘

\D^

[0

\0
(ll

Color

Light tan
Dark brown
gra'yy yellow
olive red

Dark
COp}
olive

tan
^Sliow

red

l£aht> tan
Dark <S[Owq) 
Cray) yellow
olive red

Light tan
Dark brown
tjraj) yellow
olive red

Light tan
Dark brown
§cay> yellow
olive red

Light tan
Dark brown
gfavi yellow
olive red

Light tan
Dark brown
gray yellow
olive red

Light tan
Dark brown
gray yellow
olive red

S'8.
1 K 
o —
3 &
to w

Gravelly
<$and^

Silty
Clayey

Gravelly
Sand^1
Silty

Clayey

Gravelly
Sandy)

Silty
Clayey

Gravelly
6an3\Z>

Silty
Clayey

Gravelly
Sanaa

Silty
Clayey

Gravelly
gSndy)

Silty
Clayey

Gravelly
Sandy
Silty

Clayey

Gravelly
Sandy
Silty

Clayey

Primary Soil 
Type

Boulder
Cobble
Pebble
Gravel

gancf;
Silt

Clay

Boulder
Cobble
Pebble
Gravel

SSntf
Silt

Clay

Boulder
Cobble
Pebble
Gravel

Santfr

Silt
Clay

Boulder
Cobble
Pebble
Gravel

Silt
Clay

Boulder
Cobble
Pebble
Gravel

jam
Silt

Clay

Boulder
Cobble
Pebble
Gravel

IB!
Silt

Clay

Boulder
Cobble
Pebble
Gravel

Sand
Silt

Clay

Boulder
Cobble
Pebble
Gravel

Sand
Silt

Clay

■o1
oto

Poorly

Poorly

rflcA

Well
Poorly

Well
Poorly

Well
Poorly

Well
Poorly

Well
Poorly

Well
Poorly

Well

Borehole#_________
Rig/SamplerT ype:__
Driller: ycliouJ

Grain Size 
(Sands Only)

Very Coarse 
Coarse 

flffedlunjb 
Fine

Very Fine
Very Coarse 
CCoarseb

Fine
Very Fine

Very Coarse

Fine
Very Fine

Very Coarse

Fine
Very Fine

Very Coarse 
CCoariS)
^^[,-1* 11*^1

Fine
Very Fine

Very Fine
Very Coarse 

Coarse 
Medium 

Fine
Very Fine

Very Coarse 
Coarse 
Medium 

Fine
Very Fine

Consolidation

Rock
3grni-consolidate?j

bense
Plastic

Unconsolidated
Rock

Vgemi-consolidateH)
Dense
Plastic

Unconsolidated
Rock

SSmi-consolidatect'
Dense
Plastic

Unconsolidated
Rock

<gemi-consolidate3>
Dense
Plastic

Unconsolidated
Rock

<§emi-consolidate3)
Dense
Plastic

Unconsolidated
Rock_____

('Semi-consolidatedj
Dense
Plastic

Unconsolidated
Rock

Semi-consolidated
Dense
Plastic

Unconsolidated
Rock

Semi-consolidated
Dense
Plastic

Unconsolidated

\ Q.c,ladr

i
o
s

Dry

Wet
Dry

6ois£

Wet
Dry

Wet
Dry

gist:

Wet
Dry

$5oisf

Wet
Dry

Wet
Dry

Moist

Wet
Dry

Moist

Wet

Start Date/Time: OQUB
Stop Date/Time:________
Borehole Diameter:______

OVA
results
(ppm)

So\> TV\A*L- -Cue
cyo-M S oWL rwod -p-O <-<-* C-) l

xxbjSx, miwev- VW. CA.- Wove.- '

5/

0
A

IvO

2'1

I.*

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

^F>ti , wutcJL bo
Ce>£t-v-VA So-v'aJ .

S +0.i *\« i . kvv.werv- vvvCCrx..
Horn—e*Xx+Mj,v% ccwwwt / O^R. Cf </
<^vv<^-c*JLaa. \o S-u Vo 
£<2cjul.%JL. Cyd.Curvj«L few-puiw- 
rwc*Xca» eovs cunue.^

,“£4k..

Ov'.ejf'-oV \rrJuA. bc>

vvew G_cJt c_oL*j-trcrd
<^L£/Z

SoVx^^joiLec^ rwuceSL-Va C®a>-S-«_ 
UOAw^Jt_ pieCxS ^ 

VotiDW-S . <2>^p5o*V\-
Ql^z. </seLarjeri

-k» sobikN^A.'|K ywzxL-Vto -

djOOv I rs^_ OpsrQ SM . $ err*-^ CrxoA &***&
4 L|VU*UC I«CWS>P^3 . <2 f>5° Wv 3 bv-«*,t4J

Notes:

(\Jo4'€-& $!vO- SrncL *n 5t3~3S et/" '

-r-^p<n bo«reWoUS ^ ^ ^ W*-
4lxrtJrrr<- \x> ? * f tU h^Sovui. <o. W



Project:___________________ Borehole# 5 6 M-S Start Date/Time: / loo~Z~ &~8 * f C

Project#__________________ Rig/SamplerType:_________ Stop Date/Time:
SMA Field Tech:__________ Driller:____________________ Borehole Diameter:

Sa
m

pl
e

D
ep

th

T
im

e

Color

Se
co

nd
ar

y 
So

il 
T
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e

Primary Soil 
Type So

rt
ed Grain Size 

(Sands Only) Consolidation

M
oi

st
ur

e OVA
results
(ppm)

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

Light
Dark

gray
olive

tan
^owU
yellow

red

Gravelly
gangfr

Silty
Clayey

Boulder
Cobble
Pebble
Gravel

ganj)
Silt

Clay

^osr& Very Coarse Rock
Semi-consolidated

Dense
Plastic

Moist

O'V'- f ,* vveAfc
<rO.' /*cJL f>c*r-\y . £> <5r*vjL p^hioUS

IOye.q/2,Well CirvEift^ C Unconsolidated) Wet

0. lUl*

Light
Dark

gray
olive

tan
rhrowft
yellow

red

Gravelly
<S|gjty

Silty"
Clayey

Boulder
Cobble
Pebble
Gravel

Clay

CPoor)y

Well

Very Coarse 
Coarse

ggleciiujh

Rock
Semi-consolidated

Dense
CPIastis?

f"Unconsolidaterb

Dry

(Moi^t

Wet
3. 1

Cy\tvr^L yppo vTy Sev4«-<l fc>v-ouiv\-$ Ovt4 . VI igK

\XbVoudS fW l.SY 5/?

$ ,11/

Light
Dark

orauV
olive

tan
(Pfo^B
yellow

red

Gravelly
cSanfly

Silty
Clayey

Boulder
Cobble
Pebble
Gravel

(Sar)d
Silt

Clay

<^oor)y

Well

Very Coarse 
Coarse 
Kjedjijrfri

'Very Finh

Rock
Semi-consolidated

Dense
Plastic

CUnconsolidatecb

Dry

Cfflofet

Wet

3, o

v'O 0 ''-A.rtxL. (J. ^ CoaytS-e_

10/fZ 4/3
Light tan Gravelly Boulder Sand Poorly Very Coarse Rock Dry
Dark brown Sandy Cobble Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist
olive red Clayey Gravel Fine Plastic

Well Very Fine Unconsolidated Wet
Light tan Gravelly Boulder Sand Poorly Very Coarse Rock Dry
Dark brown Sandy Cobble Silt Coarse Semi-consolidated
gray yellow 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:_
Project #_
SMA Field Tech:

CW (V*- SWMou^-UdW7

Borehole#, S6- Start Date/Time: 35~ 8-3-
Rig/SamplerType:_ 
Driller:

Stop Date/Time:_ 
Borehole Diameter:

Sa
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Color
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Type So

rt
ed Grain Size 

(Sands Only) Consolidation

M
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ur

e OVA
results
(ppm)

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

Light tan
Dark CSrowp) 
gray yellow
olive red

Gravelly
<gan3j)

Silty
Clayey

Boulderr^Sand 
Cobble Silt 
Pebble Clay 
Gravel

Poorly

/ind

well

Very Coarse 
Coarse

_ ^ediuip — 

Very Fine

Rock
Semi-consolidated

Dense
Plastic

CtJn consolidate^

Moist

Wet

V7

VVt^cL- S<iv\£^ 

yyxoA ScrviedU cA<**\ frit-w

ISbloUtS IOV(? 5/3

*•

Light tan
Dark (growj)
gray yellow
olive red

Gravelly
Sgntftr

Silty
Clayey

Boulder (Sarjfl 
Cobble Silt 
Pebble Clay 
Gravel

Pooriy

yu^

Well

Very Coarse 
Coarse 
Mefluift
22

Very Fine

Rock
Semi-consolidated

Dense
Plastic

rOficonsolidatecTy

Dry

Wet

\r

£r\u $6v\«( l

kvu>d. c. C-.‘ l <£ C- V
r ndt

11 blot^S hn^lQ’' (o y tzsY}

id4

m
To

1#

Light tan
Dark /BrSwtj

yellow
olive red

Gravelly
egnaa

Silty
Clayey

Boulder (Sarxl 
Cobble Sin- 
Pebble Clay 
Gravel

Poorly

mtxK

Well

Very Coarse 
Coarse 

(Medluft)

Very Fine

^ --nocr="'
'S^rni-consolidat^d

Dense
Plastic

Unconsolidated

Dry

(Tjoii?)

Wet

Sojj ■C-*‘vu_4t> Sovlc^

mod? bvrouj vv
C-Wiiwv Vnrv'ov' 
tWM^ [Oy(Ls/3

cozei
\\-9
m

Light tan
Dark gfdtwp
gray. yellow
olive red

Gravelly
^§?B)ly

Clayey

Boulder Sam 
Cobble Stir 
Pebble Clay 
Gravel

Poorly Very Coarse 
^Coars^

Very Fine

Rock Dry

(Moist

Wet

\0-3

rVct/4
Qivc^ol A-v. ^u\o<>yvj^.ol<u,T®(t.-+uC.oaA.S^_
FVta<a - V>nOuO V>- Sov-ci.. f~r^O 6r u*J <lLL Sa^vltcSL

Cloa+3 £>C uV\c«wSoUA»W-C'a'Pe_l (t»L£Yi.S’/s&C

^Serrir-consolidatectJ
Dense
Plastic

Unconsolidated
e-m tl-

<#<

Light tan
VarKl brown
Sr^y) yellow
olive red

Gravelly

Silty
Clayey

Boulder (San>) 
Cobble Slit 
Pebble Clay 
Gravel

'Poory

Well

Very Coarse 
(Coarsj 
(Medium

Fine
Very Fine

Rock
Semi-consolidated

Dense
Plastic

Dry

/tfSj

Wet

<£o b owf^vJuH. K> & -kiC&mJLC-
det\\SowdL. prcrri-y Srrv"4«ft_- Sonr-*- 
0. <l»vlC <yv»y slw«,U»,

r(\os\ 3-5’ ctu\i} C,L£V2.jS l£li(Unconsolidated^
Light tan Gravelly Boulder Sand Poorly Very Coarse KBCR----- ' Dry 7 r

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

}lS

Notes:



Project: ^PrrVvj t—S Borehole# SIS S> ^_______ Start Date/Time: O ^t/J~ 8 'S' ^ ^

Project#__________________ Rig/SamplerType:_________ Stop Date/Time:
SMA Field Tech:__________ Driller:____________________ Borehole Diameter:____________

Sa
m
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e
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th

T
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e

Color
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y 
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il 
T
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e

Primary Soil 
Type So
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(Sands Only) Consolidation

| M
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st
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e OVA
results
(ppm)

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

/
Light
Dark

gray
olive

tan
(jrowl)
yellow

red

Gravelly
fiarSy.
Silty

Clayey

Boulder
Cobble
Pebble
Gravel

g§n9
Silt

Clay

Koonv

Well

Very Coarse

Very Fine

Rock
Semi-consolidated

Dense
Plastic

Cunconsolidat63

CD&

Moist

Wet

tcA

ob-fOU rvieA, -C-; rua_ > poov ( y
<ii>\rV«dLVvouJA AvtcsCC / i

£rlw\s. Aort c«tlc Av-eovs c«r«.<3w(ztK#*

2©i.lcyo->5 fcZv- 18" 1 oYfZ 5/*^
Light tan Gravelly Boulder CSSnJH Poorly Very Coarse "Took.. S' s lo v-0 . (- r *vt-4e V. £-< «-e CjfiCc. AJ2.CU

sev-V*il S , (J ~r-o uj Cy-a-iy
WD r>-C-<V-lCzu<j,o-u5 CAvw-»^-V-*-W ik*\.

/\00 bVoujS Qrrr- 1 Mr” SL.Sy

/f Dark (Crovffj. fSaTSD Cobble Silt
y<\lA

Well

Coarse < "SBTTiFconsolidated!J )

/ qfa
olive

yellow
red

Silty
Clayey

Pebble
Gravel

Clay Medium

^Vgrv-Eing>

Dense
Plastic

Unconsolidated

Moist

Wet

/

7

JO Light tan Gravelly Boulder garret Poorly Very Coarse Rock

Moist

Wet

Ce>»\4o>.c4 (o ■ 8
Dark

olive

CTOWry 
yellow 

red

$ancfa
Silty

Clayey

Cobble
Pebble
Gravel

SilT
Clay

CwSh

Coarse

Very Fine

(Semi-consolidatedP
Dense
Plastic

Unconsolidated

)( Sut»>rOJvyi.cc^.Sub . £-; vu Vovvv*‘®v
ov-><x»yvoJL Sovvc^ .
vvew c-al cx+-e-ort ce*»u>w

Light
Dark

tan
brown

Gravelly
Sandy

Boulder
Cobble

Sand
Silt

Poorly Very Coarse 
Coarse

Rock
Semi-consolidated

Dry s. f
TopG" £>Uooj3

gray
olive

yellow
red

Silty
Clayey

Pebble
Gravel

Clay Medium
Fine

Dense
Plastic

Moist ^go4+ (=>" Qo Uous*

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: SF yvt 
Project #__

L SWC.

SMA Field Tech/ ’ftvgctg-/

C $Q

6.0

<r*

carol

t-*

©1? Light
Dark

^21-
olive

Color

Light tan
Dark (TjrowT) 
gray yellow
olive red

Li'gW tan
Dark Cbiowts

flf3v yellow
olive red

tan
tjrawtj
yellow

red

Borehole# 
Rig/SamplerType:. 

Driller:

^<rvv^ SWoJt5-0<-Aj |o cUtGU^?
s~s-^XD (D Start Date/Time: OfjtS 6'

fO Q.
c His

Gravelly 
aril 
ly 

Clayey

Gravelly

Silty
Clayey

Gravelly 
rf 

Siity 
Clayey

Primary Soil 
Type

Boulder 
Cobble Sil 
Pebble Clay 
Gravel

Boulder 
Cobble Silt 
Pebble Clay 
Gravel

Boulder 
Cobble Silt 
Pebble Clay 
Gravel

t
oin

poorly)

Well
Poorly

fWell
Poorly

JS&.

Grain Size 
(Sands Only)

CFine) 
Very Fine

Very Coarse 
Coarse 
Medium

yery_Fin{ 
Very Coarse 

Coarse 
Medium 

<5jn§> 
Very Figb

yrllou X&tA#t-

Consolidation

Rock
Semi-consolidated

Dense
Plastic

C~Qnconsolidate<j> 
' Rock

Dry

rgojj)

Wet

(Semi-consolidated)
Dense
Plastic

Unconsolidated
Rock

^Sembcons'olidatay
Dense 
Plastic

Unconsolidated

o2

Dry 

jgl 

Wet

fiaisD

Wet

CMoisi)

Wet

Stop Date/Time: 
Borehole Diameter:

OVA
results
(ppm)

Z.2-

2-5

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

SiA>q,a. v £iw«-'e \J. CoavrS-*- Vm-C.v£exl_ V)»v\ct~
^M-OOOv^ U>F+k ^ \o\tkej . rv\ ; vsosr'

G-Cow*^ rv\el^%>'ow$

tltfCOS < 3 * fy g. yy
A u Vcc\ £ r <yv*. cvucg.
V/, . VMflLtl

ccaAcoaxovs Oyy^wV*-^’ .

AVv<^U-(rU. •£t'wc
v . f ,'«s V*-y fcw-ouJvv - w-e W
SevVffdk. -S»»dL , W\>'w»v V%—Os, . yverwCaAC-Ov-CO^jS

S/r

\at £ u b <v. ov-'V. £ >' w*. <y\.c\.,-vsjtx \o 
V. prw-» cysi^j (ov^uow.. ^ ajUL

S»v\pt, wviWiv wsjtc*k_ . wow
£

Light
Dark
5pJ)
olive

tan

yellow
red

Gravelly
Canttv

Silty
Clayey

Boulder (31hyl 
Cobble Silt 
Pebble Clay 
Gravel

ID ,0
Light
Dark

'tgafo
olive

tan
tjrowrj)
yellow

red

Gravelly
t^snciy

Silty
Clayey

&
sm

Boulder 
Cobble 
Pebble Clay 
Gravel

Poorly Very Coarse 
Coarse 
Medium 

Firil

Rock

Light
Dark

ll .0 gray!)
olive

tan
brown
yellow

red

Gravelly
Sancfo

Silty
Clayey

Boulder ^an<^ 
Cobble Silt 
Pebble Clay 
Gravel

Poorly

<SS52>

ftary Fine 
Very Coarse

pi-consolida 
Dense 
Plastic

Unconsolidated

|28-
----- »^ i «C^*wv- ^w.V-*~V< ow

Coarse
Medium
355

Poorly

tnO^

Well

Rock
Semi-consolidateg

Dense
Plastic

Unconsolidated

Dry

<Ejtois£>

Wet

2.sy W3>

1)3

cote 2.

1*°
o0>

Light tan
Dark <t5row7t
gray yellow
olive red

Gravelly
Ini
fy

Clayey

Boulder (SanJI 
Cobble silt 
Pebble Clay 
Gravel

(Poorly

Very Coarse 
Coarse

Very Fine

Rock
ijSemi-consolidate^

Dense
Plastic

Unconsolidated

Dry 

■J/lbtSty

(Ay\^\
bvouv\ Svd «jU. -yy^ 

‘k.lr^D t w\.N\<»v^<rv\i C«- . non. c»,lc»v«jvi 
tewJrv V-«.Vt 6A.

myR- &/a

1^'

A^ysCjola^ so\,Ovv-Ctv'-e-Vt> w^»dL. °>pa-:>0<K.
Sov^. two• A bu'w.Atv.'V

Wet
Very Coarse 

Coarse
Rock

Well

6emi-consoliciata9
Dense
Plastic

Unconsolidated

Dry

rv\.f Co.. WOW t-O-V t-a.se ■“ c « iw«« \

GLiFy 1 %5/wB

U'C

.V, ;o^

S>-o\a pw 
y»>-dA_ us ,'-Ma s;\V- pi-o/^y 
W\% .

rr.4. Vt- rwitk. S-U'.rv. 
VVv iV-civ-

Wet 2.& y s/i

&
.i

Light tan
Dark HJoWrj
gray, yellow
olive red

Gravelly
Sjjrtdy
Silty

Clayey

Boulder gSTtj 
Cobble Silt 
Pebble Clay 
Gravel

Poorly

•C2S

Well

Very Coarse 
Coarse

^129
Very Fine

Rock
^emi-consolidatech

Dry

Dense
Plastic

Unconsolidated

a.;

Wet

Av'^uJ.d-^ Q (se-L H* iren-dL “fnU.,1

____________________________V2.

Notes:



Project:___________________ Borehole# SB 6P C2) Start Date/Time:

Project#__________________ Rig/SamplerType:_________ Stop Date/Time:
SMA Field Tech:__________ Driller:______________________ ____________ Borehole Diameter:
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Remarks (Use trace, occasional, freguent and with to desribe 
Increasing amounts)

,3,0 08^
Light tan
Dark brown
crav-j yellow
olive red

Gravelly
§andj5

Silty
Clayey

Boulder Santt 
Cobble Silt 
Pebble Clay) 
Gravel

Poorly
(0

Well

Very Coarse 
Coarse

Very Fine

Rock
t$emi-consolidated)

Dense
Plastic

Unconsolidated

Dry

6oisD

Wet

ywctX - ‘YdklVvjcIi,
S • W CCLvJeUj <L»rrv>vvV*-& .

G/J'iSfe,
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 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

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

Z.rg/rt /tan 
Dark (brcjwrT
gray yellow
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Clayey

Boulder /San^ 
Cobble Silt 
Pebble Clay 
Gravel

Poorly

0
Well

Very Coarse 
/■Coarse'S 
C^Medjypy' 

Fine
Very Fine

Rock
Semi-consolidated

Dense
Plastic

^Unconsolidated /

Moist

Wet

4/

/spcu~s.«- cUM^-jfl/^5 [o/fLL

c^<4a lU

“bot**. r<A R/m. frluuM
Light tari
Dark (browrj) 
gray yellow
olive red

Gravelly Boulder (SaniJ) Poorly Very Coarse Rock (£z> u 0

0- fou-> "iur'c

**>(*'<- +'~- -JUl** /<« filoLUfi/ifi'
\» /

Sandy

Clayey

Cobble Silt 
Pebble Clay( 
Gravel 3>

Well

Coarse 
MSdiufYK 
^Finey 

Very Fine /

Semi-consolidated
Dense
Plastic

•^"unconsolidated/

Moist

Wet

H :

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: 'RPKKoAc^e. gfgfC. 

Project #
Borehole# S <o 
Rig/Sam plerT y pe:____

Start Date/Time:
Stop Date/Time:_______
Borehole Diameter:
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Remarks (Use trace, occasional, freguent and with to desribe 
increasing amounts)
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Dense
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Unconsolidated
Light tan

brown 
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Gravelly
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(^ayey)

Boulder Sand 
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(Very Fine)

f------- - 'V-
VSeml-consolidatedj

Dry

Moist
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DeMSB
Plastic

Unconsolidated
Light tan Gravelly Boulder Sand Poorly Very Coarse Rock Dry (9v-\€-srov\ v o vaj <2. iS’.oo
Dark brown Sandy Cobble Silt Coarse Semi-consolidated
gray yellow Silty Pebble Clay Medium Dense Moist -£<5 urv-PvSWU _2°lf'D 4-0 300,

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:
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Light tan
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Wet
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Light tan
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Gravelly
(§an3V
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Cobble Silt 
Pebble Clay 
Gravel

Poorly

Well
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Coarse 

^^WfeBTUm
V Fine/

Very Fine

Rock
Semi-consolidated

Dense
Plastic
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Dry
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\olv> t- - cVvtY WvpdaoO-A* ‘kew-'WC .

GLtryz 5 Pa 
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Light tan Gravelly Boulder Sand Pooriy 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:
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Project #___

Borehole# 4 &

SMA Field Tech:
Rig/SamplerType: ______

Driller: Vcllouj

Start Date/Time:__
Stop Date/Time:__

Borehole Diameter:
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increasing amounts)
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Dry
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Dark brown
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Notes:


