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‘Introduction

The stacks of three movable asphalt plants processing recycled paving
asphalt were sampled: at construction sites during 1979and onewas sampled
in 1980. This work was performed at the request of R. A: Welke, Super-
visor-of the: Testing Laboratory’s: Bituminous Unit. All plants sampled
were running a. 50 percent recycled - 50 percent virgin aggregate mix.

None- of the plants tested met. the Federal air quality standards for
particulate emissions. A baghouse filter plant did show a. capability. for
compliance. Suggested revisions.of wet scrubber systems on gystem oper-
ations are indicated:

Sampling of the stacks tested in1979 was accomplished using the stan-
dard EPA Method 5 Procedure. . The sampling procedure used for the one
stack tested in 1980 was the 'Sampling Train Type A - Wet Media" method
described in Michigan Department of Natural Resources Air Quality Divi-
sion "Guidelines for Source Testing of Partieulates.'' The procedure is

egsentially from EPA Method 5 except the dry filter media holder is posgi-.

tioned betweenthe third and fourth impinger and the particulate captured in
the impinger water is dried and included as part of the total particulate
capture. Standard EPA Method 5includes only the ca.ﬁture on the dry filter
mediaand washings from the nozzle, probe, and associated glassware ahead

of the filter. The Wet Media method usually produces slightly higher re-

sults than Standard: EPA Method 5. The Wet Media method was used be~

cause it isthe DNR recommended method for compliance testing of asphalt

plants, and it is faster and safer for personnel than EPA Method 5 since it
requires less handling and manipulation of heavy and bulky equipment on
small elevated platforms.

Project. 1

Project 1 was the reconstruction of M 99 from M 34 south to the Ohio
State Line (Construction Project MBR 30031). The contractor for the pro-
Ject was Spartan Asphalt Paving Company of Holt. The plant'was a Boeing
Company drum mixer employing.a "pyrocone" combustion control system

and a wet scrubber filter exhaust system. = This was: the same plant that

Spartanusédfor the reconstructionof M 57 near Greenvilléin 1978, except -

that the exhaust system had been rebuilt and a new 55-ft' stack’ had been
added. The stack wasnot of uniform:diameter. The bottom 35 ft was 10 ft
in diameter while the top 20 ft was 5 ft in diameter. The first sampling
occurred on July 26, 1979. Stack velocity pressures varied from 0.30 to
0.48 in. of water indicatinga stable stack. 'This is insharp contrast to the
wide variations of 0.03 to 0.98 in. of water found in 1978 before the exhaust
system was rebuilt. One complete sampling run of 24 traverse points was




accomplished before the plant shut down for the day. A secondsampling

of: the stack was attempted on-August 2; however, shortly after the plant
started and before a. completed sampling run could be accomplished, the
motor on the paver burned out and operations: were suspended:for the day.

Visual obgervations during the July 26 sampling indicated the plume was

mostly water droplets and vapor with little indication of blue hydrocarbon
smoke. Large particles: (1/16to 1/8 in. diameter) were emitted (inter—
mittently)usually immediately after the plant started. The particulate con-
centration found on the July 26 sampling is shown in Table 1. Data from
the August 2 sampling are not included because the run wasg too brief to be
meaningful.

TABIE 1
PARTICULATE CONCENTRATIONS
Federal Standard = 0.04 gr/DSCEF*
(50 Percent Recycled - 50 Percent Virgin Aggregate). -

: Particulate
Contractor | Location | Sampler Date Concentration,
gr/DSCE*
Spartan: Hillsdale MDOT 7-26-79 208
Lake Grayling MDOT 8-16-79 194, .129
Reith-Riley Bridgeman MDOT 9-25-79 . 148
Consultant 9-26-79 .217, .088, .083
Barber-Greene 10-10-79 012, .012

Hicks Cadillac MDOT 7-30-80 .083, .124

* grains per dry standard cubic foot

Project 2

Project 2. wag the reconstruction-of a section of T 75 from M 23 to the

Otsego County Line (Construction Project I 20015).: The contractor was
' Lake Construction Company of Indian River. The plant wasa Boeing Com--

pany drum mixer with a Ypyrocone! combustion control system-and a wet
scrubber filter exhanst system. The stack was round, 42 in. in diameter
and 30 ft high. Two complete sampling runs of 24 traverse points of the
plant stack were accomplished on August 12; 1979. Stack velocity pres-
sures varied frem 1.5 t0-2.8in. of water indicating a fairly stable, but

high pressure stack. Visual observation of the plume showed mostly water
vapor with little indication of blue hydrocarbon smoke. The sampling data

are presented -in Table 1..




Project 3

Project 3 was the reconstruction of a section of 1 94 from Sawyer Rd -

to Puetz Rd (Construction Project IR 11015) near Bridgeman. The con~

‘tractor was the Reith-Riley Company. The plant was a Barber-Greene:

Company drum mixer equippedwith "Dual-Zone Thermodrum' temperature
control system and: a baghouse filter collection system. The stack was
rectangular, 75 by 28 in. and 35 ft high. Sampling of the stack was at-
tempted on.September 25, but the plant shut down early to make baghouse
repairs o only a partial sampling run was accomplished.. Stack velocity
pressures varied from 0. 20 to 2.00 in. of waterindicating a very turbulent
and high pressure stack. The plume appeared to be mostly water vapor
with little indication of blue-hydrocarbon smoke. A scheduled September 26
sampling was cancelled when it was learned that a consultant had been con-
tracted by Reith~Riley to sample the stack for compliance on that day.
Rather than reschedule the sampling, arrangements were made with the
contractor toreceive a copy of the consultant's data. The consultant's data,
along with the data from our September 25 partial sampling are presented
in Table 1. It was learned later that defective baghouse filter bags caused
the early shutdown on September 25. The nature of the problem had not
been determined, nor completely corrected by September 26 when the con—
sultant performed his test, thus his data also reflect poor filtration of the
stack emissions. On October 9 and 10 after the defective filtexr bags had
been replaced, Barber-Greene Company engineers.sampled the stack using
the standard EPA Method 5 test. The plant was running a 50 percent vir-
gin - 50 percent recycled mix during the October 10 testg. A copy of these
results was obtained and also presented in Table 1.

Pro’j_e-ct 4

Project 4 was the reconstruction of a section of M 55 from 21 Mile Rd
toM 115 inWexford County (Construction Project.- 16035A). The contractor
was Hicks Construction Company-of Alma. The plant was a Boeing Com-
pany drum mixer with a "pyrocone™ combustion control system and a wet
scrubber- filfer exhaust system with a 33-ft stack. The stack was not of
uniform diameter. . The bottom 23 ft was about 10 fi in diameter while the
top 10 ft was 53 in. in diameter. Two complete samplings were accom-
plished on July 30, 1980. Stack velocity pressures varied from negative to
3.8 in. of water, indicating anextremely turbulent and high pressure stack.
The plume appeared to be mogtly water vapor with a slight bluish cast in-

dicating the presence of hydrocarbons. The sampling data are also shown

in Table 1.




The data from our tests and from the consultant that tested the Reith-
Riley plant show that all of the plants tested in 1979 and 1980 failed to
achieve Federal air quality standards for particulate emissions (0.4 gr/
DSCF*).. Barber-Greene's October 10, 1979 tests of the Reith-Riley plant
show that they were able to comply with the standard after correctingthe
defective filter bag problem. -

The otherthree plantstested (Spartan Asphalt, Take Construction, and
Hicks Construction) all used wet serubber systems with settling ponds as-
the souree of water to operate the scrubbers. The water was pumped. from
the pond to the scrubber and refurned to the pond. Both Spartan and Take
used single settling ponds'where the water was pumped from:the pond-to.the .
serubber and returned to the'same pond along with the aggregate dust par-
ticles. Since the water in the pond was constantly. circulated’ many of-the
particles had-not settled and were picked up by the pump and returned to
the scrubber.. Hicksused two ponds connected by an overflow pipe. Water
was pumped from Pond 1 tothe scrubber, which drained ihto Pond 2, which
then overflowed back into Pond 1. The two-pond system appeared to allow
better settling of the aggregate dust: particlesand accordingly cleaner water
to operate the scrubber. Dust particles -already present in the supply wa-
ter (settling ponds) of the.three plants may have been a significant source
of particulate emissions from the stacks. Since Hicks Construction had
cleaner water to-operate their scrubbers this could account for their lower
stack emissions.

Conclusions

1) Based on Barber-~Greense’s data from the Reith-Riley plant at
Bridgeman in 1980.and on our 1978 data from the Hicks Construction Com-
pany plant in Alma, drum mix plants with baghouse. filter exhaust -systems
have shown that they can comply with Federal air' quality standards for
particulate emissions when processing reeycled paving asphalt:.

2) Drum mix plants with wet serubber exhaust systems have not'yet
shown they can achieve Federal air quality standards forparticulate emis-
sions-when processing recycled paving asphalt. These plants may be able:
to reduce their emissions by using cleaner water to operate their scrub-
bers. This might be accomplished: by using larger or multiple settling
ponds or a continuous clean water supply. Lower stack velocity pressures
might also result in a reduction in emissions.

* oraing/dry standard cubie. foot




Additional tests of plants processingrecycled asphalt paving are plan~
ned for 1981 and suceeeding years. The number of tests performed will
depend on construction schedules.






