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SUMVARY AND CONCLUSI ONS

The purpose of this study was to obtain data characteri zing
the average control perfornmance of dust suppressants commonly
used by the iron and steel industry to mtigate particulate
em ssions from unpaved roads. Vehicular traffic on unpaved roads
has been estimated to contribute nore than half of the suspended
particul ate em ssions from open sources in the industry.

Control efficiency values were determ ned not only for total
particulate (TP), but also for particles less than 15 ¥Fmin
aerodynam c di aneter (inhalable particulate, I1P), less than 10 ¥m
in aerodynam c dianmeter (PMg), and less than 2.5 ,¥min
aerodynam c dianeter (fine particulate, FP). The study focused on
PM, control performance of dust suppressants in particular,
because this size fraction is anticipated to formthe basis of any
revised National Anbient Air Quality Standard for particul ate
matter.

In order to nmake the control perfornmance test results as
useful as possible to the industry, unpaved road vehicul ar
traffic characteristics and dust control techniques used in the
i ndustry were surveyed early in the study. Subsequently these
results fornmed the basis for the design of the field testing
program so that commonly used suppressants coul d be eval uat ed
under service conditions representative of typical iron and steel
i ndustry unpaved roads.

The exposure profiling nethod devel oped by MRl was the
technique utilized to neasure uncontrolled and controlled
em ssion factors for vehicular traffic on unpaved roads. Exposure
profiling of roadway em ssions involves direct isokinetic
measurenent of the total passage of open dust em ssions
approximately 5 m downw nd of the edge of the road by neans of
si mul taneous sanpling at four points distributed vertically over
the effective height of the dust plunme. Downw nd particle size
di stributions were neasured using cyclone precollectors foll owed
by parallel slot cascade inpactors. Upwi nd particle size
distributions were al so determ ned using inpaction. A total of 64
tests of controlled and uncontrolled particul ate em ssions from
vehi cular traffic on unpaved roads were conducted at two iron and
steel plants.

Fi ve chem cal dust suppressants were eval uated during the study:
) Petro Tac, an enulsified asphalt
] Coherexll, a petroleumresin

0 Soil -Senent, an acrylic cenent

viii



] Generic 2 (QS), a generic petroleumresin product
devel oped at the Mellon Institute

0 Liquidow , a salt (calciumchloride)

All products, with the exception of Generic, have been used in
iron and steel plants. In addition, industry personnel have
expressed considerable interest in the use of Generic.

These suppressants were applied under the direction of MR
personnel in quantities that generally span the range of common
practice in the industry, manufacturers' recomendations, and
previous field evaluations. Control efficiency neasurenents were
made over periods up to 70 days after application, although the
mai n averagi ng period of interest was approximtely 1 nonth. The
|atter is representative of tinme periods between control
applications in the industry.

Average control efficiencies over the first 30 days for specific
particle size ranges are presented in Figure SC-1. Note that code
letters (explained in the text) have been assigned to the various dust
suppressants in order to discourage selective citation of test results.
It is recoomended that the report taken as a whole be used as a basis
for decisions regarding dust control progranms rather than any one data
set taken independently.

All chem cals tested exhi bited average control efficiencies
of approxi mately 50% or nore over the first 30 days after
application. These tests were conducted using application and
traffic paraneters that may be considered typical in the iron and
steel industry. Note that while the control provided by sone
suppressants showed significant tenporal decay, others exhibited
a relatively constant |evel of control over the tinme period.

Statistical analyses of the data indicate that reapplication
results in a significantly higher |level of control and that only
one suppressant exhibited significant differences in control
bet ween the various particle size fractions. Conparisons between
the control efficiencies for different chem cals indicate that
there were relatively few suppressant/size fraction conbi nations
whi ch coul d be considered significant at the 5%/ evel.

Conmparison of the relative cost-effectiveness reveals only a
slight variation between the suppressants other than cal ci um
chloride. In terns of cost-effectiveness, the salt did not
conpare favorably with the other products; however, this is at
| east a partial result of the abnormally high precipitation
during the field exercise.

Several road surface material properties were discussed as
possi bl e indicators of control performance. Wile reasonably
strong rel ationshi ps between silt |oading and control were found
for some of the suppressants, the clustered nature of the entire
data set precluded devel opnent of a reliable performance
i ndi cator. However, the data suggest that the industrial paved
road em ssion factor equation may be used to conservatively
overestimte em ssions fromcontroll ed unpaved roads.
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S = Soil Sement
G = Generic
X = Coherex

P = Petro Tac
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Figure SC-1. . Average control efficiency as a function of time over 30 days.



Finally, results of previous tests were conbined with data
fromthe present study to devel op an average control performance
nodel for petroleumresins. The nodel was designed to neet
typical needs in the iron and steel industry in terns of
averagi ng peri ods and service environnments.
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