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Executive Summary

This report is a summary of monitoring activities conducted in 2012 at the River Terrace
Bioventing System located at the Bloomfield Refinery. The following is a synopsis of activities
performed at the River Terrace in 2012.

Dewatering System

The Dewatering System operated well during 2012. A total of 1,292,472 gallon of impacted
groundwater was removed and treated through the biovent system GAC filters. At the inlet to
the dewater system, the average BTEX concentration detected above the respective laboratory
detection limits was 3.1 mg/L. The average TPH-DRO and TPH-GRO GAC inlet concentrations
were 1.15 mg/L and 6.38 mg/L, respectively. The analytical samples collected at the GAC
outlet were consistently below the respective laboratory reporting limits. Therefore, the
groundwater system was successful at targeting the impacted groundwater and treating the

water to below respective regulatory screening limits.

Aeration System

The aeration system ran throughout 2012, except during times when regular maintenance was
performed on the mechanical equipment and also during portions of when the system
optimization work was being implemented. The air pressure readings at each of the biovent

wells were consistent, affirming an even distribution of air throughout the biovent area.

Soil gas field measurements were collected at selective TP wells. The field readings show that
there exists sufficient oxygen levels in the biovent area subsurface to sustain bioremedial

activity.

Groundwater Monitoring

On-going groundwater monitoring activities were conducted in 2012 in compliance with the New
Mexico Environment Department — Hazardous Waste Bureau’s approval of Western’s proposed
performance monitoring at the River Terrace (NMED, 2011). Groundwater samples were
collected from selected TP and monitoring V\;ells lering high flow and low flow operating
conditions of the San Juan River. The groundwater sample results show that the area of the
impacted groundwater is contained and separated from the San Juan River through use of
groundwater recovery efforts and the existence of the underground slurry barrier. Elevated
groundwater concentrations are localized to the area around TP-1. The analytical for samples

collected at monitoring well MW-49, located on the river side of the river terrace slurry wall,



show that the San Juan River continues to not be impacted by the groundwater impacts within

the biovent area.

Western has conducted three separate in-situ respiration tests at the River Terrace area in May
2008, September 2007, and October 2009. In a response letter from the New Mexico
Environment Department — Hazardous Waste Bureau (NMED) dated November 23, 2010
(NMED, 2010), NMED granted approval to discontinue conducting the in-situ respiration tests.
Therefore to-date, no additional in-situ respiration testing has been conducted.

System Optimization

On October 12, 2012, NMED Hazardous Waste Bureau approved a Work Plan submitted by
Western dated October 9, 2012 authorizing Western to optimize the remediation efforts at the
River Terrace area. Optimization activities conducted in 2012 included the removal of
approximately 250 cubic yards of impacted clay-type soil from the river terrace area, and
conversion of a portion of the biovent system to an air sparging system in efforts to target the
most impacted groundwater area located within the southwest corner of the River Terrace Area.
A more detailed report documenting these activities will be submitted to NMED-HWB under a

separate cover.

Recommendations

Soil gas field measurements indicate that the aeration system has been successful in
maintaining sufficient oxygen within the subsurface to help sustain bioremedial activity.
Groundwater samples indicate that the impacted groundwater in the River Terrace area remains
within the influence area of the bioventing system. GAC filter monitoring results indicate that the

GAC filter system is successful at treating the extracted groundwater.

Western will continue to refine the optimization Changes to the system with the intent to target
both soil and groundwater remediation through the combination of air sparging, bioventing and
groundwater extraction. A more detailed summary of the system optimization activities will be

submitted to NMED-HWB under a separate cover.

vi



Section 1
Introduction

1.1  Site Location and Description

Owner: San Juan Refining Company, a New Mexico Corporation
1250 Washington Street
Tempe, Arizona 85281

Operator: Western Refining Southwest, Inc.
(Formerly Giant Industries Arizona, Inc.), an Arizona Corporation
1250 Washington Street
Tempe, Arizona 85281

Facility: Bloomfield Refinery (physical address)
# 50 Road 4990
Bloomfield, New Mexico 87413

Western Refining Southwest, Inc.  (postal address)
P.O. Box 159
Bloomfield, New Mexico 87413

US EPAID: NMD089416416
SIC Code: 2911

The Bloomfield Refinery is currently owned by San Juan Refining Company, a New Mexico
corporation, and operated by Western Refining Southwest, Inc. formerly known as Giant
Industries Arizona, inc., an Arizona corporation. The Bloomfield Refinery had an approximate
refining capacity of 18,000 barrels per day. Various process units operated at the facility,
including crude distillation, reformingi-.fluidizéd caialytic cracking, sulfur recovery, merox treater,
catalytic polymerization, and diesel hydrotreating. Products produced at the refinery included
gasoline, diesel fuels, jet fuels, kerosene, propane, butane, naphtha, residual fuel, fuel oils, and
LPG.

The Bloomfield Refinery is located on approximately 263 acres south of Bloomfield, New Mexico
in San Juan County (Figure 1). The refinery complex is bisected by County Road 4990
(Sullivan Road), which runs east-west. The process units, tank farm, wastewater treatment
system, raw water ponds, and fire training area are located north of the county road. The crude
oil and product loading racks, LPG storage tanks and loading racks, maintenance buildings/90-
day storage area, pipeline offices, transportation truck shop, and Class | injection well are

located south of the country road (Figure 2).



The refinery is located on a bluff 120 feet above the south side of the San Juan River. The top
of the bluff is relatively flat and is at an elevation of 5,540 feet above sea level. Based on the
available site-specific and regional subsurface information, the site is underlain by the
Quaternary Jackson Lake terrace deposits, which unconformably overlie the tertiary Nacimiento
Formation. The Jackson Lake deposits consist of fine grained sand, silt, and clay that grades to
course sand, gravel and cobble size material closer to the contact with the Nacimiento
Formation. The Jackson Lake Formaﬁon is over 40 feet thick near the southeast portion of the
site and generally thins to the northwest toward the San Juan River. The Nacimiento Formation
is primarily composed of fine grained materials (e.g., carbonaceous mudstone/claystone with
interbedded sandstones) with a reported local thickness of approximately 570 feet
(Groundwater Technology, 1994).

The River Terrace Area is located north of the Hammond Ditch, approximately 120 feet lower in
elevation than the Refinery process and Tank Farm areas. Since 2006, Western has operated
a bioventing system for the purpose of providing oxygen to the subsurface and support aerobic
biodegradation of petroleum hydrocarbons that were identified in soil along the western portion
of the River Terrace to a depth of approximately 8 feet below existing grade surface (bgs). The
bioventing system includes a dewatering system, which consists of two dewatering wells and a
collection gallery. The dewatering wells are equipped with variable-speed submersible pumps,
which were installed and operational in January 2006 The collection gallery, consisting of a 4-
inch perforated pipe with an 8-inch dlameter vertlcal riser pipe and submersible pump, was
installed and placed into operation by early October 2009. The dewater system is used to
enhance the effectiveness of the bioventing system by dewatering the influenced area. The
more efficient the dewatering system operates the larger vadose zone that is exposed to air

injection, and thus supporting enhanced bioremedial activity.



Section 2
Background

This section presents a summary of the events and activities conducted at the River Terrace

Area since 1999.

1999

2004

2005

2006

Installation of a bentonite slurry and sheet pile barrier wall adjacent to the San Juan
River was completed. The barrier extends approximately 35 feet below the ground
surface, and extends around the perimeter of the riverbank from the bluff opposite the
west end of the process area to the river inlet station. The bentonite slurry and sheet
pile barrier wall was installed to prevent hydrocarbons from migrating into the San Juan
River.

Two groundwater monitoring wells were installed (MW-48 and MW-49) to replace two
piezometers (P-4 and P-5). In addition, eight temporary piezometers were installed (TP-
1 through TP-8). The purpose of installing the monitoring wells and piezometers was to
determine the extent of hydrocarbon impacts in soil on the refinery side of the bentinite
slurry wall and sheet pile barrier.

Bloomfield Refinery initiated construction of the River Terrace Bioventing Project to
provide oxygen to the subsurface and support aerobic biodegradation of petroleum
hydrocarbons existing in the soil at the River Terrace. Construction activities included
the following:

o Installation of five additional piezometers (TP-9 through TP-13) within the eastern
portion of the River Terrace area.

o Construction of an aeration system designed to increase bioremedial activity in
the subsurface. The aeration system included installation of 13 bioventing wells
(BV-1 through BV-13), all located within the western portion of the River Terrace
area. The bioventing wells were installed in August 2005.

o Construction of a dewatering system designed to expand the bioremedial vadose
zone. The dewatering system included installation of two dewatering wells (DW-
1 and DW-2). The dewatering wells were installed in August 2005.

Operation of the Bioventing System commenced in January 2006. System monitoring
activities were conducted in compliance with the approved River Terrace Voluntary
Corrective Measures Monitoring Plan (Revised) dated October 28, 2005 (Malcolm Pirnie,
2005). ‘

An In-Situ Respiration Test was conducted in May 2006. The results of the In-Situ Test
were used to evaluate progress of the bioremedial activity.



2007

2008

2010

2011

Quarterly performance monitoring was conducted in March, June, September, and
December of 2006.

Quarterly performance monitoring of the Bioventing System was conducted in February,
June, August, and October.

An In-Situ Respiration Test was conducted in September. The results of the In-Situ Test
were used to evaluate progress of the bioremedial activity.

The dewatering pumps were replaced in February 2007.

Breakthrough in the lead GAC (V-612) was detected in April 2007. Upon confirmation of
breakthrough, GAC filter V-611 became the lead GAC filter. V-612 was replaced and
placed back in service in June as the lag filter.

Quarterly performance monitoring activities for the Bioventing System were conducted in
March, May, July, and November.

The aeration system blower bearings were replaced in February 2008.
The dewatering pump equipped in monitoring well MW-48 was replaced in August 2008.
Blower piping was upgraded in October 2008.

Quarterly performance monitoring for the Bioventing System was conducted in March,
April, September, and October 2009.

An In-Situ Respiration Test was conducted during the week of October 26, 2009.

In order to improve and optimize the dewatering system, a collection gallery, pump, and
piping system were installed in the southwest portion of the River Terrace and put in
service October 13, 2009.

Quarterly performance monitoring for the Bioventing System was conducted in March,
April, July, and October of 2010.

Following suspension of refining operations on November 23, 2009, operation of the
River Pump station decreased, thus impacting the frequency of the River Terrace
dewatering system. Although the aeration system continued to operate consistently,
operation of the dewatering system has bécome infrequent due to the decreased
demand for fresh water to support current facility operations.

In March 2011, Western received approval from NMED-HWB to modify the piping of the
River Terrace dewatering system. Piping modifications included installation of a 3,000-
gallon surge tank and booster pump which allows the treated water from the River
Terrace dewatering system to discharge directly into the Refinery’s fresh water ponds.
Piping modifications were completed in April 2011.



2012

Approved modifications to on-going monitoring at the River Terrace (NMED, 2011) were
implemented as part of the 2011 sampling program for the River Terrace. High and low
flow monitoring events were conducted in June 2011 and July 2011, respectively.

Quarterly performance monitoring of the Biovent System GAC filters inlet and outlet
occurred in March, May, July, and October of 2011.

Monthly samples were collected at the discharge of the lead GAC filter on a monthly
basis, with the exception that a sample was not collected in April 2011 due to the
dewatering system being off-line.

In June 2012, the lead GAC filter was exchanged for a new filter. The biovent
dewatering system consists of two GAC filters that operate in series. The new filter was
placed in the lag position, and the previous lag filter was placed in the lead position.

In October 2012, Western submitted a Work Plan that summarized proposed activities to
optimize the remediation progress at the River Terrace. Approval of the Work Plan was
issued by NMED-HWB on October 12, 2012. Field activities commenced on October 20,
2012 and included the following activities:

o Removal of impacted clay soil at the River Terrace; and

o installation of a sparging piping to target areas of the river terrace where
groundwater is impacted.



Section 3
Performance Monitoring

Performance monitoring at the River Terrace area includes collecting groundwater and soil gas
samples for laboratory analysis, collecting field measurement and system readings, and evaluating
system treatment performance by the GAC filter system. The location of the river terrace wells and
bioventing system is shown in Figure 3. A summary of the field methods used to conduct performance

monitoring at the River Terrace is provided in Appendix B.

The following is a summary of monitoring activities conducted at the River Terrace area in 2012. These
activities were performed in accordance with NMED’s approval to modify the monitoring plan for the
River Terrace area (NMED, 2011), and in accordance with NMED’s approval to optimize the river

terrace remediation system (NMED, 2012).

3.1  Groundwater Monitoring

Based on NMED'’s approval to modify the sampling requirements for the River Terrace area
(NMED, 2011), groundwater samples were collected in 2012 during high and low flow operation
of the San Juan River. Groundwater sampling activities during high flow conditions of the San
Juan River (i.e. with a flow rate of approximately 5,000 scfm) were conducted the week of May
29, 2012. Groundwater sampling activities during low flow conditions of the San Juan River (i.e.
with a flow rate of approximately 500 scfm) were conducted the week of April 9, 2012. The
following is a summary of activities performed during the two groundwater monitoring events
conducted in 2012. | |

3.1.1 Groundwater Measurements

Depth-to-groundwater and depth-to-product measurements were collected from each of the TP
wells, DW-1, and MW-49 prior to the collection of groundwater samples during the San Juan
River high flow and low flow sampling events. A summary of the groundwater measurements is

provided in Table 2.

3.1.2 Groundwater Field Parameters

Groundwater field parameters (temperature, pH, conductivity, D.O., and ORP) were collected
prior to collecting groundwater samples. Groundwater field parameters were collected from TP-
1, TP-2, TP-5, TP-6, TP-8, TP-9, and MW-49 during low flow and high flow operation of the San



Juan River. A summary of the groundwater field parameters collected during each sampling

event are included in Table 2.

3.1.3 Groundwater Sampling

Groundwater samples were collected from specific River Terrace area wells during periods of
high flow and low flow operation of the San Juan River. Groundwater samples were collected
from TP-1, TP-2, TP-5, TP-6, TP-8, TP-9 and MW-49. Groundwater samples collected during
each sampling event were submitted to Hall Environmental Analytical Laboratory and analyzed

for the following:

¢ Volatile Organic Compounds — BTEX and MTBE by EPA Method 8021B;

e Total Petroleum Hydrocarbons (TPH) — Gasoline Range Organics (GRO) by EPA
Modified Method 8015B;

e Total Petroleum Hydrocarbons (TPH) — Diesel Range Organics (DRO) by EPA Modified
Method 8015B; and

e Total Recoverable Metals — Total lead by EPA Method 6010C.

The procedure followed for collecting groundwater samples is provided in Appendix B. A

summary of the groundwater analytical results is provided in Table 2.

3.2 Soil Vapor Monitoring
3.2.1 Pressure and Velocity Readings

During each sampling event, field pressure readings were collected from TP-1, TP-2, TP-5, TP-
6, TP-8, TP-9, and MW-49 using a hand-held magnahelic gauge connected to the sample port
at the top of each well. Pressure readings were inadvertently not collected at TP-7 and DW-1
during the high and low flow sampling events Refer to Table 1 for a summary of the pressure
readings collected at the TP wells and MW-49 in 2012.

Injection pressure and air flow velocity readings were collected from the bioventing wells during
the high and low sampling events. Pressure readings were inadvertently not collected on a
quarterly frequency. Overall system pressure measurements were also collected at the main air
blower. Due to the piping configuration, an all system flowrate measurement could not be
collected. Refer to Table 3 for a summary of the pressure and air flow velocity readings.



3.2.2 Soil Gas Field Parameters

Field measurements of soil gas hydrocarbons (using a PID), oxygen, and carbon dioxide
concentrations (using a multi-gas meter) were collected from each of the TP wells within the
western portion of the River Terrace area (TP-1, TP-2, TP-5, TP-6, TP-8, and TP-9), and MW-
49 during both the low flow and high flow sampling events. Soil gas field parameters were
inadvertently not collected at TP-7 and DW-1 during both high and low flow sampling events. A

summary of the soil gas field parameters is provided in Table 1.

3.2.3 Soil Gas Sampling

Soil gas samples were collected from the TP wells located in the western portion of the River
Terrace area (TP-1, TP-2, TP-5, TP-6, TP-8, and TP-9), and MW-49 during low flow operation
of the San Juan River. Additional soil gas samples were collected from the same 7 wells during
high flow conditions. Samples were inadvertently not collected at TP-3, TP-7, TP-10, TP-11,
TP-12, TP-13, and DW-1 during low flow operation of the San Juan River. All soil gas samples
were collected in tedlar bags, and submitted to Hall Environmental Analytical Laboratory to be

analyzed for the following parameters:

¢ Volatile Organic Compounds — BTEX by EPA Method 8021B
e Total Petroleum Hydrocarbons — GRO by EPA Method 8015B

A summary of the soil gas analytical resulits is provided in Table 1.

3.3 Bioventing System Performance Monitoring
3.3.1 GAC Sampling

Extracted groundwater from the active dewatering wells is treated prior to discharging to the raw
water ponds, located within the east portion of the refinery. Extracted groundwater is pumped
through two granular activated carbon (GAC) filters positioned in series for removal of

dissolved-phase hydrocarbons.

GAC influent (GAC-Inlet) samples, GAC effluent samples (GAC-Lag), and lead GAC filter
effluent samples (GAC-Lead) were collected quarterly. Samples were submitted to Hall

Environmental Analytical Laboratory and analyzed for the following parameters:

e Volatile Organic Compounds — BTEX by EPA Method 80218
¢ Total Petroleum Hydrocarbons — Gasoline Range Organics by EPA Method 80158
e Total Petroleum Hydrocarbons — Diesel Range Organics by EPA Method 8015B



Additional samples were collected at the outlet of the lead GAC (GAC-LEAD) monthly during
2012. First quarter samples collected at the GAC inlet, and GAC outlet were inadvertently not
analyzed for BTEX. GAC samples collected during 2012 were inadvertently not analyzed for
MTBE. A summary of the GAC sample analytical results is provided in Table 4.

3.3.2 In-Situ Respiration Test

Western has conducted three separate in-situ respiration tests at the River Terrace area in May
2006, September 2007, and October 2009. The suspension of refining operations causes the
dewatering system to operate intermittently which in turn affects exposure of the vadose zone
thus affecting the accuracy of the in-situ respiration test. In a response letter from NMED dated
November 23, 2010 (NMEDO10), NMED granted approval to discontinue conducting the in-situ

respiration tests. Therefore an in-situ respiration was not performed in 2012.



Section 4
Remediation System Optimization

During installation of the River Terrace collection gallery in 2009, Western identified a
hydrocarbon-impacted clay layer approximately 4 to 6 inches thick and between 3 and 6 feet
below the ground surface. Based on field observations made during installation of the collection
gallery, the impacted clay layer was believed to be serving as a source to groundwater during
high river flow conditions, and was also thought to be servings as a “cap” over the aeration area

and thus deterring progress of aerating the vadose zone.

On October 12, 2012, NMED Hazardous Waste Bureau approved a Work Plan submitted by
Western dated October 9, 2012 that summarized proposed activities intended to optimize the
remediation efforts at the River Terrace area. The Work Plan activities included removal of
impacted clay-type soil, and conversion of a portion of the biovent system to an air sparging
system in efforts to target the most impacted groundwater area located within the southwest
corner of the River Terrace Area. Below is a brief summary of the activities performed in 2012
pursuant to the approved optimization Work Plan. A more detailed report documenting these
activities will be submitted to NMED-HWB

under a separate cover.

4.1 Excavation Activities

On October 22™ Western initiated field
activities that included removal of a clay
layer located within the western portion of
the river terrace area. Through excavation
efforts, the clay layer was found to be

approximately 3 to 4 feet below grade and

measured between 3 to 6 inches thick. -
This picture shows the edge of the contamination on the
Initially as outlined in the approved Work Plan,  North West side of the River Terrace.

excavation efforts were to be limited to the southwest portion of the biovent area. However, due

to the effectiveness of excavation efforts, the excavated area extended to over 90 percent of the
biovent area resulting in removal of the majority of the clay layer in the River Terrace area.

Figure 8 shows the approximate foot print of the area excavated in 2012.

10



Excavation efforts included removal of the soil above the clay layer (overburden) to a depth of
just above the clay layer. The impacted clay layer was then carefully segregated and staged on
appropriate secondary containment. The overburden was placed back into the excavation and

mixed vigorously to enhance the bacterial consumption of hydrocarbons.

4.2 Air Sparging Modifications

In order to optimize removal of the clay layer, six biovent wells (BV-8 through BW-13) and two
piezometers (TP-1 and TP-2) were removed during excavation activities due to their close
proximity to the target areas. The biovent wells were replaced with a more aggressive air

sparging piping network.

A total of 13 new sparging tubes were installed to replace the six
removed biovent wells. Each sparging tube is made of 2-inch
diameter PVC and is approximately 5 ft in length, extending
vertically into the water table. At the end of each sparging tube is a
6-inch long machine slotted pipe. The machine-slotted section of
pipe is approximately 2 feet below the water surface enhancing the

sparging effects. The new sparging tubes connect to a 4-inch PVC

header pipe from which air is transferred through from the biovent

pa ;
added to the system

system main air blower. The 4-inch piping manifold is buried

approximately two feet below ground to protect the piping from weather degradation effects and
allow better access to the biovent area. There are 4 new sparging tubes on the middle line and
9 new sparging tubes along the Southside of the River Terrace. The approximate location of

the 13 sparging points are shown on Figure 8.

The new modification to the bio-venting system was run through volume calculations by a
mechanical engineer in order to verify it would continue to function correctly, according to the
specifications of the system. On completion of the new system, air pressure tests were also

preformed to confirm functionality of the new system.

4.3 Investigation Derived Waste

Approximate 250 cubic yards of excavated soil was placed on secondary containment. Two
composite samples were collected of the staged material. Each composite sample was

collected by depositing five aliquots of soil from five random locations of each stock pile into a

11



clean sample container provided by the analytical laboratory. Each composite sample was sent
to the laboratory and analyzed for the following:

e BTEX by EPA Method 82608B;

¢ TPH-DRO by EPA Method 8015B;

¢ TPH-GRO by EPA Method 8015B’

¢ RCRA 8 TCPL Metals by EPA Method 6010B; and

o Polycyclic Aromatic Hydrocarbons (PAHs) by EPA Method 8310.

The waste characterization results showed that the material in both stock piles is hon-

hazardous.

12



Section 5
Conclusions and Recommendations

This section summarizes and provides an evaluation of the results shown in field monitoring
data and analytical data. The analytical reports for groundwater and soil gas samples are
provided in Appendix D. The regulatory criteria and groundwater clean-up standards used to
compare the river terrace sample results are provided in Appendix A.

5.1 Conclusions
5.1.1 Groundwater Monitoring

Depth-to-groundwater measurements were collected during the high flow and low flow operation
of the San Juan River. The change in elevation at MW-49 (the well located in the river-side of
the river terrace slurry wall) between low and high flow operation of the San Juan River was
approximately 3.8 feet. The average groundwater elevation increase within the bioventing area
between low and high flow operation of the San Juan River was approximately 1.6 ft. The
lesser effect of the groundwater elevation change between the high and low flow conditions of
the San Juan River within the bioventing area could be attributed to the operation of the
dewatering system and the existence and the underground slurry barrier. The change in
elevation at TP-9 between high flow and low flow river operations (3.57 ft) is similar to changes

seen at MW-49 (the monitoring well along the river).

Groundwater samples were collected at specific wells and analyzed for volatile organic
compounds (benzene, toluene, ethylbenzene, xylenes, and MTBE), TPH-DRO, TPH-GRO, and
total metals (lead). The analytical results for samples collected in 2012 were below their

respective screening levels with the following exceptions:

e lead was detected at concentrations above the Maximum Contaminant Level (MCL) of
0.015 mg/L in five locations (TP-1, TP-2, TP-5, TP-6, and TP-8). The highest
concentration of lead was detected at TP-5 (0.360 mg/L) during low flow states of the
San Juan River. All the locations where lead was detected above the respective MCL
are located within the active bioventing area.

e Benzene was detected at concentrations above the respective MCL (0.005 mg/L) at two
locations (TP-1 and TP-2). The highest concentration of benzene was detected at TP-1
(3.50 mg/L) during low flow stages of the San Juan River. Both TP-1 and TP-2 are
located within the active bioventing area.

o Ethylbenzene was detected at concentrations above the respective MCL (0.7 mg/L) at
two locations (TP-1 and TP-2,). The highest concentration of ethylbenzene was
detected at TP-2 (3.6 mg/L) during low flow stages of the San Juan River. The two
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locations where ethylbenzene was detected above the respective screening level are
located within the active bioventing area.

e Xylenes were detected at concentrations above the respective WQCC screening level
(0.62 mg/L) at two locations (TP-1 and TP-2). The highest concentration of xylenes was
detected at TP-2 (25.0 mg/L) during low flow stages of the San Juan River. The two
locations where xylenes were detected above the respective screening level are located
within the active bioventing area.

e TPH-DRO was detected at concentrations above the respective NMED screening level
of 0.2 mg/L at four locations (TP-1, TP-2, TP-5, and TP-8). The highest concentration of
TPH-DRO was detected at TP-1 (2.8 mg/L) during low flow states of the San Juan River.
All four locations where TPH-DRO was detected above the respective screening level
are located within the active bioventing area.

Table 2 provides a summary of the analytical groundwater results. Figure 6 and Figure 7 are
concentration maps shows the benzene, toIUene,’ethylbenzene, and xylenes concentrations for

the River Terrace wells during high and low flow conditions, respectively.

5.1.2 Soil Vapor Monitoring

Soil gas field readings were collected to measure organics, oxygen, and carbon dioxide in the
subsurface. The PID meter detected low level concentrations of organics, ranging from 0.0 ppm
to 52.1 ppm. The highest concentration was detected at TP-1, located within the active area of
the bioventing system. The oxygen levels, ranging from 20.8 % and above indicate that the
entire river terrace area is well oxygenated, which is supportive of bioremedial activity. Soil gas

field readings are provided in Table 1.

Soil gas samples were collected at specific wells and analyzed for volatile organic compounds
(benzene, toluene, ethylbenzene, and xylenes), and TPH-GRO. A summary of the results is
provided in Table 1. The analytical results for samples collected in 2012 were not detected
above the laboratory screening level, with the exception of the following:
e Benzene was detected in a sample collected at TP-1 during high flow stages of the San
Juan River. Benzene was detected in soil gas at a concentration of12.0 ug/L.

e Ethylbenzene was detected in samples collected at TP-1, with a concentration detected
at 12.0 ug/L during high flow stages of the San Juan River.

e Xylene was detected in samples collected at TP-1, with a concentration detected at 26
ug/L during high flow states of the San Juan River.

¢ TPH-GRO was detected in samples collected at TP-1, TP-6, TP-7 and TP-8, with the
highest concentration detected at TP-1 (190.0 ug/L) during high flow states of the San
Juan River.
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Soil gas field measurements indicate that the aeration system has been successful in
maintaining sufficient oxygen within the subsurface to help sustain bioremedial activity. The
elevated PID field readings correlate with the respective soil gas analytical results. Well location
TP-1 shows the highest soil gas concentrations, which also correlates to the groundwater

results in this location.

5.1.3 Biovent System Monitoring

In 2012 approximately 1,292,472 gallons of grouhawater were treated through river terrace GAC
filters. Groundwater samples were collected at the GAC filter inlet, at the outlet of the lead filter,
and at the outlet of the lag filter during 2012 and submitted to the lab for analysis of volatile
organic compounds (benzene, toluene, ethylbenzene, and xylenes), TPH-DRO, and TPH-GRO.
At the GAC-inlet, the average BTEX concentration detected above the respective laboratory
detection limit for 2012 was 3.1 mg/L. The average TPH-DRO and TPH-GRO GAC inlet

concentrations were 1.15 mg/L and 6.38 mg/L, respectively.

Benzene and TPH-GRO concentrations were detected at the outlet of the lead GAC during the
first and second quarter of 2012. The average detected benzene and TPH-GRO concentration

at the GAC-Lead sample location was 0.02 mg/L and 0.61 mg/L, respectively.

During the later part of June 2012, Western changed-out the lead GAC filter with a new filter.
This is reflective in the non-detect sample results of samples collected from the effluent of the
lead GAC filter after June 2012. Samples collected at the outlet of the GAC filter throughout
2012 (GAC-Lag) shows that the intermittent brealéthrough detections in the lead filter were
captured by the lag filter. A summary of the sample results is presented in Table 4.

Pressure readings were collected at the biovent well and the main air blower in 2012. The air
injection system ran consistently throughout 2012 and required no changes to the air
distribution. The pressure readings at each BV well was consistent and at a sufficient level to
provide aeration to the vadose zone. Velocity readings were not collected at each of the BV
locations due to instrument failure. As part of the system’s original construction, each BV well
was equipped with an in-line flow meter. Over the years, these flow meters have weathered.
The absence of a velocity measurement is not reflective of a decrease in air injection. This is

evident in the field and through the consistent pressure readings at each well location.
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5.2 Recommendations

Soil gas field measurements indicate that the aeration system has been successful in
maintaining sufficient oxygen within the subsurface to help sustain bioremedial activity.
Groundwater samples indicate that the impacted groundwater in the River Terrace area remains
within the influence area of the bioventing system. GAC filter monitoring results indicate that the

GAC filter system is successful at treating the extracted groundwater.

Western will continue to refine the optimization changes to the system with the intent to target
both soil and groundwater remediation through the combination of air sparging, bioventing and
groundwater extraction. A more detailed summary of the system optimization activities will be
submitted to NMED-HWB under a separate cover. Samples inadvertently not collected in 2012

will be collected going forward.
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