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ABSTRACT

Air-quality monitoring is part of remedial investigation(RI) activities at waste sites
in the 1100-EM.1 Operable Unit on the U.S, Department of Energy's Hantord
Site. Sampling is being conducted for volatile organic compounds, semivolatile
organic compounds (including pesticides and polychlorinated biphenyls), metals,
and asbestos. Monitoring will be conducted in three phases: before, during, and
after intrusive RI activities. Battery-powered monitoring equipment is positioned
at one location upwind of each site (to measure background) and, typically, at
two locations downwind. Control samples identify contamination that may occur
during handling or analysis. Ali samples are analyzed by approved U.S.
Environmental Protection Agency methods. Results from the first monitoring have
beenassessed and are being used to upgrade sampling and laboratory analysis
procedures.

INTRODUCTION "

At the U.S. Department of Energy's Hanford Site in Washington State,
there are over 1500 waste-disposal sites containing chemical and/or

radiological materials. These areas will undergo remedial investigation
(RI) under the Comprehensive Environmental Response, Compensa-
tion and Liability Act to determine the nature and extent of threat
posed to the environment and local population, One pa_hway; by which

waste materials affect the environment is through atmospheric
transport. Buried liquids can evaporate and release hazardous vapors;
particles and fibers can be lifted off the surface and become- suspended
in the atmosphere. Because of the potential for the atmospheric
transport of pollutants, air-quality monitoring is an important RI
activity.

Previously, only lh-nited information was available on the operational
procedures for conducting air-quality monitoring at waste sites. We
will discuss the air-quality monitoring program (sampling equipment,
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procedures, and analytical techniques) currently being conducted at
the first Hanford unit to undergo RI, the l l00-EM-1 Operable Unit.

AIR-QUALITY MONITORING IN THE 1100-EM-I OPERABLE UNIT

Waste sites in the 1100 Area were grouped into three areas for air-
quality monitoring: the Horn Rapids landfill (HRL), the 1100-2 and
1100-3 disposal pits (DSP), and the battery acid pit (BAP). The HRL
encompasses about 30,000 m_, and contains office and construction
wastes, including paint cans, solvents, oils, and asbestos. Wastes are
buried to depths of 12 m. The DSP includes two nearly adjacent waste
sites covering a combined area of about 5,000 m2. These sites were
used to dispose of solvents, paints, thinners, antifreeze, degreasers,
and construction wastes. The BAP is a small, unlined pit (covering
about 30 m2'_that was used to dispose of about 15,000 gal of battery
acid and other liquid materials.

Because of the variety of wastes at these sites, a wide range of pollutants
may be emitted to the atmosphere. Therefore, the air-quality monitoring
program at the l l00-EM-1 R! samples for a wide range of volatile
organic compounds (VOC), semivolatile organic compounds (SVOC)
(including pesticides and polychlorinated biphenyls [PCB]), metals,
and asbestos.

Samples are typically collected at three locations near each waste site.
Sampling is conducted at only one waste site at a time. One monitoring
location is upwind of the site to characterize ambient conditions. Two
monitoring locations are typically downwind of the waste site to detect
pollutants that may be emitted.

The high costs of field sampling an, _.laboratory analysis severely limit
the number of air samples taken. Sampling is therefore conducted
only once during each of three monitoring phases: before, during, and
after intrusive RI activities are conducted. The first sampling phase
was completed at the ll00-EM-1 Operable Unit in the spring of 1989.
The second phase is scheduled for fall, 1989. Although one sampling
does not allow us to quantify the range of air quality from waste-
site emissions, it provides an indication of the magnitude of the impact
from RI activities on local air quality and identifies situations where
more detailed monitoring may be required.

SAMPLING EQUIPMENT

For ab' monitoring, four differen_ types of sampling media are used.
, Air is drawn through each medium using one of two types of sampling
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devices. Because two waste sites (HRL and DSP) are remote, battery-
powered sampling equipment is used.

General Metal Works (Village of Cleves, Ohio) Model PS-1 high-volume
samplers are used to collect airborne particulates and SVOC. The
battery-driven pump draws air through a 4-in. Teflon + filter (capturing
particulates), then through a 3-in.-long, cylindrical glass cartridge
containing a polyurethane foam (PUF)plug that adsorbs SVOC, _
including pesticides and PCB. The pump allows sampling at rates up
to 155 L/min. Power is provided by two 12-V rechargeable batteries,
connected in series to provide a 24-V power source. The instrument
can operate at full power for over 4 hr.

Spectrex (Redwood City, California) Model PAS-3000 person, al air
samplers are used to sample VOC and asbestos fibers. Asbestos fibers
are collected on a 25-mm-dia. filter made from mixed cellulose esters,
with an effective pore size of 0.8 #m. The VOC are collected with carbon
molecular sieve (CMS) cartridges (Carbotrap model 300, Supelco. Inc.,
Bellefonte, Pennsylvania). Each stainless-steel cartridge is filled with

O three specialized adsorbents: Carbotrap C, Carbotrap, and CarbosieveS-III. Glass wool plugs to separate adsorbent materials are packed
in the ends of the cartridge: The CMS cartridge is designed to adsorb
and desorb ali hydrocarbons listed in U.S. Environmental Protection

Agency (EPA) Methods T0-1, T0-2, and T0-3 (EPA, 1983), whether
present individually or in complex mixtures. Although maximum flow
rate through the cartridges exceeds 300 ml/min, rates are adjusted
downward (less than 100 ml/min) for most field operations. The
sampler can run for 100 hr using a single 12-V battery.

Several alternatives are available for sampling VOC. Two t'__at are
common use SUMMA* polished canisters (DBA Molectrics Inc.,
Inglewood, California) (EPA, 1988) and Tenax ® (Enka N.V., The
Netherlands) gas chromatography (GC) adsorbent cartridges (EPA,
1984). The SUMMA process modifies the interior of a stainless-steel
canister so that it is free of active adsorption sites. To sample, a
stainless-steel tube (similar to the cartridge used in the CMS) is i'filed
with the Tenax material, and air is drawn t_Irough the tube.

EXPERIMENTAL PROCEDURE AND ANALYSIS '

The clean-handling procedures outlined in EPA Methods T0-2 (EPA,
1983) and T0-4 (EPA, 1984, 1986) are used for ali sampling equipment.
Sampling modules are brought to the field and installed in housings
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just before a sampling event. Additional modules are taken into the
field but are not exposed to outside air to identify potential con-

tamination that may occur during sample handling and analysis.

Calibration checks on sample flow rates are conducted at the beginning
and near the end of each sampling event. Events last from 1 to 8 ht,
the exact duration depending on meteorological conditions, instrument

performance, and anticipated pollutant concentrations. Meteorological
conditions are monitored throughout the sampling period using a
portable tower equipped with a wind vane, anemometer, and
temperature sensor. A datalogger processes information from the

meteorological instruments into 5-min averages, stored on cassette
tape for later analysis. Samples are placed in clean containers, sealed

from contact with outside air, and returned to the laboratory for
temporary storage before being transported to other laboratories for

analysis. ,

During analyses, SVOC, PCB: and pesticides are removed from the PUF
material via Soxhlet extraction and analyzed using GC and mass
spectroscopy (GC/MS) following procedures in EPA Method T0-4 (EPA,
1984, 1986). The Teflon filters are analyzed for particulates and metals
by nondestructive X,ray fluorescence. The CMS samples are analyzed
using procedures (thermal desorption GC, electron capture, and flame

ionization detectors) described in EPA Method T0-2 (EPA, 1983).
Asbestos filters are analyzed using phase contrast microscopy.

RESULTS AND DISCUSSION

Data from the first phase of air-quality monitoring in each 1100-EM-
l waste area showed concentrations of several VOC and SVOC that

were slightly higher than ambient levels at monitoring locations
downwir_d of the waste sites. Pesticides , PCB, heavy metals, and asbestos
fibers werenot detected at any sites.

Four improvements are being made in sample handling and analysis

for VOC, based on lessons learned during the first phase of monitoring.
First, there x/ere impurities in the initial CMS samples, either from

incomplete cleaning of the cartridges or too long a delay between
cartridge cleaning and use. This problem was corrected through
development of more stringent cleaning procedures. Second, several

VOC for which calibration standards were not prepared were detected
in the CMS samples. Additional calibration will be conducted to correct

this problem. Third, to prevent the CMS cartridges from being
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overloaded with certain compounds, shorter exposure tinms (about
1 ht) will be used in the second monitoring phase, and the performance
of a multiple-segment CMS cartridge will be evaluated. Fourth, a
measurable amount of VOC may be adhering to airborne particulates
and is therefore not being collected in the CMS cartridge. To address
this concern, we will analyze a portion of our Teflon filter Samples
forVOC.

Two improvements are being made in the sampling and analysis
procedures for SVOC. First, PUF sampling needs to be conducted for
longer periods of time. Sampling periods of only 1 to 3 hr were typical
during the first monitoring phase. Second, to improve detection of
PCB, we will conduct tests in which a sorbent material (such as Tenax)
is sandwiched between layers of PUF material (Lewis and Jackson,
1982).

Slightly higher concentrations of some compounds were commonly
detected at several upwind monitoring locations than at corresponding
downwind locations. This may reflect local automotive emissions or
nearby industrial sources. Upwind monitors are closer to these sources
than those downwind. This situa,t, ion will be considered in future
analyses.
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