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1. INTRODUCTION

Hydro Geo Chem, Inc. (HGC) was retained by the Rio Nuevo District to provide consulting
services to assess conditions at the A Mountain Landfill (AMLF) in Tucson for potential
redevelopment approaches. Of particular interest are the potential impacts of landfill gas (LFG)
on plantings and the potential methane concentration impacts to structures. Various proposals for
redevelopment of the AMLF property have been advanced as part of the Rio Nuevo project.
Evaluation of the competing proposals requires an understanding of the nature and current
conditions at the site. In particular, one proposal for a Sonoran desert park at the site relies on the
viability of plantings on the landfill cover that could be affected by LFG generated by the
landfill, as well as by soil conditions. Better definition of the amount and distribution of methane
at the AMLF, necessary for this evaluation, was part of the current study.

The specific objectives of this study were to install nested vapor probes in order to measure the
composition and distribution of landfill gas across the AMLF; to evaluate LFG pressures and
landfill properties that might influence LFG flow; and to collect and analyze soil samples for
agronomic parameters. The resulting information was evaluated in terms of potential impacts to
plantings at the landfill.
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2. LANDFILL BACKGROUND AND STATUS

The AMLEF is located along the Santa Cruz River at the base of A Mountain in Tucson, Arizona
(Figure 1). It is a closed solid waste landfill located south of Mission Lane and bounded on the
west by Grande Avenue and on the south and east by the Santa Cruz River (Figure 2). The legal
description of the AMLF is T14S, R13E, Section 14. The landfill covers a total area of
approximately 36 acres.

The AMLF was operated by the City of Tucson (COT) and received primarily residential refuse
between 1953 and 1962. There were no site restrictions and so-called “wildcat” dumping of
hazardous materials may have occurred (COT-ES, 2011a). The AMLF is a closed solid waste
facility exempt from state rules covering solid waste facilities as defined under A.R.S. 49-701
because it was closed prior to 1986. COT Solid Waste Management Department (a predecessor
to Environmental Services [ES]) procedures at the time of closure included application of a
minimal dirt cover over the refuse, light fencing and storm water controls such as earthen berms
(COT-ES, 2011b).

A geophysical survey conducted in 2000 indicated that refuse was prominent over an area of
31.4 acres at thicknesses up to 45 feet (ft) (Zonge, 2001). Refuse over the area was typically
most prevalent between 15 and 30 ft below ground surface (bgs), with the deepest and thickest
refuse, extending to 30-45 ft bgs, present in the northeast portion of the site and thinner, often
discontinuous or absent refuse present in the western portion of the site. A topographic low in the
northeast of the site, corresponding to the deepest, thickest refuse, suggested the occurrence of
subsidence (Zonge, 2001).

In December 2006, soil borings were drilled at the site in order to characterize soils and refuse as
part of the Rio Nuevo Master Plan process (COT-ES, 2008). In May 2007, Kleinfelder
completed a geotechnical study of landfills within the Rio Nuevo Master Plan area pertaining to
the planned construction of the Tucson Origins Cultural Park. As part of this work, additional
soil borings were drilled at the AMLF; detailed logs from these borings are provided in
Kleinfelder (2007). Kleinfelder recommended the excavation and removal of refuse to a depth of
about 20 ft below the then-current grade at the northeast portion of the site to facilitate
construction of a historical replica house (Kleinfelder, 2007). Partial excavation and re-grading
of the northern portion of the landfill, including part of the deep northeastern zone, appears to
have occurred in early 2008 (COT-ES, 2008).

Methane has been monitored at the boundary of the AMLF since around 1997 (COT-ES, 2012a),
and groundwater elevations and quality have been monitored since 2000 (COT-ES, 2011a). The
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AMLF has also been inspected annually in the fourth quarter following the monsoon season as
part of the COT Comprehensive Landfill program (COT-ES, 2012b; 2014).

2.1 Methane Monitoring

Quarterly methane monitoring began at twelve shallow probes (AM-1 through AM-8 and AMT-
1 through AMT-4) in 2000. Locations of these probes are shown on Figure 2. Nested probes
AM-1 through AM-4, AM-6 and AM-7 consisted of probes at both 10 ft bgs and 20 ft bgs.
Nested probe AM-5 consisted of probes at 5 ft bgs and 15 ft bgs Nested probe AM-8 consisted of
probes at 10 ft bgs, 20 ft bgs and 30 ft bgs. Probes AMT-1 through AMT-4 were set to 5 ft bgs.
In its 2011 Comprehensive Landfill Investigation Final Report, COT-ES notes that it monitors 12
permanent perimeter shallow landfill gas probes at the site (COT-ES, 2011a). However,
monitoring data provided by COT-ES indicate that only AM-2, AM-3 and AMT-4 have been
monitored within the last approximately 5 years, as confirmed by the 2011 and 2012 monitoring
reports for the site (COT-ES, 2011c and 2012a). Eight additional measuring points, nested
probes ASM-3 through ASM-9 and MS-1, are included in the site methane monitoring data with
one data point each. No detectable methane was present at any of the nested probes in ASM-3
through ASM-9 during the March 2012 monitoring event. No detectable methane was present at
MS-1 during the July 2010 monitoring event. The nature and location of these probes, which

appear to have been temporary installations, is unclear from available information.

Methane concentrations above trace levels have never been detected for any monitoring event in
AM-1 through AM-4, nor in AMT-1 through AMT-4. Methane concentrations between 0% and
51% were consistently detected in AM-5 through AM-8 between 2000 and 2005 (Appendix A),
when monitoring at these probes ceased. The highest methane concentrations were detected in
AMS-8 at all depths (Appendix A), and typically ranged between 35% and 50%. Since the second
quarter of 2005, probes AM-5 through AM-8 have not been monitored. Notes by COT-ES field
personnel indicate that monitoring at AM-5 through AM-8 stopped at this time because these
probes were completed in refuse and the City was primarily concerned with monitoring the
potential for lateral migration of methane offsite.

During or immediately after the re-grading activities in 2007, COT-ES field personnel
conducting monitoring activities noted that methane probes AMT-1 through AMT-3 had been
destroyed. Monitoring at nested methane probes AM-1 and AM-4 ceased after the second quarter
of 2009. Field notes by COT-ES personnel indicate that this is because these probes had been
buried.
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2.2 Groundwater Monitoring

Three groundwater monitoring wells were installed at the site in the second quarter of 2000:
WR-364A, WR-365A and WR-366A (ADWR, 2015). WR-364A and WR-366A are completed
in the regional aquifer (total depths of 186 and 168 ft bgs, respectively) and include nested
piezometers completed to shallower depths (30 to 55 ft bgs) to monitor potential perched
groundwater. Soils at these shallower depths were noted to be damp during drilling. WR-365A
was completed to 77 ft bgs where refusal at bedrock occurred. The shallow piezometers and WR-
365A are dry; nearby wells showed perched water to be present at elevations between 2,290 ft
above mean sea level (amsl) and 2,320 ft amsl in 2011 (COT-ES, 2011c¢).

Another well present at the site, identified as LM-007A, was completed in 1958 in the regional
aquifer to 226.5 ft bgs and has been monitored since 2007. Video logging of LM-007A was
conducted in 2011 because no screened interval information for the well was available. The
video log indicated that perched groundwater was seeping into the casing and cascading to the
depth of the regional aquifer. Subsequent laboratory analyses indicated no significant difference
in quality between the perched groundwater and the regional aquifer (COT-ES, 2012a).

COT-ES conducted a groundwater elevation study between 2003 and 2009 in wells along the
Santa Cruz River, including those at the AMLF. Overall, water levels were found to be
decreasing at an average of 1.2 ft per year (ft/yr) in wells north of A-Mountain and increasing in
wells south of A-Mountain at an average of 1.5 ft/yr. WR-364A, located east of the AMLF and
approximately 80 ft from the Santa Cruz River, showed the most rapid and largest water level
response to precipitation. The maximum groundwater elevation observed in this well following a
large storm was still roughly 60 ft below the estimated lowest depth of refuse at the AMLF
(COT-ES, 2011a).

Circa 2011, regional groundwater elevations at the site ranged from approximately 2,233 ft amsl
at LM-007A to 2,247 ft amsl in WR-364A. The regional groundwater gradient was roughly
0.014 ft/ft to the northwest. This suggests that WR-366A is downgradient of the site, although no
currently monitored well is present immediately downgradient of the northeast portion of the
site, where the deepest refuse is known to occur. LM-007A is downgradient of the extreme
northeast corner of the site. In 2011, COT-ES planned to locate an existing monitor well
downgradient of the northeast portion of the site that could be added to the monitoring network.
An inventory of private wells near the site was updated in 2011 and indicated that no private or
public supply wells are present in the immediate vicinity of the site (COT-ES, 2011c).

Nitrate is routinely reported at concentrations less than the Aquifer Water Quality Standard
(AWQS) of 10 mg/L in each regional monitoring well at the site. Tetrachloroethene (PCE) has
Landfill Gas and Soil Conditions Evaluation
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been reported consistently in WR-364A and WR-366A at concentrations of 1.1 pg/L or lower;
the AWQS for PCE is 5 pg/L. Concentrations of 1,4-dichlorobenzene, cis-1,2-dichlorethene,
methylene chloride and toluene have occasionally been reported near the AMLF at
concentrations less than their respective AWQS (COT-ES, 2012a). Chloroform and total
trihalomethanes have also been reported in WR-364A at concentrations less than the AWQS and
likely result from recharge of water treated with chlorine for potable use rather than from on-site
sources. Regional groundwater concentrations of these compounds are stable or declining near
the site. No PCE or other volatile organic compounds have been detected in LM-007A (COT-ES,
2012a).
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3. LANDFILL GAS AND BARO-PNEUMATIC EVALUATION

The composition and distribution of LFG generated by the AMLF was determined using nested
vapor probes to obtain vertical profiles of LFG component concentrations. LFG pressures in the
vapor probes and their response to barometric pressure fluctuations were used to evaluate gas
transport within the AMLF.

3.1 Vapor Probe Installation

Nested vapor monitoring probes were installed at ten locations across the landfill (Figure 2).
Each nest consists of three vapor probes installed at three different depths. HGC contracted with
Cascade Drilling, LP, to install the vapor monitoring probes. Drilling was conducted between
February 23 and 26, 2015, using a truck mounted CME Model 75 rotary drill rig equipped with
8-inch outside diameter augers to drill to the base of the refuse. The locations were chosen to
provide representative characterization of landfill cover materials, thickness of refuse, landfill
gas concentrations and vertical permeability.

A series of three nested, 1-inch diameter, Schedule 40, poly vinyl chloride probes, equipped with
1-foot long, 0.05-inch slot screens and a bottom cap and sealed at the top using an airtight J-plug
sanitary seal were installed at varying depths at each location. Each screened interval was then
packed with 8x12 washed silica sand from about 1 foot below the bottom of the screen to 2 feet
above the top of the screen. Bentonite chips, 3/8-inch in diameter, were then used to seal
between each probe screen and hydrated. The top several feet above each well installation was
sealed with Portland cement. At each well location, an 8-inch diameter by 5-foot long steel well
housing equipped with a lockable cap was installed to protect the probe installations. After well
installations were completed, they were left untouched for a period of 48 hours to allow the
bentonite seals and Portland cement to cure.

Drilling at the landfill indicated that the cover material is inconsistent from location to location
and varies in thickness from about 3 to about 16 feet above the refuse contact. As a result of this
variability, the depth of each nested probe installation was adjusted to yield the best information
about the characteristics of the landfill refuse and the cover material at each location. Location
and construction information for the probes is summarized in Table 1. An “as built” construction
diagram for each nested well installation, along with lithologic descriptions, is provided in
Appendix B.

Grab samples of drill cuttings were collected during the drilling process for lithologic
descriptions. Additionally, the airspace just above the drill cuttings accumulating at ground
surface around the auger were periodically monitored using a Landtec Gem 5000® multi-gas
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meter (Landtec) for methane, carbon dioxide and oxygen concentrations. All drill cuttings were
then removed from each well site and contained in a single 20 cubic yard roll-off bin lined with
polyethylene plastic and equipped with a steel cover provided by Environmental Response
Incorporated (ERI). At the end of the well installation event, a composite sample of the drill
cuttings was collected from the bin and sent to TestAmerica, an Arizona-certified laboratory, for
analysis of volatile organic compounds by EPA method 8260B and of RCRA metals by EPA
methods 6010B and 7471A to provide a profile of the material for shipment to an approved
disposal facility.

3.2 Landfill Gas Sampling

Landfill gas composition in each vapor probe was measured using the Landtec. Concentrations
of methane, carbon dioxide and oxygen were measured on a percent by volume basis.
Additionally, samples from the shallow vapor probe at each nest were collected for laboratory
analysis, both to confirm the field measurements and to measure the low concentrations of
methane expected to be present in these probes.

3.2.1 Methodology

At least three casing volumes of soil vapor were purged from the vapor probes using a 1-HP
rotary vane air purge pump. Prior to purging, the soil vapor probes were equipped with a
wellhead assembly constructed of a slip by thread PVC coupler and a threaded barb fitting, and
secured with self-adhesive gas-tight silicone tape. The wellhead assembly was then connected to
the decontaminated sampling train. Each sampling train included vinyl tubing and a T-valve. The
T-valve connected the vapor probe, the air purge pump, and the laboratory-supplied quick-
connect flow controller. The effluent soil vapor was monitored from the purge pump using the
Landtec. Field information and Landtec measurements of carbon dioxide, oxygen and methane
were recorded during purging (Appendix C).

Landfill gas samples for laboratory analysis were collected from the shallow vapor probes in
each nest into 1-liter stainless steel SUMMA® canisters. After purging three casing volumes of
soil vapor from each vapor probe and prior to shutting off the purge pump, the T-valve was
turned to disconnect the air purge pump and positioned to allow soil vapor flow for sample
collection. After verification that the SUMMA® canister was under a vacuum of approximately
28.5 inches of Hg, the sample was collected for one minute or until the pressure gauge measured
less than four inches of Hg.

The SUMMA® canister samples were stored in a cool, secure place prior to shipment to the
laboratory. After sample collection, HGC packed and shipped canisters under Chain of Custody
Landfill Gas and Soil Conditions Evaluation
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to TestAmerica, an Arizona-certified laboratory, for analysis of fixed gases by EPA Method 3C.
Each sample was labeled with permanent indelible ink on the waterproof label affixed to the
container, and included the sample location, date and time of collection, and the analysis
requested.

Upon completion of sampling at each vapor probe, the sampling train was separated and
disposed of. The flow controller was returned to the laboratory. The wellhead assembly was
decontaminated using an Alconox triple rinse process after each use.

3.2.2 Results

LFG constituents were measured on March 16, 2015, in the shallow probes and on March 18,
2015, in all probes. Field measurements for methane, carbon dioxide and oxygen are summarized
in Table 2.

The distribution of methane concentrations in the vapor probes is shown in Figure 3. Methane
concentrations in the shallow probes ranged from 0.2% to 8.4% for field measurements from
both LFG monitoring events, and were 1.1% or less at all probes other than at AMVP-1. Field-
measured methane concentrations at the middle-depth probes ranged from 0.5% to 31.8%, and
were also highest at AMVP-1. At the deep probes, field-measured methane concentrations were
between 1.4% and 55.6%, with the highest concentration observed at AMVP-2.

Samples for LFG analysis by EPA Method 3C were collected from each shallow probe on March
16, 2015. Table 3 compares the laboratory analytical results to field LFG composition measured
prior to sample collection. The analytical laboratory report is provided in Appendix D.

Field methane measurements for the shallow probes generally exceed laboratory results and
significantly overestimate methane concentrations below 1% due to field instrument limitations
at very low methane concentrations. Field methane measurements of 0.5% to 0.6% (5,000 ppmv
to 6,000 ppmv) correspond to a range of laboratory methane concentrations between 13 ppmv
and 190 ppmv (0.0013% and 0.019%). Field and laboratory results for carbon dioxide and
oxygen were in better agreement because concentrations for these constituents were higher.
While the field-measured concentrations were lower, they were generally within 30% of
laboratory results.

The distribution of carbon dioxide concentrations in the vapor probes is shown in Figure 4. Field
measured concentrations of carbon dioxide in the shallow probes ranged from 1.2% to 19% for
both sampling events and are spatially heterogeneous. Those for the middle-depth probes are
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consistently elevated, ranging from 9.8% to 27.6%, as are those for the deep probes that ranged
from 16.1% to 35%.

The distribution of oxygen concentrations in the vapor probes is shown in Figure 5. Oxygen
concentrations from field measurements in the shallow probes ranged from 3.1% to 19.2%, with
the lowest values observed at AMVP-1-S. Field measured oxygen concentrations in the middle-
depth probes were uniformly low, ranging from not detected to 0.9%, with the exception of
probes AMVP-7-M and AMVP-6-M that displayed anomalously high concentrations at 5.1%
and 10.9%, respectively. Oxygen was not detected in the deep probes with the exception of
AMVP-6-D, with an anomalous concentration of 4.3%.

3.2.3 Discussion

Due to the imprecision of the Landtec portable instrument at low methane concentrations,
methane concentrations measured as 0.2% to 1.0% in the field at the shallow probes likely
represent trace concentrations. Based on laboratory gas analyses, field measurements
overestimated methane concentrations in the shallow probes by 39% to 100% at locations other
than AMVP-1. These overestimates could result from method error at low concentrations or from
the presence of other hydrocarbon compounds that inflate field methane readings.

Both methane and carbon dioxide concentrations generally increased with depth at each probe
nest location, while oxygen concentration decreased. The highest methane concentrations were
measured in vapor probes located at the northeast portion of the landfill (AMVP-1 and AMVP-
2), where the refuse is believed to be thickest. The methane concentrations at all depths in
AMVP-1 were an order of magnitude greater than those measured at all other probes besides
AMVP-2. Higher methane concentrations are expected to coincide with greater refuse thickness
due to the greater availability of organic substrates and the potential for the development of
anaerobic conditions that facilitate methanogenesis.

The northern portion of the landfill in the areas of AMVP-1 and AMVP-2 is clearly
methanogenic, whereas the remainder of vapor probe locations suggests varying conditions
ranging from mildly methanogenic to aerobic. The overall pattern of landfill gas constituents is
consistent with the occurrence of methane oxidation in the cover soils and the upper part of the
refuse with the exception of AMVP-1.

Carbon dioxide concentrations show a positive relationship with methane concentrations, while
oxygen concentrations show a negative relationship with both methane and carbon dioxide
concentrations. These trends are expected, as oxygen consumption by degradation processes
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generates carbon dioxide, oxygen facilitates consumption of methane via methane oxidation, and
elevated methane concentrations imply the localized presence of anaerobic conditions.

Elevated concentrations of carbon dioxide in the shallow vapor probes (Figure 4) suggest
intrusion of carbon dioxide from the waste mass into the overlying cover soils. Carbon dioxide
concentrations in excess of 10% were present in four of the shallow vapor probes (AMVP-1-S,
AMVP-2-S, AMVP-3-S, AMVP-8-S) and slightly lower concentrations exceeding 5% were
present in two additional shallow vapor probes (AMVP-4-S, AMVP-9-S).

3.2.3.1 Landfill Gas Impact to Plants

Many revegetated landfills have poor plant cover, including bare areas where plants do not grow.
The major constituents of landfill gas, methane and carbon dioxide, can be detrimental to the
growth of plants (Nagendran et al., 2006; Trotter and Cooke, 2005; El-Fadel et al., 1997; Lan
and Wong, 1994; Chan et al., 1991; Flower et al., 1981). Methane is not itself toxic to plants;
however, high concentrations can displace oxygen and indirectly impact plant growth (Flower et
al., 1981; Lan and Wong, 1994). In contrast, carbon dioxide can be directly toxic to plant roots,
with different plant species varying in their susceptibility (Flower et al., 1981; Trotter and
Cooke, 2005).

El-Fadel et al. (1997) found that oxygen deficiency in the root zone due to displacement of
oxygen by LFG leads to asphyxia; oxygen deficiency is exacerbated by methane oxidation near
the surface; methane oxidation raises soil temperature and the potential for asphyxia; and carbon
dioxide within LFG and via methane oxidation can be directly harmful to plant growth. Chan et
al. (1991) indicate that high carbon dioxide is a more immediate threat than low oxygen; short-
term high carbon dioxide exposure can create long-term problems with root development; root
growth is inhibited by carbon dioxide exceeding 15%; and taproot growth is inhibited by carbon
dioxide exceeding 30%. Flower et al. (1981) note that root sensitivity to carbon dioxide is
species dependent and that previous investigators found that carbon dioxide as low as 10% can
be directly toxic. Lan and Wong (1994) and Trotter and Cooke (2005) noted that grasses survive
better on landfills than trees or shrubs due to their shallower root systems. Trotter and Cooke
(2005) found that grass colonization was affected by carbon dioxide and that carbon dioxide
intrusion into the root zone is probably the main factor causing vegetative bare spots.

Cacti and succulents appear to be especially susceptible to damage by elevated carbon dioxide in
the soil. Nobel (1989) indicates that some species of cacti and succulents (Agave deserti,
Ferocactus acanthodes, and Opuntia ficus-indica), which have relatively shallow root systems,
can be harmed by carbon dioxide concentrations as low as 0.1%, but do not appear to be harmed
by lack of oxygen. Nobel and Palta (1989) determined that, although the effects of low oxygen
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were reversible, carbon dioxide concentrations as low as 2% were fatal to roots of Opuntia ficus-

indica and Ferocactus acanthodes if sustained for more than 6 hours.

Carbon dioxide concentrations at the AMLF range from approximately 1.5% to 19% at shallow
depths; from 9.8% to 27.6% at middle depths; and from 16.1% to 35.5% at deeper depths. Based
on the research presented above, most desert plants would be expected either to not survive or to
be under stress in this setting. Furthermore, because of the relatively dry setting and relatively
low expected rate of biodegradation of waste, the factors that are the cause of these
concentrations are likely to persist for some time.

Cacti (typically having shallow root systems) are not likely to thrive. All carbon dioxide
concentrations measured at the site exceed 0.1%, even at shallow depths, indicating that these
plants would at a minimum be under stress. Carbon dioxide concentrations at shallow depths
exceed 2%, the concentration considered fatal to root systems, at all locations except AMVP-6S
and AMVP-7S. Carbon dioxide concentrations at these locations exceed 1.5% and are likely to
exceed 2% under conditions of a sustained drop in barometric pressure accompanying a storm
front. Because carbon dioxide concentrations exceeding 2% for more than 6 hours are likely to
be fatal, cacti are not likely to survive even at these locations.

Desert trees and shrubs are also likely, at a minimum, to be inhibited by the relatively high
carbon dioxide concentrations (exceeding 10%) at middle and deeper depths. The relatively high
carbon dioxide concentrations at depth are expected to inhibit the development of, or damage the
relatively deep root systems of, the mesquite and palo verde trees. The potential impact on other
desert trees and shrubs is also likely to be negative.

Based on the above research, some grasses are likely to survive better than cacti because of their
shallow root systems and apparently higher tolerance to carbon dioxide. However, even grasses
may undergo stress in the northeastern portion of the landfill where refuse is thicker and LFG

generation more significant.

3.2.3.2 Potential Landfill Gas Impact to Structures

Although measured shallow methane concentrations are generally low, methane concentrations
are expected to increase under any buildings constructed on-site because of the transport barrier
created by the building foundation slabs. Foundation slabs will restrict the upward transport
(escape) of methane and the downward transport of oxygen through the land surface. Wherever
upward transport of methane is restricted, concentrations at all depths are expected to increase.
Similarly, wherever downward transport of oxygen is restricted, less oxidation of methane will
occur, which will increase subsurface methane concentrations especially at shallow depths.
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Methane buildup beneath foundation slabs increases the potential for accumulation of methane in
any closed structures. Furthermore, unless measures are taken to minimize damage, ongoing land
subsidence resulting from biodegradation of refuse may damage foundation slabs and increase
the potential for methane buildup in closed structures.

3.3 Gas Pressures and Landfill Gas Production

Downhole logging pressure transducers were deployed to measure pressure fluctuations in the
nested probes. The propagation of pressure fronts through landfill materials and the difference
between average landfill pressure and average barometric pressure enable estimation of vertical
permeabilities in the landfill and an initial estimate of landfill gas production.

3.3.1 Methodology

Each probe was outfitted with an In-Situ® 5 PSI “Level Troll-500” vented relative-pressure
transducer equipped with an onboard programmable data logger. An airtight wellhead assembly
sealed each data logger in its respective probe. Additionally, a barometric pressure transducer
was set to log atmospheric pressure changes. All transducers were synchronized to begin logging
pressure data at the same time using a one minute logging interval. The test was allowed to run
for three consecutive days to collect sufficient data for analysis. At the end of the test the
transducer data were downloaded onto a laptop computer for evaluation.

3.3.2 Results

Plots of atmospheric and subsurface pressure data from each measurement location are provided
in Appendix E. The atmospheric pressure data are included for purposes of comparison. As
shown, all subsurface pressures are slightly less than atmospheric, indicating that the subsurface

is under vacuum.

3.3.3 Quantitative Analysis and Results

Vertical gas permeabilities and gas porosities were estimated from the baro-pneumatic data using
the numerical finite difference computer code TRACRN (Travis and Birdsell, 1988). TRACRN
was developed at Los Alamos National Laboratories and is capable of simulating gas and liquid
flow, and solute transport in three dimensions, within variably saturated porous media.

One-dimensional (1-D) models were developed for the three monitored locations having
subsurface pressure curves that exhibited measurable lags and attenuations compared to the
atmospheric pressure curve. These locations were AMVP2, AMVP7 and AMVPS. Locations

Landfill Gas and Soil Conditions Evaluation
H:\2014037.00 Rio Nuevo A Mtn landfill\Report\Final AMtn Report 09292015.docx
September 29, 2015



AMVP2 and AMVP7 had relatively thick cover, making them more amenable to quantitative
analysis of cover permeability. Subsurface pressure curves at other locations were sufficiently
similar to the atmospheric pressure curve so that a quantitative analysis of permeability and
porosity was impractical.

Because subsurface pressures were lower than atmospheric, LFG generation rates were not
estimated. In performing the analyses, the measured vacuums were subtracted from the
subsurface pressures. This is appropriate because permeability and porosity affect only the shape
(rather than the ‘height’) of the curve. Subtracting out the impact of subsurface vacuum (or
pressure) essentially reduces the baro-pneumatic analysis to the method of Weeks (1978) for
analyzing subsurface pressure data for vadose zone air permeability.

3.3.3.1 Model Construction

Each 1-D numerical model contained 36 layers and was constructed to represent the conditions
reported during drilling and to be consistent with site geophysical and depth to water data. Each
model extended from the land surface to the water table (which represents a no-flow boundary to
gas) and had layer thicknesses that were varied to accurately represent cover thicknesses and
monitoring probe depths. The total thickness of refuse represented in each model was based on
geophysical estimates of refuse thickness and information from the probe installation drilling.

3.3.3.1.1 Material Distribution

Material types represented in the 1-D models included refuse, cover materials, and underlying
vadose soils. In general, the uppermost 4 to 6 model layers represented cover material and the
underlying layers represented refuse and vadose soils.

3.3.3.1.2 Boundary Conditions

Because the models were 1-D in the vertical direction, the lateral boundaries were assumed to be
no flow. The bottom boundary (coincident with the water table) was also assumed to be no flow.
The upper boundary was assigned a varying pressure condition equivalent to the measured
atmospheric pressure during the testing.

3.3.3.2 Model Calibration

Each model was calibrated by varying the pneumatic properties (air permeability and porosity)
of the cover, refuse, and underlying soil materials until the simulated subsurface pressures were
in reasonable agreement with the measured subsurface pressures at each modeled location. As
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discussed above, each model was calibrated to subsurface pressure data that had the measured
vacuums subtracted out. Only a portion of the baro-pneumatic data (between approximately 0.8
and 2.1 days) was analyzed. This portion of the data encompassed large changes in atmospheric
pressure that increased the sensitivity of the calibrations and was sufficiently removed from the
start of data collection so that any potentially lingering effects of transducer installation were

minimal.

3.3.3.3 Results

Figures 6 through 8 compare the measured and simulated subsurface pressures from the three
locations. The fits achieved between measured and simulated pressures were good at each
location. Vertical permeability and porosity estimates are provided in Table 4. Vertical cover
permeability estimates are consistently 10 darcies; vertical refuse permeability estimates are
consistently 25 darcies; and porosity estimates ranged from 0.2 in the cover to 0.3 in the refuse.

3.3.4 Discussion

In general, the shapes of the subsurface pressure curves are nearly identical to the shape of the
atmospheric pressure curve. Peaks and troughs (local maxima and minima) in the subsurface
pressure curves have nearly the same magnitudes as those in the atmospheric pressure curve
(indicating negligible attenuation), and there appears to be minimal delay in the timing of peaks
and troughs in subsurface pressure curves compared to atmospheric (indicating negligible lag).
Delay in the timing of peaks and troughs (lag) and reduction in magnitudes of peaks and troughs
(attenuation) are expected to increase with an increase in depth, a decrease in permeability, or an
increase in gas porosity.

Overall, the data indicate that the cover and refuse have relatively high permeabilities, and that
the cover provides a negligible barrier to pressure transmission (and gas flow) between the land
surface and the refuse.

Typically, landfills generating LFG are under pressures higher than atmospheric as a result of
LFG generation. However, older landfills (especially in dry climates) have sufficiently low LFG
generation that outward flow of LFG is insufficient to prevent intrusion of atmospheric oxygen
via diffusion and barometric pumping. Oxygen entering the refuse will inhibit anaerobic
degradation and induce aerobic degradation of both refuse and methane generated within
portions of refuse that remain anaerobic. As discussed in Appendix F, aerobic degradation of
refuse and methane is expected to result in a decrease in volume of gas, thus inducing a
subsurface vacuum. The induced vacuum further enhances the process by drawing in more
oxygen via advection.
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Because the cover material has a relatively high permeability, the cover is not expected to inhibit
diffusion or advection of oxygen into the refuse, which will enhance aerobic degradation. In
addition, the cover is not expected to provide a significant barrier to upward migration of LFG
wherever the cover contacts portions of the refuse that remain anaerobic.

Furthermore, carbon dioxide will be produced under both anaerobic and aerobic processes. The
combination of aerobic and anaerobic subsurface processes is expected to result in relatively
large subsurface carbon dioxide concentrations.

3.3.4.1 Impact of Barometric Pressure on Landfill Gas Emissions

The influences of barometric pressure on landfill methane emissions have been evaluated in a
number of studies that show dramatic changes in LFG fluxes over short timeframes (e.g.,
Christophersen et al., 2001; Czpiel et al., 2003; Giani et al., 2002; Xu et al., 2014). Rising
barometric pressure suppressed emissions, while falling barometric pressure enhanced emissions
— a phenomenon called “barometric pumping” (Xu et al., 2014). Barometric pumping results
from short-term differences between barometric pressure and subsurface pressure.

Changes in barometric pressure are transmitted to the vadose subsurface but are delayed and
attenuated due to resistance to flow and storage in the vadose soils. Consequently, when
barometric pressure is rising, the rate of increase in subsurface pressure is lower than the rate of
increase in barometric pressure and, when barometric pressure is falling, the rate of decrease in
subsurface pressure is lower than the rate of decrease in barometric pressure. As a result, when
comparing a time-series of barometric pressure measurements with a similar time series of
subsurface pressure measurements, peaks and troughs (local maxima and minima) in the
subsurface pressure curves are smaller in magnitude than those in the barometric pressure curve
(attenuation), and a delay in the timing of peaks and troughs occurs in the subsurface pressure
curves compared to barometric (lag). Delay in the timing of peaks and troughs (lag) and
reduction in magnitudes of peaks and troughs (attenuation) are expected to increase with an
increase in depth, a decrease in permeability, or an increase in gas porosity. The lag and
attenuation result in short term differences between barometric and subsurface pressures,
creating a (temporary) flow of air into the subsurface when barometric pressure is rising and a
(temporary) flow of soil gas out through the land surface when barometric pressure is falling. In
the case of a landfill generating LFG, the average subsurface pressure is typically higher than
average barometric pressure, so that changes in barometric pressure tend to modulate outward
emissions through the landfill cover. Emissions increase when barometric pressure drops and

decrease when barometric pressure rises.
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The lag and attenuation measured in the subsurface at the AMLF is small due to the high
permeability of the landfill cover and refuse. However, because the permeability is high, small
pressure differences can result in significant flow (and barometric pumping). Barometric
pressure typically peaks twice in a given 24-hour period and differences between peaks and
troughs are typically less than about 0.05 psi. Larger changes in pressure may occur in response
to weather fronts. In general, high pressure is associated with calm, sunny weather and dry air,
while low pressure occurs on cloudy, rainy days with moist air.

As a consequence of barometric pumping at a typical landfill, during periods of rising barometric
pressure, LFG emissions through the cover will be reduced or reversed as outward flow caused
by LFG generation is reduced or reversed. If the rate of increase in barometric pressure is
sufficient to reverse flow, downward flow into the landfill cover will tend to reduce LFG
concentrations in the cover and shallow refuse. During periods of falling barometric pressure, the
opposite is expected: LFG emissions will increase as more gas flows upward and out of the
cover, and LFG concentrations within the cover and shallow refuse will increase.

At the AMLF, low LFG generation rates and aerobic degradation of refuse and methane have
created a slight vacuum. However, rising barometric pressure is expected to result in a decrease
in LFG concentrations in the cover and shallow refuse, and falling barometric pressure is
expected to result in an increase in LFG concentrations in the cover and shallow refuse. Periods
of falling barometric pressure, therefore, are expected to result in conditions that are the most
stressful to plants having shallow root systems.
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4. SURFACE SOIL CONDITIONS

Soil conditions were characterized by collecting samples of surficial cover materials to determine
suitability for planting. Soil samples were analyzed for macro- and micro-nutrients, salts, organic
matter, pH, bulk density, and water holding capacity by IAS Laboratories, an agricultural testing
laboratory located in Phoenix, Arizona. Samples from 10 locations across the landfill were
collected to account for spatial variability (Figure 2).

4.1 Methodology

Surface soil samples were collected near each of the soil vapor probe locations due to their
distribution throughout the landfill. The sample site at each of the vapor probes was selected near
surrounding vegetation. The top inch of soil was removed prior to sample collection.

The samples were collected using a clean AMS slide hammer attached to a stainless steel split
spoon core sampler. The split spoon was placed over the sample location and was driven into the
soil by sliding the hammer along the shaft. Once the end of the split spoon core sampler was near
land surface, it was removed. The sample was placed in a one gallon brown paper bag, per
laboratory direction. The stainless steel split spoon core sampler was removed from the slide
hammer and decontaminated using an Alconox triple rinse process after each use.

The sample containers were stored in a cool, secure place prior to transport to the laboratory.
After sample collection, HGC packed and delivered samples under Chain of Custody to IAS
Laboratories for an analysis that included a complete soil test with soil amendment
recommendations (consisting of available calcium, magnesium, sodium, potassium, nitrate,
phosphate, zinc, iron, manganese, copper, boron, sulfur, salinity, pH, and free lime), as well as
bulk density, organic matter, and soil moisture retention. Each sample was labeled with
permanent indelible ink on the container. Labels included the sample location, date and time of
collection, and the analysis requested.

4.2 Results

Results of the soil testing performed are summarized in Table 5. Laboratory reports are included
in Appendix G.

Cover soils are generally well-drained, consistent with their generally coarse-grained nature.
Field capacities range from 6.5% to 12.2%. Because the soils are expected to drain relatively
rapidly and retain relatively small amounts of water, frequent irrigation would be necessary
unless landscape plants having relatively small moisture requirements were chosen.
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Soil pH ranges from 7.5 to 8.8 indicating alkaline conditions. Free lime levels are high. Soil
salinities range from 0.8 to 8.2 deci Siemens per meter (dS/m) and average 4.2 dS/m, indicating
moderately saline conditions. Concentrations of calcium (5,200-6,000 mg/kg), magnesium (280-
670 mg/kg), and copper (1.2-12 mg/kg) are all very high; sodium (230-870 mg/kg), zinc (1.6-8.2
mg/kg), and manganese (3.2-15 mg/kg) are all high to very high; potash (130-460 mg/kg) and
iron (3.3-29 mg/kg) range from medium to very high; and nitrate as nitrogen (2.5-220 mg/kg)
and sulfur (3.9-570 mg/kg) range from low to very high. Concentrations of phosphorous (2.6-12
mg/kg) are very low to medium, and concentrations of boron (0.2-0.8 mg/kg) are very low to
low.

Based on these results, IAS Laboratories recommended soil amendments (Table 6). These
include the addition of:

1. phosphate and boron to all locations;

2. iron to locations AMVP-2, AMVP-5, AMVP-8, and AMVP-10 (to balance micro-
nutrients such that iron exceeds manganese and zinc);

3. manganese to locations AMVP-3 and AMVP-5 (to balance micro-nutrients such that
manganese exceeds zinc and copper);

4. magnesium to location AMVP-4 (to narrow the calcium to magnesium ratio to between
10:1 and 20:1);

5. nitrogen to all locations except AMVP-4, AMVP-6, AMVP-8, and AMVP-10;
6. sulfur to all locations except AMVP-3, AMVP-6, and AMVP-8 (to reduce pH); and
7. zinc to all locations except AMVP-2, AMVP-5, AMVP-8, and AMVP-9 (to balance

micro-nutrients such that zinc exceeds copper, being cautions against over-application).

IAS Laboratories also recommends extra irrigation with water to flush salts out of the root zone
at all locations except AMVP-1, AMVP-2, AVP-5, and AMVP-9.

4.3 Discussion

The overall pattern of concentrations of the major cations and anions indicate that the soil is
moderately saline, and that most of the sampled locations should be flushed with water to leach
excess salts from the root zone. The generally coarse-grained, well-drained nature of the cover
soils also indicates that water retention will be minimal and that frequent irrigation of typical
landscape plants would be needed.

The potential need for flushing to reduce salts and the likely frequent irrigation needs of
landscape plants may be problematic considering the site is a closed, unlined landfill. Although
there do not appear to be any current groundwater impacts related to the landfill, water
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application for flushing, and the ongoing frequent water application to sustain landscape plants,
may potentially result in leachate generation leading to undesirable future groundwater quality
impacts. Furthermore, increasing the moisture content of the refuse through frequent water
application to the overlying cover is expected to increase refuse degradation rates, leading to
greater rates of land subsidence in areas receiving water.

Reducing the need for water application by choosing landscape plants having low moisture
requirements (such as cacti) would reduce the potential for leachate generation and ground
subsidence. However, use of cacti is problematic because of their low tolerance to carbon
dioxide that exists at toxic levels at most shallow soil locations and is expected to remain at toxic
levels for some time into the future, as discussed in Section 3.3.4. Furthermore, the salinities of
the majority of the site cover soils are higher than most Sonoran desert surface soils in the
Tucson area which typically range from 0.5-2.0 dS/m (USDA, 2014a; 2014b). Six out of the ten
sampled locations have salinities that exceed 2.0 dS/m. This suggests that, independent of the
carbon dioxide issue, site soils may need to be flushed to reduce salinity before desert plants
(including cacti) could thrive.

An alternative to typical landscape plants or desert plants such as cacti would be grasses because
of their shallow root systems and greater carbon dioxide tolerance compared to cacti. Selecting
grasses that require low moisture and that have moderate salt tolerance should reduce the need
for water application and the potential consequences of leachate generation and land subsidence
at the site.
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5. CONCLUSIONS AND RECOMMENDATIONS

Based upon the available information, conditions in the AMLF range from methanogenic in the
northern portion (where refuse is thicker) to weakly methanogenic or aerobic elsewhere.
Methane generation rates at the site are relatively low, consistent with the age of the refuse and
the relatively dry conditions that limit refuse degradation rates. Methane oxidation supported by
oxygen transport into the subsurface appears to be occurring in most areas and is likely
contributing to relatively high carbon dioxide concentrations.

No substantive impacts to groundwater appear to be associated with the AMLF under current
conditions. Additionally, the results of methane monitoring around the perimeter of the AMLF
do not indicate any significant lateral migration of methane from the landfill. The apparent
absence of lateral migration likely results from a combination of primarily upward migration of
methane through the permeable cover soils and perimeter methane oxidation. This condition
would likely change if the site were ever covered with relatively impermeable material. Blocking
upward migration of methane and downward transport of oxygen is expected to increase
subsurface methane concentrations and promote lateral and downward migration of methane into
perimeter and underlying soils.

Based on the results of the investigation, the following conclusions can be drawn:

1. Shallow cover soil methane concentrations are likely to increase beneath buildings
constructed on the site due to the transport barrier created by the foundation slabs.
Building foundation slabs will also restrict oxygen transport into the shallow soils and
reduce methane oxidation, further increasing methane concentrations beneath the
buildings.

2. Although methane generation rates at the site are low due to low refuse degradation rates,
they are likely to persist for some time, prolonging the potential for methane hazards and
for high carbon dioxide concentrations.

3. Landscape plants are unlikely to thrive over most of the site without flushing of cover
soils with water to reduce salts and without adding amendments to the soils.

4. The coarse-grained, well-drained nature of the cover soils indicates that water retention
will be small and that frequent watering of any landscape plants would be needed.
Frequent water application may increase biodegradation rates in refuse underlying cover
soils receiving water, thereby increasing subsidence and increasing the potential for
leachate generation and future groundwater quality impacts. Even in the absence of water
application, ongoing land subsidence resulting from refuse degradation must be
considered in assessing any future use of the site.
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5. High carbon dioxide concentrations in cover soils and underlying refuse will stress trees
and/or shrubs planted at the site. Cacti and other succulents having low carbon dioxide
tolerance are unlikely to survive.

6. Grasses having tolerance to carbon dioxide and to relatively saline soils are likely to
perform better than typical landscape plants or cacti.

Development options will be limited without significant modifications to the site because of the
likely persistence of methane hazards and potential buildup of methane beneath any buildings
constructed on-site; ongoing ground subsidence resulting from refuse degradation; potentially
increased subsidence and leachate generation resulting from water application for landscaping;
the need to improve cover soil chemistry to support landscape plants; and carbon dioxide levels
that are likely to stress or be fatal to most landscape plants and/or desert trees, shrubs, and cacti.
Under present conditions, potential uses of the site would, at a minimum, need to account for the
potential methane hazards and ongoing ground subsidence, which would affect the feasibility of
closed structures and present difficulties even for public walkways, hiking or biking trails, etc.

Hazards would be minimized by maintaining the site primarily as open ground with open
structures built to withstand subsidence conditions, by limiting landscaping to suitable grasses
and/or potted plants, and by limiting public access to certain times of the year. During periods
when the site is not in public use, the site could be inspected and prepared for the next use. Any
areas undergoing unacceptable subsidence could be leveled, any open subsidence cracks
repaired, public trails and walkways inspected for any offsets and repaired, and landscaping
revised or repaired, as needed.

Eventually the hazards related to refuse degradation will be reduced to the extent that other
options for site use will become more acceptable.
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7. LIMITATIONS

The information and any opinions, recommendation, and/or conclusions presented in this report
are based upon the scope of services and information obtained through the performance of the
services, as agreed upon by HGC and the party for whom this report was originally prepared.
Results of any investigations, tests, or findings presented in this report apply solely to conditions
existing at the time HGC’s investigative work was performed and are inherently based on and
limited to the available data and the extent of the investigation activities. No representation,
warranty, or guarantee, express or implied, is intended or given. HGC makes no representation as
to the accuracy or completeness of any information provided by other parties not under contract
to HGC to the extent that HGC relied upon that information. This report is expressly for the sole
and exclusive use of the party for whom this report was originally prepared and the particular
purpose for which it was intended. Reuse of this report, or any portion thereof, for other than its
intended purpose, or if modified, or if used by third parties, shall be at the sole risk of the user.
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TABLES



TABLE 1

Vapor Probe Nest Locations and Construction
A Mountain Landfill

Va

por Probe
Nest ID

Latitude
(degree)

Longitude
(degree)

Screened
Intervals
(ft bls)

AMVP-1

32.2133333

-110.9852778

5-6

15-16

34-35

AMVP-2

32.2127778

-110.9844444

5-6

12-13

34-35

AMVP-3

32.2125000

-110.9855556

6-7

12-13

24-25

AMVP-4

32.2116667

-110.9852778

5-6

11-12

24-25

AMVP-5

32.2119444

-110.9866667

5-6

12-13

24-25

AMVP-6

32.2122222

-110.9875000

5-6

11-12

19-20

AMVP-7

32.2111111

-110.9875000

5-6

10-11

24-25

AMVP-8

32.2111111

-110.9866667

5-6

12-13

24-25

AMVP-9

32.2105556

-110.9858333

4-5

13-14

24-25

AMVP-10

32.2100000

-110.9872222

7-8

16-17

24-25

Notes:

ft bls = feet below land surface
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TABLE 2

A Mountain Landfill

Landfill Gas Monitoring Results

Carbon
: Methane .. Oxygen
Probe Date and Time CH, (%) Dioxide 0, (%)
N co ) | TP
AMVP-1-S 3/16/2015 14:36 8.4 17.4 4.0
3/18/2015 13:28 7 19 3.1
AMVP-1-M 3/18/2015 13:31 31.8 27.6 0
AMVP-1-D 3/18/2015 13:36 24.2 25.5 0
AMVP.2.s | 3/16/201515:17 1.1 12.3 5.9
3/18/2015 13:52 0.8 13.6 5.7
AMVP-2-M 3/18/2015 13:55 7.3 20.5 0.4
AMVP-2-D 3/18/2015 13:58 55.6 35.5 0
AMVP-3-S 3/16/2015 14:50 1 10.9 9
3/18/2015 13:42 0.7 11.7 9.3
AMVP-3-M 3/18/2015 13:45 4.3 21.6 0
AMVP-3-D 3/18/2015 13:48 7 23.4 0
AMVP-4-S 3/16/2015 15:05 0.6 7.2 12.3
3/18/2015 14:01 0.2 8.3 12.5
AMVP-4-M 3/18/2015 14:04 7.4 211 0
AMVP-4-D 3/18/2015 14:07 12.7 239 0
AMVP-5-S 3/16/2015 15:57 0.5 3.1 16
3/18/2015 14:47 0.2 3.5 16.9
AMVP-5-M 3/18/2015 14:50 3.3 19.9 0.9
AMVP-5-D 3/18/2015 14:53 6 22.8 0
AMVP-6-S 3/16/2015 16:04 0.5 1.3 17.6
3/18/2015 14:56 0.2 1.6 18.9
AMVP-6-M 3/18/2015 14:59 0.5 9.8 10.9
AMVP-6-D 3/18/2015 15:02 1.4 16.1 4.3
AMVP-7-S 3/16/2015 15:42 0.5 1.2 17.6
3/18/2015 14:29 0.2 1.5 19.2
AMVP-7-M 3/18/2015 14:32 0.6 15.9 5.1
AMVP-7-D 3/18/2015 14:35 2.1 21.2 0
AMVP.g.S | 3/16/201515:50 1 14.3 5.5
3/18/2015 14:38 0.8 14.4 6
AMVP-8-M 3/18/2015 14:41 7.3 23 0
AMVP-8-D 3/18/2015 14:44 9.3 24 0
AMVP-9-S 3/16/2015 15:28 0.6 7.4 11.3
3/18/2015 14:09 0.2 8.4 12.1
AMVP-9-M 3/18/2015 14:14 1.7 21 0
AMVP-9-D 3/18/2015 14:17 8.1 23.7 0
AMVP-10-S 3/16/2015 15:35 0.5 3.8 15.2
3/18/2015 14:20 0.2 45 16
AMVP-10-M 3/18/2015 14:23 1.7 20.4 0
AMVP-10-D 3/18/2015 14:26 2.8 22.2 0
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TABLE 3

Field and Laboratory Landfill Gas Concentrations in Shallow Vapor Probes

Field Measurements Lab Results

. Methane C:arb.on Oxygen | Methane C:arb.on Oxygen
Probe Date and Time CH, Dioxide o, CH, Dioxide o,
co, co,
AMVP-1-S | 3/16/2015 14:36| 84,000 | 174,000 | 40,000 82,000/ 190,000 45,000
AMVP-2-S [3/16/2015 15:17| 11,000 | 123,000 | 59,000 6,500( 140,000 71,000
AMVP-3-S | 3/16/2015 14:50| 10,000 | 109,000 | 90,000 6,100/ 120,000| 100,000
AMVP-4-S |[3/16/2015 15:05| 6,000 72,000 | 123,000 190 81,000 140,000
AMVP-5-S | 3/16/2015 15:57| 5,000 31,000 | 160,000 51 37,000 180,000
AMVP-6-S |[3/16/2015 16:04| 5,000 13,000 | 176,000 54 17,000| 200,000
AMVP-7-S | 3/16/2015 15:42| 5,000 12,000 | 176,000 18 16,000( 200,000
AMVP-8-S |[3/16/2015 15:50| 10,000 | 143,000 | 55,000 4,500| 150,000 70,000
AMVP-9-S |3/16/2015 15:28| 6,000 74,000 | 113,000 38 87,000/ 130,000
AMVP-10-S (3/16/2015 15:35| 5,000 38,000 | 152,000 13 45,000 170,000
Notes:

Concentrations reported as parts per million
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TABLE 4

Pneumatic Parameter Estimates Based on Baro-Pneumatic Analysis

A-Mountain Landfill

Location ky Keov 0, 9,
AMVP-2 25 10 0.3 0.2
AMVP-7 25 10 0.3 0.2
AMVP-8 25 10 0.3 0.2

Notes:
k, = Vertical gas permeability (darcies)

k.o, = Cover gas permeability (darcies)
¢ ,= Gas porosity (refuse)
¢ ,= Gas porosity (cover)

H:\2014037.00 Rio Nuevo A Mtn landfil\Report\Tables\Table 4 -_Baropneumatic_Test_Results.xls: T4 Summary
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TABLE 5
Surface Soil Parameter and Analytical Results
A-Mountain Landfill

*Water Holding Capacity Moisture % ***Bulk Density Mineralization (mg/kg) Computed % .. Free
IAS 1/3 Bar 15 Bar Field “Organic g/cc |[Ib/cu. Yd PH Ca Mg Na | Potash | Fe Zn Mn Cu | NO;-N P B S Sodium ?:ISI;::;, Lime
Sender ID| Lab No. Capacity Matter % o 3 (ESP) Level
AMVP-1 428 20 9 10.9 3.2 1.16 1947 8.8] 5,900 530 230 280 11 3.1 4.6 3.7 13 6.6] 0.17 3.9 2.8 0.8|High
AMVP-3 429 14.4 6.8 7.6 3.3 1.24 2095 7.7 5,600 470 440 320 12 7.3 9.7 12 3.1 9.9] 0.65 180 5.5 7.2|High
AMVP-4 430 13.3 6.8 6.5 1.9 1.32 2220 8.6] 5,800 280 230 190 4.4 2.4 3.4 2.7 220 5.2 0.33 8.9 3 6|High
AMVP-2 431 14.3 7.2 7.1 1.8 1.23 2073 8.4 5,700 300 230 130 3.3 2.7 3.7 1.2 3.5 2.6 0.81 83 3.1 1.8[High
AMVP-9 432 16.3 7.9 8.4 2.2 1.23 2065 8.3] 6,000 300 230 240 5.6 2.7 3.2 2.7 12 10| 0.38 93 2.9 1.5|High
AMVP-10 433 22 9.8 12.2 2.8 1.2 2023 8.3 6,000 670 870 280 4.1 1.6 4.7 3 70 3.9 0.76 570 9.4 8.2|High
AMVP-7 434 17.6 8.4 9.2 2.5 1.22 2058 8.6] 5,600 410 400 260 16 2.7 6.6 5.8 10 8.6 0.5 61 5.1 2.1|High
AMVP-8 435 16.3 7.3 8.9 2.7 1.23 2072 7.8] 5,600 440 540 460 5.5 8 9.5 4.3 2.5 12 0.6 140 6.7 8[High
AMVP-5 436 16.3 7.6 8.7 3 1.23 2071 8.6] 5,600 400 230 250 7 8.2 3.9 4.8 17 6.9 0.33 9 3 0.9]|High
AMVP-6 437 18.9 8.9 10.1 3 1.18 1982 7.5 5,200 420 270 230 29 1.9 15 6.2 200 11 0.4 230 3.8 5.8|High
Notes:

*Analysis modified ASTM D3152 and ASTM D2325
**AASHTO:T267-86
***The Nature and Properties of Soils Brady , Nyle. 8th Ed. Ch.3.7 p. 50-51
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TABLE 6

Surface Soil Fertility Recommendations

A-Mountain Landfill

_ _ Amendments (Ib/1000 ft) Leaching of

Nitrogen | Phosphate | potas" | Magnesium |Sulfur| Iron | Zinc | Manganese | Copper Boron Elemental 0
Sender ID Crop N? Pgosb K20 Mg® s Fed Zn® Mnf Cu BY Sulfur® Excess Salts
AMVP-1_ |Landscape 1 2 ) ) ) ) 0.05 ) i 0.02 20 .
AMVP-3 |Landscape 25 2 - - - - 0.1 0.1 - 0.02 - Yes
AMVP-4  |Landscape - 2 - 0.5 - - 0.05 - - 0.02 15 Yes
AMVP-2  |Landscape 2.5 2.5 - - - 0.1 - - - 0.02 10 -
AMVP-9  [Landscape 1 2 - - - - - - - 0.02 10 -
AMVP-10 |Landscape - 2.5 - - - 0.1 0.1 - - 0.02 10 Yes
AMVP-7  |Landscape 2 2 - - - - 0.1 - - 0.02 15 Yes
AMVP-8 |Landscape i 1 - - - 0.2 - - - 0.02 - Yes
AMVP-5 |Landscape 1 2 - - - 0.1 - 0.05 - 0.02 15 -
AMVP-6 |Landscape - 2 - - - - 0.2 - - 0.02 - Yes
Notes:

@ Broadcast nitrogen and water into soil. Apply the nitrogen after leaching the excess salts out of the root zone.

b Broadcast phosphate and till into soil where possible.

° Apply magnesium to narrow the calcium to magnesium ratio. Landscape plants grow best with a calcium to magnesium ratio of 10:1 to 20:1.
a Apply iron to balance micronutrients. There should be more iron than manganese and zinc available in the soil.

¢ Apply zinc to balance micronutrients. There should be more zinc than copper available in the soil. Do no over apply.

f Apply manganese to balance micronutrients. There should be more manganese available in the soil than zinc and copper.

9 Apply boron by dissolving it in water and then spray it over the soil. If a boron fertilizer cannot be found use 20 Mule Team Borax Natural Laundry Booster.
If using Borax, mix 1 tablespoon per 5 gal water. Then apply 2 gal solution per 1000 ft2.

" Till sulfur into the soil to reduce PpH. Disper/sul or SSP are sulfur products that should dissolve and can be used if tilling is not possible.

! Irrigate with extra water to flush salts from root zone. Landscape plants grow best with sodium below 300 ppm and salinity below 3 dS/m.
Leaching will also help reduce the nitrate-nitrogen concentration. Nitrogen values above 80 ppm can cause plant burn.

Ib = pound

ft? = feet squared
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APPENDEX A

HISTORICAL METHANE MONITORING RESULTS
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HGC-WELL-IUC RIQ NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project: _Rio Nuevo "A" Mountain Landfill Boring: AMVP-1 Pg._1_of _1
Drilling Co: _Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/2315
Location: _~360 ft E of the Mission Gardens Sampler: _Grab Date Completed: 2/23115
& ~250 ft S of Mission Lane Desc. of Meas Pt: _Top of Quter Casing Logged by: _W.Thompson
Land Surf. Elev: _2367.00 Meas. Pt. Elev: _2340 Reviewed by: WT
WELL COMPLETION
T 8" diameter steel i
' . " \ [5)
< e wellhousing w/ 3 < |l DESCRIPTION
g stick up lockable 2|80 . . .
3 cover alsS (see lithologic log for details)
AT , Silt with Sand - pinkish gray (7.5YR6/2); sand fraction is coarse to very fine grained, fairly
141, ;|— Neat Cement (0-2 . well-graded through to silt fraction; gravel fraction to 3" diameter with few cobbles to 6" in
- bls) | _diameter, subangular o rounded; loose mix; dry; strong reactionto HCI _ __ _ _ _ _ _
] | Hydrated Bentonite B Silt - brown (7.5YR5/3); sand fraction is primarily very fine grained; gravel fraction to 1" max
% (2-4' bls) diameter, subangular to rounded; soft gritty texture; loose; dry; strong reaction to HCI
5] "1 #8-128and (4-7'bls) | 5 o __________
% #z| Refuse - dark gray (7.5YR4/1); primarily wood; some plastic and other household waste; highly
7 "z ay| decomposed; strong acidic odor; damp
I 1"SCH40, PVC, flush| |= =
1 threaded casing (typ. RS
. of 3) da
10 10 ]z =
Hydrated Bentonite ~
7 1 (7-13' bls) 1= =
i "1 #8-12 Sand (13-17' J==
15 bls) 5% =
1" SCH40, PVC, X
. 0.05" slotted screen Tz =
. w/ end cap (typ. of 3) 4~ &
20 201 =
Borehole 8" diameter ~
] — (0-36' bls) 1= =
25_| 253 ~
7] Hydrated Bentonite ] f f
N T (17-33'bls) 1= =
30 30z =
35 1 #8-12Sand (3336 |35~ ~ , ,
1 bls) X = less wood fibers and more plastic
T Total Depth 36 ft bls
HYDRO Lithologic Log and Well Construction Details of AMVP-1
CH EM, I NC_ Approved Date Revised Date Reference: FIG.
MB 5115 BDV 5/7115




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project:
Drilling Co:
Location:

Land Surf. Elev:

Rio Nuevo "A" Mountain Landfill
Cascade Drilling - J. Cothron

~300 ft SE of AMVP-1

Desc. of Meas Pt:

2368.00

Boring:

Drilling Method:
Sampler:

Meas. Pt. Elev:

Auger

AMVP-2

Date Started:

Grab

Top of Outer Casing

Date Completed:
Logged by:

2371

Reviewed by:

Pg. 1 of 1

2/24/15
2/24/15

W.Thompson

WT

WELL COMPLETION

8" diameter steel

Depth - FT.

10

/wellhousing w/ 3
stick up lockable
cover

Depth - FT.
Graphic
Log

DESCRIPTION

(see lithologic log for details)

| — Neat Cement (0-2'
bls)

Hydrated Bentonite
4 — (2-4' bls)

NN

- #8-12 Sand (4-7' bls)

Hydrated Bentonite
L 4— (7-10' bls)

"1 #8-12 Sand (10-14'
bis)

15_|

20

25_]

threaded casing (typ.
of 3)

Hydrated Bentonite
17— (14-33' bls)

1" SGH40, PVC,
0.05" slotted screen
w/ end cap (typ. of 3)

— (0-36' bls)

— #8-12 Sand (33-36'
| bls)

1" SCH40, PVC, flush

Borehole 8" diameter

10

204

25

30_]

35_|

|
00 Q0 R0 Q0 R QRN W W R W NN W R RN W R
R0 A0 20 200 NN XM NN MR AW WA RN W R

Sandy Silt with Gravel - light brown (7.5YR6/4) - sand fraction is medium to fine grained; gravel

fraction to 2" max diameter, subrounded to rounded; loose mix; dry; strong reaction HCI

Silt with Sand - light brown (7.5YR6/4); sand fraction is medium to fine grained; gravel fraction

to 2" max diameter, subrounded to rounded; loose mix; dry; strong reaction HCI

odor; damp; strong reaction HCI

Refuse - very dark gray (7.5YR3/1); wood fibers, plastic, glass; mulch like texture; strong acidic

Total Depth 36 ft bls

HYDRO
GEO
CHEM, INC.

Lithologic Log and Well Construction Details of AMVP-2

Approved
MB

Date
5115

Date
5/7115

Revised

BDV

Reference:

FIG.




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project:

Drilling Co:

Location:

Land Surf. Elev:

Rio Nuevo "A" Mountain Landfill

Cascade Drilling - J. Cothron

~300 ft SE of Mission Gardens

Desc. of Meas Pt:

2362.00

Drilling Method:
Sampler:

Meas. Pt. Elev:

Auger

Boring:

AMVP-3

Pg. 1 of 1

Date Started:

Grab

Top of Outer Casing

Date Completed:
Logged by: _W.Thompson

2365

Reviewed by:

2/25/15
2/25/15

WT

Depth - FT.

WELL COMPLETION

NN

8" diameter steel

/wellhousing w/ 3
stick up lockable
cover

Depth - FT.

Graphic
Log

DESCRIPTION

(see lithologic log for details)

NIENENES

| Neat Cement (0-3'
bls)

| Hydrated Bentonite
(3-5' bls)

"] #8-12 Sand (5-8'bis)

| Hydrated Bentonite
(8-10' bls)

" #8-12 Sand (10-14'

bls)

| Hydrated Bentonite
(14-22' bls)

of 3)

(0-26' bls)

"] #8-12 Sand (22-26'

bls)

1" SCH40, PVC,

0.05" slotted screen

1" SCH40, PVC, flush
threaded casing (typ.

| 8" Borehole diameter

w/ end cap (typ. of 3)

20_|

25 )

000 0N NN N W N W W W W W AN WA RN RN NN
R0 00 200 2 20 2 W 2N W NN AW W W W N W N W NN R

Silt with Sand - brown (10YR5/3); sand fraction is primarily fine to very fine grained; gravel

fraction to 2" max diameter, subangular to rounded; soft; gritty flour like texture; loose mix;
dry; strong reaction to HCI

waste

Refuse - dark gray (7.5YR4/1); glass and metal shards, plastic, rubber and typical household

Total Depth 26 ft bls

HYDRO
GEO
CHEM, INC.

Lithologic Log and Well Construction Details of AMVP-3

Approved
MB

Date
5115

Revised

BDV

Date
5/7115

Reference:

FIG.




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project: _Rio Nuevo "A" Mountain Landfill Boring: AMVP-4 Pg. 1 of _1_
Drilling Co: _Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/24/15
Location: _~450 ft S of AMVP-2 amd ~35 ft Sampler: _Grab Date Completed: 2/24/15
W of perimeter road Desc. of Meas Pt: _Top of Outer Casing Logged by: _W.Thompson

Land Surf. Elev:

2370.00

Meas. Pt. Elev: _2370 Reviewed by: WT

Depth - FT.

WELL COMPLETION

NN

NN |

= 8" diameter steel

/wellhousing w/ 3
stick up lockable
cover

DESCRIPTION
(see lithologic log for details)

Depth - FT.
Graphic
Log

| Neat Cement (0-2'
bls)

i— Hydrated Bentonite
(2-4' bls)

"1 — #8-12 Sand (4-7'bls)

| Hydrated Bentonite
(7-9' bls)

W

1 #8-12Sand (9-13
T bis)

" | 8" Borehole diameter
(0-26' bls)

threaded casing (typ.
of 3)

| Hydrated Bentonite
(13-22' bls)

"] #8-12 Sand (22-26'
T bis)

1" SCH40, PVC,

0.05" slotted screen
w/ end cap (typ. of 3)

1" SCH40, PVC, flush

Sandy Silt with Gravel - brown (7.5YRS5/3); sand fraction is fine to very fine grained; gravel
fraction to 1" max diameter, subangular to rounded; soft flour like texture; dry; strong reaction
to HCI

Refuse - primarily plastic, glass, and typical household waste; damp; acidic odor; moderate
reaction to HCI

refuse becomes black; with mulch like texture

20|

25_

00 Q0 Q0 QRN R QTR NN NN R R R KRR R RN
00 20 R0 0 0N RN NN NN R QW R W RN

Total Depth 26 ft bls

HYDRO
GEO
CHEM, INC.

Lithologic Log and Well Construction Details of AMVP-4

Approved Date Revised Date Reference: FIG.
MB 5/1/15 BDV 5/7115




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project:
Drilling Co:

Rio Nuevo "A" Mountain Landfill Boring: AMVP-5

Cascade Drilling - J. Cothron

Location:

Land Surf. Elev:

~400 ft E of Mission Rd & ~350 ft

S of Mission Gardens

2366.00

Pg. 1 of 1

Drilling Method: _Auger Date Started: 2/26/15

Sampler: _Grab
Desc. of Meas Pt: _Top of Quter Casing

Date Completed: 2/26/15
Logged by: W.Thompson_

Meas. Pt. Elev: _2369 Reviewed by: WT

Depth - FT.

WELL COMPLETION

20}

N

NN

NN

— 8" diameter steel

/wellhousing w/ 3
stick up lockable
cover

Depth - FT.

Graphic
Log

DESCRIPTION
(see lithologic log for details)

e
A__ Neat Cement (0-2'
bls)

| Hydrated Bentonite
(2-4' bls)

N

" #8-12 Sand (4-7" bls)

| __ Hydrated Bentonite
(7-9' bls)

N

"] #8-12 Sand (9-13
)

1" SCH40, PVC, flush
threaded casing (typ.
of 3)

| __ 8" Borehole diameter
(0-26' bls)

| Hydrated Bentonite
1 (13-22' bls)

| #8-12 Sand (22-26'
T bls)

1" SCH40, PVC,

0.05" slotted screen
w/ end cap (typ. of 3)

dry; strong reaction to HCI

refuse present at about 20% silt/sand mix

N
[3)]
|

WWWWWARWRRRRNWANRNRNNNRXRRXVRAXRRARNR
00 NN N AW RN A RQ QRN N A RN W R W RN XpRRR

Refuse - very dark gray (7.5YR3/1); wood fibers, plastic, glass, steel shards, rubber and typical
household waste; mulch like texture; strong acidic odor; damp; moderate reaction to HCI

Silt with Sand - yellowish brown (10YR5/4); sand fraction is fine to very fine grained; gravel
fraction to 1" max diameter, subangular to rounded; gritty flour like texture; soft; loose mix;

Total Depth 26 ft bis

HYDRO
GEO
CHEM, INC.

Lithologic Log and Well Construction Details of AMVP-5

Approved Date Revised Date Reference:

MB 51/15 BDV 5/715

FIG.




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project: _Rio Nuevo "A" Mountain Landfill Boring: AMVP-6 Pg._1_of _1
Drilling Co: _Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/26/15
Location: _~120 ft E of Mission Rd & ~190 ft Sampler: _Grab Date Completed: 2/26/15
S of Mission Gardens Desc. of Meas Pt: _Top of Quter Casing Logged by: _W.Thompson
Land Suri. Elev: _2365.00 Meas. Pt. Elev: _2368 Reviewed by: WT
WELL COMPLETION
T MM 8" diameter steel k o
. wellhousing w/ 3' L | &
%_ / stick up lockable %. fo ,DES(?RIPTION )
3 cover S8158 (see lithologic log for details)
AT [ Silt with Sand - yellowish brown (10YR5/4); sand fraction is fine to very fine grained; gravel
_ A |, | A Neat Cement (0-2' i fraction to 2" max diameter, subangular to rounded; gritty flour like texture; soft; loose mix;
bls) dry; strong reaction to HCI
e 4 4
| | Hydrated Bentonite ]
% (2-4' bls)
] | #8-12Sand (4-7'bis) | ]|
5] 5
decreased gravel and sand; corresponding increase in silt fraction
i | 1" SCH40, PVC, flush| |
~| threaded casing (lyp.
_ » of 3) .
] 4 — Hydrated Bentonite |
(7-10' bls)
10_] 7/4__ 8" Borehole diameter (1o _1WII} o ___
(0-26' bls) = x| Refuse - very dark gray (7.5YR3/1); wood fibers, plastic, glass, metal shards; fairly
_ la a| decomposed; mulch like texture; acidic odor; damp; moderate reaction to HCI
.| #8-12 Sand (10-14' N
4 “l  bls) 1= =
15_| A— Hydrated Bentonite 15_| ; ;
(14-17' bls) -
] #8-12 Sand (17-21" ==
[ o) X x
1" SCH40, PVC, 208 & e _____
0.05" slotted screen Silty Clay - dark grayish brown (10YR4/2),; sand fraction is very fine grained; very soft,
_ w/ end cap (typ. of 3) _ moderately plastic, cohesive; moist; strong reaction to HCL; bottom of refuse layer
25 | 25_]
I Total Depth 26 ft bls
Lithologic Log and Well Construction Details of AMVP-6
Approved Date Revised Date Reference: FIG.
MB 5115 BDV 5/7115




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project: _Rio Nuevo "A" Mountain Landfill Boring: AMVP-7 Pg._1_of _1_
Drilling Co: _Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/25/15
Location: _~120 ft E Mission Rd & ~600 ft S Sampler: _Grab Date Completed: 2/25/15
of Mission Gardens Desc. of Meas Pt: _Top of Outer Casing Logged by: _W.Thompson
Land Surf. Elev: _2372.00 Meas. Pt. Elev: _2375 Reviewed by: WT
WELL COMPLETION
(T S elE 8" diameter steel i o
: wellhousing w/ 3' L=<
5 / stick up lockable = So ) DESC,RIPTION .
a cover 3155 (see lithologic log for details)
2 TAT- Sandy Silt with Gravel - brown (7.5YR4/3); sand fraction is primarily fine grained; gravel fraction
_ A 1, | A— Neat Cement (0-2' | to 2" max diameter, subangular to rounded; gritty flour like texture; loose mix; dry; strong
bls) reaction to HC!
14 /7
a A— Hydrated Bentonite |
(2-4' bls)
- 5 T et L 7o ot T AN o e T T T T T T T T N T T T T T
- — #8-12 Sand (4-7' bls) Silt - brpwn (7.5YR5/4); sand fraction is very fine, flour like texture; slightly damp; strong
- ] reaction to HCI
7 Hydrated Bentonite 7]
71 (7-8'bls) i
| #8-12 Sand (8-12' i
g bls)
o ol _
X 22| Refuse - wood fibers, glass, metal, plastic; fairly decomposed; mulch like texture; damp; strong
1" SCH40, PVC, flush 1o a| reactionto HCI
threaded casing (typ. NN
of 3) q==
15| | __Hydrated Bentonite 15} ; ;
(12-22' bls) NN
a ___ 8" Borehole diameter | f f
(0-26' bls) ==
20_] 20| =
i | #8-12 Sand (22-26° ==
; bls) ==
25| 1" SCH40, PVC, 25 T
0.05" slotted screen ==
. w/ end cap (typ. of 3) = x
Total Depth 26 ft bls
HYDRO Lithologic Log and Well Construction Details of AMVP-7
CH EM, I NC. Approved Date Revised Date Reference: FIG.
MB 5/1/15 BDV 5/715




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project:

Drilling Co:

Location:

Rio Nuevo "A" Mountain Landfill Boring: AMVP-8 Pg. 1 of 1
Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/25/15
~450 ft E of Mission Rd & ~600 ft Sampler: _Grab Date Completed: 2/25/15

S of Mission Gardens

Desc. of Meas Pt: _Top of Quter Casing

Land Surf. Elev:

2365.00

Logged by: _W.Thompson

Meas. Pt. Elev: _2368 Reviewed by: wT

Depth - FT.

WELL COMPLETION

N\
NI

8" diameter steel

/ wellhousing w/ 3'
stick up lockable
cover

Depth - FT.

DESCRIPTION
(see lithologic log for details)

Graphic

NN

| Neat Cement (0-2'
bls)

A

| Hydrated Bentonite
(2-4' bls)

N

-4 — 48-12 Sand (4-7" bls)

| Hydrated Bentonite
(7-10' bls)

N

| #8-12 Sand (10-14
T ols)

| Hydrated Bentonite
T (14-22' bls)

1" SCH40, PVC, flush

threaded casing (typ.
of 3)

|___ 8" Borehole diameter
(0-26' bls)

" #8-12 Sand (22-26'
T bis)

1" SCH40, PVC,

0.05" slotted screen
w/ end cap (typ. of 3)

20

25 ]

HCI

described above; very strong acidic odor

refuse only

020 N0 N R W W N W W N R NN NN AW RN W R RN R W w——————]Log

00 20 N N0 AR R NN NN NN AW WA W N W W W W W W R WA N R

Refuse - glass and metal shards, plastic and typical household waste; mixed with some soil as

Sandy Silt with Gravel - brown (10YR4/3); sand fraction is medium to very fine grained; gravel
fraction to 2" max diameter, subangular to rounded; soft; loose mix; dry; strong reaction to

Total Depth 26 ft bls

GEO

C

HEM, INC.

Lithologic Log and Well Construction Details of AMVP-8

Approved Date Revised Date Reference:

MB 51/15 BDV 5/7/15

FIG.




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project: _Rio Nuevo "A" Mountain Landfill Boring: AMVP-9 Pg._1_of 1
Drilling Co: _Cascade Drilling - J. Cothron Drilling Method: _Auger Date Started: 2/24/15
Location: _~500 ft SW of AMVP-4 & ~900 ft Sampler: _Grab Date Completed: 2/24/15
SE of mission Gardens Desc. of Meas Pt: _Top of Outer Casing Logged by: _W.Thompson
Land Surf. Elev: _2367.00 Meas. Pt. Elev: _2367 Reviewed by: WT
WELL COMPLETION
i Mo 8" diameter steel & o
. wellhousing w/ 3' LE
"Ei) /stick up lockable -‘E'-). o ,DESC,;RIPHON .
a cover 2158 (see lithologic log for details)
A0 17 Sandy Silt with Gravel - brown (7.5YR4/4); sand fraction is primarily fine to very fine grained;
411, ;T Neat Cement (0-1.5' | gravel fraction to 2" max diameter, subangular to rounded; loose mix; gritty flour like texture;
bls) dry; strong reaction to HCI '
T — Hydrated Bentonite ]
_| (1.5-3' bls) _|
5| '— #8-12 Sand (3-6' bls) 5|
] 1 _Sﬁd—y Silt - Fro_wn—(7_.5-\7RE/4_) :'sand fraction is fine tgvgry—ﬁﬁear:ﬁ ned; frace iFe_gr?ﬁnEd_g ravel
| _ to 3/4" max diameter, subangular to rounded; gritly flour like texture; small pieces of glass
and metal; dry; strong reaction to HC!
o | Hydrated Bentonite 1
% (6-11' bls) Z 2| Refuse - paper, glass, metal shards; typical household waste
10 10|% =
] Sandy Silt - brown (7.5YR4/4); sand fraction is very fine grained; loose mix; dry; strong reaction
] #8-12 Sand (11-15' ] to HCI; refuse is absent
; bls)
& x| Refuse - paper, glass, melal shards; typical household waste
1" SCH40, PVC, flush| |~ ~
threaded casing (typ. N
of 3) 15|~ =
a Hydrated Bentonite | ; ;
(15-22' bls) N
20 20|~ ~
_ | 8" Borehole diameter 1= =
(0-26' bls) =
i "] #8-12 Sand (22-26' Jz =
: bls) =
25 _| 1" SCH40, PVC, 25 | =
0.05" slotted screen =z | very dark gray (7.5YR3/1); fairly well decomposed into a mulch like texture; strong acidic odor;
- w/ end cap (typ. of 3) ~ _=| moist; strong reaction to HCI
Total Depth 26 ftbls
HYDRO Lithologic Log and Well Construction Details of AMVP-9
CH EM, I NC. Approved Date Revised Date Reference: FIG.
MB 51/15 BDV 5/7115




HGC-WELL-IUC RIO NUEVO LF.GPJ NEWPROJ.GDT 5/7/15

Project:

Drilling Co:
Location:

Rio Nuevo "A" Mountain Landfill
Cascade Drilling ~ J. Cothron

Boring:

~280 ft SE of AMVP-9

Land Surf. Elev:

2368.00

Drilling Method:

Sampler:
Desc. of Meas Pt:
Meas. Pt. Elev:

Auger

AMVP-10

Pg. 1 _of 1

Date Started:

Grab

Top of Outer Casing

Date Completed:

2371

Reviewed by:

Logged by:

2/25115
2/25115

W.Thompson
WT

Depth - FT.

WELL COMPLETION

1
N
NN |

8" diameter steel

/wellhousing w/ 3
stick up lockable
cover

Depth - FT.
Graphic

Log

DESCRIPTION
(see lithologic log for details)

~

NN\

|___Neat Cement (0-2'
bls)

A

i Hydrated Bentonite
(2-6' bls)

| 8" Borehole diameter
(0-26' bls)

" #8-12 Sand (6-10°
. bls)

A Hydrated Bentonite
(10-15' bls)

1" SCH40, PVC, flush

threaded casing (typ.
of 3)

“]_ #8-12 Sand (15-19'
: bls)

| Hydrated Bentonite
(19-22' bls)

"] #8-12 Sand (22-26'
T bls)

1" SCH40, PVC,

0.05" slotted screen
w/ end cap (typ. of 3)

10

25_|

Q0 AW N W N R AR NN R W W WA RN WR RN R

Q02000 QR QW WM N NN NN WA RN R R

Silt with Sand - brown (7.5YR5/4); sand fraction is primarily very fine grained; gravel fraction to

2" max diameter, subangular to rounded; gritty flour like texture; dry; strong reaction to HCI

household waste; fairly well decomposed to mulch like texture

Refuse - very dark gray (7.5YR3/1); wood fibers, plastic, glass and metal shards, typical

Total Depth 26 ft bls

H

YDRO

GEO

C

HEM, INC.

Lithologic Log and Well Construction Details of AMVP-10

Approved
MB

Date
51/15

Date
5/7/15

Revised

BDV

Reference:

FIG.




APPENDIX C

FIELD FORMS FOR
LANDFILL GAS SAMPLING






HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

well I0: AMVP - |
Project Name/Number: 7.0 \"‘, Og:f" Date: 3- 16 -15 Sampler: E —\/P Ve

PURGE CALCULATION
1
Casing Diameter ("d", in.): ‘ Length of Air Column ("a", ft): ﬁ Casing Volume: (a) X d? X 0.0055 = b: 0 . 0b ft*
Purge Volume (b X 3) =c: ( l . “QS f* Purge Rate (“¢”): 1.0 f*/min  Purge Time (c/e) = < ‘ UAdA

min. \ é «( \"\X"‘

PURGE INFORMATION AND FIELD MEASUREMENTS

273 .
Time Started: ‘L‘ ) % Time Completed: H ‘3é \
Total Purge Time: ’1%6 3 min. Total Purge Volume: £> i
Time Methane Carbon Dioxide Oxygen Notes

(%) (%) (%) ,
14i3Y } A ' 19.3 3.4 te=dic gCCDM'{)Q\}LM%L“
4155 g0 [17F.¢ 3 T

1Y% 3.4 13-4 Y.

v (

Clbredron Checde om Lownd e
C/H\.‘ 9070 = gz?o o
(0, 357 =356 SAMPLING INFORMATION AND SAMPLE RECORD

. < ] ‘
Time Started: \4 % Time Completed: ( L( 437' Sampling Method: [7"/\"‘\4
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure | = Notgs ﬁ“

AMY-\ W26 Suma | TL [B\O\ [EPAX| 25 | O Kae\vlo\'%;’_’_

H:\Field Forms\VaporSampling Landfill Gases.doc !



HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Project Name/Number: 10 \"{ 03?’

min.

Date:

3615

PURGE CALCULATION
Casing Diameter ("d", in.): ( Length of Air Column ("a", ft): é Casing Volume: (a) X d? X 0.0055 = b: 0.0%
Purge Volume (b X 3) =c: \ﬂ f* Purge Rate (“e”): = f*/min  Purge Time (c/e) = < luwam

(e“Hg

PURGE INFORMATION AND FIELD MEASUREMENTS

Well ID: AMV\/P-2
Sampler: Bby

Time Started: 15! 5~ Time Completed: \9. "f'
Total Purge Time: - min. Total Purge Volume: L{ il
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
15115 0-% 7.} FF | shona  Jecomn. odor
15216 1O 2.6 G-\ modorete v
1S\ L.\ 2.5 5.4 " w

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: \5’ ! \ﬁ Time Completed: IS\: 'ol Sampling Method: é?V CJG
Container Serial Analysis Start End
Sample No. Time Type Volume { Number Method | Pressure | Pressure P,gq Nw&« d‘“
AMNP-TL 15418 | Sowne | | L | ART0% B0A-2 |2} d) 3351|

H:\Field Forms\VaporSampling Landfill Gases.doc



HYDRO GEO CHEM, INC.

Soil Vapor Sampling Form

Project Name/Number: 2014 073 3

Casing Diameter ("d", in.): l

¥

Date: 3 "“p -1S”

PURGE CALCULATION

Well ID: &M\/ P- >
Sampler: SS D\/

Length of Air Column ("a", ft): Z Casing Volume: (a) X d* X 0.0055 =b: D.OM #3

Purge Volume (b X 3)=c: 0. S\D f* Purge Rate (“¢”): 2.0 f’/min  Purge Time (c/e) = < l WA\

min.

‘6"

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: , L" L{Cg Time Completed: |°\ -5 \
Total Purge Time: ’5 “WAWA min. Total Purge Volume: é ft*
Time Methane Carbon Dioxide Oxygen Notes
(%o) (%) (%)
14°9% -\ \C L 1.6
1794 |1 \1.Z 9.0
|4:S© |.O 0.4 9.0
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: 5 \ Time Completed: 45 Sampling Method: (ﬂm\ﬂ
Container Serial Analysis Start End 4&!/‘
Sample No. Time Type Volume | Number Method Pressure | Pressure mﬂ%\!%tes :ﬂ-
AN\ (W5 | Soma 1L [AF000[ER3C| 257 [~L [ 33l

H:\Field Forms\VaporSampling Landfill Gases.doc




HYDRO GEO CHEM, INC.

Soil Vapor Sampling Form

Project Name/Number: {0 (4 075 ?

Date: 5-\6- \9

PURGE CALCULATION
[
Casing Diameter ("d", in.): | Length of Air Column ("a", ft): 6 Casing Volume: (a) X d* X 0.0055 = b: 0.05 s

wenm: __ AMVE-Y
Sampler: '%D\/

Purge Volume (b X 3) =c: 0.9 ! ft* Purge Rate (“e”): 1.0 ft*/min  Purge Time (c/e) = < \
min. "
16 H(D/
PURGE INFORMATION AND FIELD MEASUREMENTS
Time Started: \ 5“- ) Time Completed: \5so v
Total Purge Time: - min. Total Purge Volume: k" ft*
Time Methane Carbon Dioxide Oxygen Notes
_ (%) (%) (%) i

\510% b | Mz (LY | decomponton ador

oo |05 | 35 |12 ‘

%5 [ D.C 32 5 | Sel o

SAMPLING INFORMATION AND SAMPLE RECORD

GZJ‘wL

iy

Time Started: \9° 06 Time Completed: \S‘-O? Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure RM\I\IWF
AMVT-M (5206 Sownes | [L [ABTRO[BRA L[ 25 | ) [F3\\

Ao

H:\Field Forms\VaporSampling Landfill Gases.doc



HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: AI“(\/P -5

Date: ‘5"\(0‘\§ Sampler: 62\1

Project Name/Number: 1o “10/5 ‘-{/

PURGE CALCULATION
Casing Diameter ("d", in.): ! Length of Air Column ("a", ft): b Casing Volume: (a) X d* X 0.0055 = b: 0.9 'th3
Purge Volume (b X 3)=c: 0. Oﬂ ft* Purge Rate (“¢”): Z f*/min  Purge Time (c/e) = < L man

min. ,6 n Hg

PURGE INFORMATION AND FIELD MEASUREMENTS

1SS 1SS F

Time Started: Time Completed:
Total Purge Time: Z min. Total Purge Volume: L} ft
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%) N
\5‘,§§ O-3 (0.5 174 gl\wé)cvoL(’ »Lcw\m Oc&b\f
ISt 56 b-5 bl 13- I W Vo
1515 F 6.3 3.\ \L.O 3\\‘3\\'\’ o
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: 15:§ % Time Completed: \Sl S_ﬁ Sampling Method: é’e\/‘b(/
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method | Pressure | Pressure chN\xwwa
AMP-5 [\5:5¢] Sumen | |L [A613([ePA 2|25 [ 2 |23\

H:\Field Forms\VaporSampling Landfill Gases.doc




HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Project Name/Number: oY 0’5\“/

Casing Diameter ("d", in.):

Purge Volume (b X 3)=c: 0. Oq ft' Purge Rate (“e”): 7/

min.

\

Date: D~ \‘0‘\7

PURGE CALCULATION

16" Hey

Well ID: A;MME—(,
Sampler: @0\/‘

Length of Air Column ("a", ft): é Casing Volume: (a) X d*> X 0.0055 = b: 0.0 i ft}
ft*/min Purge Time (c/e) = < \ vwaw®

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: ' @: o’ ’L Time Completed: ’5' O"’/
Total Purge Time: - min. Total Purge Volume: L/ ft}
Time Methane Carbon Dioxide Oxygen Notes
\ (%) (%) (%) .
IﬁlOL 0-5 1. %5 6\'\/»\/\44 /D@LW/\.{) 090\/‘
18107 0-5 -1 7S |y — " L
104 0.5 L5 26 | " "

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: Ié N 03,_ Time Completed: | 61 0 é Sampling Method: ém(d
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure K@Q .}l@f@‘\w
. J
DMAP- b 1505 [ ¢ ame | VY |ALTEY| poa-2 | S o
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

well ID: AMNE — F
Project Name/Number: 2.9\ 03F  Date: S5A6-\G Sampler: 55\/

PURGE CALCULATION
Casing Diameter ("d", in.): \ Length of Air Column ("a", ft): é Casing Volume: (a) X d? X 0.0055 = b: O.o 5 ft}
Purge Volume (b X 3)=c: 9 .bq f* PurgeRate (“¢”): _ L -O f¥/min Purge Time (c/e)= < \ WA

min. \g (‘\'!66

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: \5! “( O Time Completed: | '§‘. "I’L
Total Purge Time: T min. Total Purge Volume: L? ft*
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%) A ,
1% 10 09 {0-0O 10-5" | podevale AZ‘-WW\/) oflo\r‘
%4 0.5 1.3 1Y | sligh it
‘slblL O‘S— \_L l?_é Jﬂ I LI

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: Pgl "I’} Time Completed: | 51 y ‘/l Sampling Method: é}m ‘o

Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
AMP-T [z Sowe [\ 9T [eonsc|1y [-2
7
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: &M\“\’{

Date: /Z_\B_\g Sampler: /\QD\/

Project Name/Number: 20 ‘\’\O,ST

PURGE CALCULATION
Casing Diameter ("d", in.): \ Length of Air Column ("a", ft): é Casing Volume: (a) X d* X 0.0055 = bD\o3 ft*

Purge Volume (b X 3)=c: 0.04 f* Purge Rate (“e”): R f*/min  Purge Time (c/e) = 4 l wAM

16" H@

min.

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: \ 5—‘ l’f S Time Completed: 1S 150
Total Purge Time: = min. Total Purge Volume: "/ ft?
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%) A 4
[S14% O EXA .7 Showna y&wwl‘,,ﬁ odov
1519 6.1 \S, | 4. % 2 b
S5O .o M.5 5.5 « " \

SAMPLING INFORMATION AND SAMPLE RECORD

Gnds

Time Started: ]Slg! Time Completed: N Sampling Method:
Container Serial Analysis Start End : ! f
Sample No. Time Type Volume | Number Method [ Pressure | Pressure E(Lo\
MWP-F [\h | Soma [ (L [A6SLS fRA-Z [25 | ~2 | 32\
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: AA\I P - l
Project Name/Number: .6 (U[ 0}7— Date: 3 - \ L ~15 Sampler: SS!A /

PURGE CALCULATION
Casing Diameter ("d", in.): \ Length of Air Column ("a", ft): q Casing Volume: (a) X d> X 0.0055 = b: O~° 5 ft*
Purge Volume (b X 3) =c: O~ ) I f* Purge Rate (“e”): 2 f*/min  Purge Time (c/e) = L \ MWV

min. L H%/

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: ‘W \ S P 7,(7 Time Completed: ( S22 ¥
Total Purge Time: T min. Total Purge Volume: L(f ft*
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%) R A
\S126 0-6 4.0 .6 Showj Necomy oo
\$ LT 0.6 3.9 17 | medir e v Vo
$12¢ 0.6 | 1Y 1= T ‘« ;

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: \ > 1A Time Completed: _|§Y7%0 Sampling Method: é‘/‘uL
- Container Serial Analysis Start End
Sample No. Time Type Volume [ Number Method [ Pressure | Pressure ?{QN‘;&J&/

AMVP-T 15121 Sy 1L [A9g oA 3 [2F [-Z [ 33))
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well 1D: ﬁMllE"!o

Project Name/Number: Date: Z" \b- \g Sampler: © D\/

PURGE CALCULATION
Casing Diameter ("d", in.): I Length of Air Column ("a", ft): % Casing Volume: (a) X d* X 0.0055 = b: oXs) ft?
Purge Volume (b X 3)=c: ) .| 5 ft* Purge Rate (“¢”): 2 O #min Purge Time (c/e) = < U wan

min. (
\6
PURGE INFORMATION AND FIELD MEASUREMENTS
Time Started: ‘5‘- 3 } Time Completed: 153 f
Total Purge Time: P min. Total Purge Volume: ‘7‘ ft
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%) i |
15233 0.5 10722 10-2 | wodevele Acwmo 00|
1S M D-S SF 3% ,s\BM’ A
\S:3y 0.5 3 \S NS m&o\/-

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: ‘S V%6 Time Completed: | St S+ Sampling Method: GJ\“'(O

Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method | Pressure | Pressure Q()d({)&@g{'@
AMVP D (15936 Suma W& | ALgzL|BPA = |17 F 2\
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

wellD: AP 15 m of

Project Name/Number: 2014 03_7, Date: 3-1%- \5 Sampler: ED\/
ﬁ Due ‘)06’( (‘O\OQ PURGE CALCULATION
Casing Diameter ("d", in.); _ \  Length of Air Column ("a", ft): S{Casmg Volume: (a) X ¢* X 0.0055 =b: 02 Y& g
Purge Volume (b X 3) =c: 0-b Purge Rate (“e”): 3 f/min  Purge Time (c/e) = < ‘ WM
min. \0” \_\ ?5
PURGE INFORMATION AND FIELD MEASUREMENTS
Time Started: S, LY R V3.3 ) \3.36 Time Completed: 131 %9 ) 1%:3% ) \3:72%
Total Purge Time: Qg& ‘)JA/JQ 7 min. Total Purge Volume: 6 ft
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
13 30 3.0 19.0 3.1
133 (g 16 0.0
13134 Y. 5.5 0.0
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: AMuP -T s(m,J

Date: 3 -1%-1S Sampler: Bn\/

Project Name/Number: Lok 03T

O° N \0 Q‘%’V PURGE CALCULATION
Casing Diameter ("d", in.): \ Length of Air Column ("a", ft): 3gCasing Volume: (a) X d? X 0.0055 = b: ot g
Purge Volume (b X 3) =c: 0.6 f* Purge Rate (“e”): 3 ft*/min | ~man

min, ‘0‘1
i)

PURGE INFORMATION AND FIELD MEASUREMENTS

Purge Time (c/e) = 4

Time Completed: \3' 5% , 13.65 \3.8%

Time Started: \3'-5—09 \‘5‘-55 , \3%'St

Total Purge Time: Q,ul/\ ||pru 4 7 min. Total Purge Volume: é fl
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
.5 0.% 13-l S.¥
35S 13 -5 0.4
13:5°Y 55.6 %5.5 0-0

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method | Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.

Soil Vapor Sampling Form

Project Name/Number: 201405}~

Casing Diamet

Purge Volume (b X 3) =c: oM\ Purge Rate (“e”): E[ ft*/min  Purge Time (c/e) = L ! WM WA

min.

Time Started: \3:‘{0 )

'\)&g\ ‘J\(

Date: J-\%- \S

well 1D: ARUR- s

PURGE CALCULATION
r ("d", in.): \ Length of Air Column ("a", ft): '15 Casing Volume: (a) X d* X 0.0055 = b: 0. \v\ ft?

10" W«X

PURGE INFORMATION AND FIELD MEASUREMENTS

13243, 246

Time Completed: 1342 ) ‘3:\'")’: 34y

Sampler: BS 2\/

Total Purge Time: Q[AV\/\ WL\ \ T min, Total Purge Volume: é ft}
Time Methane Carbon Dioxide Oxygen Notes
(%) (o) (%)
34T 0.} \(\.7F 9.3
\%‘d'{g L[(v% U'G O'D
\34Y 1.0 34 0.0
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method | Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: AM\/P"JS.-M,J

Project Name/Number: oMY T Date: _ -1 §-14 Sampler: @D\/
\( PURGE CALCULATION
Omg ) '
Casing Diametey ("d", in.): \ Length of Air Column ("a", ft): 10 Casing Volume: (a) X d* X 0.0055 = b: o.M

Purge Volume (b X 3)=c: O“S?] ft* Purge Rate (“e”): ; ,) f/min  Purge Time (c/e) = L l N\

min. lOr/H
PURGE INFORMATION AND FIELD MEASUREMENTS
Time Started: 551 \ Moz, M09 Time Completed: {4: Ol / "'f'«o'f . 14.0¢
Total Purge Time: Qc\c\a\ \ oV a\o ¢ L min. Total Purge Volume: 6 f*
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)_
140\ 0.2 §.% LS
4o .4 .\ 0.0
03 i 3.9 0.0
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume [ Number Method | Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

well ID: AAVY -5~ S‘W\,co

Sampler: ‘BD\/

Project Name/Number: L¥103% Es Date: S8\

SV PURGE CALCULATION

%Q W \

Casing Diameter (*d", in.): Length of Air Column ("a", ft): 7-5/Casing Volume: (a) X d* X 0.0055 =b: 0-":! ft}
Purge Volume (b X 3)=c: Q : ﬂ & ft* Purge Rate (“e”): 52 ft*/min  Purge Time (c/e) = < v\

min. lo\’! “ 8

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: {'4S ; S 4 . <) Time Completed: WS.{T‘" Y50, I¥iS73

Total Purge Time: Qgggﬂ‘ )Mg Zc min. Total Purge Volume: b ft}
Time Methane Carbon Dioxide Oxygen Notes
(%) (jf)) (%)
\y:9F 0.2 3.5 \C,—ﬂ
4 S0 55 14.4 0.9
\4~53 G-b 2.8 0.0

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Project Name/Number: 2014 0% F Date: __ %~ ‘Cb'l{ Sampler: gDV

DQ\O Q‘ﬁ\( PURGE CALCULATION
Casing Diameter ("d", in.): \ Length of Air Column ("a", ft): Z D Casing Volume: (a) X d* X 0.0055 =b: ol ft}
Purge Volume (b X 3) =c: 0-3% s ft* Purge Rate (“¢”): 3 £t} /min <l

0 “‘X

Purge Time (c/e) =

min.

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Completed: [16¢ .69 , 1510D

Time Started: N‘QS’”[, ("fis?" 1500

Total Purge Time: ¢aclh ’]v‘olo ¢  7_  min Total Purge Volume: é ft?
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
1€:56 0. L -6 (.4
=57 05 | 45 109
I5v07_ .« e 4-3

SAMPLING INFORMATION AND SAMPLE RECORD

well ID: ANV P—5 5, h

Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.

Soil Vapor Sampling Form
wellD: A M\)@'-'Zs,m, a/
Date: %~ %1% Sampler: %D\/

Project Name/Number: 2.0V 053

PURGE CALCULATION

©

W\QQ'O
Casing Diamb¥ter ("d", in.): Length of Air Column ("a", ft): g Casing Volume: (a) X d* X 0.0055 = b: ol Lf ft}
Purge Volume (b X 3)=c: O E! ! ft* Purge Rate (“e”): _Q - S ft*/min  Purge Time (c/e) = £ L

min.

\ 2" Wc{

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: N"'L}‘ \{1.%0 ' Y233 Time Completed: l\""..lc‘,- ™32 ) ,’“f'}r

+s

Fo~
H

Total Purge Time: QNL\ \on)\o ¢ L min Total Purge Volume: 5\ ft?
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)

1421 01 5~ .2

43 06 \59 5.\

Y224 2.1 1t 0-0

SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.

Soil Vapor Sampling Form

A, s\g
Casing Diam¥ "d", in.):_\_

Project Name/Number: 1.0 Y| 0?}

Date: 3 ”\(6 - Ig

PURGE CALCULATION

Purge Volume (b X 3)=c: f) i1j| ft* Purge Rate (“e”):

min.

o

O #/min Purge Time (c/e) =

3

wellD: AMVP-%,5.wm.8
Sampler: BS 2\/

Length of Air Column ("a", ft): 15 Casing Volume: (a) X d*> X 0.0055 =b: 0. l f*

< Y vawn

PURGE INFORMATION AND FIELD MEASUREMENTS

36
Time Started: l""-ﬁ, Lk VR 'Ll“f Yyt

Time Completed: 14 3% ; l‘-\')'ﬂ! \Yyy

Total Purge Time: QMA,\ \pw)\'.w A min. Total Purge Volume: é fl
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
™334 0.4 -y (.0
1494 93 1.0 Q.o
SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes

H:\Field Forms\VaporSampling Landfill Gases.doc
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

well ID: AMYP-9 5-“1°°

Sampler: 3DV

Project Name/Number: L0 ({0 Date: 3~\E-1§_

PURGE CALCULATION
Dy ey q
Casing Diameten("d", in.): S Length of Air Column ("a", ft): 'Z{ Casing Volume: (a) X d*> X 0.0055 =b: O
Purge Volume (b X 3) =c: O-Yl Purge Rate (“e”): z ft’/min  Purge Time (c/e) = { l-men

min. \0« \"06

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Completed: 4]l . ¥y LM

Time Started: 4,09 , gL, MS

Total Purge Time: Qow\r\ .‘{Nt)\o ¢ L min. Total Purge Volume: 6 ft®
Time Methane Carbon Dioxide Oxygen Notes
(o) (%) (%)

Mo 0L - L.

Y3y Wt 1.0 0.0

\q113 %\ 1.7 0.0

SAMPLING INFORMATION AND SAMPLE RECORD
Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method Pressure | Pressure Notes
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HYDRO GEO CHEM, INC.
Soil Vapor Sampling Form

Well ID: AM\/P-”) 9, m,co

Project Name/Number: 2205+ Date: 3-\%-\5 Sampler: BD\/

g s PURGE CALCULATION
Casing Diameter ("d", in\g: \ Length of Air Column ("a", ft): 29 Casing Volume: (a) X d* X 0.0055 =b: O H ft}
Purge Volume (b X 3) =c: 04 { f* Purge Rate (“¢”): 3 f*/min  Purge Time (c/e) = L ] v M\

min. ‘ o(l\_‘_(é

PURGE INFORMATION AND FIELD MEASUREMENTS

Time Started: 19 \‘6;. .2 f \('l','L"‘ Time Completed: Y0 . RS, ) 1Yy:2&
Total Purge Time: QW&,\ \‘D \/0\01 7/ min. Total Purge Volume: é) i3
Time Methane Carbon Dioxide Oxygen Notes
(%) (%) (%)
(4o 0. “1-S 16
Y \.F 204 O.o
16 1-% 1. 0-o

SAMPLING INFORMATION AND SAMPLE RECORD

Time Started: Time Completed: Sampling Method:
Container Serial Analysis Start End
Sample No. Time Type Volume | Number Method | Pressure | Pressure Notes
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APPENDIX D

LABORATORY REPORT FOR
LANDFILL GAS SAMPLING






TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Sacramento

880 Riverside Parkway

West Sacramento, CA 95605
Tel: (916)373-5600

TestAmerica Job ID: 320-12151-1
TestAmerica Sample Delivery Group: Rio Nuevo
Client Project/Site: Landfill Gases

For:

Hydro Geo Chem

51 W. Wetmore Rd, Suite 101
Tucson, Arizona 85706

Attn: Mike Barden

Authorized for release by:
3/30/2015 3:45:45 PM

Vic Nielsen, Project Manager Il
(602)437-3340
vic.nielsen@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:vic.nielsen@testamericainc.com

Client: Hydro Geo Chem TestAmerica Job ID: 320-12151-1
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Definitions/Glossary

Client: Hydro Geo Chem
Project/Site: Landfill Gases

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 3 of 55
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Case Narrative

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Job ID: 320-12151-1

Laboratory: TestAmerica Sacramento

Narrative

Comments
No additional comments.

Receipt

Job Narrative
320-12151-1

The samples were received on 3/18/2015 9:20 AM; the samples arrived in good condition, properly preserved and, where required, on ice.

Except:

The canister IDs listed on the CoC are incorrect . Samples are logged in based on the IDs on the canisters and not the CoC.

Air - GC VOA

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Page 4 of 55
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Detection Summary

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-1

Lab Sample ID: 320-12151-1

Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-TCD 82000 10000 2.03 EPA3C Total/NA
CO2-TCD 190000 10000 2.03 EPA3C Total/NA
Oxygen 45000 4100 2.03 EPA3C Total/NA
Client Sample ID: AMVP-3 Lab Sample ID: 320-12151-2
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 6100 21 21 EPA3C Total/NA
CO2-TCD 120000 11000 21 EPA3C Total/NA
Oxygen 100000 4200 21 EPA3C Total/NA
Client Sample ID: AMVP-4 Lab Sample ID: 320-12151-3
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 190 21 2.09 EPA3C Total/NA
CO2-TCD 81000 10000 2.09 EPA3C Total/NA
Oxygen 140000 4200 2.09 EPA3C Total/NA
Client Sample ID: AMVP-2 Lab Sample ID: 320-12151-4
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 6500 20 19.9 EPA3C Total/NA
CO2-TCD 140000 10000 1.99 EPA3C Total/NA
Oxygen 71000 4000 1.99 EPA3C Total/NA
Client Sample ID: AMVP-9 Lab Sample ID: 320-12151-5
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 38 2.2 2.15 EPA3C Total/NA
CO2-TCD 87000 11000 2.15 EPA3C Total/NA
Oxygen 130000 4300 2.15 EPA3C Total/NA
Client Sample ID: AMVP-10 Lab Sample ID: 320-12151-6
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 13 22 222 EPA3C Total/NA
CO2-TCD 45000 11000 222 EPA3C Total/NA
Oxygen 170000 4400 222 EPA3C Total/NA
Client Sample ID: AMVP-7 Lab Sample ID: 320-12151-7
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 18 2.2 222 EPA3C Total/NA

This Detection Summary does not include radiochemical test results.
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Detection Summary

TestAmerica Job ID: 320-12151-1

SDG: Rio Nuevo

Client Sample ID: AMVP-7 (Continued)

Lab Sample ID: 320-12151-7

This Detection Summary does not include radiochemical test results.

Page 6 of 55

Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CO2-TCD 16000 11000 222 EPA3C Total/NA
Oxygen 200000 4400 222 EPA3C Total/NA
Client Sample ID: AMVP-8 Lab Sample ID: 320-12151-8
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 4500 21 214 EPA3C Total/NA
CO2-TCD 150000 11000 2.14 EPA3C Total/NA
Oxygen 70000 4300 2.14 EPA3C Total/NA
Client Sample ID: AMVP-5 Lab Sample ID: 320-12151-9
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 51 2.0 2.02 EPA3C Total/NA
CO2-TCD 37000 10000 2.02 EPA3C Total/NA
Oxygen 180000 4000 2.02 EPA3C Total/NA
Client Sample ID: AMVP-6 Lab Sample ID: 320-12151-10
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Dil Fac Method Prep Type
CH4-FID 54 2.1 2.06 EPA3C Total/NA
CO2-TCD 17000 10000 2.06 EPA3C Total/NA
Oxygen 200000 4100 2.06 EPA3C Total/NA

TestAmerica Sacramento

3/30/2015



Client Sample Results

Client: Hydro Geo Chem
Project/Site: Landfill Gases

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-1

Lab Sample ID: 320-12151-1

Date Collected: 03/16/15 14:37 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-TCD 82000 10000 03/23/15 11:49 2.03
CO2-TCD 190000 10000 03/23/15 11:49 2.03
Oxygen 45000 4100 03/23/15 11:49 2.03
Client Sample ID: AMVP-3 Lab Sample ID: 320-12151-2
Date Collected: 03/16/15 14:52 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 6100 21 03/24/15 09:16 21
CO2-TCD 120000 11000 03/23/15 12:12 2.1
Oxygen 100000 4200 03/23/15 12:12 2.1
Client Sample ID: AMVP-4 Lab Sample ID: 320-12151-3
Date Collected: 03/16/15 15:07 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 190 21 03/24/15 09:41 2.09
CO2-TCD 81000 10000 03/23/15 12:41 2.09
Oxygen 140000 4200 03/23/15 12:41 2.09
Client Sample ID: AMVP-2 Lab Sample ID: 320-12151-4
Date Collected: 03/16/15 15:19 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 6500 20 03/24/15 10:14 19.9
CO02-TCD 140000 10000 03/23/15 13:44 1.99
Oxygen 71000 4000 03/23/15 13:44 1.99
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Client Sample Results

Client: Hydro Geo Chem
Project/Site: Landfill Gases

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-9

Lab Sample ID: 320-12151-5

Date Collected: 03/16/15 15:30 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 38 2.2 03/24/15 10:40 2.15
CO2-TCD 87000 11000 03/23/15 14:22 2.15
Oxygen 130000 4300 03/23/15 14:22 2.15
Client Sample ID: AMVP-10 Lab Sample ID: 320-12151-6
Date Collected: 03/16/15 15:37 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 13 2.2 03/24/15 11:06 2.22
CO2-TCD 45000 11000 03/23/15 14:51 222
Oxygen 170000 4400 03/23/15 14:51 2.22
Client Sample ID: AMVP-7 Lab Sample ID: 320-12151-7
Date Collected: 03/16/15 15:44 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 18 2.2 03/24/15 11:32 2.22
CO02-TCD 16000 11000 03/23/15 15:10 2.22
Oxygen 200000 4400 03/23/15 15:10 2.22
Client Sample ID: AMVP-8 Lab Sample ID: 320-12151-8
Date Collected: 03/16/15 15:52 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 4500 21 03/24/15 12:00 21.4
CO2-TCD 150000 11000 03/23/15 15:39 2.14
Oxygen 70000 4300 03/23/15 15:39 2.14
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Client Sample Results

Client: Hydro Geo Chem
Project/Site: Landfill Gases

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-5

Lab Sample ID: 320-12151-9

Date Collected: 03/16/15 15:59 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 51 2.0 03/24/15 12:36 2.02
CO2-TCD 37000 10000 03/23/15 16:03 2.02
Oxygen 180000 4000 03/23/15 16:03 2.02
Client Sample ID: AMVP-6 Lab Sample ID: 320-12151-10
Date Collected: 03/16/15 16:06 Matrix: Air
Date Received: 03/18/15 09:20
Sample Container: Summa Canister 1L
Method: EPA 3C - Fixed Gases from Stationary Sources
Result Result RL MDL
Analyte ppm viv Qualifier ppm viv ppm viv Prepared Analyzed Dil Fac
CH4-FID 54 21 03/24/15 13:38 2.06
CO02-TCD 17000 10000 03/23/15 16:24 2.06
Oxygen 200000 4100 03/23/15 16:24 2.06
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

QC Sample Results

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Method: EPA 3C - Fixed Gases from Stationary Sources

Lab Sample ID: MB 320-69043/7
Matrix: Air
Analysis Batch: 69043

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
CH4-TCD ND 5000 ppm viv B 03/23/15 11:35 1
CO2-TCD ND 5000 ppm viv 03/23/15 11:35 1
Oxygen ND 2000 ppm viv 03/23/15 11:35 1
Lab Sample ID: LCS 320-69043/3 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69043

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
CH4-TCD 115000 122000 ppm viv o 106 80-120
CO2-TCD 281000 276000 ppm viv 98 80-120
Lab Sample ID: LCS 320-69043/5 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69043

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Oxygen 218000 210000 ppm v/v B 96 80-120
Lab Sample ID: LCSD 320-69043/4 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69043

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
CH4-TCD 115000 122000 ppm v/iv o 106 80-120
CO2-TCD 281000 276000 ppm v/iv 98 80-120
Lab Sample ID: LCSD 320-69043/6 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69043

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Oxygen 218000 211000 ppm viv B 97 80-120
Lab Sample ID: MB 320-69154/4 Client Sample ID: Method Blank
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69154

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
CH4-FID ND 1.0 ppm v/iv B 03/24/15 09:00 1
Lab Sample ID: LCS 320-69154/2 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69154

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
CH4-FID 250 228 ppm viv o 91 80-120

TestAmerica Sacramento
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QC Sample Results

Client: Hydro Geo Chem TestAmerica Job ID: 320-12151-1
Project/Site: Landfill Gases SDG: Rio Nuevo

Method: EPA 3C - Fixed Gases from Stationary Sources (Continued)

Lab Sample ID: LCSD 320-69154/3 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 69154

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
CH4-FID 250 230 ppm viv o 92  80-120

TestAmerica Sacramento
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QC Association Summary

Client: Hydro Geo Chem TestAmerica Job ID: 320-12151-1
Project/Site: Landfill Gases SDG: Rio Nuevo
Air - GC VOA
Analysis Batch: 69043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

320-12151-1 AMVP-1 Total/NA Air EPA 3C

320-12151-2 AMVP-3 Total/NA Air EPA 3C

320-12151-3 AMVP-4 Total/NA Air EPA 3C

320-12151-4 AMVP-2 Total/NA Air EPA 3C

320-12151-5 AMVP-9 Total/NA Air EPA 3C

320-12151-6 AMVP-10 Total/NA Air EPA 3C

320-12151-7 AMVP-7 Total/NA Air EPA 3C

320-12151-8 AMVP-8 Total/NA Air EPA 3C

320-12151-9 AMVP-5 Total/NA Air EPA 3C

320-12151-10 AMVP-6 Total/NA Air EPA 3C

LCS 320-69043/3 Lab Control Sample Total/NA Air EPA 3C

LCS 320-69043/5 Lab Control Sample Total/NA Air EPA 3C

LCSD 320-69043/4 Lab Control Sample Total/NA Air EPA 3C

LCSD 320-69043/6 Lab Control Sample Total/NA Air EPA 3C

MB 320-69043/7 Method Blank Total/NA Air EPA 3C

Analysis Batch: 69154

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-12151-2 AMVP-3 Total/NA Air EPA 3C
320-12151-3 AMVP-4 Total/NA Air EPA 3C
320-12151-4 AMVP-2 Total/NA Air EPA 3C
320-12151-5 AMVP-9 Total/NA Air EPA 3C
320-12151-6 AMVP-10 Total/NA Air EPA 3C
320-12151-7 AMVP-7 Total/NA Air EPA 3C
320-12151-8 AMVP-8 Total/NA Air EPA 3C
320-12151-9 AMVP-5 Total/NA Air EPA 3C
320-12151-10 AMVP-6 Total/NA Air EPA 3C
LCS 320-69154/2 Lab Control Sample Total/NA Air EPA 3C
LCSD 320-69154/3 Lab Control Sample Total/NA Air EPA 3C
MB 320-69154/4 Method Blank Total/NA Air EPA 3C

TestAmerica Sacramento
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Lab Chronicle

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-1
Date Collected: 03/16/15 14:37
Date Received: 03/18/15 09:20

Lab Sample ID: 320-12151-1
Matrix: Air

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.03 50 mL 50 mL 69043 03/23/15 11:49 TAD TAL SAC
Client Sample ID: AMVP-3 Lab Sample ID: 320-12151-2
Date Collected: 03/16/15 14:52 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA3C 21 50 mL 50 mL 69154 03/24/1509:16 TAD TAL SAC
Total/NA Analysis EPA 3C 21 50 mL 50 mL 69043 03/23/1512:12 TAD TAL SAC
Client Sample ID: AMVP-4 Lab Sample ID: 320-12151-3
Date Collected: 03/16/15 15:07 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.09 50 mL 50 mL 69154 03/24/1509:41 TAD TAL SAC
Total/NA Analysis EPA 3C 2.09 50 mL 50 mL 69043 03/23/15 12:41  TAD TAL SAC
Client Sample ID: AMVP-2 Lab Sample ID: 320-12151-4
Date Collected: 03/16/15 15:19 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 19.9 50 mL 50 mL 69154 03/24/1510:14 TAD TAL SAC
Total/NA Analysis EPA3C 1.99 50 mL 50 mL 69043 03/23/15 13:44 TAD TAL SAC
Client Sample ID: AMVP-9 Lab Sample ID: 320-12151-5
Date Collected: 03/16/15 15:30 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.15 50 mL 50 mL 69154 03/24/15 10:40 TAD TAL SAC
Total/NA Analysis EPA 3C 2.15 50 mL 50 mL 69043 03/23/15 14:22 TAD TAL SAC
Client Sample ID: AMVP-10 Lab Sample ID: 320-12151-6
Date Collected: 03/16/15 15:37 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.22 50 mL 50 mL 69154 03/24/1511:06 TAD TAL SAC
Total/NA Analysis EPA 3C 2.22 50 mL 50 mL 69043 03/23/1514:51 TAD TAL SAC
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Lab Chronicle

TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client Sample ID: AMVP-7
Date Collected: 03/16/15 15:44
Date Received: 03/18/15 09:20

Lab Sample ID: 320-12151-7
Matrix: Air

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 222 50 mL 50 mL 69154 03/24/15 11:32 TAD TAL SAC
Total/NA Analysis EPA 3C 2.22 50 mL 50 mL 69043 03/23/15 15:10 TAD TAL SAC
Client Sample ID: AMVP-8 Lab Sample ID: 320-12151-8
Date Collected: 03/16/15 15:52 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA3C 214 50 mL 50 mL 69154 03/24/15 12:00 TAD TAL SAC
Total/NA Analysis EPA 3C 2.14 50 mL 50 mL 69043 03/23/15 15:39 TAD TAL SAC
Client Sample ID: AMVP-5 Lab Sample ID: 320-12151-9
Date Collected: 03/16/15 15:59 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.02 50 mL 50 mL 69154 03/24/1512:36  TAD TAL SAC
Total/NA Analysis EPA 3C 2.02 50 mL 50 mL 69043 03/23/15 16:03 TAD TAL SAC
Client Sample ID: AMVP-6 Lab Sample ID: 320-12151-10
Date Collected: 03/16/15 16:06 Matrix: Air
Date Received: 03/18/15 09:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis EPA 3C 2.06 50 mL 50 mL 69154 03/24/1513:38 TAD TAL SAC
Total/NA Analysis EPA 3C 2.06 50 mL 50 mL 69043 03/23/15 16:24 TAD TAL SAC

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

Page 14 of 55

TestAmerica Sacramento

3/30/2015



Certification Summary
TestAmerica Job ID: 320-12151-1
SDG: Rio Nuevo

Client: Hydro Geo Chem
Project/Site: Landfill Gases

Laboratory: TestAmerica Sacramento

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2928-01 01-31-16
Alaska (UST) State Program 10 UST-055 12-18-15
Arizona State Program 9 AZ0708 08-11-15
Arkansas DEQ State Program 6 88-0691 06-17-15
California State Program 9 2897 01-31-16
Colorado State Program 8 N/A 08-31-15
Connecticut State Program 1 PH-0691 06-30-15
Florida NELAP 4 E87570 06-30-15
Hawaii State Program 9 N/A 01-29-16
llinois NELAP 5 200060 03-17-16
Kansas NELAP 7 E-10375 10-31-15
Louisiana NELAP 6 30612 06-30-15
Michigan State Program 5 9947 01-31-16
Nevada State Program 9 CA44 07-31-15
New Jersey NELAP 2 CA005 06-30-15
New York NELAP 2 11666 04-01-15
Oregon NELAP 10 CA200005 01-29-16
Oregon NELAP Secondary AB 10 E87570 06-30-15
Pennsylvania NELAP 3 9947 03-31-16
Texas NELAP 6 T104704399-08-TX 05-31-15
US Fish & Wildlife Federal LE148388-0 02-28-16
USDA Federal P330-11-00436 12-30-17
USEPA UCMR Federal 1 CA00044 11-06-16
Utah NELAP 8 QUAN1 02-28-16
Washington State Program 10 C581 05-05-15
West Virginia (DW) State Program 3 9930C 12-31-15
Wyoming State Program 8 8TMS-Q 01-29-16
Laboratory: TestAmerica Phoenix
The certifications listed below are applicable to this report.
Authority Program EPA Region Certification ID Expiration Date
LArizona State Program 9 AZ0728 06-09-15
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Client: Hydro Geo Chem
Project/Site: Landfill Gases

Method Summary

TestAmerica Job ID: 320-12151-1

SDG: Rio Nuevo

Method Method Description

Protocol

Laboratory

EPA 3C Fixed Gases from Stationary Sources

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Sample Summary

Client: Hydro Geo Chem TestAmerica Job ID: 320-12151-1
Project/Site: Landfill Gases SDG: Rio Nuevo
Lab Sample ID Client Sample ID Matrix Collected Received
320-12151-1 AMVP-1 Air 03/16/15 14:37  03/18/15 09:20
320-12151-2 AMVP-3 Air 03/16/1514:52  03/18/15 09:20
320-12151-3 AMVP-4 Air 03/16/15 15:07  03/18/15 09:20
320-12151-4 AMVP-2 Air 03/16/1515:19  03/18/15 09:20
320-12151-5 AMVP-9 Air 03/16/1515:30  03/18/15 09:20
320-12151-6 AMVP-10 Air 03/16/1515:37  03/18/15 09:20
320-12151-7 AMVP-7 Air 03/16/15 15:44  03/18/15 09:20
320-12151-8 AMVP-8 Air 03/16/1515:52  03/18/15 09:20
320-12151-9 AMVP-5 Air 03/16/15 15:59  03/18/15 09:20
320-12151-10 AMVP-6 Air 03/16/15 16:06  03/18/15 09:20

TestAmerica Sacramento
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD
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Sacramento
JOB # 320-12151 |
Sample # 1 I
Client/Project: VFR ID:
Canister Serial #: 34001947 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 12.49 03/23/15 ep
FINAL PRESSURE (PSIA) 25.34 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.03
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.03 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF = 2.03 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.03 X Load DF = #DIV/0! X Bag DF = 1 #DIV/0!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[___2.03 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 1 of 10 Revision Date 8/1/13
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 20 of 55

Sacramento
JOB # 320-12151 |
Sample # 2 I
Client/Project: VFR ID:
Canister Serial #: 34000904 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 11.93 03/23/15 ep
FINAL PRESSURE (PSIA) 25.07 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.10
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.10 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
3/24/2015 ATGC1
FINAL DF
Canister DF =[ _ 2.10 | X Load DF = 10 X Bag DF = 1 = | 21.01424979 |
LVf (mLs) 50 BVf (mLs)
LVi (mLs) 5 Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF = 2.10 X Load DF = | #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF =[ 2,10 ] X Load DF = [ #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 2 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 21 of 55

Sacramento
JOB # 320-12151 |
Sample # 3 I
Client/Project: VFR ID:
Canister Serial #: 34000964 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 12.00 03/23/15 ep
FINAL PRESSURE (PSIA) 25.12 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.09
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.09 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF = 2.09 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.09 X Load DF = #DIV/0! X Bag DF = 1 #DIV/0!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[___2.09 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 3 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 22 of 55

Sacramento
JOB # 320-12151 |
Sample # 4 I
Client/Project: VFR ID:
Canister Serial #: 34001944 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 12.57 03/23/15 ep
FINAL PRESSURE (PSIA) 25.04 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 1.99
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
1.99 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
3/24/2015 ATGC1
FINAL DF
Canister DF =[ _ 1.99 | X Load DF = 10 X Bag DF = 1 = 19.92044551
LVf (mLs) 50 BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 1.99 X Load DF = #DIV/0! X Bag DF = 1 = #DIV/0!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[___1.99 ] X Load DF = [ #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 4 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 23 of 55

Sacramento
JOB # 320-12151 |
Sample # 5 I
Client/Project: VFR ID:
Canister Serial #: 34000947 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 11.66 03/23/15 ep
FINAL PRESSURE (PSIA) 25.09 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.15
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.15 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF =[ _ 2.15 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.15 X Load DF = | #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[ 2,15 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 5 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 24 of 55

Sacramento
JOB # 320-12151 |
Sample # 6 I
Client/Project: VFR ID:
Canister Serial #: 34000329 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 11.31 03/23/15 ep
FINAL PRESSURE (PSIA) 25.13 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.22
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.22 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF =[  2.22 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.22 X Load DF = | #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[ 222 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 6 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 25 of 55

Sacramento
JOB # 320-12151 |
Sample # 7 I
Client/Project: VFR ID:
Canister Serial #: 34001952 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 11.22 03/23/15 ep
FINAL PRESSURE (PSIA) 24.92 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.22
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.22 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF =[  2.22 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.22 X Load DF = | #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[ 222 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 7 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 26 of 55

Sacramento
JOB # 320-12151 |
Sample # 8 I
Client/Project: VFR ID:
Canister Serial #: 34001243 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 11.69 03/23/15 ep
FINAL PRESSURE (PSIA) 25.03 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.14
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.14 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
3/24/2015 ATGC1
FINAL DF
Canister DF =[ 214 | X Load DF = 10 X Bag DF = 1 = | 21.41146279 |
LVf (mLs) 50 BVf (mLs)
LVi (mLs) 5 Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF = 2.14 X Load DF = | #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF =[ 2,14 ] X Load DF = [ #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 8 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

Page 27 of 55

Sacramento
JOB # 320-12151 |
Sample # 9 I
Client/Project: VFR ID:
Canister Serial #: 34001023 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. DATE INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | DATE |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 12.42 03/23/15 ep
FINAL PRESSURE (PSIA) 25.03 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.02
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.02 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF =[ _ 2.02 | X Load DF = | _#DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
|  Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF = 2.02 X Load DF = | #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date | Instr. | File # |
[ [ | |
FINAL DF
Canister DF =[_2.02 ] X Load DF = [ #DIV/0! X Bag DF = 1 #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
320-12151 Canisier Field Data Record v 1.0
Printed 3/25/20151:57 AM Page 9 of 10 Revision Date 8/1/13

3/30/2015



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CANISTER FIELD DATA RECORD

320-12151
Printed 3/25/20151:57 AM

Page 10 of 10

Page 28 of 55

Sacramento
JOB # 320-12151 |
Sample # 10 I
Client/Project: VFR ID:
Canister Serial #: 34000672 Duration: E Hrs E Min
Cleaning Job: Flow: mL/min
Client ID: Initials:
Site Location:
FIELD
READING TIME PRESS. INITIALS
INITIAL FIELD VACUUM
FINAL FIELD READING
LABORATORY
READING | PRESS. | |  iNnmiALs
INITIAL VACUUM CHECK (INCHES Hg) 29.8 JMT
E Helium Pre-dilution - Final Pressure (INCHES Hg)|
INITIAL PRESSURE (PSIA) 12.14 03/23/15 ep
FINAL PRESSURE (PSIA) 24.99 03/23/15 ep
Pressurization Gas: ENZ EHe SCREENED E SCRN DIL. VS 250mLs:
Initial Canister Dilution Factor = | 2.06
CANISTER REPRESSURIZATION
Date Pi (PSIA) | Pf(PSIA) | Initial DF Initials NEW DF
2.06 #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
| Analytical Dilution Factors |
Date Instr. File #
FINAL DF
Canister DF = 2.06 | X Load DF = | _#DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF = 2.06 X Load DF = #DIV/0! X Bag DF = 1 = #DIV/0!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)
| Date Instr. | File # |
[ | |
FINAL DF
Canister DF =[___2.06 ] X Load DF = [ #DIV/0! X Bag DF = 1 = #DIV/O!
LVf (mLs) BVf (mLs)
LVi (mLs) Bvi (mLs)

Canisier Field Data Record v 1.0
Revision Date 8/1/13

3/30/2015



Login Sample Receipt Checklist

Client: Hydro Geo Chem Job Number: 320-12151-1
SDG Number: Rio Nuevo

Login Number: 12151 List Source: TestAmerica Sacramento
List Number: 1
Creator: Sadler, Jeremy

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. N/A
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. False Refer to Job Narrative for details.
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Sacramento

Page 29 of 55 3/30/2015
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THE LEADER IN ENVIF‘ONMENTAL TESTING

Certification Type: 70 -(S (e

Date Cleaned/Batch ID 2/ 2 '/’//5' Qo776

Date of QC 3[.5117“
(SB3e2 24

Data File Number

CANISTER ID NUMBERS

Yoo 074/ 3Y00/723
Joil 16 &0
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(509

The above canisiers were cleaned as a batch. This cerlifies this batch contains no
target analyie conceniration greater than or equal to the method criteria for the
“Ceriification Type” Indicated above.

*
“ "INDICATES THE CAN OR CANS WHICH WERE SCREENED.

% ‘&,ﬁ—- T 3["& e

1 level Reviewed By: Date:
4% los AWk 2 i
2nd leve] Reviewed By: Date:

Q\FORMS\QA-814 CANQC CERT 20130723.D0C
QA-814 ERS 7/28/2013
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THE LEADER IN ENVIRONMENTAL TESTING

Certification Type: 70-1{5  SCAN

Date Cleaned/Batch [D 3/‘//"3' 320- 26/
Date of QC - 3‘[\0\‘@

Data File Number IS 0'3 \OZ2.

CANISTER ID NUMBERS

3footeys & 2S00 /979
/023 IHS
0F0¥ L&95
054/ /00
feeq
[9%0
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'\k ress

The above canisters were cleaned as a batch. This certifies this batch contzins no
-target analyte concentration greater than or equal to the method cnteria for the
“Certification Tvpg" indicated above.

*
“ " INDICATES THE CAN OR CANS WHICH WERE SCREENED.

3
D\ oy TV 5 I \ \\5
1% leve} Reviewed By: Date:
%ﬂ > 3 v=lis
2nd level Reviewed By: Date:

Q\FORMSI\QA-814 CAN QC CERT 207130729.D0C
QA-814 ERS 7/292013
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T@Siﬂ}\ 1 FCG 320-12001 Chain of Custody

Canister QC Cerhﬂcation

THE LEADER IN ENVIRONMENTAL TESTING

Certification Type: Tb-tS SwAn

Date Cleaned/Batch ID _"3 _/‘7_/1 s . "820- {200}

Date of QC : 3 ’]\O |S
153031023

Data File Number

CANISTER ID NUMBERS

Jvp1243 SYvooeY3
0672 | t9e2
0%y | g3
0bYy vV IgFs #
1952
(AN
{908
/13y

The above canisters were cleaned as a batch. This ceriifies this batch contains no
-target analyte conceniration greater than or egqual fo the method criteria for the
"Cenification Type” indicated above.

*
“ " INDICATES THIE CAN OR CANS WHICH WERE SCREENED.

£ 10 3 l s
"1 |evel Reviewed By’ ' Date:!
2 %S <z ] \zl (T
2nd level Reviewed By: Date:
:\FORMSIQA-814 CAN QC CEHTZOTSO?éQ.DOC

QA-814 ERS 7/28/2013
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Lab Name: TestAmerica Sacramento

FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

SDG No.: 1L SCAN Batch

Job No.:

320-11796-1

Client Sample ID: 34000334

Lab Sample ID:

320-11796-12

Matrix: Air Lab File ID: 15030224.D

Analysis Method: TO-15 Date Collected: 02/24/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/03/2015 19:53

Soil Aliquot Vol: Dilution Factor:

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med)

Analysis Batch No.: 67092 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT RL MDL
67-64-1 Acetone 2.9 5.0 0.18
107-02-8 Acrolein ND 2.0 0.22
107-13-1 Acrylonitrile ND 2.0 0.19
107-05-1 Allyl chloride ND 0.80 0.11
71-43-2 Benzene ND 0.40 0.079
100-44-7 Benzyl chloride ND 0.80 0.16
75-27-4 Bromodichloromethane ND 0.30 0.066
75-25-2 Bromoform ND 0.40 0.070
74-83-9 Bromomethane ND 0.80 0.34
106-99-0 1,3-Butadiene ND 0.80 0.15
106-97-8 n-Butane ND 0.40 0.15
78-93-3 2-Butanone (MEK) ND 0.80 0.20
75-65-0 tert-Butyl alcohol (TBA) ND 2.0 0.11
104-51-8 n-Butylbenzene ND 0.40 0.18
135-98-8 sec-Butylbenzene ND 0.40 0.070
98-06-6 tert-Butylbenzene ND 0.80 0.068
75-15-0 Carbon disulfide ND 0.80 0.078
56-23-5 Carbon tetrachloride ND 0.80 0.064
108-90-7 Chlorobenzene ND 0.30 0.064
75-45-6 Chlorodifluoromethane ND 0.80 0.11
75-00-3 Chloroethane ND 0.80 0.31
67-66-3 Chloroform ND 0.30 0.095
74-87-3 Chloromethane ND 0.80 0.20
95-49-8 2-Chlorotoluene ND 0.40 0.080
110-82-7 Cyclohexane ND 0.40 0.084
124-48-1 Dibromochloromethane ND 0.40 0.079
106-93-4 1,2-Dibromoethane (EDB) ND 0.80 0.075
74-95-3 Dibromomethane ND 0.40 0.057
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroetha ND 0.40 0.16
ne

95-50-1 1,2-Dichlorobenzene ND 0.40 0.13
541-73-1 1,3-Dichlorobenzene ND 0.40 0.11
106-46-7 1,4-Dichlorobenzene ND 0.40 0.15
75-71-8 Dichlorodifluoromethane ND 0.40 0.15
75-34-3 1,1-Dichloroethane ND 0.30 0.072
107-06-2 1,2-Dichloroethane ND 0.80 0.088

FORM I TO-15
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FORM I
AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-11796-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34000334 Lab Sample ID: 320-11796-12

Matrix: Air Lab File ID: 15030224.D

Analysis Method: TO-15 Date Collected: 02/24/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/03/2015 19:53

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: .32 (mm)

% Moisture: Level: (low/med) Low

Analysis Batch No.: 67092 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT Q RL MDL
75-35-4 1,1-Dichloroethene ND 0.80 0.13
156-59-2 cis-1,2-Dichloroethene ND 0.40 0.089
156-60-5 trans-1,2-Dichloroethene ND 0.40 0.10
78-87-5 1,2-Dichloropropane ND 0.40 0.24
10061-01-5 cis-1,3-Dichloropropene ND 0.40 0.10
10061-02-6 trans-1,3-Dichloropropene ND 0.40 0.088
123-91-1 1,4-Dioxane ND 0.80 0.10
141-78-6 Ethyl acetate ND 0.30 0.18
100-41-4 Ethylbenzene ND 0.40 0.063
622-96-8 4-Ethyltoluene ND 0.40 0.19
142-82-5 n-Heptane ND 0.80 0.063
87-68-3 Hexachlorobutadiene ND 2.0 0.43
110-54-3 n-Hexane ND 0.80 0.075
591-78-6 2-Hexanone ND 0.40 0.087
98-82-8 Isopropylbenzene ND 0.80 0.10
99-87-6 4-Isopropyltoluene ND 0.80 0.12
1634-04-4 Methyl-t-Butyl Ether (MTBE) ND 0.80 0.050
80-62-6 Methyl methacrylate ND 0.80 0.16
108-10-1 4-Methyl-2-pentanone (MIBK) ND 0.40 0.14
75-09-2 Methylene Chloride ND 0.40 0.072
98-83-9 alpha-Methylstyrene ND 0.40 0.065
91-20-3 Naphthalene ND 0.80 0.56
111-65-9 n-Octane ND 0.40 0.055
109-66-0 n-Pentane ND 0.80 0.26
115-07-1 Propylene ND 0.40 0.099
103-65-1 N-Propylbenzene ND 0.40 0.059
100-42-5 Styrene ND 0.40 0.059
79-34-5 1,1,2,2-Tetrachloroethane ND 0.40 0.069
127-18-4 Tetrachloroethene ND 0.40 0.051
109-99-9 Tetrahydrofuran ND 0.80 0.079
108-88-3 Toluene ND 0.40 0.051
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethan ND 0.40 0.16
e

120-82-1 1,2,4-Trichlorobenzene ND 2.0 0.43
71-55-6 1,1,1-Trichloroethane ND 0.30 0.065
79-00-5 1,1,2-Trichloroethane ND 0.40 0.067

FORM I TO-15
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FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-11796-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34000334 Lab Sample ID: 320-11796-12

Matrix: Air Lab File ID: 15030224.D

Analysis Method: TO-15 Date Collected: 02/24/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/03/2015 19:53

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med) Low

Analysis Batch No.: 67092 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT Q RL MDL
79-01-6 Trichloroethene ND 0.40 0.11
75-69-4 Trichlorofluoromethane ND 0.40 0.20
96-18-4 1,2,3-Trichloropropane ND 0.40 0.17
95-63-6 1,2,4-Trimethylbenzene ND 0.80 0.16
108-67-8 1,3,5-Trimethylbenzene ND 0.40 0.13
540-84-1 2,2,4-Trimethylpentane ND 0.40 0.071
108-05-4 Vinyl acetate ND 0.80 0.15
593-60-2 Vinyl bromide ND 0.80 0.26
75-01-4 Vinyl chloride ND 0.40 0.12
179601-23-1 m, p-Xylene ND 0.80 0.10
95-47-6 o-Xylene ND 0.40 0.054
CAS NO. SURROGATE $REC Q LIMITS

460-00-4 4-Bromofluorobenzene (Surr) 101 70-130
17060-07-0 1,2-Dichloroethane-d4 (Surr) 102 70-130
2037-26-5 Toluene-d8 (Surr) 101 70-130

FORM I TO-15
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Report Date: 04-Mar-2015 00:59:31

Chrom Revision: 2.2 15-Jan-2015 13:05:58

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \SACCHROM\ChromData\ATMS2\20150302-19857.b\15030224.D
Lims ID: 320-11796-A-12 Lab Sample ID: 320-11796-12
Client ID: 34000334
Sample Type: Client
Inject. Date: 03-Mar-2015 19:53:30 ALS Bottle#: 8 Worklist Smp#: 30
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Sample Info: 320-11796-A-12
Misc. Info.: 500mL
Operator ID: SRS Instrument ID: ATMS2
Method: \SACCHROM\ChromData\ATMS2\20150302-19857.b\TO15 ATMS2N.m
Limit Group: MSA - TO15 - ICAL
Last Update: 04-Mar-2015 00:59:31 Calib Date: 14-Feb-2015 02:39:30
Integrator: RTE ID Type: Deconvolution ID
Quant Method: Internal Standard Quant By: Initial Calibration
Last ICal File: WSACCHROM\ChromData\ATMS2\20150213-19467.b\15021314.D
Column 1: RTX Volatiles ( 0.32 mm) Det: MS SCAN
Process Host: XAWRKO008
First Level Reviewer: duncant Date: 04-Mar-2015 00:59:31
RT Adj RT | DItRT OnCol Amt
Compound Sig | (min.) (min.) (min.) Q Response ppb v/iv Flags
* 1 Chlorobromomethane (IS) 130 10.334 10.334 0.000 94 49987 4.00
* 2 1,4-Difluorobenzene 114 11.678 11.678 0.000 94 205067 4.00
* 3 Chlorobenzene-d5 (IS) 117 15997 15998 -0.001 87 177523 4.00
$ 41,2-Dichloroethane-d4 (Sur 65 11.100 11.100 0.000 98 67351 4.08
$ 5 Toluene-d8 (Surr) 100 13.856 13.856 0.000 99 122122 4.03
$ 6 4-Bromofluorobenzene (Surr 174 17.749 17.750 -0.001 94 107715 4.06
31 Acetone 43 6.994 6.963 0.031 99 47519 2.86
48 Carbon disulfide 76 8.034  8.028 0.006 94 776 0.0203
68 Benzene 78 11.331 11.331 0.000 1 1019 0.0246
98 m-Xylene & p-Xylene 91 16.265 16.265 0.000 92 2837 0.0606
101 o-Xylene 91 16.898 16.898 0.000 90 1193 0.0249
115 1,2,4-Trimethylbenzene 120 18.857 18.851 0.006 95 1560 0.0529
Reagents:
VASUISIM_00154 Amount Added: 50.00 Units: mL Run Reagent
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Chrom Revision: 2.2 15-Jan-2015 13:05:58
TestAmerica Sacramento

Report Date: 04-Mar-2015 00:59:31

Data File: \SACCHROM\ChromData\ATMS2\20150302-19857.b\15030224.D
Injection Date: 03-Mar-2015 19:53:30 Instrument ID: ATMS2 Operator ID: SRS
Lims ID: 320-11796-A-12 Lab Sample ID: 320-11796-12 Worklist Smp#: 30
Client ID: 34000334
Purge Vol: 250.000 mL Dil. Factor: 1.0000 ALS Bottle#: 8
Method: TO15_ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm)
15030224[MS SCAN Chro]:Total
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Report Date: 04-Mar-2015 00:59:31

Chrom Revision: 2.2 15-Jan-2015 13:05:58
TestAmerica Sacramento

Data File: WSACCHROM\ChromData\ATMS2\20150302-19857.b\15030224.D
Injection Date: 03-Mar-2015 19:53:30 Instrument ID: ATMS2
Lims ID: 320-11796-A-12 Lab Sample ID: 320-11796-12
Client ID: 34000334
Operator ID: SRS ALS Bottle#: 8 Worklist Smp#: 30
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15 _ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
31 Acetone, CAS: 67-64-1
Raw Spec:Scan 512(6.99) m/z 43.0
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Lab Name: TestAmerica Sacramento

FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

SDG No.: 1L SCAN Batch

Job No.:

320-11961-1

Client Sample ID: 34001645 Lab Sample ID: 320-11961-1

Matrix: Air Lab File ID: 15031022.D

Analysis Method: TO-15 Date Collected: 03/04/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 01:53

Soil Aliquot Vol: Dilution Factor:

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med)

Analysis Batch No.: 67686 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT RL MDL
67-64-1 Acetone 3.0 5.0 0.18
107-02-8 Acrolein ND 2.0 0.22
107-13-1 Acrylonitrile ND 2.0 0.19
107-05-1 Allyl chloride ND 0.80 0.11
71-43-2 Benzene ND 0.40 0.079
100-44-7 Benzyl chloride ND 0.80 0.16
75-27-4 Bromodichloromethane ND 0.30 0.066
75-25-2 Bromoform ND 0.40 0.070
74-83-9 Bromomethane ND 0.80 0.34
106-99-0 1,3-Butadiene ND 0.80 0.15
106-97-8 n-Butane ND 0.40 0.15
78-93-3 2-Butanone (MEK) 0.30 0.80 0.20
75-65-0 tert-Butyl alcohol (TBA) ND 2.0 0.11
104-51-8 n-Butylbenzene ND 0.40 0.18
135-98-8 sec-Butylbenzene ND 0.40 0.070
98-06-6 tert-Butylbenzene ND 0.80 0.068
75-15-0 Carbon disulfide ND 0.80 0.078
56-23-5 Carbon tetrachloride ND 0.80 0.064
108-90-7 Chlorobenzene ND 0.30 0.064
75-45-6 Chlorodifluoromethane ND 0.80 0.11
75-00-3 Chloroethane ND 0.80 0.31
67-66-3 Chloroform ND 0.30 0.095
74-87-3 Chloromethane ND 0.80 0.20
95-49-8 2-Chlorotoluene ND 0.40 0.080
110-82-7 Cyclohexane ND 0.40 0.084
124-48-1 Dibromochloromethane ND 0.40 0.079
106-93-4 1,2-Dibromoethane (EDB) ND 0.80 0.075
74-95-3 Dibromomethane ND 0.40 0.057
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroetha ND 0.40 0.16
ne

95-50-1 1,2-Dichlorobenzene ND 0.40 0.13
541-73-1 1,3-Dichlorobenzene ND 0.40 0.11
106-46-7 1,4-Dichlorobenzene ND 0.40 0.15
75-71-8 Dichlorodifluoromethane ND 0.40 0.15
75-34-3 1,1-Dichloroethane ND 0.30 0.072
107-06-2 1,2-Dichloroethane ND 0.80 0.088

FORM I TO-15
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FORM I
AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-11961-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34001645 Lab Sample ID: 320-11961-1

Matrix: Air Lab File ID: 15031022.D

Analysis Method: TO-15 Date Collected: 03/04/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 01:53

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: .32 (mm)
Moisture: (low/med)

Analysis Batch No.: 67686 ppb v/v

CAS NO. COMPOUND NAME RESULT RL MDL
75-35-4 1,1-Dichloroethene ND 0.80 0.13
156-59-2 cis-1,2-Dichloroethene ND 0.40 0.089
156-60-5 trans-1,2-Dichloroethene ND 0.40 0.10
78-87-5 1,2-Dichloropropane ND 0.40 0.24
10061-01-5 cis-1,3-Dichloropropene ND 0.40 0.10
10061-02-6 trans-1,3-Dichloropropene ND 0.40 0.088
123-91-1 1,4-Dioxane ND 0.80 0.10
141-78-6 Ethyl acetate ND 0.30 0.18
100-41-4 Ethylbenzene ND 0.40 0.063
622-96-8 4-Ethyltoluene ND 0.40 0.19
142-82-5 n-Heptane ND 0.80 0.063
87-68-3 Hexachlorobutadiene ND 2.0 0.43
110-54-3 n-Hexane ND 0.80 0.075
591-78-6 2-Hexanone ND 0.40 0.087
98-82-8 Isopropylbenzene ND 0.80 0.10
99-87-6 4-Isopropyltoluene ND 0.80 0.12
1634-04-4 Methyl-t-Butyl Ether (MTBE) ND 0.80 0.050
80-62-6 Methyl methacrylate ND 0.80 0.16
108-10-1 4-Methyl-2-pentanone (MIBK) ND 0.40 0.14
75-09-2 Methylene Chloride ND 0.40 0.072
98-83-9 alpha-Methylstyrene ND 0.40 0.065
91-20-3 Naphthalene ND 0.80 0.56
111-65-9 n-Octane ND 0.40 0.055
109-66-0 n-Pentane ND 0.80 0.26
115-07-1 Propylene ND 0.40 0.099
103-65-1 N-Propylbenzene ND 0.40 0.059
100-42-5 Styrene ND 0.40 0.059
79-34-5 1,1,2,2-Tetrachloroethane ND 0.40 0.069
127-18-4 Tetrachloroethene ND 0.40 0.051
109-99-9 Tetrahydrofuran ND 0.80 0.079
108-88-3 Toluene ND 0.40 0.051
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethan ND 0.40 0.16
e

120-82-1 1,2,4-Trichlorobenzene ND 2.0 0.43
71-55-6 1,1,1-Trichloroethane ND 0.30 0.065
79-00-5 1,1,2-Trichloroethane ND 0.40 0.067

FORM I TO-15
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FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-11961-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34001645 Lab Sample ID: 320-11961-1

Matrix: Air Lab File ID: 15031022.D

Analysis Method: TO-15 Date Collected: 03/04/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 01:53

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med) Low

Analysis Batch No.: 67686 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT Q RL MDL
79-01-6 Trichloroethene ND 0.40 0.11
75-69-4 Trichlorofluoromethane ND 0.40 0.20
96-18-4 1,2,3-Trichloropropane ND 0.40 0.17
95-63-6 1,2,4-Trimethylbenzene 0.61 0.80 0.16
108-67-8 1,3,5-Trimethylbenzene 0.19 0.40 0.13
540-84-1 2,2,4-Trimethylpentane ND 0.40 0.071
108-05-4 Vinyl acetate ND 0.80 0.15
593-60-2 Vinyl bromide ND 0.80 0.26
75-01-4 Vinyl chloride ND 0.40 0.12
179601-23-1 m, p-Xylene 0.35 0.80 0.10
95-47-6 o-Xylene 0.24 0.40 0.054
CAS NO. SURROGATE $REC Q LIMITS

460-00-4 4-Bromofluorobenzene (Surr) 103 70-130
17060-07-0 1,2-Dichloroethane-d4 (Surr) 101 70-130
2037-26-5 Toluene-d8 (Surr) 101 70-130

FORM I TO-15
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Report Date: 11-Mar-2015 05:30:14

Chrom Revision: 2.2 06-Mar-2015 13:13:48

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \SACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Sample Type: Client
Inject. Date: 11-Mar-2015 01:53:30 ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Sample Info: 320-11961-A-1
Misc. Info.: 500mL
Operator ID: SRS Instrument ID: ATMS2
Method: \SACCHROM\ChromData\ATMS2\20150310-20030.b\TO15 ATMS2N.m
Limit Group: MSA - TO15 - ICAL
Last Update: 11-Mar-2015 05:30:14 Calib Date: 14-Feb-2015 02:39:30
Integrator: RTE ID Type: Deconvolution ID
Quant Method: Internal Standard Quant By: Initial Calibration
Last ICal File: WSACCHROM\ChromData\ATMS2\20150213-19467.b\15021314.D
Column 1: RTX Volatiles ( 0.32 mm) Det: MS SCAN
Process Host: XAWRKO031
First Level Reviewer: duncant Date: 11-Mar-2015 05:30:14
RT Adj RT | DItRT OnCol Amt
Compound Sig | (min.) (min.) (min.) Q Response ppb v/iv Flags
* 1 Chlorobromomethane (IS) 130 10.328 10.327 0.001 95 42012 4.00
* 2 1,4-Difluorobenzene 114 11.678 11.678 0.000 94 172795 4.00
* 3 Chlorobenzene-d5 (IS) 117 15992 15991 0.001 87 148958 4.00
$ 41,2-Dichloroethane-d4 (Sur 65 11.094 11.094 0.000 98 56092 4.04
$ 5 Toluene-d8 (Surr) 100 13.850 13.850 0.000 98 103088 4.04
$ 6 4-Bromofluorobenzene (Surr 174 17.744 17.743 0.001 93 92073 4.13
31 Acetone 43 6.988 6.963 0.025 97 42355 3.04
48 Carbon disulfide 76 8.034  8.028 0.006 97 2432 0.0757
54 2-Butanone (MEK) 72 9.646 9.610 0.036 98 1117 0.2959
85 Toluene 91 13960 13.965 -0.005 87 1242 0.0305
97 Ethylbenzene 91 16.138 16.143 -0.005 92 2559 0.0506
98 m-Xylene & p-Xylene 91 16.265 16.265 0.000 97 13903 0.3542
101 o-Xylene 91 16.892 16.892 0.000 98 9701 0.2414
107 N-Propylbenzene 91 18.030 18.023 0.007 99 3237 0.0491
110 4-Ethyltoluene 120 18.188 18.188 -0.006 97 2194 0.1203 M
111 1,3,5-Trimethylbenzene 120 18.255 18.254 0.001 93 4473 0.1855
115 1,2,4-Trimethylbenzene 120 18.851 18.845 0.006 97 15197 0.6144
116 sec-Butylbenzene 105 19.112 19.124 -0.012 1 709 0.0105
127 Naphthalene 128 23.456 23.456 0.000 96 8782 0.2730
QC Flag Legend
Review Flags
M - Manually Integrated
Reagents:
VASUISIM_00154 Amount Added: 50.00 Units: mL Run Reagent
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Report Date: 11-Mar-2015 05:30:14 Chrom Revision: 2.2 06-Mar-2015 13:13:48
TestAmerica Sacramento

Data File: \SACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2 Operator ID: SRS
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1 Worklist Smp#: 38
Client ID: 34001645
Purge Vol: 250.000 mL Dil. Factor: 1.0000 ALS Bottle#: 13
Method: TO15 ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm)
15031022[MS SCAN Chro]:Total
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Report Date: 11-Mar-2015 05:30:14

TestAmerica Sacramento

Chrom Revision: 2.2 06-Mar-2015 13:13:48

Data File: WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15_ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
31 Acetone, CAS: 67-64-1
Raw Spec:Scan 511(6.99) m/z 43.0
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Report Date: 11-Mar-2015 05:30:14

Chrom Revision: 2.2 06-Mar-2015 13:13:48
TestAmerica Sacramento

Data File: WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15 _ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
54 2-Butanone (MEK), CAS: 78-93-3
Raw Spec:Scan 948(9.65) m/z 72.0
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30 70 110 150 190 230 270 9.1 9.4 9.7 10.0
miz Min
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Report Date: 11-Mar-2015 05:30:15

Data File:

Chrom Revision: 2.2 06-Mar-2015 13:13:48

TestAmerica Sacramento
WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D

Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15_ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
115 1.,2.4-Trimethylbenzene, CAS: 95-63-6
Raw Spec:Scan 2461(18.85) m/z 120.0
147 s =
105 667 8
ng- 60 3
5107 54
z 5487
N “120 3
&1 2427
4 367
307
2] 7 N
| P T I.|i .|. W 2537, 247
U 1 1 1 1 1 1 1 1 1 1 1
30 50 70 90 110 130 150 170 190 210 230 250 187
miz 12
Amdis Enh@ced Spec: Scan 2461(18.85), Qvalue=97
o 105 o
0 — 1 1 T 1 71 — 1 1 1
787 18.3 18.6 18.9 19.2
S A Min
565 14n m/z 105.0
>52 “120 3
39 11 3
267
137 7 ’glo-
.|.| i il ..|l .l. III |.I.|| S
O T T T T T T T T T T T x I
30 50 70 90 110 130 }50 170 190 210 230 250 ;‘_’
m/z
101 Ref Spec: 1&5 1,2,4-Trimethylbenzene @ 159.833 min. &
105
g s 4]
S
Z 6 2
>_
120
4- U 1 1 1 1 1 i 1 1 1 1
18.3 18.6 18.9 19.2
Min
2] 77N m/z c)77.0
Lo “ Lo o 16 SN
v 1 1 1 1 1 1 1 1 1 1 1 ©
30 50 70 90 110 130 }50 170 190 210 230 250 14 -
miz
1001 Differenc Spec:Scan 1 @ 18.850 min.(Qvalue: 97) ,8_\12_
757 810-
507 >
257 8
> o ey - AN
o T ! | “120 6]
-257 4
-507]
-757 2 A A
-100 T T T T T T T T T T T O—T T T T T 1 LI B |
30 50 70 90 110 130 150 170 190 210 230 250 18.3 18.6 18.9 19.2
m/z Min
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Report Date: 11-Mar-2015 05:30:15 Chrom Revision: 2.2 06-Mar-2015 13:13:48
TestAmerica Sacramento

Data File: WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15_ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
111 1,3,5-Trimethylbenzene, CAS: 108-67-8
Raw Spec:Scan 2363(18.25) m/z 120.0
35] 105" 8
187 3\
307 *
) 16 -
S257
x 147
5207 “120 3
<127
157 \>_</
107 >107
s 77 - o
253
i d v ||l Y et o
v 1 1 1 1 1 1 1 1 1 1 1
30 50 70 90 110 130 150 170 190 210 230 250
miz 4
Amdis Enh@ced Spec: Scan 2363(18.25), Qvalue=93 >
o 105
v 1 1 1 1 1 I\ 1 1 1 1
787 17.7 18.0 18.3 18.6
3 Min
565' 601 m/z 105.0
>521 120
397 541
13 P 2] §
e 7 e g .
0 T T T T T T T T T T T <367
30 50 70 90 110 130 150 170 190 210 230 250 ;‘_’
mlz 307
101 Ref Spec: 1&1 1,3,5-Trimethylbenzene @ 159.617 min. o
105
s 187
g 7120 127
= 6]
N 6]
4- v 1 1 1 1 1 1 1 1 1 1
17.7 18.0 18.3 18.6
Min
2] - m/z 77.0
77 Y
I.I bt ..|‘ I. U I u.| 1/121 7 £
v 1 1 1 1 1 1 1 1 1 1 1 70_ 8
30 50 70 90 110 130 150 170 190 210 230 250
m/z 637
100~ Differenc Spec:Scan 1 @ 18.260 min.(Qvalue: 93) 856_
757 497
507 42
257 357
ol ooy 106% ey o8
257 217
507 14
-757 iy
-100 T T T T T T T T T T T O T 1T 1T T T T T T 1
30 50 70 90 110 130 }50 170 190 210 230 250 17.7 18.0 183 18.6
m/z Min
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Report Date: 11-Mar-2015 05:30:14 Chrom Revision: 2.2 06-Mar-2015 13:13:48

TestAmerica Sacramento

Data File: WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15 _ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
98 m-Xylene & p-Xylene, CAS: 179601-23-1
Raw Spec:Scan 2036(16.27) m/z 91.0
567 91 §
547 ol
=487 =
S 487
3407
32 106> §42_
—
247 <367
167 > 307
7 247
8]
253>
) J .'l‘ Il |.||I 1| ". . . . . . . I N
30 50 70 90 110 130 150 170 190 210 230 250
m/z 127
Amdis/Enhanced Spec: Scan 2036(16.27), Qvalue=97 6
917 91
v 1 1 1 1 I\ I\ 1 1 1 1 1
787 15.7 16.0 16.3 16.6
3 Min
565' - m/z 106.0
n
>50- 106 301 g
©
397 27 —
267 -~ I o
137 )
Lohoo o h 0 o Sa1]
6) T T T T T T T T T T T X
30 50 70 90 110 130 150 170 190 210 230 250 18]
m/z ]
Ref Spec: 98 m-Xylene & p-Xylene @ 20.395 min. 15
91/ 127
91
787 9
657 9
3]
>-52- 106\ v 1 1 1 1 Ll L 1 1 1 1 1
39 15.7 16.0 16.3 16.6
267 - Min
m/z 77.0
1 s e o
Lo h i 90- &
v 1 1 1 1 1 1 1 1 1 1 1 (o]
30 50 70 90 110 130 /150 170 190 210 230 250 817 -
miz
1001 Differenc Spec:Scan 1 @ 16.260 min.(Qvalue: 97) 727
9637
757 2
54T
507 >
251 45
> o wool Ty A 367
-25 2r
.50 187
-754 9]
-100 T T T T T T T T T T T o T T T 1T 1 1 1T T
30 50 70 90 110 130 150 170 190 210 230 250 15.7 16.0 16.3 16.6
miz Min
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Report Date: 11-Mar-2015 05:30:14

Chrom Revision: 2.2 06-Mar-2015 13:13:48
TestAmerica Sacramento

Data File: WSACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15_ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
101 o-Xylene, CAS: 95-47-6
Raw Spec:Scan 2139(16.89) m/z 91.0
o1 407 S
367 @
s 367 3
530' 327
NCal - S8
18 106 ;24_
121 > 207
6 51O 77" 167
C i Tk b 253,
U T T T T T T T T T T T 121
30 50 70 90 110 130 1150 170 190 210 230 250
m/z
Amdis/Enhanced Spec: Scan 2139(16.89), Qvalue=98 -
917 91
v 1 1 1 1 1 ‘ 1 ‘ 1 1 1 1 1
787 16.3 16.6 16.9 17.2
3 Min
565' 201 m/z 106.0
>527 106> §
397 18 G
~ 7 ] —~
131 pL 5147
f Lol S
() T T T T T T T T T T T <127
30 50 70 90 110 130 150 170 190 210 230 250 ;_’
m/z 107
1M /Ref Spec: 101 o-Xylene @ 86.000 min. N
91
~ 6]
8 8§
S &
<
— 6]
> 106> &
4- v 1 1 1 1 LRI 1 1 1 1
16.3 16.6 16.9 17.2
Min
Fa ~ m/z 105.0
bk 3
0 T T T T T T T T T T T 80 ©
30 50 70 90 110 130 150 170 190 210 230 250 -
miz 727
100~ Differenc Spec:Scan 1 @ 16.900 min.(Qvalue: 98) 64
757 567
507 >487
25 40
> 5 " &5k -y 305 327
-254 247
.50 167
-754 8]
-100 T T T T T T T T T T T o T 1T 1T 1T T 1 1T T
30 50 70 90 110 130 }50 170 190 210 230 250 16.3 16.6 - 16.9 17.2
m/z Min
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Report Date: 11-Mar-2015 05:30:15

Chrom Revision: 2.2 06-Mar-2015 13:13:48

TestAmerica Sacramento

Manual Integration/User Assign Peak Report

Data File: \SACCHROM\ChromData\ATMS2\20150310-20030.b\15031022.D
Injection Date: 11-Mar-2015 01:53:30 Instrument ID: ATMS2
Lims ID: 320-11961-A-1 Lab Sample ID: 320-11961-1
Client ID: 34001645
Operator ID: SRS ALS Bottle#: 13 Worklist Smp#: 38
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Method: TO15 ATMS2N Limit Group: MSA - TO15 - ICAL
Column: RTX Volatiles ( 0.32 mm) Detector MS SCAN
110 4-Ethyltoluene, CAS: 622-96-8
Processing Integration Results
RT: 18.16 m/z 128).0
Area: 6490 16 9
Amount: 0.355920
Amount Units: ppb v/iv 16
147
g127
-
X
107
8
61
A
2‘
U 1 1 | 1 1 1
17.9 18.1 18.3
Min
Manual Integration Results
RT: 18.19 m/z 120.0
Area: 2194 16 ©
Amount: 0.120322 -
Amount Units:  ppb v/v 161 A
147
S127
—
X
> 107
8
6]
A
2]
v 1 1 1
18.0 18.2 18.4
Min

Reviewer: duncant, 11-Mar-2015 05:30:14
Audit Action: Manually Integrated
Audit Reason: Split Peak
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Lab Name: TestAmerica Sacramento

FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

SDG No.: 1L SCAN Batch

Job No.:

320-12001-1

Client Sample ID: 34001875

Lab Sample ID:

320-12001-12

Matrix: Air Lab File ID: 15031023.D

Analysis Method: TO-15 Date Collected: 03/09/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 02:38

Soil Aliquot Vol: Dilution Factor:

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med)

Analysis Batch No.: 67686 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT RL MDL
67-64-1 Acetone ND 5.0 0.18
107-02-8 Acrolein ND 2.0 0.22
107-13-1 Acrylonitrile ND 2.0 0.19
107-05-1 Allyl chloride ND 0.80 0.11
71-43-2 Benzene ND 0.40 0.079
100-44-7 Benzyl chloride ND 0.80 0.16
75-27-4 Bromodichloromethane ND 0.30 0.066
75-25-2 Bromoform ND 0.40 0.070
74-83-9 Bromomethane ND 0.80 0.34
106-99-0 1,3-Butadiene ND 0.80 0.15
106-97-8 n-Butane ND 0.40 0.15
78-93-3 2-Butanone (MEK) ND 0.80 0.20
75-65-0 tert-Butyl alcohol (TBA) ND 2.0 0.11
104-51-8 n-Butylbenzene ND 0.40 0.18
135-98-8 sec-Butylbenzene ND 0.40 0.070
98-06-6 tert-Butylbenzene ND 0.80 0.068
75-15-0 Carbon disulfide ND 0.80 0.078
56-23-5 Carbon tetrachloride ND 0.80 0.064
108-90-7 Chlorobenzene ND 0.30 0.064
75-45-6 Chlorodifluoromethane ND 0.80 0.11
75-00-3 Chloroethane ND 0.80 0.31
67-66-3 Chloroform ND 0.30 0.095
74-87-3 Chloromethane ND 0.80 0.20
95-49-8 2-Chlorotoluene ND 0.40 0.080
110-82-7 Cyclohexane ND 0.40 0.084
124-48-1 Dibromochloromethane ND 0.40 0.079
106-93-4 1,2-Dibromoethane (EDB) ND 0.80 0.075
74-95-3 Dibromomethane ND 0.40 0.057
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroetha ND 0.40 0.16
ne

95-50-1 1,2-Dichlorobenzene ND 0.40 0.13
541-73-1 1,3-Dichlorobenzene ND 0.40 0.11
106-46-7 1,4-Dichlorobenzene ND 0.40 0.15
75-71-8 Dichlorodifluoromethane ND 0.40 0.15
75-34-3 1,1-Dichloroethane ND 0.30 0.072
107-06-2 1,2-Dichloroethane ND 0.80 0.088

FORM I TO-15
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FORM I
AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-12001-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34001875 Lab Sample ID: 320-12001-12

Matrix: Air Lab File ID: 15031023.D

Analysis Method: TO-15 Date Collected: 03/09/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 02:38

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: .32 (mm)

% Moisture: Level: (low/med) Low

Analysis Batch No.: 67686 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT Q RL MDL
75-35-4 1,1-Dichloroethene ND 0.80 0.13
156-59-2 cis-1,2-Dichloroethene ND 0.40 0.089
156-60-5 trans-1,2-Dichloroethene ND 0.40 0.10
78-87-5 1,2-Dichloropropane ND 0.40 0.24
10061-01-5 cis-1,3-Dichloropropene ND 0.40 0.10
10061-02-6 trans-1,3-Dichloropropene ND 0.40 0.088
123-91-1 1,4-Dioxane ND 0.80 0.10
141-78-6 Ethyl acetate ND 0.30 0.18
100-41-4 Ethylbenzene ND 0.40 0.063
622-96-8 4-Ethyltoluene ND 0.40 0.19
142-82-5 n-Heptane ND 0.80 0.063
87-68-3 Hexachlorobutadiene ND 2.0 0.43
110-54-3 n-Hexane ND 0.80 0.075
591-78-6 2-Hexanone ND 0.40 0.087
98-82-8 Isopropylbenzene ND 0.80 0.10
99-87-6 4-Isopropyltoluene ND 0.80 0.12
1634-04-4 Methyl-t-Butyl Ether (MTBE) ND 0.80 0.050
80-62-6 Methyl methacrylate ND 0.80 0.16
108-10-1 4-Methyl-2-pentanone (MIBK) ND 0.40 0.14
75-09-2 Methylene Chloride ND 0.40 0.072
98-83-9 alpha-Methylstyrene ND 0.40 0.065
91-20-3 Naphthalene ND 0.80 0.56
111-65-9 n-Octane ND 0.40 0.055
109-66-0 n-Pentane ND 0.80 0.26
115-07-1 Propylene ND 0.40 0.099
103-65-1 N-Propylbenzene ND 0.40 0.059
100-42-5 Styrene ND 0.40 0.059
79-34-5 1,1,2,2-Tetrachloroethane ND 0.40 0.069
127-18-4 Tetrachloroethene ND 0.40 0.051
109-99-9 Tetrahydrofuran ND 0.80 0.079
108-88-3 Toluene ND 0.40 0.051
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethan ND 0.40 0.16
e

120-82-1 1,2,4-Trichlorobenzene ND 2.0 0.43
71-55-6 1,1,1-Trichloroethane ND 0.30 0.065
79-00-5 1,1,2-Trichloroethane ND 0.40 0.067

FORM I TO-15
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FORM I

AIR - GC/MS VOA ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Sacramento Job No.: 320-12001-1

SDG No.: 1L SCAN Batch

Client Sample ID: 34001875 Lab Sample ID: 320-12001-12

Matrix: Air Lab File ID: 15031023.D

Analysis Method: TO-15 Date Collected: 03/09/2015 00:00

Sample wt/vol: 500 (mL) Date Analyzed: 03/11/2015 02:38

Soil Aliquot Vol: Dilution Factor: 1

Soil Extract Vol.: GC Column: RTX-Volatiles ID: 0.32 (mm)

% Moisture: Level: (low/med) Low

Analysis Batch No.: 67686 Units: ppb v/v

CAS NO. COMPOUND NAME RESULT Q RL MDL
79-01-6 Trichloroethene ND 0.40 0.11
75-69-4 Trichlorofluoromethane ND 0.40 0.20
96-18-4 1,2,3-Trichloropropane ND 0.40 0.17
95-63-6 1,2,4-Trimethylbenzene ND 0.80 0.16
108-67-8 1,3,5-Trimethylbenzene ND 0.40 0.13
540-84-1 2,2,4-Trimethylpentane ND 0.40 0.071
108-05-4 Vinyl acetate ND 0.80 0.15
593-60-2 Vinyl bromide ND 0.80 0.26
75-01-4 Vinyl chloride ND 0.40 0.12
179601-23-1 m, p-Xylene ND 0.80 0.10
95-47-6 o-Xylene ND 0.40 0.054
CAS NO. SURROGATE $REC Q LIMITS

460-00-4 4-Bromofluorobenzene (Surr) 91 70-130
17060-07-0 1,2-Dichloroethane-d4 (Surr) 95 70-130
2037-26-5 Toluene-d8 (Surr) 103 70-130

FORM I TO-15
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Report Date: 11-Mar-2015 05:30:35

Chrom Revision: 2.2 06-Mar-2015 13:13:48

TestAmerica Sacramento
Target Compound Quantitation Report

Data File: \SACCHROM\ChrombData\ATMS2\20150310-20030.b\15031023.D
Lims ID: 320-12001-A-12 Lab Sample ID: 320-12001-12
Client ID: 34001875
Sample Type: Client
Inject. Date: 11-Mar-2015 02:38:30 ALS Bottle#: 14 Worklist Smp#: 39
Purge Vol: 250.000 mL Dil. Factor: 1.0000
Sample Info: 320-12001-A-12
Misc. Info.: 500mL
Operator ID: SRS Instrument ID: ATMS2
Method: \SACCHROM\ChromData\ATMS2\20150310-20030.b\TO15 ATMS2N.m
Limit Group: MSA - TO15 - ICAL
Last Update: 11-Mar-2015 05:30:35 Calib Date: 14-Feb-2015 02:39:30
Integrator: RTE ID Type: Deconvolution ID
Quant Method: Internal Standard Quant By: Initial Calibration
Last ICal File: WSACCHROM\ChromData\ATMS2\20150213-19467.b\15021314.D
Column 1: RTX Volatiles ( 0.32 mm) Det: MS SCAN
Process Host: XAWRKO031
First Level Reviewer: duncant Date: 11-Mar-2015 05:30:35
RT Adj RT | DItRT OnCol Amt
Compound Sig | (min.) (min.) (min.) Q Response ppb viv Flags
* 1 Chlorobromomethane (IS) 130 10.328 10.327 0.001 96 41352 4.00
* 2 1,4-Difluorobenzene 114 11.678 11.678 0.000 94 160513 4.00
* 3 Chlorobenzene-d5 (IS) 117 15991 15991 0.000 87 139632 4.00
$ 4 1,2-Dichloroethane-d4 (Sur 65 11.094 11.094 0.000 98 52076 3.81
$ 5 Toluene-d8 (Surr) 100 13.856 13.850 0.006 98 97898 413
$ 6 4-Bromofluorobenzene (Surr 174 17.744 17.743 0.001 93 76351 3.66
Reagents:
VASUISIM_00154 Amount Added: 50.00 Units: mL Run Reagent
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Chrom Revision: 2.2 06-Mar-2015 13:13:48
TestAmerica Sacramento

Report Date: 11-Mar-2015 05:30:35

Data File: \SACCHROM\ChromData\ATMS2\20150310-20030.b\15031023.D

Injection Date: 11-Mar-2015 02:38:30 Instrument ID: ATMS2 Operator ID:
Lims ID: 320-12001-A-12 Lab Sample ID: 320-12001-12 Worklist Smp#:
Client ID: 34001875

Purge Vol: 250.000 mL Dil. Factor: 1.0000 ALS Bottle#:
Method: TO15 _ATMS2N Limit Group: MSA - TO15 - ICAL

Column: RTX Volatiles ( 0.32 mm)
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APPENDIX E

PLOTS OF PRESSURE MEASUREMENTS
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APPENDIX F

METHANE OXIDATION






APPENDIX F
AEROBIC DEGRADATION OF METHANE AND REFUSE

Oxygen flow or diffusion into a landfill can result in aerobic biooxidation of landfill materials.
Some of these reactions cause a change in gas volume and gas pressure. Aerobic biodegradation
of organic material results in the oxidation of solid organic materials and/or the oxidation of
methane (CHy), both reactions producing intermediates such as fatty acids (acetate is an
example) and carbon dioxide (CO,) and water (H,O). Assuming these reactions go to
completion, they can be represented as (Themelis and Kim, 2002"):

(CsH1904),(s) [mixed food and plant wastes] + 6.50,(g)
D (CsH1904)1-1(s) + 6CO5(g) + SH>0(1) [net reduction of 0.5 moles of gas (oxygen)] (1)

(CsH190s), [mixed paper; cellulose] + 60, =2 (CsH1905),.; + 6CO; + SH,0 2)
[no net molar reduction of gas]

CH (g) + 20,(g) 2 CO5(g) + 2H,0(]) [net gas reduction of 2 moles gas per mole of 3)
methane consumed]

Where:
s = solid phase
l = liquid phase, and
g = gas phase

Examination of these reactions provides some insight regarding their potential impact on LFG
pressures. Reaction (I) indicates that the aerobic biodegradation of solid material removes 1/2
mole of gas [Ox(g)] per 6 moles of gas produced [CO,(g)]. Thus the bioreaction of oxygen with
mixed food and plant waste produces volume of gas (CO,) 5/6 of the volume of O, consumed
and should produce a vacuum (ignoring the expansion of gas associated with the heat released by
the reaction). The water produced by the reaction is assumed to condense and therefore to
contribute only a negligible change in volume. Reaction (2) indicates no reduction in gas volume
when cellulosic materials react with oxygen. However, the incomplete reaction of cellulosic
degradation, as evidenced by the buildup of reaction products, indicates that cellulosic material
oxidation also can result in a reduction of gas pressure. Reaction (3) indicates that the

" Themelis, N.J. and Y.H. Kim. 2002. Material and Energy Balances in a Large-Scale Aerobic Bioconversion Cell.
Waste Management and Research 20: 234-242.
F-1
Appendix F
H:\2014037.00 Rio Nuevo A Mtn landfill\Report\Appendicies\Appendix F - CH4 Oxidation\Appendix F Aerobic Degradation.doc
September 29, 2015



consumption of oxygen by biodegradation of methane removes 3 moles of gas (CHs+ 20,) per
1 mole of gas (CO,) produced, a change in gas volume twice that of the methane consumed.
Thus the biodegradation of a given volume of methane would produce a negative pressure
(vacuum) that would be twice the magnitude of the positive pressure produced by the generation
of the same volume of methane.

According to the above discussion, aerobic biodegradation processes can result in vacuums such
as those observed in the A-Mountain Landfill. Measured vacuums (although slight) indicate that
air (and its accompanying oxygen) is being drawn in to the Landfill, and that portions of the
Landfill under vacuum would not allow sustainable collection of landfill gas. Oxygen degrades
the organic content in solid waste, reducing its potential methane production. Oxygen also reacts
with methane, reducing its concentration in LFG. Oxygen is toxic to methanogens (methane-
producing microorganisms), thereby not only consuming methane, but further limiting methane
generation rates.
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IAS Laboratories

2515 East University Drive

Phoenix, Arizona 85034
(602) 273-7248

SOIL ANALYSIS REPORT Page 1
Today's Date: 4/6/2015
Grower: Rio Nuevo A mountian LF VL= Very Low
Submitted By: Mike Barden L= Low
Send Report To: Mike Barden M= Medium
Report Number: 6649875 H= High
Crop: Landscape VH= Very High
Date Received: 4/1/2015
Sender Depth |Lab#| pH | Calcium [ Magnesium | Sodium | Potash Iron Zinc Manganese | Copper Salinity Nitrate | Phosphorus | Computed | Sulfur Boron Free
Sample (Ca) (Mg) (Na) (K) (Fe) (Zn) (Mn) (Cu) (EC xK) | Nitrogen (Bicarb - | % Sodium [ (SO4-S) (B) Lime
Id dS/m (NO3-N) | Soluble P) Level
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM (ESP) PPM PPM
AMVP-1 428 | 8.8 | 5900 VH 530 VH 230 H [ 280VH | 11.0VH | 3.1VH 4.6 VH 3.7VH 8 L 13.0 M 6.6 L 2.8 39VL A7 VL High
AMVP-3 429 | 7.7 | 5600 VH 470 VH 440 VH | 320 VH | 12.0VH | 7.3 VH 9.7 VH 12.0 VH 7.2 VH 3.1VL 99 L 5.5 180 VH .65 L High
AMVP-4 430 | 8.6 | 5800 VH 280 VH 230 H 190 H 44 M 24 H 34 H 2.7VH 6.0 VH 220.0 VH 52 L 3.0 89 L 33 L High
AMVP-2 431 | 8.4 | 5700 VH 300 VH 230 H [ 130 M | 33 M 27 H 3.7VH 1.2 VH 18 L 3.5VL 2.6 VL 3.1 83 VH 81 L High
AMVP-9 432 | 8.3 | 6000 VH 300 VH 230 H [ 240 H 5.6 H 27 H 3.2 H 2.7VH 15 L 120 M 10.0 M 2.9 93 VH .38 L High
AMVP-10 433 | 8.3 | 6000 VH 670 VH 870VH | 280VH | 41 M 16 H 4.7 VH 3.0VH 8.2VH 70.0 VH 39VL 9.4 570 VH 76 L High
AMVP-7 434 | 8.6 | 5600 VH 410 VH 400 VH | 260 VH | 16.0VH | 2.7 H 6.6 VH 5.8 VH 21 M 10.0 L 86 L 5.1 61 VH .50 L High
AMVP-8 435 | 7.8 | 5600 VH 440 VH 540VH [ 460VH | 55 H 8.0 VH 9.5 VH 4.3 VH 8.0 VH 250.0 VH 120 M 6.7 140 VH .60 L High
AMVP-5 436 | 8.6 | 5600 VH 400 VH 230 H [ 250 H 70 H 8.2 VH 3.9VH 4.8 VH 9L 17.0 M 6.9 L 3.0 9.0 L 33 L High
AMVP-6 437 | 7.5 | 5200 VH 420 VH 270 H | 230 H [29.0VH] 19 H 15.0 VH 6.2 VH 5.8 VH 200.0 VH 11.0 M 3.8 230 VH 40 L High
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IAS Laboratories

2515 East University Drive
Phoenix, Arizona 85034
(602) 273-7248

Grower: Rio Nuevo A mountian LF

Send To: Mike Barden

SOIL FERTILITY RECOMMENDATIONS

Lb/1000 Sq Ft

Report No: 6649875 Date: 4/1/2015 Page: 2
| AMENDMENTS |
Sender Crop Nitrogen Phosphate | Potash [ Magnesium | Sulfur | Iron Zinc | Manganese | Copper | Boron | Elemental | Gypsum | Lime [ Leaching of
Number N P205 K20 Mg S Fe Zn Mn Cu B Sulfur Excess Salts
AMVP-1 Landscape la 2b .05¢ .02 h 20 *
AMVP-3 Landscape 25a 2b 1lg A .02 h Yes
AMVP-4 Landscape 2b 5d .05¢ .02 h 15* Yes
AMVP-2 Landscape 25a 25b Af .02 h 10 *
AMVP-9 Landscape la 2b .02 h 10 *
AMVP-10 Landscape 25b Af 1g .02 h 10 * Yes
AMVP-7 Landscape 2a 2b 1g .02 h 15 * Yes
AMVP-8 Landscape 1b 2f .02 h Yes
AMVP-5 Landscape la 2b Af .05i .02 h 15 *
AMVP-6 Landscape 2b 29 .02 h Yes
Landscape

*) Till sulfur into the soil to reduce pH. Disper/sul or SSP are sulfur product that should dissolves and can be used if you can't till.
a) Broadcast nitrogen and water into soil. Apply the nitrogen after leaching the excess salts out of the root zone.
b) Broadcast phosphate and till into soil where possible.

d) Apply magnesium to narrow the calcium to magnesium ratio. Landscape plants grow best with a calcium to magnesium ratio of 10:1 to 20:1.
f) Apply iron to balance the micro nutrients. There should be more iron than manganese and zinc available in the soil.
g) Apply zinc to balance the micro nutrients. There should be more zinc than copper available in the soil. Do not over apply.

i) Apply manganese to balance the micro nutrients. There should be more manganese available in the soil than zinc and copper.
h) Apply boron by dissolving it in water and they spray it over the soil. If you cannot find a boron fertilizer you can use 20 mule team borax located in the laundry
isle. If you use borax, mix 1 tbsp into 5 gallons of water. Then apply 2 gallons of solution per 1000 sqft.
Yes) Irrigate with extra water to flush the salts out of the root zone. Landscape plants grow best with a sodium below 300 ppm and salinity below 3 dS/m.

Leaching will also help reduce the nitrate nitrogen concentration. Nitrogen values above 80 ppm can cause plant burn.




IAS Laboratories Date: April 14, 2015
Submitted by: Hydro Geo Chem, Inc.

2515 East University Drive Report to: Mike Barden
Phoenix, Arizona 85034 Project; Rio Nuevo A-Mnt

(602) 273-7248 .
Fax (602) 275-3836 Report #: 6649875
Date Received: April 6, 2015

Soil Analysis

*Water Holding Capacity **Qrganic ***Bulk
Sender ID | IAS Lab # Moisture % Matter Density
1/3 Bar 15 Bar Field Capacity % gl/cc Ib/cu.yd.

AMVP-1 428 20.0 9.0 10.9 3.2 1.16 1947
AMVP-3 429 14.4 6.8 7.6 3.3 1.24 2095
AMVP-4 430 13.3 6.8 6.5 1.9 1.32 2220
AMVP-2 431 14.3 7.2 7.1 1.8 1.23 2073
AMVP-9 432 16.3 7.9 8.4 2.2 1.23 2065
AMVP-10 433 22.0 9.8 12.2 2.8 1.20 2023
AMVP-7 434 17.6 8.4 9.2 2.5 1.22 2058
AMVP-8 435 16.3 7.3 8.9 2.7 1.23 2072
AMVP-5 436 16.3 7.6 8.7 3.0 1.23 2071
AMVP-6 437 18.9 8.9 10.1 3.0 1.18 1982

*Analysis modified ASTM D3152 and ASTM D2325

*AASHTO:T267-86
***The Nature and Properties of Soils Brady , Nyle. 8th Ed. Ch.3.7 p. 50-51
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