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MEASUREMENT OF THE ODOR IMPACT OF A WASTE DEPOSIT
USING THE SF6-TRACER METHOD

ABSTRACT

Landfill gas emitted from a waste deposit often causes odor nuisance in the vicinity. For
a new sanitary landfill to be established in an area where also other sources of odor
existed, very low limits for additional odor nuisance were given by local authorities. To
verify that the odor concentrations were below these limit values, the odor contributions
of different sources had to be distinguished. Olfactometric methods, using human
observers to estimate the intensity of odors, were not applicable to this problem. For
direct measurements by analytical methods concentrations of odorous substances were
too small. Therefore a tracer method was applied to measure the odor impact of the
sanitary landfill to its environment. The emitted landfill gas was labelled with the tracer
gas SFg. The tracer gas was parted to even amounts and released through ten special
nozzles equally distributed over the surface of the landfill. In the area around the
landfill the concentration of the tracer gas was measured by collecting air samples and
analysing them with a gas Chromatograph with an electron capture detector. Fifteen air
sampling units were used to collect eight consecutive air samples at each selected point.
These measurements gave the relation between the emission of landfill gas and the
resulting concentrations in ambient air. With these transmission coefficients the
concentrations of odorous gases at the sampling points were evaluated, using the
emission concentrations measured by analytical techniques at the landfill site. The
resulting odor concentrations were compared with values of odor thresholds to establish
the odor impact of the waste deposit on the environment.
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MEASUREMENT OF THE ODOR IMPACT OF A WASTE DEPOSIT
USING THE SF6-TRACER METHOD

1 INTRODUCTION

Although various techniques are applied to reduce emission of gas from sanitary
landfills, there are always residual emissions which may cause odor nuisance in the
vicinity. Therefore it has to be checked as to whether the odor impact of a landfill
exceeds a tolerable level in the surrounding communities. For the assessment of odor
intensity olfactometric methods are frequently used. However in areas with several
sources of odorants olfactometric methods give no information about the contribution
of a single source to total odor intensity.

Tracer techniques determine the concentrations of odorants in air caused by a single
plant. The principle of this method is to release on the surface of a landfill minute
quantities of a tracer gas not found in nature or in the emissions of other plants. In the
immediate environment air samples are collected and tracer concentrations are
measured. These concentrations indicate the dilution by dispersion at the sampling
points. The dilution coefficients and the emission values of the odorants give the
concentrations of the odorants that the landfill causes in ambient air. These results can
be compared with olfactometric data using tables with odor thresholds. The data
measured is valid for the meteorological conditions during the experiment and can be
applied to evaluate dispersion models.

2 TRACER RELEASE ON A LANDFILL

The tracer method has been used frequently to measure dispersion of exhaust gases
from stacks [1, 2]. For the application of this method to a landfill a method was
developed for the representative labelling of the gases escaping from the surface. This
method effects the release of tracer gas in even quantities at ten selected positions. A
constant flow of tracer gas is thoroughly mixed with a controlled flow of processed air
from a compressor and transported through a hose to a distribution unit. There the
tracer-carrier mixture is parted up in ten equal amounts, each flow controlled by flow
meters and needle valves. These part streams are fed through hoses to release units at
selected positions equally distributed over the landfill site.

3 THE SANITARY LANDFILL AT GASSELSDORF

The sanitary landfill at Gasselsdorf is used for the disposal of solid waste from the
district Judenburg (Austria). The landfill is situated in a valley running in a south-
easterly direction. In this valley odorous substances are emitted both from a cellulose
plant and from several farms. The licence to establish the landfill was given by the local
authorities on condition that the odor impact in the area would not rise significantly. A

- 1 -



gas collection system was installed therefore to reduce emissions from the landfill, in
addition the surface is regularly covered with protecting foam. A dam with a height of
35 m was raised to protect the adjoining community located in the main wind direction.

An extensive measurement program was carried out to collect data for judging, if the
additional odor impact from the landfill would be tolerable. This program comprised
the following projects:

• Tracer experiments described in this paper.
• Monitoring of meteorological data at 6 significant points around the landfill.
• Determination of odorants in ambient air by field inspections.
• Dispersion experiments with smoke.
• Qualitative and quantitative analysis of the gases emitted from the landfill.

4 TRACER EXPERIMENTS

The tracer experiments had to be carried out during the most unfavorable
meteorological conditions with regard to the odor impact, i.e. when the atmosphere is
only slightly mixed and the concentrations of pollutants increase. The report [3] about
local meteorological data shows that during high atmospheric pressure local air flows
prevail. The direction of flow is upvalley (SE) during daytime and down-valley (NW)
in the night. When the direction of the flow is reversed, stagnations and a local increase
of pollutant concentrations occur. Therefore the tracer experiments had to include the
situations of flow reversion.

For the tracer experiments sulfur hexafluoride SFg was used, a non toxic and
chemically inert gas, which is detectable in air by gas chromatography at very low
concentrations of about. 10"^ cm^ SF^cirß air. The gas was released on the landfill at
ten points equally distributed, taking into consideration the daily activities of waste
disposal.

Air samples were collected in bags by programmable, automatic sampling units which
were placed at preselected positions in the surroundings of the landfill. Each sampling
unit gave 8 consecutively collected samples. With a sampling interval of 30 minutes
half hour mean values of SF5 ground level concentrations were obtained.

The results of the tracer experiment gave the relation between the amount of gas
released on the surface of the landfill and the concentrations at the sampling locations.
Using emission data of odorant gases [4] their concentrations in the ambient air could
be calculated. These evaluations were made for NH3 and H2S, which had been selected
as leading substances for odor nuisance.
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5 RESULTS OF TRACER EXPERIMENTS

Thirteen tracer experiments were conducted under different weather conditions. One of
the experiments which included the reversion of local air flow in the evening, is
described in the following:

Experiment on November 24. 1993.

The meteorological conditions in Austria at that time were characterized by a large high
pressure area with the center above Russia. The time of the measurements was 13:00 h -
20:30 h. Air samples were collected at 15 positions. Sampling was started every hour
and lasted for 30 minutes. During the first part of the experiment (13h-16 h) a slight
wind was blowing from SE (upvalley), then the direction reversed to NW (down-
valley). Ambient temperature dropped from -3° C to -7°C during the experiment.
Figures 1 to 3 show the ammonia concentrations caused by the landfill at some
significant locations in the surroundings.

Point 1 was situated at a distance of 800 m down-valley of the landfill but not behind
the dam. There are two appartement houses at this place.
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Fig. 1: NH3 concentrations at point 1 - Nov. 24,1993
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Figure 1 shows the ammonia concentrations determined at this point. In accordance
with the registered wind data the values are low for three hours and rise after the flow
reversion at 16 h. The measured ammonia concentrations in figure 1 are the highest
values obtained outside of the landfill during all experiments.

- 3 -



Point 2 was also situated down-valley but behind the dam of the landfill. The distance
to the landfill was only 300m. There is a small cluster of farm houses at this place.

Fig. 2: NH3 concentrations at point 2 - Nov. 24,1993
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Figure 2 shows that there was only a slight rise of ammonia concentrations after the
reversion of the air flow. In spite of the shorter distance to the landfill the highest
concentrations were lower by a factor 10 to 100 than at point 1. These results prove the
protective effect of the dam for slight local winds.

Point 3 was situated at a distance of 700 m of the landfill at the opposite side of the
valley. There is also a cluster of farm houses at this place.
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Fig. 3: NH3 concentrations at point 3 - Nov. 24,1993
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Figure 3 shows that only small concentrations were measured at this point. These results
prove that there is only a very small impact of the landfill emissions at a right angle to
the main flow direction on the opposite side of the valley.

Table 1 gives an overview of the maximum concentrations of NH3 and H2S obtained in
the considered experiment, in comparison to odor recognition thresholds [5].

Table 1:
MAXIMUM CONCENTRATIONS AND ODOR THRESHOLDS

Substance
NHi
H9S

Odor threshold
46,8 ppm
470 ppt

Point 1
6710 ppt
36,6 ppt

Point 2
69,7 ppt
0,38 ppt

Point 3
41,1 ppt
0,22 ppt

The table shows that the maximum concentrations were found at point 1. Though these
values were the highest of all experiments, they were by far lower than the odor
thresholds.

6 CONCLUSIONS

The tracer gas method was applied for the first time to assess a landfiHvs odor impact on
the environment. The following results could be obtained by tracer technique:

• Dispersion of landfill gas in the vicinity during critical meteorological
conditions.

• Concentrations of odorous substances in inhabited areas.
• Relation of measured concentrations and odor thresholds.
• Assessment of possible odor nuisance without interferences from other

sources of odor.
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