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Geophysical IP/Resistivity Surveys

Pima County Harrison Landfill

for

The City of Tucson

Environmental Services

EXECUTIVE SUMMARY

On July 10", 11" and 12™, 2013, Zonge International, Inc. conducted a geophysical
induced polarization (IP) and resistivity survey for The City of Tucson (COT), Environmental
Services on the Pima County Harrison Landfill project in Tucson, Arizona. The goal of the
survey was to map subsurface features that may be related to an anomalous methane reading
in a monitor well (called HAH83) in the Harrison Hills Mobile Home Park. Mr. Richard Byrd was
the primary contact during the survey, and Tim Nordstrom was the Zonge field crew chief. The
general site location is shown below in Figure 1.
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Data were acquired on five lines as shown in Figure 2, with stations spaced every 7.5
feet along the lines. Line 1 was an east-west line across the landfill to determine the electrical
properties of the buried waste at this site. Line 2 was south of Line 1, also east-west, but in
between the landfill and the mobile home park. Line 3 was within the mobile home park, located
along the northern edge of Terryann Circle, approximately 50 feet north of monitor well HAH83,
and Line 4 was approximately 50 feet south of the well, running between mobile homes and
crossing the north-south road Kimberly Place. Line 5 was roughly north-south, and was added
to the survey to better understand the results of Lines 1 and 2.
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Figure 2: Geophysical survey line locations on the Pima County Harrison Landfill Project.

Numerous past geophysical surveys have shown that buried waste, including municipal
solid waste (MSW), construction waste, and in some cases, green waste, cause elevated IP
values when compared to background areas which do not contain waste. Using the IP results in
conjunction with the resistivity results can also often assist with the interpretation of the types of
waste material suspected below grade. The survey results at this site are summarized in
Figures 3 and 4. High IP values are seen along Line 1, which is typical of results seen over most
landfills; the extent of the high IP values are in very good agreement with the mapped limit of
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the landfill based on information provided by COT. A particularly strong pocket of high IP values
is seen from station 458 to 623, suggesting a denser volume of waste, or more metallic waste in
that area. Moderately high IP values are also seen on Line 2, suggesting that buried waste is
very close to or beneath Line 2. The vast majority of the data on these two northern lines are
very clean and repeatable.

Lines 3 and 4 were within the mobile home park, and therefore more likely to be
adversely affected by nearby electrical noise (from utilities, for example) and cultural features
(man-made conductive features such as metal pipelines, fences, and structures). Cultural
features had very little effect on Line 3, and the results along most of the line were moderately
low IP values, suggesting little or no waste, with the exception of a moderately strong IP
response centered beneath station 368, approximately 50 feet north of monitor well HAH83.
This anomaly is very similar to the anomalous values associated with known waste on Lines 1
and 5 in both IP and resistivity, but this location is also very close to a concrete drainage that is
assumed to have metallic rebar, which could also cause an IP response. Though it is unlikely
there is waste beneath the rest of Line 3, it is possible, though not certain, that there is a pocket
of waste (municipal solid waste (MSW), or green waste) beneath station 368, from
approximately station 360 to 380. The elevated IP response would tend to exclude construction
waste, based on comparison to prior results at other landfills in the southwestern US.

Line 4 showed several very strong IP anomalies, but there are obvious cultural effects
on this line from utilities, as well as gaps in the data crossing Kimberly Place. Data were noisy,
unrepeatable, and showed unrealistic values of IP and resistivity. Very strong IP anomalies
beneath stations 75, 135, 180, 210, 285, and from station 330 to the end of the line are all
interpreted to be the result of cultural noise. It is possible that one or more of these cultural
anomalies are masking a valid waste anomaly, however, so it is not possible to determine with
certainty whether or not Line 4 crossed any pockets of waste.

Line 5 verified the strong IP anomaly associated with waste on Line 1 and the moderate
IP values on Line 2. Noisy data were evident when this line crossed the concrete drainage
(which extends in to the vacant land east of the mobile home park).

In summary, Lines 1, 2, and 5 verified that the waste at this site can be delineated with
the IP survey, and that the southern boundary of the waste may be further south than shown on
the map provided by COT, which shows waste boundary taken from maps generated by Pima
County and Pima Association of Governments. Based on these results, there appears to be a
subsurface structure (pit or trench) containing waste (MSW, or green waste) beneath station
368 on Line 3, approximately 50 feet north of monitor well HAH83, but this is not a certainty due
to the close proximity of a concrete drainage structure. It is not likely that there is buried waste
under the remainder of Line 3. Line 4 was strongly affected by cultural features, and it is not
possible to conclusively determine whether or not waste is present under Line 4.
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