i N

Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name

"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

Referzne. 3

WASTE O1L COMBUSTION AT A BATCH ASPHALT PLANT:
TRIAL BURN SAMPLING AND ANALYSIS

JuDITH C. HARRIS
LYNN M, SCHLICKENRIEDER

ARTHUR D, LITTLE, INC.
CAMBRIDGE, MASSACHUSETTS

=

For Presentation at the 76th Annual Meeting of the
Air Pollution Control Association

4 Atlanta, Georgia June 19-24, 1983



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



83~51.1

INTRODUCTION
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A trial burn plan was designed to provide information related to emissions
of designated heavy metals and chlorinated solvents from a representative
batch asphalt plant, selected by MAPA and subject to approval by DEQE. The
trial burn plan was approved by both MAPA and DEQE prior to testing. The
tests were conducted in accordance with the plan with a few exceptions which
are noted in this report. There are no existing emission or performance
standards that apply specifically to these pollutants from batch asphalt
plants; this project was essentially a research and data-gathering effort
to support development of future guidelines and standards. This was not,
therefore, a compliance test, nor will DEQE undertake enforcement action
based on these test data. As part of the overall test prdgram, however,
data were generated relevant to compliance with the existing particulate
emission performance standards for asphalt plants.

EXPERIMENTAL

In this project a total of three complete tests and one partial test were
performed at a representative batch asphalt plant. During each test, data
on process operating conditions were recorded at 15 minute intervals.

Samples of the reprocessed oil feed and of stack gas and baghouse catch
effluents were collected during each test. Chemical analysis was conducted
to determine the concentrations of selected contaminants--arsenic, cadmium,
chromium, lead, trichloroethylene, and polychlorinated biphenyls--in influent
and effluent streams. Particulate matter emissions from the stack were

also determined.

Facility

The representative facility selected for these tests was a 5-ton batch
asphalt plant operated by the Simeone Corporation at Wrentham, Massachusetts,
shown schematically in Figure 1. The locations of sampling points in the
process flow are also indicated in the figure. The waste oill feed was
sampled from a recycle line adjacent to the burner. Emissions from the

32' long by 8.7' rotary kiln used for the drying of aggregate were sampled
downstream of the fabric filter particulate material control device
(baghouse). The stack at the facility was extended for the test in order

to allow sampling in accordance with EPA Method 5 criteria. The baghouse
catch was sampled from a tap in the first baghouse hopper.

Sampling Procedures

Fuel samples were prepared as composites. One liter of fuel was collected
every 15 minutes during each test run with care taken to minimize the
headspace in the pre-cleaned 1-L borosilicate glass jars. The subsamples
taken during each run were mixed and aliquots of appropriate sizes withdrawn
for the several chemical analyses performed on the fuel.

Stack gas samples for determination of particulate material, heavy metals,
and hydrochloric acid emissions were collected with an EPA Method 5 (1)
samplin§ train. A 108-minute sampling period at an average rate of

0.87 ft>/min was used to collect a 90-100 ft3 sample for each run. The
impingers of the train contained, in series, 100 mL 0.1 N nitric acid for
collection of volatile metals and 100 mL of 0.1 N sodium carbonate for
collection of hydrochloric acid. Grab samples were taken for ORSAT analysis
during the course of each Method 5 run.

83-51.1
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Stack gas samples for determination of volatile organic chlorine species

(RC1) were collected on a sorbent tube, shown schematically in Figure 2. ®3i-»
Precalibrated constant flow pumps were used to draw stack gas through

0.25" 0D glass probes (in a stainless steel sheath) and into the tubes.

Four 0.3 L and two 2 L samples were collected over the course of each
Method 5 run.

Baghouse catch samples were collected at 15 minute intervals during each
run. The subsamples were composited by cone-and-quartering and aliquots
were removed for the several chemical analyses.

Analysis Procedures

Metals were determined by inductively coupled plasma emission spectroscopy
(Barringer Magenta Laboratories, Ltd.) or atomic absorption spectroscopy.
Fuel samples were prepared for analysis by dilution into methyl isobutyl
ketone. Stack 8as and baghouse particulate samples were subjected to

acid digestion prior to analysis.

Chlorinated organic species were determined by gas chromatography/mass
spectrometry {(GC/MS). Five samples were extracted with tetraglyme,
diluted into water, and introduced to the instrument via a purge-and-

trap system. Stack gas RCL tubes were analyzed by a direct thermal
desorption technique.

Polychlorinated biphenyls in the fuel samples were quantified by a gas

chromatography/electron capture detection technique, with GC/MS
confirmation.

Hydrochloric acid was determined as chloride by ion chromatography.

RESULTS AND CONCLUSIONS

Operating Conditions

Table 1 presents average values of the facility operating conditions during
these tests. These values are within the normal range of operations for

this facility, although the production rate and fuel usage were somewhat

lower than the averages for this plant. Short-term variations in pProcess
parameters, which are typical of batch operations, were observed, Overall
the process data indicate that the plant was operating normally during the
tests; there was no evidence of upset conditions

Feed Characteristics

A blend of approximately equal volumes of reprocessed oil from three
local suppliers comprised the proposed test fuel. Before testing was
initiated, the fuel was analyzed for the contaminants of interest to
determine whether the blend was representative of typical reprocessed
oils. Of special interest was the level of volatile chlorinated organic
species (RCls) in the fuel as delivered, as two primary goals of this

amounts to be detected at the stack and to simulate the highest level
type of fuel likely to be burned. Analysis of the fuel as delivered
showed only 0.16% by weight of total RCl species. To achieve the desired
RC1l level and to ensure detectable stack concentrations, trichloroethylene

4
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was added to approximately 1% as an indicator of the total RC1 Destruction/
Removal Efficilency.

Except for the RC1 concentration, the characteristics of the fuel burned
were similar to the fuel as delivered and remained consistent with each
other throughout testing; the averages of the data from the four tests
are presented in Table 2. Except for lead, the concentration of heavy
metals (arsenic, cadmium, and chromium) is low; the levels of lead detected
are in the range expected for this type of fuel. The concentration of
polychlorinated biphenyls (PCBs) ranges from 5-7 ppm for the four tests,
the percent sulfur from 0. 54~0.60 and the higher heating value from
134,250-141,650 British Thermal Units (Btu) per gallon. These data
confirm that the test fuel was representative of the reprocessed oil
burned at this facility.

Emissions of Heavy Metals (As, Cd, Cr, Pb) !

Table 3 presents a summary of the averages of the metals data for

tests 2-4. The aspects of these data that are of primary interest are

the concentrations and mass emissions in the stack gas, which is discharged
directly to the atmosphere, and the removal efficiency achieved by the
baghouse collection system.

The mass emission rates for each of the metals determined in this study
are low, ranging from 0.00002 1b/hr for arsenic to 0.0031 1b/hr for lead.
Correspondingly, concentrations in the stack gas are low, ranging from
about 0.2 ug/m3 for arsenic to about 25 ug/m3 for lead.

There are no stack emission standards or criteria for these metals to
which these measured concentrations can be compared. To provide a context
for the evaluation of these results, however, it may be noted that the
Federal Primary Ambient Air Quality Standard for lead is 1.5 pg/m3 ).

To achieve this ambient air level given the measured stack gas concentra-
tion would require a less than twenty-fold stack-to-ground dilution.
Quantitative dispersion modeling for the Simecne Corporation facility,
which has a short stack in its normal configuration was beyond the scope
of this task. However, it is reasonable to expect the dilution factor

to be greater than 20 on either a 24~hour or an annual average basis.

For arsenic, cadmium, and chromium there are no Federal Ambient Air

Quality Standards. A reference point for evaluating emissions of these
metals can be generated from the OSHA workplace air standards (3), dividing
by 4.2 to correct from a 40-hour work week to a 7 day/24~hour week and

by 100 to introduce an additional safety factor for protection of the
non-occupationally exposed population, These "adjusted TLV" (4) values

are 0.48 ug/m3 for arsenic, 0.12 ug/m3 for cadmium and 1.2 ug/m3 for
chromium. As for lead, a less than twenty-fold dilution of the stack
effluent would lead to ambient levels below these reference values.

The removal efficiency calculated by comparing the stack emission rate to
the mass feed rate of each metal in each test ranges from an average of
85% for chromium to an average of 99.88% for lead. A removal efficiency
could not be calculated for arsenic since the feed concentration was
below the analytical limit of detection. These high removal efficiencies
are consistent with the hypothesis that most of the metals are in the
particulate phase in the kiln emissions and controlled by the high
particulate removal efficiency of the baghouse.

5
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rather than recycled, in sowme facilities.

Emissions of Trichloroethylene (TCE)

Table 4 outlines the average trichloroethylene (TCE) emissions for the four
test runs, representing a concentration range of 205-592 micrograms per
cubic meter (ug/m3) and "worst-case" Destruction/Removal Efficiencies
(DREs) of 99.45~99.92%. The "worst-case' DREs are presented throughout
this report because an unknown source of contamination affected observed
TCE results in a random manner and prevented the correction of the measured
values.

There are no stack emission standards or criteria for TCE; adjustment of
the OSHA workplace air standard Threshold Limit Value {TLV) of

538 milligrams per cubic meter (mg/m3) would result in a reference point
of 1.3 mg/m3 or 1300 pg/m3 which is well above the measured stack
emissions. U.S. east coast urban areas report ambient concentrations of
TCE ranging from <0.3-47 ug/m3 with a mean of 1-5 ug/m3 (5). An average
forty-fold stack-to-ground dilution would be required to bring the TCE
emissions to an ambient concentration below 1 pg/m3,

Emissions of Hydrochloric Acid (HCL)

Table 5 outlines the average hydrochloric acid (HCl) emissions from

Runs 2, 3, and 4; these represent a concentration range of 27.24-

54.77 milligrams per dry standard cubic meter (mg/dsem). These stack
concentrations may be compared to an "adjusted TLV" reference concentra-
tion of 17 ug/m3 in ambient air. A stack-to-ground dilution/dispersion
factor of about 2500 would be required in order to reduce the average
stack HCL concentration of 41.7 mg/m3 to <17 ng/m3.

The mass emission rates corresponding to the stack HCl concentration

ranged from 3.17-6.06 pounds per hour (lb/hr). As a reference point,

one can consider whether these emissions would meet the U.S. EPA RCRA

Standard (6), if the facility were a hazardous waste incinerator (which

a batch asphalt plant is not). The federal requirement is that stack

HCl emissions either be <4 lb/hr or controlled to >99% removal effi-

ciency. The lower range of the values observed in these tests would

meet such criterion, but the mean HCl emission rate of 4.81 1b/hr is

slightly in excess of the reference value. It should be noted, however,

that the test fuel, spiked to 1% with trichloroethylene, had a higher

total chlorine content than is expected for "as delivered" fuel with '
more typical RCl concentrations of a few thousand ppm or less. Thus,
one of the two generic approaches to control of overall HCL emissions--
namely, an upper limit on the total chlorine content (including RC1) of
the reprocessed oil--may be a reasonable alternative. The generic
approach of controlling HCl emissions by the addition of wet scrubbing
equipment would probably be at least equally effective in reducing :
emission levels, but probably less attractive economically. !

Particulate Emissions
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