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* IDENTICAL LETTERS SENT TO 15 INDIVIDUALS (LIST ATTACHED TO OFFICIAL FILE) 

March 31, 1988 (\^Q1^^^ 

NOTICE OF MEETING 

The United States Environmental Protect ion Agency's (EPA) National 
A i r Po l lu t ion Control Techniques Advisory Committee (NAPCTAC) w i l l meet 
on May 18 and 19, 1988, to review the subjects shown on the enclosed 
agenda. The meeting w i l l be held at the Sheraton Imperial Hotel and 
Towers i n Research Tr iangle Park, North Carol ina. 

The NAPCTAC meetings are always open to the publ ic , and you are 
inv i ted to attend and par t i c ipa te in the discussions. Enclosed are a 
prel iminary d ra f t of the "Review of New Source Performance Standards fo r 
Asphalt Processing and Asphalt Roofing Manufacture" and the "Results of 
the Asphalt Processing and Asphalt Roofing Manufacturing NSPS Review" 
which w i l l be discussed at the meeting. The meeting was announced in the 
Federal Register on March 28, but we wanted you to have th i s information 
because of your in terest i n th i s subject. 

In order to properly plan the meeting, i t is necessary fo r me to 
know pr io r to the meeting i f you plan to make a presentat ion. Please 
ca l l Mrs. Mary Jane Clark at (919) 541-5571 by May 10 i f you would l i k e 
to make a presentat ion. I f you do plan a presentat ion, please bring a 
copy of i t to the meeting f o r our use in preparing the meeting minutes. 
I f you wish to d i s t r i b u t e your presentation to the Committee and s t a f f , 
25 copies w i l l be s u f f i c i e n t . Writ ten comments are cer ta in ly welcome, 
and we can schedule a meeting with your associat ion to discuss your 
comments i f you so desire. 

For your information, a block of rooms (special rate of $60 a day) 
is being held at the Sheraton u n t i l May 2 f o r use by those who wish to 
stay where the meeting is being held. When making your reservat ions, 
please ind icate that you w i l l be attending the EPA meeting; the telephone 
number is (919) 941-5050. The Sheraton does provide a courtesy a i rpor t 
l imousine. 

Si ncerely, 

Jl 
Jack R. Farmer 
Chairperson 

National A i r Po l lu t ion Control 
Techniques Advisory Committee 

3 Enclosures 

OAQPS: ESD: OD: MJClark: mjc lark , rm 741, NCM, x5571 (MD-13): 3/31/88 
bcc: Deb Michel i tsch, ESD/ISB (3 copies: ISB f i l e and 2 f o r docket) 

Dianne Byrne, ESD/SDB 
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NAPCTAC Mailing List for Asphalt Roofing NSPS Review 

Mr. Ralph Behnke 
Plant Manager 
Nord Bitumi U.S., Incorporated 
Kastner Road 
P. 0. Box 1022 
Plattsburgh, New York 12901 

Mr. Keith M. Bentley 
Senior Environmental Engineer 
Central Engineering 
Georgia-Pacific Corporation 
P. 0. Box 105605 
Atlanta, Georgia 30348 

Mr. Fred W. Bright 
Project Engineer 
Building Materials Division 
GAF Corporation 
Building 2-2 
1361 Alps Road 
Wayne, New Jersey 07470 

Mr. Colin N. Dougald 
Area Sales Manager 
Mist Eliminators and Catalyst 
Monsanto Enviro-Chem Systems, Incorporated 
Corporate Pointe @ Hwy 141 & 40 
P. 0. Box 14547 
St. Louis, Missouri 63178 

Mr. Leo Faneuf 
Vice President of Manufacturing 
Tamko Corporation 
4th and Wall Streets 
Joplin, Missouri 64802 

Mr. David R. Fletcher 
Plant Engineer 
Bird Incorporated 
Norwood Roofing Division 
Pleasant Street 
Norwood, Massachusetts 02062 

Mr. Jeff Hughes 
Project Engineer 
U.S. Intec, Incorporated 
1212 Brai Drive/P.0. Box 2845 
Port Arthur, Texas 77643 
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Mr. Bill Moon 
Plant Engineer 
Celotex Corporation 
P. 0. Box 2086 
Goldsboro, North Carolina 27530 

Mr. Ross Oliver 
Maryland Air Management Administration 
201 West Preston Street 
Baltimore, Maryland 21201 

Mr. Paul M. Ragan 
Vice President/General Manager 
Woodland Industri es, Incorporated 
1520 Kalamazoo Drive 
Griffin, Georgia 30223 

Mr. H. Ronald Sanders 
Senior Environmental Engineer 
Jim Walter Corporation 
10301 Ninth Street North 
St. Petersburg, Florida 33702 

Mr. Richard D. Snyder 
Executive Vice President 
Asphalt Roofing Manufacturers Association 
6288 Montrose Road 
Rockville, Maryland 20852 

Mr. Edward Switala 
Manager, Air Quality 
Environmental Services Division 
Owens-Corning Fiberglas 
Fiberglas Tower 
Toledo, Ohio 43659 

Mr. Randy Tart 
Project Engineer 
CertainTeed Corporation 
Shelter Materials Group 
Route 1, Box 18A 
Oxford, North Carolina 27565 

Mr. Thomas R. Voytek 
Production Engineer 
Roofing Systems Division 
Manville Products Group 
Ken-Caryl Ranch 
Post Office Box 5108 
Denver, Colorado 80217 
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Results of the Asphalt Processing and 
Asphalt Roofing Manufacturing NSPS Review 

This document presents the recommendations developed as a result of the 
information gathered during the Asphalt Processing and Asphalt Roofing 
Manufacturing NSPS Review. 

Recommendations 

° Note, in the Federal Register review notice, that there will be no 
changes to the emission limits of the NSPS. 

° Revise the wording of the NSPS to clarify that coaters, when used to 
produce fiberglass-based products, are subject to the NSPS, and are 
defined as a "saturator" under the existing definition of "saturator." 
The mass emission limit will be 0.04 kg/Mg corresponding to the existing 
emission limit for conventional shingle production, and the opacity and 
fugitive visible emission limits will be the same as for a conventional 
"saturator." If process modifications, rather than add-on controls, are 
used to control emissions from coaters producing fiberglass-based 
products, these modifications are to be reported to the EPA, and a 
continuous monitoring system for process parameters installed as agreed 
upon with EPA, to ensure that these process modifications are used on a 
continuous basis. These modifications and monitored parameters are 
likely to be considered confidential by the users of these techniques. 

° Revise the wording of the NSPS to clarify that modified bitumen asphalt 
roofing production is subject to the NSPS. The mix tanks and 
impregnation vats combined will be defined as the "saturator," and the 
mass emission limit will be 0.04 kg/Mg (for modified bitumen membrane 
that is either smooth or mineral surfaced). The same opacity and 
fugitive visible emissions limits as applied to conventional 
"saturators" will apply to modified bitumen "saturators." Any asphalt 
storage facilities, mineral handling and storage facilities, or blowing 
stills at a modified bitumen facility will be subject to the same limits 
as those located at a conventional roofing plant. 

° Prepare a memo to the Stationary Source Compliance Division (SSCD) 
recommending that information be provided to the regulatory agencies so 
as to increase their awareness of the requirements of the regulation. 

Background 

The NSPS were promulgated on August 6, 1982, limiting emissions of 
particulate matter from new, modified and reconstructed affected 
facilities at asphalt roofing plants, asphalt processing plants, and 
petroleum refineries. The standards apply to any "saturator," mineral 
handling and storage facility, and asphalt storage tank or blowing still 
that processes and/or stores asphalt used for roofing only or for roofing 
and other purposes, that have been built, modified, or reconstructed 
after November 18, 1980. Any asphalt storage tank or blowing still that 
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processes and/or stores only non-roofing asphalt and has been built, 
modified, or reconstructed after May 26, 1981, is also subject to these 
standards. These standards are summarized in Table 1. 

Scope of Review 

The following tasks were undertaken in this study: 

° Evaluation of production and particulate control technologies 
currently operating at asphalt processing and asphalt roofing 
manufacturing facilities constructed or modified since 1980. 

° Evaluation of modified bitumen asphalt roofing production facilities. 

° Examination of the cost effectiveness of the NSPS. 

° Review of the effectiveness and suitability of the monitoring.and 
testing requirements of the NSPS. 

° Review of the available compliance test reports. 

° Examination of difficulties encountered by industry in complying with 
the NSPS. 

Approach 

The Stationary Source Compliance Division and various Regional 
Offices and State agencies were contacted to determine the number of 
facilities that have become subject to this NSPS since its promulgation. 
Available NSPS compliance test data, cost data, and opinions of industry 
personnel regarding the NSPS were solicited through visits to six plants 
and Section 114 letters that covered 20 plants. Cost and cost 
effectiveness calculations were performed for the model affected 
facilities assuming two yearly operating periods, and two types of 
precooling systems (where appropriate), as is representative of industry 
operating practice. 
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Affected Facility 

"Saturator" 

Definition 

Includes 
saturator, wet 
looper, and 
coater 

TABLE 1 

SUMMARY OF THE NSPS 

Mass Emissions 
kg/Mg 

0.04 - shingles 
and mineral 

. surfaced rolls 

0.4 - saturated 
felt and smooth 
surfaced rolls 

Opacity 

20% 

VE 

No fugitive 
visible emissio 
for more than 
20% of the 
consecutive val 
observations 
totalling 60 
minutes 

Mineral Handling 
and Storage 

Asphalt Storage 
Tank 

Blowing Sti11 

Unloading point, 
storage area, and 
transfer points 
between the two 

At roofing 
plants, 
refineries, & 
processing 
plants. Does not 
include cutback 
or emulsified 
asphalts 

Used to blow air 
through flux to 
alter softening 
point and 
penetration 

1% 

0.60 - 0.71 
depending upon 
fuel A catalyst 
use 

0% 
Except for one 
15-min period in 
every 24 hours to 
clear transfer 
lines 

0% 
unless a special 
limit has been 
granted when 
using fuel oil 



P.8 

Findings 

1. Technology Changes 

No new technology for the control of particulate emissions from asphalt 
processing and asphalt roofing manufacturing has emerged since development of 
the NSPS. However, there have been changes in production technology. 
Fiberglass based products have become the predominant portion of the 
industry, with recent trends indicating that the organic sector is 
becoming an increasingly smaller segment of the total industry. The 
fiberglass product production process does not use a saturation or wet 
looping step. It only has a coating step, which eliminates the major portion 
of "saturator" emissions. During the original NSPS development process, no 
data was collected on the manufacture of fiberglass roofing products; it was 
a very small segment of the industry, and it was assumed that these 
facilities would be able to easily meet the emission limits due to the 
absence of a saturator and wet looper. 

Modified bitumen asphalt roofing has become a new sector of the asphalt 
roofing industry since the original NSPS development. This product consists 
of a polyester or fiberglass web impregnated with an asphalt/polymer mixture, 
and occasionally surfaced with granules. The uncontrolled particulate 
emissions per unit of product from the production of modified bitumen are 
considerably less than those from a conventional roofing manufacturing 
process; a conventional plant operating 8,000 hrs/yr would produce 
145 tons of particulate emissions (when uncontrolled), as compared to 
20 tons from an uncontrolled modified bitumen plant also operating 
8,000 hrs/yr. 

2. Industry Size and Production Trends 

The Asphalt Roofing Manufacturers Association (ARMA) furnished a list of 
88 member company plants as of May 1, 1987, owned by 31 companies. In 
comparison, there were 118 plants in 1977 (109 of which were ARMA members), 
owned by 27 companies. Twenty of the plants currently operating report the 
capability to produce modified bitumen membrane; 15 produce only that 
product. These 15 plants are assumed to be totally new facilities. 

During the original NSPS development, it was estimated that the 
production of all asphalt roofing products would show a net increase of 
4 to 8 percent over a 5-year period. Representatives of the ARMA have stated 
that the current industry capacity is less than was expected in 1980. 
Between 1977 and 1986, the production of strip shingles increased by 43 
percent; production of individual shingles decreased by 40 percent, while 
production of roll roofing stayed approximately the same, and total 
production of shingles and rolls increased by 27 percent. 

In 1977, only 5 percent of shingles were fiberglass, whereas in 1986, 
over 75 percent of all roofing was fiberglass. This change over to 
fiberglass based products has resulted in an increase in the production 
capabilities of an individual roofing plant (thus the increase in total 
industry capacity with fewer plants). This is largely due to the fact that 
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the use of fiberglass mat, which is more uniform than organic felt, results 
in less frequent line breaks. Also, when line breaks do occur, they are much 
easier to correct since there is no saturator involved. No new equipment is 
needed to switch an existing organic shingle line to production of fiberglass 
shingles, and less asphalt is used. 

Since the original NSPS was developed, saturated felt has been divided 
into two categories; saturated felt and ply felts. Saturated felt is still 
organic, with production quantities being reported as tons per year. 
However, ply felts are now either organic or fiberglass, and production is 
reported as squares per year. Consequently, an accurate assessment of the 
growth in the production of "felts" since the original NSPS is not possible. 

Modified bitumen asphalt roofing is a growing portion of the industry, 
which comprises 9 percent of the commercial roofing sector. Actual 
production statistics are not available at this time, and future growth 
patterns cannot be accurately predicted. 

3. Compliance Status and Emissions Data 

Thirty-one asphalt processing and asphalt roofing manufacturing plants 
have been identified as having some or all facilities subject to the NSPS. A 
list of these plants and their respective affected facilities is shown in the 
attached Table A. Emissions data were received for 17 plants. These were 
all the data that could be obtained within the limitations of the nine 
Section 114 letters. Only seven of the emission test reports were complete. 
The compliance data collected during.this review are also shown in the 
attached Table A. All of the particulate emissions data that were received 
during this review were well within the allowable NSPS limits, as shown in 
Figure 1 (page 8). 

Compliance with Saturator Emission Limits 

For saturators producing saturated felt (for which the process does 
not include a coater), the data received from three plants varied from 
0.0124 kg/Mg to 0.175 kg/Mg as compared to an allowable emission limit of 
0.4 kg/Mg. All of these units were controlled by mist eliminators with 
induced air precooling or cooling of the exhaust gas via extra length of 
ductwork. 

Three plants reported emissions data from coaters that were producing 
fiberglass mineral surfaced products (this process utilizes a coater only 
and does not include the saturator or wet looper). There were no control 
devices associated with these three coaters, but proprietary process 
modifications were reportedly used to reduce emissions. Particulate 
emissions from two of these facilities were 0.005 kg/Mg and 0.007 kg/Mg. 
At the third plant, the combined emissions from the coater and an asphalt 
surge tank were 0.004 kg/Mg. All three of these facilities had an 
allowable emission limit of 0.04 kg/Mg. However, as previously noted, 
this limit of 0.04 kg/Mg was originally developed for the combination of a 
saturator, wet looper, and coater, when used to produce organic products. 
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Several States and Regions have enforced this limit for the production of 
fiberglass products, which uses only the coater. 

A fourth plant reported emissions of 0.0015 kg/Mg for a coater 
controlled by an electrostatic precipitator (ESP), but the methodology for 
this test appears incorrect. The filter temperature reported is that 
required by EPA Reference Method 5 (248 +^25°F), not that for Method 5A 
(108 +_ 18°F) as specified by the NSPS. This higher temperature will 
result in the escape of some gas phase hydrocarbons that would be 
condensed and captured at the lower temperature required by Method 5A. 
Consequently, the particulate emissions concentration reported is most 
likely a low value. 

For two additional plants, the emissions data were reported for the 
case where emissions from two different roofing lines (one producing 
organic roofing and the other fiberglass) were combined and ducted to one 
control device. In both cases the emissions limit enforced was 0.04 kg/Mg 
during the manufacture of both organic and inorganic mineral surfaced 
products simultaneously. The particulate emissions concentration meas
ured for the plant using a mist eliminator as the control device was 
0.0099 kg/Mg, and that from the plant using a scrubber followed by a high 
velocity air filter (HVAF) was 0.018 kg/Mg. 

Modified Bitumen Emissions Data 

Since modified bitumen asphalt roofing was not being produced when the 
NSPS was developed, there have been uncertainties in interpretation of the 
applicability of the standard to modified bitumen production. As a 
result, there have been inconsistencies in enforcement of the NSPS for 
these plants among the regulatory agencies. Data were received for 
emissions tests at three modified bitumen production plants, all of which 
had particulate emissions of less than 20 percent of the standard. In 
each case, the product was interpreted as being similar to smooth surfaced 
roll roofing, and the affected facility was classified as a saturator with 
an allowable emission limit of 0.4 kg/Mg. At one plant, the affected 
facility was defined as the impregnation vats (which were uncontrolled), and 
average uncontrolled particulate emissions were 0.03 kg/Mg. At the other two 
modified bitumen production plants, the affected facility was defined as the 
mixing tanks and the impregnation vats combined. One of these two plants 
used an oversized ESP, which was retrofit, to control emissions. Particulate 
emissions from this plant were 0.061 kg/Mg. The other plant used a series of 
household furnace filters as the control device and controlled emissions were 
measured at 0.06 kg/Mg. 

Compliance with Blowing Still Emission Limit 

Emissions data were received from testing performed at eight blowing 
stills controlled by afterburners. Emissions from three of these facilities 
ranged from 0.015 kg/Mg to 0.043 kg/Mg as compared to an allowable limit of 
0.60 kg/Mg. An emissions concentration of 0.073 kg/Mg was reported for one 
blowing still with an allowable limit of 0.64 kg/Mg. Because the fuel used 
in the afterburner was not reported, the allowable emissions limit for three 



P.11 
T """WW 

of the blowing stills is not known, but the controlled emissions from each of 
these were less than 4 percent of the most restrictive NSPS limit. The 
information for one blowing still was not sufficient to determine emissions 
per mass of product (which is the required format of the standard). Also, 
the test procedure for this facility appears to have been performed 
incorrectly. 

As discussed above, all the reported emissions data for testing at 
blowing stills was well below the NSPS limitations. The afterburner 
operating characteristics for these units are summarized in the attached 
Table B. During the original NSPS development process, the highest emissions 
from testing of a blow still were 0.55 kg/Mg, for a blow still controlled by 
a natural gas fired afterburner operating at 1500°F. This resulted in the 
NSPS limit of 0.60 kg/Mg. The other allowable limits for the NSPS were 
developed to account for fuel oil and/or catalyst use by simply adding the 
particulate contribution from the oil or catalyst to the emissions data 
obtained from gas fired afterburners. 

Compliance with Opacity and Visible Emission Limits 

Opacity information was included in 13 of the 17 compliance data reports. 
Of these thirteen, opacities ranging from 0 to 5 percent were reported for 
four saturators; opacities from two coaters were reported to be between 1.7 
and 15 percent; and opacities from two modified bitumen plants were reported 
to be between 0 and 5 percent (all of these facilities have an NSPS opacity 
limit of 20 percent). The opacities at six blowing stills were all reported 
as 0 percent, as required. 

Visible emissions data from capture systems was reported for four 
facilities; all of these were in compliance (no visible emissions for more 
than a total of 12 out of 60 minutes). Compliance data for mineral handling 
and storage or asphalt storage (only opacity limits apply to these 
facilities) was received for one plant during the NSPS review; a mineral 
storage facility reported 0% opacity. 

Monitoring Data 

The required monitoring data for the control device operating 
temperature during the performance test were included with only nine of 
the 14 emission test reports. However, the routine continuous monitoring 
of these temperatures is being carried out by 12 of the facilities. 
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4. Cost Effectiveness of NSPS 

The cost effectiveness values for controlling particulate emissions 
from the various affected facilities are summarized below. A more 
detailed presentation is shown in the attached Tables C, D, and E. The 
information is based upon the uncontrolled case and has been calculated 
for two representative scenarios for annual operating hours. The cost 
effectiveness for use of ESP's, HVAF's, and mist eliminators was 
determined assuming two different precooling systems; evaporative 
recirculating precooling, and -finned tube precooling. Both automatic and 
manual cleaning were examined for ESP's. 

The ranges of cost effectiveness values for the various affected 
facilities are as follows: 

$/T0N 

- Saturator, Wet Looper, and Coater 600 - 1,000 
- Fiberglass Mat Coater 7,000 - 10,000 
- Mineral Handling and Storage 

F i l l e r 1,200 
Parting Agent 1,500 

- Asphalt Storage 1,700 - 4,000 
- Blowing S t i l l s 30 
- Modified Bitumen Production 

Mix tanks 3,000 - 4,000 
Impregnation Vats 50,000 - 60,000 

Blowing stills have a low cost effectiveness because the effluent is used 
as a portion of the fuel for the afterburner, and heat is recovered from 
the unit. Modified bitumen mix tanks controlled by afterburners have a 
higher cost effectiveness due to a lower heating value of the effluent. 
Also, the extremely high cost effectiveness for modified bitumen 
impregnation vats is a result of a very low uncontrolled pollutant 
loading. 



P.M 

Recommendations 

We recommend that no changes be made to the NSPS mass particulate 
emission limits. There have been no changes in the types of control 
technology used in the industry. The data indicates that this technology 
is capable of reducing emissions to below the NSPS limits, and is cost 
effective. Therefore, lowering the standard would not require any new 
control technology and consequently not achieve any additional emissions 
reduction. The blowing still emissions data that is well below the 
current standard (less than 5 .percent of the allowable NSPS limit) was 
obtained from installations with operating conditions similar to those 
encountered during the original NSPS development test program. The emission 
data used to develop the current mass standard for blowing stills was 
gathered at one non-catalytic still controlled by a natural gas fired 
afterburner operating at about 1500°F with an unknown residence time. The 
highest individual test reading of 0.55 kg/Mg resulted in the NSPS limit of 
0.60 kg/Mg. ,At this time, we have no reason to discard this information. 
Tightening the standard would not result in application of control equipment 
any different than that presently being installed to meet the NSPS and, 
therefore, would not result in further emissions reductions. For reasons 
discussed above, we recommend no change to the blow still limits. 

We recommend that coaters used to produce fiberglass-based products and 
mix tanks and impregnation vats used to produce modified bitumen asphalt 
roofing products be subject to the existing standards. This recommendation 
is based on the conclusion that, if an industry makes process refinements or 
develops new processes for cost or other reasons for processes for which an 
NSPS exists, then those processes should continue to be required to meet it\ 
emission level at least as stringent as the existing NSPS requirements. 
Improvements in production processes should not be at the expense of the 
environment, and the control of process emissions should be an important 
consideration while developing process changes. The Agency has already 
implemented this policy where such changes have occurred in the area of auto 
painting for which there is an existing NSPS. 

The production of fiberglass roofing products has apparently reduced the 
production costs for the industry by simplifying the process, increasing 
capacity of individual existing plants, and reducing asphalt usage. Also, 
the uncontrolled emissions from fiberglass roofing production are less than 
those from conventional roofing production. The production of roofing 
products through the modified bitumen process is also new to the industry. 
Emissions from the modified bitumen production line are significantly lower 
than uncontrolled emissions from conventional roofing production. Therefore, 
the conclusion that coaters used to produce fiberglass-based products, and 
mix tanks and impregnation vats used to produce modified bitumen products 
will be subject to the NSPS is consistent with Agency policy. 

During the production of conventional organic-based roofing products, the 
"saturator" (which is defined as the saturator, wet looper, and coater 
combination) performs the function of filling the voids between the organic 
felt fibers with asphalt, and then coating the impregnated sheet with a layer 
of asphalt. In fiberglass roofing production, the coater alone performs the 
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function of 
and coating 
uncontrolled 
the coater i 
process and 
that the mas 
products is 
"saturator" 
same add-on 

filling the voids between the fiberglass web fibers with asphalt 
the sheet with a layer of asphalt, thus resulting in lower 
emissions. Therefore, for fiberglass roofing production lines, 

s defined as the "saturator." Using the emissions data and 
product parameters gathered during this review, we have concluded 
s emission limit applicable during the production of fiberglass 
0.04 kg/Mg, the same limit that is applicable to a conventional 
producing shingles. This limit should be achievable using the 
controls as for conventional roofing production. 

For modified bitumen asphalt roofing production, the mix tanks and 
impregnation vats are the facilities used to produce the roofing product. In 
this process heated asphalt and other products are mixed in the mix tanks and 
this mixture is then used to impregnate and coat a sheet of polyester webbing 
as it passes through the impregnation vat. This roofing process also has lower 
uncontrolled emissions than a conventional roofing "saturator." The mix tanks 
and impregnation vats combined are defined as the "saturator" for this process. 
Using the emissions data and process and product parameters gathered during 
this review, we have concluded that the mass emission limit applicable during 
the production of smooth or granule surfaced modified bitumen is 0.04 kg/Mg, 
the same limit that is applicable to a conventional "saturator" producing 
shingles. This limit should be achievable using the same add-on controls as 
for conventional roofing production. 

We recommend that steps be taken to increase the awareness of the 
regulatory agencies of the monitoring and performance test requirements of the 
NSPS. Information and data were often difficult to obtain because 
representatives of the regulatory agencies were often lacking in knowledge of 
the standard. Control device temperature monitoring data taken during the 
performance test, as well as the results of EPA Methods 9 (opacity) and 22 
(fugitive visible emissions from hoods) are often not being included with the 
test report, as required. If a plant had an affected facility with an opacity 
standard only (mineral storage and handling, asphalt storage), there were 
usually no compliance reports available. Also, there were two instances of use 
of an improper test method. The suggested course of action is to prepare a 
memo to SSCD recommending that regulatory agencies be informed that opacity, 
fugitive visible emissions and operating temperature monitoring data from 
compliance testing be included as in integral part of the test report. 

5 Attachments 

11 
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TABLE A 
CO-PLIANCE STATUS Of ASPHALT PROCESSING 
AM) ASPHALT ROOFING MANUFACTURING PLANTS 

Plant 

Georgia-Pacific 
Haipton, GA 

Georgia-Pacific 
Daingerfield, TX 

Woodland Industries 
Griffen, GA 

Tanko Asphalt 
Prodxts, Inc. 
Frederick, ft) 

Tanko Asphalt 
Products, Inc. 
Joplin, MO 

Owens Coming 
Fiberglas Corp. 
Surmit, IL 

0*er& Coming 
Fiberglas Corp. 
Irving, TX 

Owens Coming 
Fiberglas Corp. 
Medina, OH 

Oiens Corning 
Fiberglas Corp. 
Ft. Lauderdale, FL 

Owens Coming 
Fiberglas Corp. 
Jacksonville, FL 

Affected 
Facility 

Saturator 
Filler Storage 

Saturator 
Filler Storage 

Saturators (2) 

Saturator 

Coater 

Asphalt Storage 
Filler Handling & 
Storage 
Parting Agent 
Storage & Handling 

Blowstills (3) 

Coater 
Asphalt Storage 

(Surge) 

Coater 

Blowstills (2) 

Parting Agent 
Storage 
Filler Storage & 
Handling 

Coater 

Blowstill 

Parting Agent 
Storage & Handling 
Filler Storage & 
Handling 

Blowstill 

Blowstill #1 
Blowstill #2 
Parting Agent 
Handling 

PM 
Core. 
(kg/Mg) 

Avg. 0.175 
N/R 

Avg. 0.0124 
N/R 

Avg. 0.089 

Avg. 0.018 

Avg. 0.0099 

N/R 
N/R 

N/R 

NOR 

Avg. 0.004 
N/R 

Avg. 0.007 

Avg. 0.016 

N/R 

N/R 

Avg. 0.005 

Avg. 0.043 

N/R 

N/R 

Avg. 0.073 

Avg. 0.021 
Avg. 0.011 

N/R 

Carpi iance Data 

Opacity 
«) 

1.0 
WR 

3.S 
NDR 

5.0 

0 

1.7 

M)R 
KOR 

NDR 

WR 

WR 
See 

Ccmnents 

NDR 

MDR 

•CR 

NDR 

5 - 15 

0 

0 

0 

0 

0 
0 
NDR 

Fugitive 
Emissions 

Caiply 
N/R 

WR 
N/R 

Ccnply 

NDR 

Ccnply 

N/R 
N/R 

N/R 

N/R 

NDR 
N/R 

WR 

N/R 

N/R 

N/R 

NDR 

N/R 

N/R 

N/R 

N/R 

N/R 
N/R 
N/R 

Tenperature 
Monitoring 

Inc. w/test 
N/R 

Inc. w/test 
N/R 

Inc. w/test 

•CR 

WR 

N/R 
N/R 

N/R 

•CR 

N/R 
N/R 

N/R 

SCR 

N/R 

N/R 

N/R 

Inc. w/test 

N/R 

N/R 

Inc. w/test 

Inc. w/test 
Inc. w/test 

N/R 

Conments 

Predict is saturated felt, control device is a mist eliminator. 

Product is saturated felt, control device is a mist eliminator. 

Product is saturated felt, one mist eliminator controls 
both saturators. 

A scrubber ard HVAF controlled two lines djring the test; 
one is a saturator/wet looper/coater, and one is a coater only. 
The saturator is the sisject facility. The products are 
organic roll roofing ard inorganic shingles. 

A mist eliminator unit was controUing two lines during test. 
Che is a saturator/wet looper/coater and one is a coater only. 
The coater only line is subject. Both organic ard inorganic 
shingles were being produced. 

Incinerators fired with natural gas. 

Uncontrolled emissions (with process modifications) fron both 
coater and asphalt surge tank contained were tested. Fiberglass 
prodxts. Allowable emissions of 0.04 kg/Mg. 

Uncontrolled (nit (with process modifications). Fiberglass 
products. AUowable emissions of 0.04 kg/Mg. 
Average cf three test n r s on incinerator (waste heat boiler), 
two ons on only cre stilt, one o n cn both. Fuel u-ikncvn. 

Uncontrolled init (with process modifications). Fiberglass 
products. Allowable emissions of 0.04 kg/Mg. 
Fuel unknown. Allowable emissions are 0.60 kg/Mg. Incinerator 
(asphalt preheater) is the control device. 

Incinerate;- (asphalt preheater) fired w/fue I oil. All-:».-cle 
emissions *re 0.64 kg/Mg. 

The sare incinerator (waste heat boiler) controls co:^ •;•''.'. s. 
apparently at different tines. Fuel unknown. 
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TABLE A 
COMPLIANCE STATUS OF ASPHALT PROCESSING 
AN) ASPHALT ROOFING MANUFACTURING PLANTS 

P.17 

Plant 

Owens Coming 
Fiberglas Corp. 
Jesstp, M> 

Tanko Asphalt 
Predicts, Inc. 
Tuscaloosa, AL 

U.S. Intec, Inc 
Port Arthur, TX 

GAF Corporation 
Mant Vernon, IN 

Nord Bituni U.S., 
Inc. 

Plattsburtfi, NY 

GAF Corporation 
Fontana, CA 

GAF Corporation 
Baltimore, MD 

Bird Incorporated 
Norwood, MA 

Owens Coming 
Fiberglas Corp. 
Houston, TX 

Owens Coming 
Fiberglas Corp. 
Kearry, NJ 

Taifco Asphalt 
Prcducts, Inc. 
Phillipsburg, KS 

Affected 
FaciUty 

Blowstill 

Blowstill 

Modified Bitunen 
Vats 

Modified Bitunen 
Vats & Mixing Tanks 

Blowstill 
Filler Handling 

Modified Bitunen 
Vats & Mixing Tanks 
Filler Storage 

Coater 

Filler Handling 

Blowstill 

Filler Storage 

Saturator 
Coater 

Coater 

Coater 
Filler Handling & 
Storage 
Parting Agent 
Handling & Storage 

Saturators (2) 
Blowstill 

Asphalt Storage 
Filler Handling S, 
Storage 

Parting Agent 
Handling & Storage 

PM 
Core. 
(kg/Mg) 

Avg. 0.02 

Avg. 0.015 

Avg. 0.03 

Avg. 0.061 

•OR 
N/R 

Avg. 0.06 

N/R 

Avg. 0.0015 

N/R 

Avg. 0.273 
(kg/hr) 

N/R 

NDR 
•CR 

NDR 

NOR 
N/R 

N/R 

NDR 
NDR 

N/R 
N/R 

N/R 

Carpiiance Data 

Opacity 
(X) 

0 

0 

5 

0 

•OR 
NDR 

•CR 

NDR 

•CR 

•CR 

0 

NDR 

•CR 
•CR 

•OR 

•OR 
•OR 

NDR 

NDR 
NDR 

•CR 
NDR 

•OR 

Fugitive 
Emissions 

N/R 

N/R 

Ccnply 

NDR 

N/R 
N/R 

NDR 

N/R 

NDR 

N/R 

N/R 

N/R 

•OR 
•OR 

•CR 

•OR 
N/R 

N/R 

NDR 
N/R 

N/R 
N/R 

N/R 

Tenperatire 
Monitoring 

Inc. w/test 

Inc. w/test 

N/R 

Inc. w/test 

•OR 
N/R 

N/R 

N/R 

•OR 

N/R 

NDR 

N/R 

•OR 
NDR 

•OR 

•OR 
N/R 

N/R 

•OR 
N/R 

N/R 
N/R 

N/R 

Cuiiiuits 

Incinerator (waste heat boiler). Fuel tnknokn. 
AUowable emissions are 0.60 kg/Mg. 

-

Incinerator. Allowable emissions are 0.60 kg/Mg. 
Fired with natural gas. 

Uncontrolled. Prodxt considered smooth roll roofing. 

One ESP controls mix tanks and vat. Product considered smooth 
roll roofing. No actual opacity data, jist statement of no 
visible discharge frcm stack. ESP oversized. 

Mix tanks ard vat control led by a series of fxxsehold furnace 
filters. Prodxt considered smooth roll roofing. 

This data is for an ESP controlling the emissions. The 
test method, however, appears to be EPA Method 5, not 5A as 
required. The tenperature is Method 5, but it is inknowi Aether 
the solvent is that for Method 5 or 5A. Data is then prcbably a 
lenient estimate of emissions. 

The information to determine emissions per mass of prodxt 
rot sixpliod in test report for this incinerator. Test 
description states use of EPA Method 5, but actual reports 
appear to be at Method 5A tenperatures. Description of test 
indicates use of acetone as solvent (as in Method 5, 
Method 5A uses trichloroethane); actual is inknxn. Afterburner 
is fired with natural gas. Allowable emissions of 0.60 kg/Mg. 

Uork being done to bring saturator into conpliance. 

Uncontrolled 

-

Incinerator fired with natural gas. Allowable emissicrs are 
0.60 kg/Mg. 
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TABLE A 
CCWLIANCE STATUS Of ASPHALT PROCESSING 
AM) ASPHALT ROOFING MANUFACTURING PLANTS 

Plant 

Emis Asphalt 
Emis, TX 

Celotex Corporation 
Goldsboro, NC 

Certainteed Corp. 
Oxford, NC 

Elk Corporation 
of America 
Tuscaloosa, AL 

Asphalt for Roofing 
Houston, TX 

ManviIle Corp. 
Ft. Uorth, TX 

SRS Industries 
Uaxahachie, TX 

Tarco Inc. 
Belton, TX 

Tarco Inc. 
Uaco, TX 

Texas Refining Corp. 
Ft. Uorth, TX 

Affected 
Facility 

Blowstill 

Filler Handling & 
Storage 

Filler Handling 

Mineral Handling 
Asphalt Storage 

inkTa-n 

inkrowi 

mknokn 

mknot-n 

inkrovn 

inkrowi 

PM 
Cane. 
(kg/Mg) 

WR 

N/R 

N/R 

N/R 
N/R 

Carpiiance Data 

Cpacity 
(X) 

•CR 

•OR 

•OR 

•OR 
•CR 

Fugitive 
Emissions 

N/R 

N/R 

N/R 

N/R 
N/R 

Tenperature 
Monitoring 

•OR 

N/R 

N/R 

N/R 
N/R 

Catments 

• 

PM - particulate matter 
•OR - ro data received during this NSPS review 
N/R • rot required for ccnpliance 
Ccnply - meets fugitive visible emission limit as measured by EPA Method 22 

Ml 



'T r 
P.19 

•'•1 " 7 P W | j 

TABLE B 

BLCUING STILL AFTERBURNER CHARACTERISTICS 

PLANT 

OUENS-OCRNING 

FIBERGLAS CCRP. 

- I r v i n g , TX 

- F t . Lauderdale, FL 

-Medina, OH 

-Jacksonvi l le , FL 

(One A/B, two s t i l l s ) 

-Jesstp, ft) 

TAMCO ASPHALT 

PRCDUCTS, INC. 

-Tuscaloosa, AL 

-Jop l in , MO 

(Four s t i l l s , two A/B) 

-Phi l l ipsburg, KS 

GAF CCRPCRATICN 

-Mt. Vernon, IN 

-Balt imore, M) 

TEM>a 'b 

(°F) 

1600 

1200-1600 

1400 

1400 

1400 

1400 

1300 

1400-1600 

1400-1600 

1200-1600 

NOR 

1000 

RES TIt€b 

(SEC) 

0.55 

0.22 

0.2 

2.3 

2.3 

1.5 

2.0 

0.7 

0.7 

NDR 

NDR 

4.7. 

EMISSIONS 

ACTUAL 

(kg/Mg) 

0.016 

0.073 

0.043 

0.021 

0.011 

0.020 

0.015 

•CR 

•OR 

•OR 

•OR 

0.273 (kg/hr) 

ALLOUABLE 

(kg/Mg) 

•CR 

0.64 

0.60 

•OR 

•CR 

0.60 

0.60 

NCR 

NDR 

0.60 

•OR 

0.60 

FUEL 

TYPE 

•OR 

Oil 

•OR 

•OR 

NDR 

•OR 

Gas 

Gas 

Gas 

Gas 

•OR 

Gas 

CATALYST 

USE 

No 

No 

CBI 

No 

No 

No 

CBI 

CBI 

CBI 

No 

No 

No 

OPERATING TEhPERATURE MONITORING 

Continuous n t n i t o r , ard checked once per s h i f t 

Continuous monitor, ard checked once per s h i f t 

Continuous monitor, ard checked crce per s h i f t 

Continuous monitor, ard checked ence per s h i f t 

Continuous monitor, ard checked once per s h i f t 

Cont inuos monitor, a rd checked crce per s h i f t 

Continuous monitor ard checked every 15 minutes 

Plant per-somel monitor the tenperature 

Plant personnel monitor the tenperature 

Plant personnel monitor the tenperature 

NDR 

Continuous monitor and checked every hour 

NDR - no data received during this NSPS review 

CBI - confidential business information 

a. Tenperature not included in test report as reqjired; was obtained by Section 114 Information Request. 

b. Tenperature and residence ti^es assured during original NSPS development were 1300-1500 °F r-nd 0.3-0.5 seconds. 

The tenperature used for the model plant in this review was 1400 °F. 



TABLE C 

COST EFFECTIVENESS: ELECTROSTATIC PRECIPITATOR, HIGH VELOCITY AIR FILTER 
AIID MIST ELIMINATOR CONTROL SYSTEMS 
EVAPORATIVE RECIRCULATING PRECOOLER 

Second Quarter 1987 Dollars 

Faciiity 

Saturator 
Wet Looper 
& Coater 

Fiberglass 
Mat Coater 

Modi fied 
13 i tumen 
M i x ing 

Mod i f i ed 
13 i lumen 
Impregnation 

Annual 
Operating 

Hours 

4000 
8000 

4000 

oooo 

5000 
0000 

5000 

oooo 

Ll 
Au torn 

ectrostatic 
jCfc 

Cleaning 
57Hg " 

911 
659 

9,590 
7,010 

3,090 
2,730 

59,000 
48,900 

$/Ton 

026 
598 

0,713 
6,370 

2,010 
2,400 

53,500 
44,300 

Pollution 
Precipi La 

M.uiud 

Control 
tor 
1 

Cleaning 

57MQ~ ' 

096 
652 

9,400 
6,910 

3,060 
2,710 

57,700 
48,100 

$/Ton 

813 
592 

8,540 
6,200 

2,780 
2,460 

52,400 
43,600 

Cost Effect 

• H i g h 

Air 
S/Mg 

1,140 
878 

11,000 
8,400 

3,780 
3,274 

71,100 
60,300 

ivenessO) 

Veloci ty 
Filter 

V Ion 

1,030 
797 

10,000 
7,630 

3,430 
2,970 

64,500 
54,600 

Mist 
Eliminator 

J7Mg 

1,090 
792 

10,100 
7,500 

3,720 
3,100 

65,700 
53,100 

$/Ton 

909 
710 

9,180 
6,000 

3,300 
2,004 

59,600 
47,900 

0)A11 values are calculated from a baseline of no control 



TAOLE D 

COST ITFI.CT IVI HISS: I I IX MYOSTATIC PRECIPITATOR, HIGH VFIOCITY AIR FUTER 
AIID MIS! ELIMINATOR CONTROL SYSTEMS 

FINNED TUBE PRECOOLER 

iccond Quarter 1907 Dol lars 

-- :-r 

Faci 1 i ty 

Saturator 
Wet Looper 
& Coaler 

Fiberglass 
Mat Coaler 

Modified 
Bi tumen 
Mixing 

Modif ied 
Bilumen 
linpregnat ion 

- • • . . . : • . — : - - . - - . " - • 

Annual 
Operating 

Hours 

4000 
8000 

4000 
0000 

5000 
0000 

5(11)0 
0000 

. .-.• : -r-r.r 

r r~; 

r - r . • _ • • : - " - . - — 

cTVo'sl .i 1 id' 
Aiiloiii.iL i c 
Clean ing 

. S7M.r""" 

890 
670 

9,120 
0,910 

3,950 
2,650 

50,000 
49,000 

""S/Ton-

010 
610 

0,290 
6,277 

2,600 
2,410 

52,GOO 
44,300 

Pol lu t ion 
" Pi•(*•(": i p i r.il. 

Control 
or 

Manual 
Cleaning 

$7Hy 

080 
660 

0,950 
6,820 

2,910 
2,630 

57,000 
48,300 

$7T'on 

800 
600 

8,130 
6,200 

2,640 
2,300 

51,700 
43,800 

Cost E f fec t 

High 
A i r 

T/Hg 

1,120 
090 

10,600 
9,130 

3,640 
3,190 

70,400 
60,600 

iveness( ' ) 

Ve loc i ty 
F i l t e r 

$7Ton 

1,010 
800 

9,600 
8,290 

3,300 
2,090 

63,800 
54,900 

" " 

-.. : 

M is t 
E l i m i n a t o r 

$7Hfj— 

1,070 
800 

10,400 
7,700 

3,500 
3,110 

65,000 
53,300 

:$7ToTi 

970 
730 

9,420 
7,050 

3,240 
2,020 

59,000 
48,100 

^ 

0 ) A 1 ! values are c. i lc i i la led from a baseline of no contro l 

http://Aiiloiii.iL


TABLE E 

COST EFFECTIVENESS: FABRIC FILTER. AFTERBURNER WITH HEAT RECOVERY 
AND ASPHALT STORAGE MIST ELIMINATOR CONTROL SYSTEMS 

Second Quarter 1987 Dollars 

Facility 

Filler Surge 
& Storage 

Parting Agent 
Surge & 
Storage 

Asphalt 
Storage 

Blowing 
Stills 

Modified 
Bitumen 
Mixing 

Annual 
Operating 

Hours 

4000 
8000 

4000 
0000 

000 
4000 

2000 

Pollution 
Mist 

Eliminator 
$/Mg $/Ion 

4,760 
1,823 

4,310 
1,656 

Control Cost Effecti 
Fabric 
Filter 

5/Mg $/Ton 

1,390 
1,300 

1,730 
1,610 

1,260 
1,180 

1,570 
1,460 

venessO) 

-

After Burner With 
Heat Recovery 

T7Rg $/Ton 

32 

5,100 
4,400 

29 

4,630 
3,990 

(^All values are calculated from a baseline of no control, 
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1.0 SUMMARY 

The new source performance standards (NSPS) for asphalt processing, and 

asphalt roofing manufacturing plants were promulgated by the U.S. Environmental 

Protection Agency (EPA) on August 6, 1982, under Section 111 of the Clean Air 

Act. The standards limit emissions of particulate matter from any saturator, 

mineral handling and storage facility, and asphalt storage tank or blowing 

still that processes and/or stores asphalt used for roofing only or for roofing 

and other purposes, that have been built, modified, or reconstructed after 

November 18, 1980. Any asphalt storage tank or blowing still that processes 

and/or stores only non-roofing asphalts and has been built, modified, or 

reconstructed after May 26, 1981, is also subject to these standards. 

The objective" of this report is to document the review of the NSPS for 

asphalt processing, and asphalt roofing manufacturing plants, and to assess the 

need for revision on the basis of developments that have occurred since the 

standard was promulgated. This review is required under Section 111(b) of the 

Clean Air Act, as amended. The following paragraphs summarize the findings of 

this review. 

1.1 INDUSTRY TRENDS 

Although the capacity of the asphalt roofing industry has increased, the 

total number of plants has declined. This is a result of the increased 

manufacture of fiberglass based materials, which now comprise over 75 percent 

of all roofing products. 

Since the development of the original NSPS, a new type of material has 

emerged in the asphalt roofing industry. Modified bitumen is comprised of a 

polyester of fiberglass base mat which has been impregnated with an 

asphalt/polymer mixture. The production of modified bitumen comprises 

approximately 9 percent of the commercial roofing sector. 

1.2 CONTROL TECHNOLOGY 

The air pollution control devices used in the asphalt roofing industry 

have remained essentially the same. Emissions from the saturator, wet looper, 

and/or coater are controlled by high velocity air filters (HVAF), electrostatic 

precipitators (ESP), and mist eliminators (ME). Asphalt blowing stills, 
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asphalt storage tanks, and mineral handling and storage facilities are 

controlled by afterburners (A/B), mist eliminators, and baghouses respectively. 

Modified bitumen impregnation vats can be controlled by HVAF's, ESP's, and 

ME's, with the mixing tanks utilizing the same type of controls as well as 

A/B's. All of the emissions data collected during this review was well within 

the applicable NSPS allowable limits. 

1.3 ECONOMIC CONSIDERATIONS 

Another primary issue involving review of the NSPS is the cost of 

controls. The cost effectiveness of controlling particulate emissions from the 

various affected facilities at an asphalt roofing plant were estimated for each 

possible control device. For a saturator, wet looper, and coater combination, 

the cost of control per unit of particulate collected ranged from $600 to 

$1,000 per ton; for a coater only (producing fiberglass products), between 

$7,000 and $10,000. Mineral handling and storage, and asphalt storage had 

control costs of between $1,200 and $1,500 per ton, and $1,700 to $4,000 per 

ton, respectively. Asphalt blowing stills controlled by afterburners showed a 

cost effectiveness of approximately $30 per ton. Modified bitumen mixing 

control costs were estimated to be between $3,000 and $4,000 per ton, whereas 

costs for control of modified bitumen impregnation vats ranged from $50,000 to 

$60,000 per ton. 
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2.0 INTRODUCTION 

2.1 SCOPE OF THE REVIEW 

The Clean A1r Act Amendments of 1977 require that the Administrator of 

EPA review and, If appropriate, revise established standards of performance 

for new stationary sources (NSPS) at least every 4 years.1 The purpose of 

this report Is to document this review and to assess the need for revision 

of the existing standards for asphalt processing and asphalt roofing 

manufacturing, based on developments that have occurred or are expected 

to occur within the Industry. The Information presented In this report 

was obtained from reference literature, discussions with Industry repre

sentatives, trade organizations, process and control equipment vendors, 

EPA Regional Offices, and State and local agencies. Additional Information 

was obtained from plant surveys, and responses to information requests 

under Section 114 of the Clean A1r Act.2 

The review conducted to assess the current NSPS for asphalt processing 

and asphalt roofing manufacturing Included several areas, such as: 

° new manufacturing processes (fiberglass based materials, modified 

bitumen) 

° technologies being used for compliance 

° enforcement and compliance experiences. 

2.2 CURRENT STANDARDS 

This section presents the current regulations for particulate and 

visible emissions from asphalt processing and asphalt roofing manufacturing. 

Federal regulations for new sources, and State regulations (for existing 

and new sources) are both addressed. 

A summary of the NSPS is first presented, followed by detailed 

discussions of the requirements, definitions, and specifications of the 

NSPS. This Is followed by a brief summary of applicable State regulations 

for this source category. 
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2.2.1. New Source Performance Standards. 

2.2.1.1. Background. New source performance standards regulate 

emissions of air pollutants from new, modified, and reconstructed facilities 

1n various Industrial categories. The authority for the NSPS regulations 

Is granted to the U.S. Environmental Protection Agency (EPA) under section 

111 of the Clean A1r Act.3 

The regulation for asphalt processing and asphalt roofing manufacture 

Is listed 1n Subpart UU of 40 CFR 60, (Code of Federal Regulations; Title 

40- Protection of Environment; Part 60 - Standards of Performance for New 

Stationary Sources; Subpart UU - Standards of Performance for Asphalt 

Processing and Asphalt Roofing Manufacture). Subpart UU addresses specific 

requirements for this source category, but Subpart UU also Incorporates 

the general requirements for any NSPS. These general requirements are 

listed in Subpart A (General Provisions) of 40 CFR 60. 

2.2.1.2 Summary of the NSPS for Asphalt Processing and Asphalt 

Roofing Manufacture. New source performance standards were promulgated 

by the EPA on August 6, 1982, limiting emissions of particulate matter 

from new, modified and reconstructed affected facilities at asphalt 

roofing plants, asphalt processing plants, and petroleum refineries. The 

standards apply to any saturator, mineral handling and storage facility, 

and asphalt storage tank or blowing still that processes and/or stores 

asphalt used for roofing only or for roofing and other purposes, that 

have been built, modified, or reconstructed after November 18, 1980. Any 

asphalt storage tank or blowing still that processes and/or stores only 

nonroofing asphalts and has been built, modified, or reconstructed after 

May 26, 1981, Is also subject to these standards. 

The NSPS emission Hmits are as follows: 

For saturators -

° Emissions shall not exceed 0.04 kilograms of particulate matter per 

megagram of asphalt shingle or mineral-surfaced roll roofing 

produced, or 0.4 kilograms of particulate matter per megagram of 

saturated felt or smooth surfaced roll roofing produced. 
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° Opacity of the exhaust gas from control device shall not exceed 20 percent. 

° There shall not be any visible emissions from a saturator capture system 

for more than a total of 20 percent of the time during any period of 

consecutive valid observations totaling 60 minutes (modified saturators 

are exempt from this requirement). 

For blowing stills -

° Emissions shall not exceed 0.67 kilograms of particulate matter per 

megagram of asphalt charged, with a catalyst added to the still and 

when No. 2 fuel oil or natural gas 1s fired in the afterburner. 

° Emissions shall not exceed 0.71 kilograms of particulate matter per 

megagram of asphalt charged, with a catalyst added to the still and 

when No. 6 fuel oil 1s fired in the afterburner. 

° Emissions shall not exceed 0.60 kilograms of particulate matter per 

megagram of asphalt charged, without an added catalyst and when No. 2 

fuel oil or natural gas 1s fired in the afterburner. 

° Emissions shall not exceed 0.64 kilograms of particulate matter per 

megagram of asphalt charged, without a catalyst and when No. 6 fuel 

oil Is fired in the afterburner. 

° Opacity of the exhaust gas from the afterburner shall not exceed 0 percent 

unless an opacity limit when fuel oil Is used in the afterburner has 

been established by the Administrator (§60.474(k)). 

For asphalt storage tanks -

° Exhaust gas opacity not to exceed 0 percent, except for one consec

utive 15-minute period 1n any 24 hours when clearing the transfer 

lines (the control device may not be bypassed at this time). 

° If the storage tank emissions are ducted to the saturator control 

device, the combined emissions will meet the limit set for the saturator. 

For mineral handling and storage facilities -

° Exhaust gas opacity not to exceed 1 percent. 

Compliance Is demonstrated by an Initial performance test using EPA 

Reference Methods 5A, 9, and 22. The regulation Includes monitoring and 

recordkeeping requirements, which will be discussed in detail in section 

2.2.1.4. There are no quarterly reporting requirements. 
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2.2.1.3. Applicability of the Standards.4 

2.2.1.3.1. Affected facilities. The affected facilities Included 

in this source category are saturators, mineral handling and storage 

equipment, asphalt storage tanks, and blowing stills. 

A saturator is defined as, 

"the equipment in which asphalt Is applied to felt to make 

asphalt roofing products. The term saturator Includes the 

saturator, wet looper, and coater." 

A mineral handling and storage facility 1s defined as, 

"the areas in asphalt roofing plants in which minerals are 

unloaded from a carrier, the conveyor transfer points between 

the carrier and the storage silos, and the storage silos." 

An asphalt storage tank is defined as, 

"any tank used to store asphalt at asphalt roofing plants, 

petroleum refineries, and asphalt processing plants. Storage 

tanks containing cutback asphalts (asphalts diluted with solvents 

to reduce viscosity for low temperature applications) and 

emulsified asphalts (asphalts dispersed in water with an 

emulsifying agent) are not subject to this regulation." 

A blowing still is defined as, 

"the equipment in which air is blown through asphalt flux to 

change the softening point and penetration rate." 

2.2.1.3.2. Applicability date. The NSPS applies only if the 

construction or modification commenced after November 18, 1980, (the date 

of the original proposal of the regulation) for any saturator, mineral 

handling and storage facility, and asphalt storage tank or blowing still 

that processes and/or stores asphalt used for roofing only or for roofing 

and other purposes. For any asphalt storage tank or blowing still that 

processes and/or stores only nonroofing asphalts, the NSPS applies only 

If the construction, or modification, commenced after May 26, 1981 (the date 

of the published amendment to the original proposal). The term "commenced" 

is defined in the General Provisions to 40 CFR 60, (Section 60.2), 
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"Commenced means that an owner or operator has undertaken a continuous 

program of construction or modification or that an owner or operator has 

entered into a binding agreement or contractual obligation to undertake 

and complete, within a reasonable time, a continuous program of construction 

or modification." * 

2.2.1.3.3. Modification. While NSPS are intended primarily for 

newly constructed facilities, existing sources can become subject to an 

NSPS through either "modification" or "reconstruction." These terms are 

defined in detail in the General Provisions for Part 60, (40 CFR 60.14 

and 40 CFR 60.15). 

An existing facility becomes subject to the NSPS under the modification 

provisions if there is any physical or operational change that causes an 

increase in the emission rate. A number of clarifications, exemptions, 

and exceptions to the modification provision are listed. The following 

actions by themselves are not considered to be modifications: 

° routine maintenance, repair, and replacement 

° production increases achieved without any capital expenditure 

° production increases resulting from an increase in the hours of 

operation 

° use of an alternative fuel if the existing facility was originally 

designed to accommodate such an alternative use 

° addition or replacement of equipment for emission control (as 

long as the replacement does not increase emissions) 

° relocation or change of ownership of an existing facility. 

Also, the addition or modification of one facility at a source will not 

cause other unaltered facilities at that source to become subject to the NSPS. 

2.2.1.3.4. Reconstruction. An existing facility becomes subject to 

the NSPS upon reconstruction regardless of any change in the rate of 

emissions. Reconstruction is defined as the replacement of components of 

an existing facility to the extent that the cumulative fixed capital cost 

of the new components exceeds 50 percent of the cost that would be required 

to construct a comparable entirely new facility. 
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2.2.1.4. Testing and Monitoring Requirements.5 The owner or operator of 

a facility subject to NSPS 1s required to conduct performance tests within a 

specified period after start-up, and thereafter from time to time as may be 

specified by the EPA. These performance tests are required 1n order to 

demonstrate that the standards are being met by the new device. General 

testing and reporting requirements are listed 1n the General Provisions for 

40 CFR Part 60, (Section 60.7), while testing details specific to this source 

category are found In Subpart UU, (Section 60.474). 

The Initial test of performance of a facility must be conducted within 

60 days after the facility first achieves Its maximum Intended rate of operation, 

but not later than 180 days after the Initial startup. Thirty days must be 

allowed for prior notice to the EPA, to allow the Agency to designate an 

observer to witness the test. 

To demonstrate compliance with the standards limiting the mass of partic

ulate matter per unit of production, EPA Reference Method 5A is used to 

determine the particulate emissions. Emissions from the saturator are measured 

while producing 106.6-Kg (235-lb) asphalt shingle 1f the final product is to 

be shingle or mineral-surfaced rool roofing, and emissions while producing 

6.8-Kg (15-1b) saturated felt will be measured If the final product is to be 

saturated felt or smooth-surfaced roll roofing. If the final product is only 

fiberglass shingles, then emissions from the saturator will be measured 

during the production of 100-Kg (220-lb) shingles. In measuring emissions 

from blowing stills, the Method 5A test run will be at least 90 minutes, or for 

the duration of the coating blow, whichever 1s greater. If the blowing still 

1s not used to blow coating asphalt, the test run will still be 90 minutes or 

for the duration of the blow, whichever 1s greater. 

EPA Reference Method 9 1s used to demonstrate compliance with the opacity 

regulations. EPA Reference Method 22 Is used to determine visible emissions 

from the saturator capture system (readings are recorded every 15 seconds for 

a period of consecutive observations totaling 60 minutes during representative 

conditions). 
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Continuous monitoring and recording of the following control device 

temperatures 1s required: 

° the gas at the Inlet of any ESP or high velocity air filter 

° the combustion zone of any afterburner 

° others as determined necessary by the Administrator. 

These records must be kept on file for at least two years. These same 

temperatures are also to be continuously monitored and recorded during 

the' required performance testing, and reported along with the performance 

test results. 

2.2.2. State Regulations. 

The State regulations applicable to the asphalt processing and 

asphalt roofing manufacturing industry are presented in Table 2-1. Both 

particulate and visible emissions from existing as well as new sources 

are addressed. For the majority of States, the particulate standard for 

existing sources is based upon the process weight rate, and is a general 

regulation covering several industrial processes. For new sources, 

however, approximately 50% of the States have adopted the NSPS by reference, 

and several of the others have no specific new source standards (differing 

from those applicable to existing sources). 
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TABLE 2-1. State Regulations Applicable to the Asphalt 
Processing and Asphalt Roofing Manufacturing Industry6; 

1 State 1 

j Alabama 
j - Class 1 Counties 
I - Class 2 counties 

j Alaska 

j Arizona 

j Arkansas 

I California 

I Colorado 

I Connecticut 

I Delaware 

I District of 
j Columbia 

| Florida 

j Georgia 

1 Hawaii 

j Idaho 

1 Illinois 

j Indiana 

j Iowa 

I Kansas 

1 

Existing 
Particulate0 

A* 
B* 

0.1 grains/scf 
(prior to 7/1/72) 

B 

A 

None 

A 

None 

0.2 grains/scf 

0.03 grains/dscf 
Maximum (see 
Table 2-2 

A 

None 

None 

X 
(prior to 10/1/79) 

B 

B 

B 

B 

Sources 
Visible^ 

20% 
20% 

20% 

40% 

No. 2 (prior 
to 1/30/72) 

No. 1 (after 
1/30/72) 

No. 2 

20% 

No. 1 or 20% 

No. 1 or 20% 

0% 

No. 1 or 20% 

40% 

40% (prior to 
3/21/72) 

20% 

30% 

40% 

No. 2 or 40% 

40% 

New Sources 1 
Particulate* 

NSPS 
NSPS 

0.05 grains/scf 
(after 7/1/72) 

NSPS 

NSPS 

None 

NSPS 

None 

NSPS 

N/D 

NSPS 

NSPS 

None 

Y 
(after 10/1/79) 

C 

NSPS 

NSPS 

NSPS 

Visible* | 

NSPS | 
NSPS | 

N/D | 

NSPS | 

NSPS | 

N/D | 

NSPS | 

N/D | 

NSPS | 

N/D | 

NSPS I 

NSPS I 

20% | 
(after 3/21/72) 

N/D | 

N/D | 

NSPS | 

NSPS | 

NSPS I 
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TABLE 2 - 1 . (continued) 

1 State 1 

I Kentucky 

j Louisiana 

j Maine 

j Maryland 

j - Metropolitan 
j Baltimore and 
j Washington Area 

I Massachusetts 

j - Critical Areas 
j of Concern 

j Michigan 

I Minnesota 

I Mississippi 

j Missouri 
j - Kansas City and 
j St. Louis 
j Metropolitan 
j Areas 

j Montana 

1 

Existing Sources 
Particulate* | 

B (or may elect 
0.02 gra1ns/scf 
or control of at 
least 97%) 

B 

A 

For P O O Tons/hr: 
See Table 2-2 

For P>30 Tons/hr: 
B or 0.05 grains/ 
dscf (prior to 
1/17/72) 

0.03 grains/dscf 

For P O O Tons/hr: 
See Table 2-2 

For P>30 Tons/hr: 
B 

Use 1/2 the value 
determined above 

B 

A (with a max. of 
0.30 grains/scf) 
(prior to 7/9/69) 

B (except use 
equation listed 
for P O O tons/hr 
for aTl process 
weight rates) 

B 

B 

! B 

V 

t 

No. 

isible*.0 1 

40% 

20% 

20% 

20% 

0% 

No. 1 

No. 1 

20% 

20% 

2 or 40% 

No. 2 

No. 1 

40% (prior to 
11/23/68) 

20% (after 
11/23/68) 

New Sources I 
Particulate* 1 

0.05 
(aftt 

1/2 
Soi 

NSPS 

N/D 

N/D 

grains/dscf 
;r 1/17/72) 

N/D 

Existing 
irce Value 

N/D 

N/D 

N/D 

NSPS 

NSPS 

NSPS 

NSPS 

Visible* I 

NSPS I 

i • 

N/D | 

N/D | 

N/D | 

N/D | 

N/D | 

N/D | 

N/D I 

N/D | 

NSPS I 

NSPS I 

NSPS I 

I NSPS 1 

2-9 



P.42 

TABLE 2 - 1 . (Continued) 

1 State 1 

I Nebraska 

j Nevada 

I New Hampshire 

I New Jersey 

I New Mexico 

1 New York 

j North Carolina 

j North Dakota 

1 Ohio 

1 Oklahoma 

I Oregon 

j Pennsylvania 

j Rhode Island 

1 South Carolina 

j South Dakota 

j Tennessee 

I Texas 

1 Utah 

Existing 
Particulate3 1 

B 

B* 

G 
(prior to 2/18/72) 

See Table 2-3 

None 

None 
(prior to 7/1/73) 

B 

B 

B 

B 

For P O O Tons/hr: 
See Table 2-2 
For P>30 Tons/hr: 

B 

Z 

B 

B 

B 

B 
(prior to 4/3/72) 

Q 

None 

Sources 
Visible*.b 

No. 1 or 20% 

20% 

20% 

20% 

20% 

20% 

40% 
(prior to 7/1/71 

20% 
(after 7/1/71) 

40% 

20% 

20% 

40% 
(prior to 6/1/70 

20% 
(after 6/1/70) 

20% 

20% 

40% 
(prior to 
12/31/85) 

20% 

No. 2 or 40% 
(prior to 4/3/72 

30% 
(prior to 
1/31/72) 

40% 
(prior to 4/25/7] 

New Soi 
Particulate* 

NSPS 

N/D 

B 
(after 2/18/72) 

N/D 

NSPS 

Table 2-4 
(after 7/1/73) 

NSPS 

N/D 

N/D 

N/D 

NSPS 

NSPS 

N/D 

N/D 

N/D 

A 
i (after 4/3/72) 

N/D 

1 None 
L) 

irces | 
Visible* I 

NSPS 1 

N/D | 

N/D I 

N/D | 

NSPS I 

N/D | 

NSPS | 

20% | 

N/D | 

N/D | 

NSPS | 

NSPS | 

N/D | 

20% | 
(after | 
12/31/85) | 

N/D | 

No. 1 or 20% | 
(after 4/3/72)1 

20% | 
(after | 
1/31/72) | 

20% | 
(after 4/25/71) 
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TABLE 2-1. (Continued) 

| State 1 

j Vermont 

I Virginia 
1 - AQCR 7 

j Washington 

1 West Virginia 

I Wisconsin 

j - Subregion 1 of 
j Lake Michigan 
j Intrastate AQCR 
j or S.E. Wisconsii 
I Intrastate AQCR 

I Wyoming 

Existing 
Particulate* 

See Table 2-2 

B 
See Table 2-2 

0.23 grams/dscm 

See Table 2-5 

0.4 lbs. partic
ulate per 
1000 lbs. exhaust 
gas (prior to 
4/1/72) 

A* 
(after 4/1/72) 

0.4 lbs. partic
ulate per 
1000 lbs. exhaust 

i gas (prior to 
4/1/72) 
A* 

(after 4/1/72) 

B 

Sources 
Visible*.b 

40% 
(prior to 
4/30/70) 

20% 
20% 

20% 

20% 

No. 2 or 40% 
(prior to 4/1/72 
No. 1 or 20% 
(after 4/1/72) 

No. 1 or 20% 

20% 

New Sources | 
Particulate* 

N/D 

NSPS 
NSPS 

NSPS 

NSPS 

NSPS 

NSPS 

NSPS 

Visible* I 

20% | 
(after | 
4/30/70) | 

NSPS | 
NSPS | 

NSPS | 

NSPS I 

NSPS | 

NSPS | 

NSPS I 

a All "priors" or "afters" mean the facility was 1n operation prior to or after that date, 
b Numbers rather than percentages (ex. = No. 1) refer to the Standard or Ringelmann Smoke 

Charts. 
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A* 

B 

B* 

C 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

= 3.59 P 0.62 

= 17.31 P0-16 

3.59 P0-62 

17.31 P0-16 

4.1 P0-67 

55.0 (P0.11). 

4.1 P0-67 

55.0 (pO.H). 

2.54 P 0 - 5 3 4 

24.8 P0.16 

POO tons/hr 
P>30 tons/hr 

POO tons/hr 
P^30 tons/hr 

POO tons/hr 
40 P>30 tons/hr 

POO tons/hr 
40 P>30 tons/hr 

P<450 tons/hr 
P>450 tons/hr 

TABLE 2 - 1 . 

G 
\ j 

Q 

X 

Y 

z 

KEY 

E = 5.05 P 0 - 6 7 

E = 66.0 (p0.11)_46 

E = 0.48 q 0 - 6 2 

E = 0.045 PW°;5° 
E = 1.12 PW0*27 

E = 0.045 Ptf0^0 

E - 1.10 PW0-25 

E = 0.76 (0.6 PA) 0 ' 4 2 

P<30 tons/hr 
P>30 tons/hr 

PW<17,000 lbs/h: 
PW>_17,000 lbs/hi 

PW<9,250 lbs/hr 
PWj>9,250 lbs/hr 

E = Emission rate in lbs/hr 
P = Process weight rate in tons/hr 
q = Stack effluent flow rate in acfm 
PW = Process weight rate 1n lbs/hr 
PA = Tons asphalt used/hr 
N/D = No specific new source standard differing from existing 
NSPS = Adopted the NSPS by reference 
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TABLE 2-2. PROCESS WEIGHT REGULATIONS FOR 
DISTRICT OF COLUMBIA, MARYLAND, 
MASSACHUSETTS,,0REG0N, VERMONT, 
VIRGINIA ACQR77 

Process Weight 
Per Hour ia 
Pounds 

SO 
IOO 
ISO 
200 
250 
300 
SSO 
400 
450 
SOO 
SSO 
•00 
6S0 
700 
7S0 
•00 
•SO 
•00 
9 SO 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1M0 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2*00 
2900 
3000 
3100 
3200 
3300 

M u i r a Weight of Procsss Weight 
Particulate Discharge Por Hour in 
M r ROOT in rounds 

.34 

.46 

.66 

.•5 
1.03 
1.20 
1.3S 
l.so 
1.63 
1.77 
l.M 
2.01 
2.12 
2,24 
3.34 
2.43 
2.S3 
2.62 
2.72 
2.90 
2.97 
3.12 
3.26 
3.40 
3.S4 
3.66 
3.79 
3.91 
4.03 
4.14 
4.24 
4.34 
4.44 
4.SS 
4.64 
4.76 
4.94 
4.92 
9.02 
S.10 
S.l* 
S.27 
9.3* 

Pounds 

1400 
3S00 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4M0 ' 
4900 
SOOO 
5500 
6000 
6500 
7000 
7500 
•000 
•soo 
9000 
9500 
10000 
11000 
12000 
13000 
14000 
15000 
1600O 
17000 
1*000 
19000 
20000 
30000 
40000 
SOOOO 
60000 
or 

•oro 

Haaiaua Woight of 
Particulate Dis
charge Per Hour in 
Pounds 

S.44 
S.S2 
S.61 

s.« . 
S.77 
S.«9 
S.93 
6.01 
6.0« 

••*» 
6.22 
6.30 
6.37 
6.4S 
6.53 
6.60 
6.67 
7.03 
7.37 
7.71 
•.OS 
•.39 
•.71 
9.03 
9.36 
9.67 
10.0 
10.63 
11.28 
11.89 
12. SO 
13.13* 
13.74 
14.36 
14.97 
15.58 
16.19 
22.22 
28-3 
34.3 
40.0 

• Where tho process weinht per hour falls between two values in the tabic, 
tho naximun woight per hour shall bo determined by linear interpolation 

2-13 



P.46 

TABLE 2-3. EMISSION RATES FOR NEW JERSEY .8 

MAXIMUM ALLOVAM.I EMISSION RATI POR PARTICLES 

PotMtUI 
•mission rate 

ifOB SOWCO 
operation 

(lbs. pw br.) 

50 or Uss 
100 

1000 
2000 
3000 or greater 

Allowable 
•mission 

rat* 
(lbs. pw hr.] 

(Based oa 
99% effi
ciency of 

collection) 

00.5 
01.0 
10.0 
20.0 
30.0 

Source (as 
emitted from 

source 
(Standard cn. 
ft. p«r ain.) 

3.000 or lass 
6.000 

35.000 
70.000 

140.000 
175.000 or pastor 

Allowable 
emission 

rata 
(lbs. pw far.) 

(Baaad on 
0.02 gains 
PW8CF) 

O.S 
1.0 
6.0 

12.0 
24.0 
30.0 

INSTRUCTIONS 
1. From columns 1 and 2 above, detennine the 

allowable emission rate based upon the potential emis
sion rate of solid particles from the source operation as 
measured by the performance test principles set forth in 
subsections 3(a) and 3(b) of this Subchapter. 

2. From columns 3 and 4 above, determine the 
allowable emission rate based upon the source gas 
emitted from the source operation. Whenever dilution 
gas is, for any purpose, added to the source g u from a 
source operation, the source gas emitted shall be con
sidered to be the gas discharge rate prior to such dilu
tion. 

3. The greater of the two emission rates as determined 
from 1 and 2 above shall be the maximum allowable 
emission rate. For rates between any two consecutive 
values stated in columns I and 3, the corresponding 
allowable emission rates shall be as determined by inter
polation. 
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TABLE 2-4. EMISSION RATES FOR NEW YORK" 

ENVTJtONMENTAL RATING 
Ratimg Criteria 

A An air contaminant whose dis
charge remits, or may result, ia 
serious advene effects on recep-
ton or the environment These 
effects may be of a health, eco
nomic or aesthetic nature or any 
combination of these. 

B An air contaminant whose dis
cliarge results, or may result in 
only moderate and essentially lo
calized effects; or where the mul
tiplicity of sources of the con
Uminant in any given area 
require an overall reduction of 
the atmospheric burden of that 
contaminant. 

Rating Criteria 
C An air conuminant whose dav 

charge may result in localized 
adverse effects of an aesthetic or 
nuisance nature. 

D Aa air conuminant whose dis
charge will not result in measur
able or observable effecu on re
ceptors, nor add to aa existing or 
predicublc atmospheric burden 
of that conuminant whkh may 
cause advene effects, consider
ing properties and concentratioos 
of the emissions, isolated condi
tions, suck height and other 
factors. 

The following hems will be considered in 
making a determination of the enviroo-
menu) rating to be applied to an air 
conuminant: 

Degree ef Air 

Rating Criteria 
(a) toxic aad other' properties aad 

emission ratt potential of the air 
contaminant; 

(b) location of tbe source with re
spect to residences or other sensi
tive environmenul receptors, in
cluding a consideration of the 
area's anticipated growth; 

(c) emission dispersion characteris
tics at or near tbe source, taking 
into account the physical loca
tion of tbe source relative to sur
rounding buildings and terrain; 
and 

(d) the projected maximum cumula
tive impact of uking into to-
count emissions from til sources 
in the facility under review and 
the preexisting ambient concen
tration of the air contaminant 
under review. 

A.B,CcrD) 

atettag AorD) 

MMIUMM MATM fOTBHTIAL fLB/BMI 

ratto-af 

A 

B 

C 

o 

Leu 
Mea 
1.0 

•% 

m, 

• 

I 
to 
10 

• 
• 

10 
ie 
00 

00 
ie 
100 

MS 
to 
§00 

000 
to 

1.000 

1.000 
le 

1.000 

1.000 
tn 

4.000 

t.000 
tc 

10.000 

00% OR ORCATWt OR BEST AVAILABLE CONTROL TECHNOLOGY 

se* 

i s * 

K% 

10% 

M% 

S t * 

t t* | tr* 

ts* | st* 

ts* 

te* 

NO AOt CLEANING REQUIRED 

10.000 
and 

greater 

St"* or (rtatsr 

SS«X or f-rMtor 

•• Degree * air cleaning required ahaU be specmed by tha c 

For solid particulate emissions with an environmental rating of B or C, no 
person will cause or allow emissions that exceed 0.050 grains/dscf. 
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TABLE 2-5. EMISSION RATES FOR WEST VIRGINIA 10 

Op m l H» ar Tatal 
Ovpilcw* t — f 
OpiiaUan Pfacaaa 
* • • * * Sat* m 

0 
I.SOO 
S.000 

10.000 
20,000 
S0.000 

40,000 
so.ooo 

100,000 
300,000 
SOO, 000 
400.000 

S00.000 
•00.000 
700,000 
SOO.000 
100.000 

l.SOO.000 aa-d 
above 

l a t a P—+ ear Haar fct ibt Aaarap 
ariaai Pwas « ^ M «S Saana Opara-
Ma Traa. 

Tra» "a1 

0 
3 
S 

10 
te 
23 

2t 
31 
33 
37 
40 
43 

47 
50 
50 
SO 
SO 
so 

Trea •»• 

0 
3 
S 

10 
ie 
33 

3S 
31 
33 
37 
40 
45 

S3 
62 
7t 
Tt 
St 

176 

T»a» ••' 

0 
t 

13 
I t 
36 
33 

36 
40 
54 
70 
SO 
st 
*4 
94 
99 
99 
99 
99 

Tr»a •*' 

0 
0 * 
O.S 
l.S 
4.0 
6.3 

t .S 
10. s 
31.3 
21.2 
21-2 
21.2 

31.3 
21.3 
21.3 
31.2 
21.2 
21.3 

' f a r a praceaatrraiftit tetw-ren anr »«• conaacotiva prac-
eea awl(h(a alat«4 ia ll-.ia tabl* U M emiaaioa limitation 
shall be datcnai«e4 br linear interpolation. 

(a) Ttpc *a" shall mean any manufac
turing process source operation involving 
{•lass melting, calcination or physical 
change except as noted in Type V below. 

(b) Type 'b' shall mean any metallurgi
cal manufacturing process source oper
ation. Gray iron cupolas located in the 
counties of Brooke, Hancock. Ohio, Mar
shall, and Kanawha; and the Magisterial 
Districts of Valley (Fayette County), 
Scott and Pocatalico (Putnam County), 
Tygart (Wood County), and Union and 
WinfieW (Marion County west of 1-79) 
shall be classified as Type V source 
operations. 

(c) Type *c* shall mean any wet cement 
manufacturing process source operation 
which is used for the primary purpose of 
calcination. Gray iron cupolas located in 
the areas of the sute other than those 
defined in Subsection 1.22(b) shall be 
classified as Type 'c' source operations. 

(d) T\pc *d' shall mean any manufac
turing process source operation in which 
materials of any origin undergo a chemical 
change unless otherwise classified. 
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3.0 THE ASPHALT ROOFING INDUSTRY 

3.1 INTRODUCTION 

Several products are produced at asphalt roofing plants. These Include; 

shingles (used predominantly for residential roofing), roll roofing (smooth 

or mineral surfaced), ply felt (used In commercial built-up roofs), and 

saturated felt (used as shingle underlayment). Until recently, both ply 

felt and saturated felt were categorized as saturated felt. 

The production of asphalt roofing begins with a dry base webbing, composed 

of either organic cellulose fiber felt, or Inorganic fiberglass mat. The 

webbing 1s then saturated and/or coated with asphalt and, if appropriate for 

the product being produced, surfaced with selected mineral aggregates. When 

using the inorganic webbing, the saturation step is bypassed. 

Much of the usefulness and durability of asphalt roofing products can be 

attributed to the waterproofing characteristics of the asphalt. The saturant 

and coating asphalts used in the production process begin with an asphalt flux, 

which 1s usually a blend of crude oil residuum from the refining process. Air 

1s then blown through the hot asphalt flux to raise the temperature at which 

It will soften. The stabilized coating asphalt 1s then prepared by mixing 

coating asphalt and a mineral stabilizer in approximately equal proportions. 

Since the establishment of the NSPS for the asphalt roofing industry, a 

new product, modified bitumen membrane, 1s being produced. The product 

consists of a polyester or fiberglass web Impregnated with an asphalt/polymer 

mixture, and occasionally surfaced with granules. 

3.2 PROCESSES AND THEIR EMISSIONS 

3.2.1 Processes1 

The processes which contribute to emissions from asphalt roofing manufac

turing can be placed 1n three broad categories. These are: 

1. the roofing manufacturing Hne; 

2. the delivery, transfer, and storage of materials used In the 

manufacture of roofing products; and 

3. the processing (blowing) of asphalt to place it in a form suitable 

for use 1n roofing products. 
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3.2.1.1 Roofing Manufacturing Line. The sequence of events in the 

roofing manufacturing line 1s illustrated by the block diagram of Figure 3-1 , 

and the flow diagrams of Figures 3-2 and 3-3. Figure 3-3 also Indicates some 

of the ancillary activities necessary to the line operation. Each of the 

H n e activities 1s described below. 

° Dry looper: A roll of base webbing 1s Installed on the reel and 

unwound onto the dry floating looper. The dry floating looper 

provides a reservoir of web material to match the Intermittent 

operation of the roller to the continuous operation of the Hne. 

There are no significant emissions generated in this process step. 

Following the dry looper, organic products proceed to the next two 

pieces of line equipment; saturator and wet looper. Inorganic products 

(those with a fiberglass mat base web) bypass these two operations, and 

proceed directly to the coater. The porous construction of the fiberglass 

mat permits it to be completely permeated by the stabilized coating asphalt, 

obviating the need for a separate saturation step. 

° Saturator: Following the dry looper, the organic felt web enters 

the saturator where moisture is driven out and the felt fibers and 

intervening spaces are filled with "saturant" asphalt. The saturator 

also contains a looper arrangement which 1s almost totally submerged 

in a tank of asphalt maintained at a temperature of 232° to 260°C 

(450° to 500°F). "the absorbed asphalt Increases the sheet or web 

weight by about 150 percent. At some plants the felt Is sprayed on 

one side with asphalt to drive out the moisture prior to dipping. 

This approach reportedly results In higher emissions than does use 

of the dip process alone. The saturator Is a significant emission 

source of organic particulate. 

° Wet looper: The saturated organic felt web then passes through 

drying-1n drums and onto the wet looper, sometimes called the hot 

looper. The dry1ng-1n drums press surface saturant Into the felt. 
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Sometimes additional saturant Is also added at this point. The 

amount of absorption depends on the vlscocity of the asphalt and 

the length of time the asphalt remains fluid. The wet looper 

Increases absorption by providing time for the saturant asphalt to 

penetrate the felt. Emissions from the wet looper consist of 

organic particulate. The wet looper 1s a significant emission 

source of organic particulate. 

If organic saturated felt or ply felt 1s being produced, the organic 

sheet bypasses the next two steps (coating and surfacing) and passes directly 

to the cool-down section. For organic surfaced roofing products, however, 

the saturated felt proceeds to the coater. During the production of Inorganic 

products, the dry fiberglass mat webbing proceeds directly from the 

dry looper to the coater to be "filled" with asphalt. 

° Coater: The coater employs a roller type system to apply a stabilized 

asphalt to both the top and bottom surfaces of the webbing sheet. 

Stabilized coating contains a harder, more viscous asphalt which 

has a higher softening point than saturant asphalt and a mineral 

stabilizer. The coating asphalt and mineral stabilizer are mixed 

1n approximately equal proportions. The mineral stabilizer may 

consist of finely divided lime, silica, slate dust, dolomite, or 

other mineral materials. The softening point of saturant asphalts 

varies from 40° to 74°C (104° to 165°F) whereas the softening point 

of coating asphalt varies from 99° to 116°C (210° to 240°F). The 

weight of the finished product Is controlled by the amount of coating 

used. The coater rollers can be moved closer together to reduce the 

amount of coating applied to the felt, or separated to Increase it. 

Many modern plants are equipped with automatic scales or profile 

scanners which monitor the sheets in the process of manufacture and 

warn the coater operator when the product Is running under or over 

specifications. The coater Is a significant emission source, 

releasing asphalt fumes containing organic particulate. 
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° Coater-mlxer: The function of the coater-mlxer, which is usually 

positioned over the line at the coater, Is to mix coating asphalt 

and a mineral stabilizer 1n approximately equal proportions. The 

stabilized asphalt Is then piped down to the coating pan. The 

asphalt 1s piped 1n at about 232° to 260°C (450° to 500°F), and the 

mineral stabilizer 1s delivered by screw conveyor. There 1s often 

a preheater Immediately ahead of the coater-mlxer to dry and preheat 

the material before It Is fed Into the coater-mlxer. This eliminates 

moisture problems and also helps to maintain the temperature above 

160°C (320°F) 1n the coater-mlxer. The emissions from the preheater 

are vented to a baghouse at some plants. The coater-mlxer 1s usually 

covered or enclosed, with an exhaust pipe for the air displaced by 

(or carried with) the incoming materials. Emissions from the coater-

mixer include both organic and inorganic particulate, but are expected 

to be primarily Inorganic. The emissions from the coater-mlxer are 

not as significant as the emissions from the saturator and coater. 

If inorganic ply felt is being produced, the fiberglass sheet by-passes 

the next step (surfacing) and proceeds to the cool-down section. Both organic 

and inorganic surfaced products [smooth surfaced rolls (base ply), mineral 

surfaced rolls (cap sheets), and shingles] proceed to the surfacing section 

of the manufacturing line. 

° Mineral surfacing: The surfacing section of the roofing Hne 

usually consists of a multl-compartmented granule hopper, two 

parting agent hoppers, and two large press rollers (see Figure 3-4). 

The hoppers are fed through flexible hoses from one or more machine 

bins above the Hne. These machine bins provide temporary storage 

and are sometimes called surge bins. The granule hopper drops 

colored granules from its various compartments onto the top surface 

of the moving sheet of coated webbing In the sequence necessary to 

produce the desired color pattern on the roofing. This step is by

passed for smooth-surfaced products. Potential emission sources 

are the machine bin, the granule hopper, and the hopper/sheet 
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Interface. At those plants visited when developing the original 

NSPS, emissions from the granule surfacing operation appeared to be 

minimal, even though no attempt was made at control. Granules are 

usually dyed or oiled, which could account for the low level of 

observed emissions. Parting agents such as talc and sand (or some 

combination thereof) are applied from parting agent hoppers to the 

top and back surfaces of the coated sheet. The first hopper drops 

a generous amount of parting agent onto the top surface of the 

coated sheet and slightly over each edge. Collectors are often 

placed at the edges of the sheet to pick up this overspray, which 

1s then recycled to the parting agent machine bin by open screw 

conveyor and bucket elevator. Emission sources are the machine bin 

(which is usually covered), the open hopper, the hopper/sheet 

Interface, and the roofing sheet. The last two sources are the 

most significant. If excess material 1s recycled, the equipment 

Involved (screw conveyor, bucket elevator etc.) 1s also a potential 

emission source. Because of the steep angle of the sheet at this 

point, the average fall distance from the hopper to the sheet is 

usually somewhat greater than on the top side, and more of the 

material falls off the sheet. Talc or sand is usually applied to 

both sides when smooth rool roofing Is being made. When manufacturing 

mineral-surfaced products, granules of the proper color combinations 

are added as described above from hoppers and the back is coated 

with talc or sand. Consequently, in the manufacture of mineral-

surfaced products, the coating of the back side with the finely 

divided talc or sand would be a greater source of dust than that 

from mineral surfacing. Another method sometimes used to apply 

backing agent to the back side of the sheet Is shown in Figure 3-5. 

In this technique, a hinged trough holds the backing material 

against the sheet, which picks up only what will stick to it. When 

the H n e Is not operating, the trough 1s tipped back so that no 

parting agent will escape past Its lower H p . Emissions when this 

application technique is used appear to be considerably lower in 

magnitude than with the gravity dusting technique. 
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Figure 3-5. Alternative method for applying parting agent. 
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Product cooling and seal-down strip application: All roofing 

products pass through this portion of the manufacturing line. In 

this section, the sheet 1s cooled rapidly by passing It around 

water-cooled rollers In an abbreviated looper arrangement. Usually, 

water Is also sprayed on the surfaces of the sheet to speed this 

cooling process. Emissions from this section were not measured 

during the original NSPS development program, but where water 

sprays are used, are expected to be mostly water vapor with some 

mineral particulate. These emissions are usually expelled to the 

atmosphere with the aid of large, wall- or roof-mounted fans. The 

asphalt seal-down strip 1s usually applied to the selfseallng 

coated roofings 1n this section by a roller partially submerged In a 

pan of hot sealant asphalt. This pan Is usually covered and fugitive 

emissions appeared to be minimal at the plant surveyed during the 

original NSPS development program. Some products are also texturized 

at this point by passing the sheet over an embossing roll which 

forms a pattern in the surface of the sheet. 

Finish or cooling looper: The purpose of this section is twofold; 

first, it allows the product to cool and dry off gradually, and, 

second, the finish looper serves as an accumulator to match the 

continuous operation of the line to the Intermittent operation of 

the roll winder. It also allows time for quick repairs or adjustments 

to the shingle cutter and stacker during continuous line operation 

or, conversely, allows cutting and packaging to continue when the 

line is down for repair. Usually this section 1s enclosed to keep 

the final cooling process from progressing too rapidly. Sometimes, 

1n cold weather, heated air Is also used to retard cooling. The 

sheet is relatively cool at this point; therefore, emissions are 

not expected to be significant. 

Cutting and packaging: Sheet destined for roll goods is wound on a 

mandrel, cut to the proper length, and packaged. When shingles are 
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being made, the material from the finish looper Is fed Into the 

shingle cut machine. After the shingels have been cut, they are 

moved by roller conveyor to automatic packaging equipment or, 1n 

some plants, are manually packaged. They are then stacked on 

pallets and transferred by fork lift to storage areas or waiting 

trucks. Emissions from the cutting and packaging operations were 

not measured during the original NSPS development program, but are 

not expected to be significant. 

Additional steps, which may be conducted off-line, are required for some 

specialty shingles (such as laminated and multilayered products). 

3.2.1.2 New Processes.^» 7 j^e production of modified bitumen 

membrane is becoming an Increasing portion of the asphalt roofing Industry. 

This product is generally used for single-ply commercial roofs, or as a 

waterproofing material, and currently holds approximately 9 percent of the 

commercial roofing market.8 A block diagram of the modified bitumen production 

H n e is shown in Figure 3-6. 

The first step of the modified bitumen production process is the mixing 

of the asphalt with atactic and Isotactic polypropylene, or styrene-butadiene-

styrene, and a mineral stabilizer in large heated tanks (356°F or 180°C). 

This mixture is then applied to a polyester or fiberglass mat base webbing. 

The "impregnation vat" consists of a looper type arrangement in a shallow vat 

of the asphalt mixture, followed by a set of rollers to meter the thickness 

of the product. The sheet begins the cooling process by floating on a water 

filled tray while either granules or a polypropylene backing sheet are applied 

to the top side (which Is still hot). The sheet Is then either completely 

submerged in another water filled tray or sprayed with water to finish the 

cooling process. After the sheet is dried with a fan, talc 1s applied to the 

unsurfaced side as a parting agent. The sheet then passes through a finish 

looper (accumulator) and is wound on rolls. Emissions from modified bitumen 

production include particulate and gaseous hydrocarbons from the mixing tanks 

and impregnation vats, and inorganic particulate from mineral handling and 

storage. 
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3.2.1.3 Materials Delivery, Transfer, and Storage9 

3.2.1.3.1 Asphalt supply. The asphaltic material used to make roofing 

grades of asphalt known as "saturant" and "coating asphalt" is obtained from 

the petroleum Industry. It 1s a product of the fractional distillation of 

crude oil that occurs toward the end of the distilling process and Is commonly 

known as asphalt flux. Asphalt flux Is sometimes blown by the oil refiner or 

asphalt processor to meet the roofing manufacturer's specifications. Many 

roofing manufacturers, however, purchase the flux and carry out their own 

blowing. Asphalt fumes, composed of gaseous HC and organic particulate, can 

also be released during asphalt transfer and storage. 

Asphalt 1s normally delivered to the asphalt roofing plant in bulk by 

pipeline, tanker truck, or railcar. Bulk asphalts are delivered in liquid 

form at temperatures of 93° to 204°C (200° to 400°F), depending on the type 

of asphalt and local practice. Coating asphalts, however, can also be 

delivered in solid form. 

Several tanker unloading techniques are used. The most common method is 

to couple a flexible pipe to the tanker and pump the asphalt directly into 

the appropriate storage tanks. The tanker cover is partially open during 

the transfer. The potential sources of emissions are the tanker and the 

storage tanks. The magnitude of the emissions from the tanker is at least 

partially dependent on how far the cover is opened. Another unloading proce

dure, of which there are numerous variations, is to pump the hot asphalt into 

a large open funnel which is connected to a surge tank. From there, asphalt 

is pumped into storage tanks. Emission sources are the tanker, the interface 

between the tanker and the spurge tank, the surge tank, and the storage tanks. 

The emissions from these sources are organic particulate. The quantity of 

emissions depends on the asphalt temperature and on the asphalt characteristics. 

Asphalt flux is usually stored at 51° to 79°C (124° to 174°F), although 

storage temperatures of up to 232°C (450°F) have been noted. The temperature 

1s usually maintained with steam colls 1n the tanks at the lower temperatures. 

[011- or gas-fired preheaters are used to maintain the asphalt flux at 

temperatures above 93°C (200°F).] Saturant and coating asphalt are normally 

stored at 204° to 260°C (400° to 500°F). Temperatures are maintained by 
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heating the tanks directly or by cycling the asphalt through external heat 

exchangers, usually of the closed tube type. Asphalt Is transferred within 

the plant by closed pipeline. Barring leaks, the only potential emission 

sources are the end-points. These end-points are the storage tanks, the 

asphalt heaters (1f not the closed tube type), the blowing stills, the coater-

mlxer s, and the saturator and coater pans. 

Coating asphalt delivered In solid form 1s stored In open-ended cardboard 

tubes or metal cans until needed for use. It must be melted and heated to 

operating temperature prior to transfer. This Is usually accomplished 1n 

open kettles which discharge fumes Into the building. Remelted filled coating 

asphalt 1s piped directly from the kettle to the coater pan while unfilled 

coating asphalt Is transferred to the coater-mixer and then to the coater 

pan. For filled asphalt, the emission sources are the kettle and the coater 

pan. For unfilled asphalt, there is one additional emission source, the 

coater-mixer. 

In the case of asphalt prepared for shipment elsewhere, emission sources 

vary with the type of product and the manner of shipment. As with in-plant 

transfers, potential sources of emissions are from end-points of pipeline 

transfers of flux, saturant, and unfilled coating asphalt. These are the 

sending and receiving storage tanks. Tanker trucks and railcars are loaded 

by direct coupling to the transfer tanks and loaded with the tanker manhole 

covers open. Emission sources are the transfer tanks and the tanker. The 

methods used for preparing solid asphalt and asphalt emulsions for delivery 

are not Included in this program. 

3.2.1.3.2 Mineral product supply. The supply of mineral products to 

the surfacing area of the roofing Hne and to the coater-mlxer Involves the 

unloading, storage, and transfer of the following products: 

1. granules; 

2. parting agent (talc or sand); and 

3. mineral stabilizer (limestone, traprock, dolomite, slate). 

Granules are generally procured in an oiled or coated (painted or dyed) 

state and are essentially dust-free. Granule sizes vary, depending on the 

product being produced, but a typical specification allows only 2 percent 

to be smaller than 420 um. 
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Sand is a sharp silica or similar fine material which 1s normally procured 

free of dirt, loam, and other foreign material. A typical specification 

requires that 100 percent pass through a U.S. Standard No. 8 screen (230 um), 

20 to 40 percent pass through a No. 100 screen (149 um), and 0 to 5 percent 

pass through a No. 200 screen (74 um). 

Talc can be micaceous or foliated and is generally purchased free of 

dirt and any foreign material. The average particle size Is quite small, 

with a typical specification requiring that 30 to 36 percent pass through a 

200-mesh (74-um) screen. 

Mineral stabilizer Is a fineD Inorganic material such as dolomite, 

micaceous materials, slate, limestone, or trap rock. It can also be a mixture 

of several of these materials since material captured In baghouses 1s recycled 

at many plants for use as stabilizer. One specification requires that at 

least 60 percent of the mineral stabilizer pass through a 200-mesh (74-um) 

screen. 

3.2.1.3.3 Unloading and storage,, Rock granules are normally delivered 

1n bulk by hopper railcar or truck and dumped onto an underground belt 

conveyor. They are then transported by bucket elevator, belt conveyor, or 

gravity feed pipe to the appropriate silo or storage bin. Potential sources 

of fugitive emissions are the vehicle hopper/conveyor bin interface, any 

above-ground belt conveyors, all material transfer points, and the silos or 

storage bins if not covered. The underground conveyors, being fully enclosed, 

are not emission sources. Most plants do not enclose or ventilate these 

sources to control emissions. If granules are procured and maintained dust-

free, emissions should be minimal during these operations. 

Granules are unloaded pneumatically at some plants. In this technique, 

material Is transported from the truck (or railcar) to the silo while 1t is 

entrained In a column of air. Both negative and positive pressure systems are 

used, although the positive pressure system Is more common. Pneumatic transfer 

can generate more dust from the granules. However, since It Is a closed 

system, the only source of fugitive emissions Is the discharge Into the silo. 

Some rarely used specialty granules are delivered in bags rather than In 

bulk. The bags are stacked on pallets for delivery, transfer, and storage 

and pose no emission problems unless a bag is Improperly closed or is broken. 
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Sand Is usually shipped 1n bulk and handled 1n the same manner as 

granules. Because of the generally smaller grain size, the transfer of sand 

can generate more emissions than the transfer of granules. 

Talc is delivered 1n bags or In bulk. Bulk delivery 1s more common and 

Is usually by hopper railcars or trucks. Talc may be transferred pneumatically 

to the storage silo, usually with a positive pressure system. A screw conveyor 

may be used to transfer the talc from the trucks to storage. The silo Is 

usually enclosed and vented to a fabric filter. Another common approach Is 

to dump the talc from the vehicle hopper onto an underground belt or screw 

conveyor through a sleeve connecting the vehicle hopper and the conveyor 

hopper. The material 1s then transferred to a bucket elevator, raised to the 

top of the silo, and piped by gravity feed or alrsllde into a covered silo. 

Fugitive emission sources are the sleeve interfaces with the hopper and 

conveyor bin, any open portions of the conveyor system, and material tranfer 

points. The only other emission source Is the exhaust from the talc silo. 

Bagged material 1s delivered on pallets, usually by boxcar. The loaded 

pallets are transferred by fork lift to storage areas. Fugitive emission 

sources are torn, broken, or inadequately sealed bags. 

Mineral stabilizer is delivered in bulk and transferred 1n the same 

manner as talc, often by the same conveying equipment. Emission sources are 

the same as those for talc. 

3.2.1.3.4 In-plant transfers and temporary storage. The movements of 

asphalt and mineral products In a roofing plant are Illustrated 1n the 

simplified block diagram of Figure 3-7. The techniques used to accomplish 

these transfers are reviewed In the following paragraphs. 

Asphalts are transferred from on point to another In the roofing plant 

by pipeline; therefore, the only sources of emissions are the end point (flux 

tanks, 1n-process tanks, asphalt heater, saturator pan, coater-mlxer, coater, 

etc.) which are discussed elsewhere. 

Granules are sometimes tranferred from storage bins to bucket elevator 

hopper with shovels or a front-end loader. When specialty granules are 

received and stored in bags, the bags are emptied Into the bucket elevator 

hopper. A much more common technique, however, 1s to use a belt conveyor to 

load the bucket elevator. Granules are dumped onto the conveyor belt by 

3-17 



oo 
i 

00 

ASPHALT m ^ m. ^ 

INPROCIJJ 

{SATURANT •f«AJER(V 
SATURANT 

COATER -fHE7tTE«p-

COATING 
ASPHALT 

TANKS 
MINERAL STAIIIIIER 

( ™° V -(rivti 
» V__*/ IOPTIONALI GRANULES V _ ^ IOPTIONALI 

SILOS OR SINS 

PARTING AGENT 
ISANO.TALC.ETCI 

MINERAL tTARILIZEN 

GRANULES 

COATER-
MIXER 

PILLfO 

COATINO 

MACHINE UN 
(AIOVE LINE) 

SATURANT 
PAN 

COATER 
PAN 

ASPHALT ROOf ING 
ANO SIOING LINE 

Figure 3-7. Block diagram of in-plant transfers and temporary storage. 10 



gravity, raised by bucket elevator, and fed by gravity through flexible pipes 

Into machine bins. Machine bins, located over the roofing Hne, provide 

temporary storage for the particular granule colors needed for the roofing 

product being manufactured. Some compartments of the machine bins are also 

used for the parting agent (usually talc). The potential emission sources 

are the s1lo/b1n unloading point, the conveying system, the bucket elevator 

hopper, the bucket elevator, and the machine bins. Fugitive emissions from 

these sources should be minor 1f the granules are procured oiled (or dyed) 

and dust-free. 

In-plant transfers of sand, sometimes used as a parting agent, are usually 

conducted In the same manner as granules. The potential emission sources are 

also the same, but the magnitude of the emissions wil probably be higher as a 

consequence of the generally smaller grain size of the sand. 

Talc, the most commonly used parting agent, may also be transferred 

within the plant by open belt conveyor and bucket elevator. A more usual 

approach, however, is the use of gravity, air slides, screw conveyors, and 

sometimes bucket elevators. Another approach, not yet very common for in

plant transfers, is pneumatic conveying. When talc is received and stored in 

bags, the bags are emptied into a bucket elevator hopper. Potential emission 

sources and emissions depend on the transfer system used. When bagged talc 

1s used, both the dumping process and the empty bags are potential emission 

sources. Other potential emission sources are the belt conveyor, the bucket 

elevator, and the machine bin. With pneumatic transfer, air slides, and 

screw conveyors, the only potential sources of emissions are the silo, the 

machine bin, and (with positive-pressure systems) line leaks. 

Mineral stabilizer can be transported using the same techniques as used 

with talc. However, like talc, mineral stabilizer 1s more commonly moved by 

gravity, air slides, screw conveyors, and sometimes bucket elevators. With a 

gravity feed system, fugitive emission sources are line leaks and any open 

transfer points. Bucket elevators and their transfer points are sources of 

fugitive emissions, as are the storage silo and the coater-mlxer. These are 

discussed elsewhere In this chapter. Air slides and screw conveyors are 

closed systems and are not, of themselves, emission sources. 
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3.2.1.3.5 Asphalt processing. Asphalt flux Is the bottoms from the 

petroleum refining process. It can consist of the residuums from a single 

crude of from a blend of many crudes. One difference between the "saturant" 

and "coating" asphalts is their softening point. Saturants usually have a 

softening point between 40° and 74°C (104° and 165°F), while coating asphalts 

soften at about 110°C (230°F). In addition, flexibility at lower temperatures 

and penetration Into the web are Important parameters. 

Asphalt Is blown with air 1n asphalt blowing stills (see Figure 3-8). A 

blowing still 1s a tank fitted near Its base with a sparger (air lines 1n a 

spider arrangement). The purpose of the sparger Is to Increase contact 

between the air and the asphalt. A1r Is forced through holes 1n the sparger 

Into a tank of hot [204° to 243°C (400° to 470°F)] asphalt flux. This air 

rises through the asphalt, participating In an exothermic oxidation reaction. 

Oxidizing the asphalt has the effect of raising Its softening temperature, 

reducing penetration, and modifying other characteristics. Sometimes a 

catalyst (FeCl3) 1s added to assist 1n this transformation. The time required 

for air blowing of asphalt depends on a number of factors. These factors 

Include the characteristics of the asphalt flux, the characteristics desired 

for the finished product, the reaction temperature, the type of still used, 

the air injection rate, and the efficiency with which the air entering the 

still is dispersed throughout the asphalt. Blowing times may vary in duration 

from 30 minutes to 12 hours. 

Asphalt flux characteristics depend on the source of the crude and the 

method used to refine it. The type of flux used will vary from plant to 

plant but should stay fairly'-constant at any one plant. The softening point 

of the products of the blowing process (saturant and coating asphalts) varies 

from one location to another. 

Asphalt blowing 1s a highly temperature-dependent process, as the rate 

of oxidation Increases rapidly with increases In temperature. Asphalt 1s 

preheated to 204° to 243°C (400° to 470°F) before blowing Is Initiated to 

assure that the oxidation process will start at an acceptable rate. Conversion 

does take place at lower temperatures but 1s much slower. Due to the exothermic 

nature of the reaction, the asphalt temperature rises as blowing proceeds. 

This, 1n turn, further Increases the reaction rate. Asphalt temperature is 
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normally kept at about 260°C (500CF) during blowing by spraying water onto 

the surface of the asphalt, although external cooling may also be used to 

remove the heat of reaction. The heat of reaction during air blowing is 

relatively low for some crudes, and auxiliary cooling may not be required. 

The allowable upper limit to the reaction temperature is dictated by safety 

considerations, with maximum temperatue of the asphalt usually kept at least 

28°C (50°F) below the flash point of the asphalt being blown. The design and 

location of the sparger in the still governs how much of the asphalt surface 

area is physically contacted by the injected air, and the vertical height of 

the still determines the time span of this contact. Vertical stills, because 

of their greater head (asphalt height) require less air flow for the same 

amount of asphalt-air contact. Both vertical and horizontal stills are still 

in use, but where new design is involved, a vertical type is preferred by the 

industry because of the increased asphalt-air contact and consequent reduction 

in blowing times. Asphalt losses from vertical stills are also reported to 

be less than those from horizontal stills. Asphalt blowing can be either a 

batch process or a continuous operation. All stills at roofing plants are 

believed to use the batch process, as do most of the asphalt processing 

plants, but the ratio among refineries is unknown. 

The emissions from the blowing still are primarily organic particulate 

with a fairly high concentration of gaseous hydrocarbon (6,000 to 7,000 ppm) 

and polycyclic organic matter [112,308 ug/Nm3 (0.00007 lb/ft3)]. The blowing 

still has the highest total emissions of any of the emission sources in the 

asphalt roofing plant. 

3.2.2 Uncontrolled Process Emissions^ There are a number of emission sources 

in a typical asphalt roofing manufacturing plant. Emissions result from asphalt 

handling and storage, asphalt processing, various roofing line operations, 

and mineral products handling and storage. The potentially significant 

sources are listed in Table 3-1, which also catalogs some of the parameters 

which are believed to affect both the magnitude and type of emissions from 

those activities which involve the processing, storage, or use of asphalt. 

There are many variables which could potentially affect emissions from 

asphalt roofing manufacturing operations. For example, particulate emissions 

from roofing lines (asphalt fumes for the saturator, wet looper, and coater) 
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TABLE 3-1. EMISSION SOURCES AND VARIABLES AFFECTING EMISSIONS IN AN ASPHALT ROOFING PLANT 

Emission source Pollutants Raw material variations 
Influencing emissions 

Process parameters 
Influencing emissions 

Asphalt storage tank Gaseous hydrocarbons and 
particulate 

Type of crude (Middle East, West 
Coast, midcontinent, Venezuelan) 
Characteristics of asphalt 
(softening point, penetration, 
viscosity, flash point, etc.) 

* Storage temperature 
* Loading/storage cycle 

Asphalt blowing still Particulate hydrocarbon, 
gaseous hydrocarbons 

* Type of crude 
* Characteristics of asphalt 

* Blowing temperature 
* A1r rate 
* Design/configuration of 

still 
* Type of product (saturant 

and coating asphalt) 

CO 
I 
ro 
co 

Saturator Particulate hydrocarbon, 
gaseous hydrocarbons 

* Type of crude 
* Characteristics of asphalt 
* Characteristics of web (type, 
width, weight, moisture content) 

* Type of saturator (spray/ 
dip, spray, dip) 

* Saturant temperature 
* Line speed 

Wet looper Gaseous hydrocarbons * Characteristics of asphalt 
* Characteristics of web 

* Line speed 

Coater-mlxer tank Particulate hydrocarbon, 
gaseous hydrocarbons, and 
Inorganic particulates 

* Type of filler (limestone, rock * Temperature of filler 
dust) * Temperature of coating 

* Characteristics of filler (particle asphalt 
shape, density, moisture content) * Filler/asphalt ratio 

* Characteristics of asphalt 



TABLE 3-1. EMISSION SOURCES AND VARIABLES AFFECTING EMISSIONS IN AN ASPHALT ROOFING PLANT 
(Continued) 

Emission source Pollutants Raw material variations 
Influencing emissions 

Process parameters 
Influencing emissions 

Coater Particulate hydrocarbon, 
gaseous hydrocarbons, and 
Inorganic particulates 

* Characteristics of asphalt 
* Type of crude 
* Characteristics of web 
* Type and proportion of filler 

used 

* Line speed 
* Amount of coating applied 

Surface application Inorganic particulates * Type of backing agent (sand, 
talc, mica) 

* Characteristics of backing agent 

* Line speed 
* Type of product 

Sealant strip 
application 

Gaseous hydrocarbons * Characteristics of asphalt * Line speed 
* Type of product 

<f Materials handling 
ro 

Inorganic particulates * Type of backing agent, filler, 
and granules 

* Particle size range 

* Type of conveyor (belt, 
pneumatic screw, manual) 

Filler dryer Inorganic particulate 
combustion gases 

* Type of filler 
* Moisture content 
* Particle size range of filler 

* Type of dryer 
* Firing method 

Modified bitumen 
mixing tank 

Particulate hydrocarbons, * Type of filler 
gaseous hydrocarbons, * Characteristics of filler 
and Inorganic particulates * Characteristics of asphalt 

* Type of polymers 
* Characteristics of polymers 

* Temperature of asphalt 
* Temperature of mixture 
* Flller/asphalt/pblymer 

ratio 

Modified bitumen 
Impregnation vat 

Particulate hydrocabons, 
gaseous hydrocarbons, and 
inorganic particulates 

* Characteristics of modified 
bitumen mixture 

* Characteristics of web 

* Line speed 
* Amount of mixture applied 
* Temperature of mixture 



nfta* 

may Increase on a kilogram-per-megagram-sh1ngle basis, with increases in line 

speed. No test data are available to confirm or disprove this statement. 

Also, a number of Industry representatives are of the opinion that spray or 

spray/dip saturators create more fumes than to dip saturators, other factors 

being equal. The test data collected during the original NSPS development 

process suggests a similar conclusion since the one spray/dip saturator 

tested generated 5 to 10 times as much particulate emission on a kllogram-per-

hour basis as the dip saturators tested. It Is also hypothesized that: 

1. uncontrolled emissions are higher for asphalts derived from the 

more volatile West Coast or Middle East crudes than from the midcontinent 

crudes; 

2. vertical stills emit fewer fumes than horizontal units; 

3. uncontrolled emissions from roofing Hnes are lower when saturants 

and coatings are used which have higher than normal softening points; and 

4. uncontrolled emissions of asphalt particulate Increase with Increases 

1n the moisture content of the organic felt. 

The effect of these variables on uncontrolled emission rates has not 

been isolated and quantified. During the original NSPS development program, 

however, plants were tested in different parts of the country and with differ

ent types of saturators, so the range of data collected should encompass the 

effects of many of these variables. A summary of the test data for uncontrolled 

emissions collected at that time is presented in Table 3-2. The test method 

used on sources of asphalt fumes 1s EPA Method 5A: Determination of Particulate 

Emissions From the Asphalt Processing and Asphalt Roofing Industry. 

3.2.2.1 Emissions from Asphalt Handling and Storage. During the original 

NSPS development program, the uncontrolled emissions from one asphalt surge 

tank and five 114-m3 (30,000-gal) asphalt storage tanks were measured at one 

roofing plant. Hot asphalt was being unloaded from trucks, recirculated to the 

saturator, and pumped to the coatermlxer while the tests were conducted. The 

range of uncontrolled emissions was from 0.64 kg/h (1.4 lb/h) to 1.63 kg/h 

(3.6 lb/h). The average emission rate for the three tests was 1.0 kg/h 

(2.2 lb/h). 
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TABLE 3-2. UNCONTROLLED EMISSIONS FROM ASPHALl ROOFING PLANTS FROM TEST DATA 
OBTAINED DURING ORIGINAL NSPS DEVELOPMENT13 

Production rate* Uncontrolled emissions8 

ant 

A 

B 

C 

D 

E 

Emission Source 

Saturator, dip 
coater 

Saturator, dip 
coater 

Storage tanks0 

Saturator, 
spray-dip coater, 
and storage tanks 

Saturator, dip 

Blowing s t i l l 0 

Saturant 
Coating 

Mg/yr 

112,590 

147,680 

76^300 

173,070 

13,430 
11,700 

tons/yr 

124,120 

162,800 

84,120 

190,800 

14,800 
12,900 

kg/h lb/h kg/Mg lb/ton Mg/yr tons/yr 

oo 
i 
ro 

6.62 14.59 0.235 0.47 26.50 29.20 

12.50 27.50 0.340 0.68 49.90 55.00 

1.00 2.20 0.080 0.16 3.99 4.40 

29.93 66.00 1.570 3.14 119.70 132.00 

6.93 15.27 0.160 0.32 27.76 30.60 

80.00 176.4 3.440 6.89 46.24 50.98 
98.60 217.4 12.690 25.38 148.50 163.70 

aYearly production and emissions are based on the roofing line operating and producing shingle 4,000 hours per year 
and the blowing still operating 2,000 hours per year. Saturant and coating asphalts are blown 573 and 1,427 hours 
per year respectively. 

DF1ve 114 m3 (30,000 gal) storage tanks were tested. Emission rate 1n kg/Mg (lb/ton) based on usage of 12.5 Mg/h 
(13.75 tons/h) of asphalt from storage tanks. 

cTested still has a working capacity of 36.34 m3 (9,600 gal) compared to 75.71 m3 (20,000 gal) and 94.64 m3 

(25,000 gal) for model plants. 



3.2.2.2 Emissions from Blowing Stills. One blowing still Installation 

was tested during the original NSPS development program. The uncontrolled 

emission rate was measured during three saturant asphalt blows and three 

coating asphalt blows. The range of uncontrolled emissions during the saturant 

blows was from 57.61 kg/h (127 lb/h) to 102.97 kg/h (227 lb/h). The average 

emission rate for the three saturant blow tests was 80 kg/h (176 lb/h). The 

rate of uncontrolled emissions from the coating blows varied from 95.71 kg/h 

(211 lb/h) to 103.87 kg/h (229 lb/h). The average for the three coating 

blows was 98.6 kg/h (217 lb/h). The average uncontrolled emission rate for 

all six runs was 89.4 kg/h (197 lb/h). 

3.2.2.3 Emissions from Roofing Line Operations. During development of 

the original NSPS, emission tests were conducted at four asphalt roofing 

plants where emissions from a varied grouping of sources were measured. 

At Plant A the emissions from the dip saturator, wet looper, and coater 

were measured. The uncontrolled emissions varied from 4.99 kg/h (11 lb/h) to 

7.98 kg/h (17.6 lb/h), and the average of the four tests was 6.62 kg/h 

(14.6 lb/h). 

At Plant B the emissions from the dip saturator, wet looper, and coater 

were measured. The uncontrolled emissions ranged from 8.89 kg/h (19.6 lb/h) 

to 15.15 kg/h (33.4 lb/h), with an average emission rate of 12.5 kg/h (27.5 lb/h) 

There were three tests conducted to determine the emissions from a spray-

dip saturator, wet looper, coater, and eight asphalt storage tanks at Plant 

C. The data from one of the tests cannot be used because of an accidentia! 

bumping of the stack wall with the sampling probe during the test. The 

uncontrolled emission rate for the two tests were 31.52 kg/h (69.5 lb/h) 

and 28.39 kg/h (62.6 lb/h). 

The uncontrolled emissions from a dip saturator and wet looper were 

measured at Plant D. There were three tests, and the emissions ranged form 

4.99 kg/h (11 lb/h) to 10.16 kg/h (22.4 lb/h). The average for the three 

tests was 6.93 kg/h (15.3 lb/h). 

No uncontrolled emissions data has been obtained for a coater only (which 

Is the situation during the production of fiberglass products). 
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3.2.2.4 Emissions from Mineral Handling and Storage. Particulates may 

be emitted from any of the mineral handling and transfer operations, but most 

of the particulate emissions usually occur at transfer points and use points.. 

No tests were conducted during this program to determine the emissions from 

mineral transfer and storage operations (screw conveyors, belt conveyors, air 

slides, bucket elevators, pneumatic conveyors, and silos). Uncontrolled 

emissions from the conveying, screening, and handling of crushed stone have 

been estimated to be 1 kg/Mg (2 lb/ton) of Inorganic particulate. 

3.2.2.5 Emissions from Modified Bitumen Production. The emissions from 

modified bitumen mix tanks and Impregnation vats may Include particulate 

hydrocarbons, gaseous hydrocarbons, and Inorganic particulate. The various 

Individual mixtures of asphalt/polymers/f111ers will each produce emissions 

of slightly different characteristics. 

There has been no uncontrolled emissions data obtained for modified 

bitumen mixing tanks using EPA Method 5A. Uncontrolled particulate emissions 

data was obtained, however, for two Impregnation vats during the production 

of the polypropylene type of modified bitumen roofing at one plant. The 

uncontrolled emissions from Vat 1 ranged from 0.13 kg/h (0.29 lb/h) to 

0.21 kg/h (0.46 lb/h), and the average of three tests was 0.17 kg/h 

(0.37 lb/h). For Vat 2, the uncontrolled emissions varied from 0.06 kg/h 

(0.14 lb/h) to 0.10 kg/h (0.21 lb/h), with an average emission rate of 0.08 kg/h 

(0.18 lb/h).I4 

3.3 INDUSTRY SIZE 

The Asphalt Roofing Manufactures Association (ARMA) furnished a H s t of 

88 members company plants as of May 1, 1987, which produce shingles or roll 

goods as their primary product. This Hst 1s shown In Table 3-3. These 

plants are owned by 27 companies, and located In 27 States. Thirty-five 

percent of the plants are concentrated In three States; California, Texas, 

and Ohio, and approximately 43 percent of these plants are owned by three 

companies.15 The companies which comprise the asphalt roofing Industry vary 

greatly 1n size and diversity. A single manufacturer may have only one plant or 

more than ten. Each facility may produce only one specific type of roofing 
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material or several types. One H n e can often produce more than one product, 

and a plant may have one or more roofing Hnes. The larger firms often 

produce their own webbing materials, or process their own asphalt. 

Production by members of ARMA 1s estimated to be 90 percent of the 

asphalt roofing market.16 The 1986 Industry shipments for reporting ARMA 

members are presented In Table 3-4. 

Saturant and coating asphalts are normally classified as Intermediate 

products because they are used In the manufacture of roofing Hne products. 

Saturant and coating asphalts are, however, end products for some companies 

since they are not always produced at roofing plants. Much of the saturant 

and coating asphalt used by asphalt roofing plants Is prepared at refineries 

or by asphalt processors. Fifty-two petroleum firms with 76 refineries 

reported a capacity to produce asphalt as of January 1, 1986.17 There are 

several small companies which buy asphalt flux to produce saturants and 

coatings for the asphalt roofing industry. 
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TABLE 3-3. ASPHALT ROOFING MANUFACTURERS ASSOCIATION 
MEMBER COMPANY PLANTS1' 

COMPANY ROOFING PLANTS 
MODIFIED BITUMEN 

PLANTS 

American Roofing Corporation 
Chicago, IL 

Betec Incorporated 
Morrilton, AK 

Bird Incorporated 
East Walpole, MA 

Celotex Corporation 
Tampa, FL 

Consolidated Fiberglass Products 
Bakersfield, CA 

Dibiten, U.S.A. 
South Gate, CA 

Elk Corporation of America 
Dallas, TX 

Evanlte/Permaglass, Incorporated 
Corvallis, OR 

GAF Corporation 
Wayne, NJ 

Norwood, MA 

Camden, AR 
Fremont, CA 
Fairfield, AL 
Goldsboro, NC 
Houston, TX 
Lockland, Cinn., OH 
Perth Amboy, NJ 
San Antonio, TX 
Los Angeles, CA 
Memphis, TN 

Bakersfield, CA 

Ennis, TX 
Tuscaloosa, AL 

Corvallis, OR 

Baltimore, MD 
Dallas, TX 
Erie, PA 
Fontana, CA 
Mi 111s, MA 
Minneapolis, MN 
Mobile, AL 
Mount Vernon, IN 
Savannah, GA 
Tampa, FL 

Chicago, IL 

Morrilton, AK 

Lockland, OH 

South Gate, CA 

Mount Vernon, IN 
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TABLE 3-3. 

COMPANY 

The Garland Company. 
Cleveland, OH 

Georgia-Pacific Corporation 
Atlanta, GA 

'" " •'-••-' f; !"'--'I'p IT' •••™>'"a??. 

ASPHALT ROOFING MANUFACTURERS ASSOCIATION 
MEMBER COMPANY PLANTS17 (Continued) 

Globe Industries, Incorporated 
Chicago, IL 

IKO Industries, Ltd. 
Toronto, Ontario, Canada 

Koppers Company 
Pittsburgh, PA 

Leatherback Industries 
Holl1ster, CA 

Lunday - Thagard 
South Gate, CA 

Manville Corporation 
Denver, CO 

Nord Bitumi U.S., Inc. 
Springfield, NJ 

ROOFING PLANTS 

Ardmore, OK 
Daingerfield, TX 
Franklin, OH 
Hampton, GA 
Quakertown, PA 
Denver, CO 

Whiting, IN 
St. Paul, MN 

Wilmington, DE 
Chicago, IL 
Franklin, OH 

Chicago, IL 
Fontana, CA 
Houston, TX 
Wickliffe, OH 
Woodward, AL 
Youngstown, OH 

Albuquerque, NM 
Hollister, CA 
Auburn, WA 

South Gate, CA 

Fort Worth, TX 
Manville, NJ 
Pittsburg, CA 
Savannah, GA 
Waukegan, IL 
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TABLE 3-3. ASPHALT ROOFING MANUFACTURERS ASSOCIATION 
MEMBER COMPANY PLANTS17 (Continued) 

COMPANY ROOFING PLANTS 
MODIFIED BITUMEN 

PLANTS 

Owens-Corning Fiberglas Corp. 
Toledo, OH 

Siplast Incorporated 
Arkadelphia, AK 

TAMKO Asphalt Products, Inc. 
Joplin, MO 

Tarmac Roofing Systems, Inc. 
Wilmington, DE 

Teltex 
North Branford, CT 

Tremco, Incorporated 
Cleveland, OH 

U.S. Intec, Incorporated 
Port Arthur, TX 

W.R. Grace * Company 
Cambridge, MA 

V-J. 

Atlanta, GA 
Brookville, IN 
Compton, CA 
Denver, CO 
Houston, TX 
Irving, TX 
Jacksonville, FL 
Jessup, MD 
Kearny, NJ 
Medina, OH 
Memphis, TN 
Minneapolis, MN 
Morehead City, NC 
Oklahoma City, OK 
Portland, OR 
Santa Clara, CA 
Summit, IL 

Frederick, MD 
Joplin, MO 
Phillipsburg, KS 
Tuscaloosa, AL 
Dallas, TX 

Kansas City, MO 
Morehead City, NC 

Arkadelphia, AK 

Joplin, MO 

Chester, PA 

North Branford, CT 

Cleveland, OH 

Port Arthur, TX 
North Branch, NJ 
Stockton, CA 

Cambridge, MA 
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TABLE 3-4. INDUSTRY SHIPMENTS FOR REPORTING 
ARMA MEMBERS IN 198618 

PRODUCT SQUARES3 

Strip Shingles 

- Standard Organic (235-240 lbs/square) 11,360,110 
- Other Organic 639,030 
- Standard Inorganic (215-235 lbs/square) 64,734,952 
- Other Inorganic 3,919,087 

- Laminated, Multi-Layered Organic or Inorganic 7,393,002 

Individual Shingles 

- Organic or Inorganic 1,338,476 

Roll Roofing 

- Organic Smooth Surfaced 4,831,187 
- Inorganic Smooth Surfaced 8,589,401 
- Organic Mineral Surfaced 8,618,442 
- Inorganic Mineral Surfaced 8,351,694 

Ply Felts 
- Organic 5,276,469 

- Inorganic 42,423,488 

TONS 

Saturated Felt 

- Organic 390,066 

a One square = 100 feet of covered roof 
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4.0 EMISSION CONTROL TECHNOLOGY 

The control systems used 1n the asphalt processing and asphalt roofing 

manufacturing Industry Include various types of hoods, total enclosure capture 

systems, and add-on control devices. Emission sources and add-on control 

devices are summarized 1n Table 4-1. 

4.1 CAPTURE SYSTEMS1 

Capture of emissions from asphalt blowing stills, asphalt storage tanks, 

asphalt truck unloading, the coater-mlxer, modified bitumen mixing tanks, 

and from mineral* and granule unloading, storage and transfer systems can be 

accomplished by the use of closed systems. Uncontrolled emissions from the 

mineral surfacing and granule application areas can be captured by hoods or 

by total enclosure of the application area. 

Emissions from the saturator, wet looper, and coater or modified bitumen 

Impregnation vats are usually collected by a single enclosure, by a canopy 

type hood, or by an enclosure and hood combination (saturator and wet looper 

enclosed and coater hooded). A typical enclosure for a saturator, wet looper, 

and coater 1s shown 1n Figure 4-1; the doors shown allow the operators 

access as required for maintenance and repair. This particular system is 

designed with two-stage fans to provide additional exhaust ventilation during 

periods when the doors are open. The ventilation requirements to obtain complete 

pickup will vary depending on the extent to which openings in the enclosures 

are minimized and on safety considerations. 

Safety considerations dictate that the concentration of combustible 

pollutants at the fume source and In the capture system be kept below the 

lower flammability Hmit. The resulting fume streams, since they will not 

support combustion unaided, are classified as "dilute." 

4.2 CONTROL DEVICES FOR ORGANIC AND INORGANIC PARTICULATES2 

Several types of control devices are used In this Industry for control 

of pollutants. The devices Include high velocity air filters (HVAF), mist 

eliminators (ME), afterburners, electrostatic precipitators (ESP), and fabric 

filters. These devices are discussed in detail in the following paragraphs. 

*This classification includes mineral stabilizer, talc, and sand. 
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TABLE 4-1. ASPHALT ROOFING PLANT EMISSION SOURCES 
AND ADD-ON CONTROL DEVICES3 

Emission sources Control devices 

A. Saturator, wet looper (hot 
looper), and coater* 

B. Coater-m1xerD 

C. Asphalt blowing st i l l 

D. Asphalt storage tanksc 

E. Mineral surfacing and 
granule application 

F. Granule and mineral 
delivery, storage, and 
transfer 

G. Modified bitumen mixing 
tanks 

H. Modified bitumen 
impregnation vat 

Mist eliminator 
High velocity air filter 

Electrostatic precipitator 

High velocity air filter 

Afterburner 

Mist eliminator 

Baghouse 

Baghouse(s) 

Mist eliminator 
High velocity air filter 
Electrostatic precipitator 
Afterburner 

Mist eliminator 
High velocity air filter 
Electrostatic precipitator 

aThese sources usually share a common enclosure, and emissions are ducted to 
a common control device. 

^Emissions from the coater-mlxer are controlled, at some plants, by routing 
fumes to the control device used for sources list In A, above. 

cSome plants control emissions from storage tanks with the same device used 
for processes Hsted In A and then use a mist eliminator during periods when 
the roofing Hne 1s not operating (e.g., weekends). Asphalt delivery can be 
accomplished via a closed system which vents emissions to the same control 
device as that used for the tanks. 
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4.2.1 High Velocity Air Filter (HVAF) 

HVAF's can be used 1n asphalt roofing plants to collect particulate 

hydrocarbons emitted from the saturator, wet looper, and coater, modified 

bitumen mix tanks and Impregnation vats, and are sometimes used to collect 

particulate hydrocarbons emitted from the coater-mlxer and asphalt storage 

tanks.5.6 A typical rotary drum high velocity air filter Installation Is shown 

In Figure 4-2. Its basic components are a cooling section, a motor-driven 

fan, a rotating drum filter section, and a mist eliminator. 

HVAF units are filtration devices and do not remove gas phase organic 

compounds contained in the exhausts from saturators, wet loopers, coaters, 

modified bitumen mix tanks and impregnation vats, and asphalt storage tanks. 

Thus, for effective capture of hydrocarbon emissions, the gases entering the 

HVAF unit must be cooled to about 32° to 49°C (90° to 120°F). The cooling 

may be accomplished by either dilution air, water sprays, or a shell and tube 

heat exchanger. 

Dilution air cooling requires a larger fan, fan motor, and a larger 

control device to handle the increased air volume. Cooling by direct contact 

water spray 1s simple and requires less energy and smaller equipment. It does 

produce an oil-water mixture which must be settled so that the oil can be used 

for fuel or recycled to an oil refinery, and the water can be recycled to the 

spray cooler. With a shell and tube heat exchanger, the fan, fan motor, and 

particle capture device would be smaller than that required for air cooling, 

and the oil-water separator would not be required. Condensed oil could be 

drained from the cooler and used directly for fuel or for recycle. However, 

the shell side of the exchanger would require solvent cleaning several times 

a year to avoid fouling. The waste solvent would create a waste disposal 

problem. A fan would be required to overcome the additional pressure drop. 

Precooling and condensation minimizes the amount of organic vapors which 

would otherwise pass through the filter and condense In the atmosphere to 

produce a visible plume. The quantity of gaseous organic emissions and the 

extent of precooling needed to prevent a visible plume are somewhat dependent 

upon the particular crude and the degree of refining of the crude from which 

the asphalt is produced.7 
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As the exhaust gases pass through the HVAF filter media, particulates 

Impact on the glass fibers and are separated from the gas stream. The filter 

media Is supported by a screen and a perforated drum retainer, as shown 1n 

Figure 4-2. The filter media Is a 2.54-cm (l-1n.) thick fiber glass mat 

having a density of 0.20 kg/m2 (0.66 oz/ft2). The fibers are random and have 

a diameter of about 4 um.7 High filter face velocities are necessary to 

attain high collection efficiency, as shown In Figure 4-3. Experience with 

systems operating at asphalt roofing plants has shown that the system should 

be designed so that the gases pass through the filter media at a face velocity 

of between 7.62 and 8.64 m/s (1,500 and 1,700 ft/m1n), which produces a 

pressure drop of about 6,966 Pa (28 in. of water). The fan horsepower required 

for a system capable of handling 18.9 n^/s (40,000 acfm) 1s usually in the 

range of 223,700 to 261,000 W (300 to 350 hp). 7 

The inorganic particulates and the more viscous organic compounds collect 

on the filter mat and eventually begin to plug 1t. The micron and submicron 

size liquid particles attach themselves to the fibers of the filter media and 

migrate to the discharge side of the mat where they again enter the high 

velocity air stream as larger, liquid oil droplets. Periodically, the filter 

media is advanced to expose a small surface of new material to the exhaust 

flow. Automatic advance of the filter media may be accomplished at either a 

predetermined time interval or at a predetermined pressure drop across the 

filter media. With the time-operated advance, If new material 1s advanced 

while the process is shut down, a large filter area may be "uncaked" and the 

pressure drop will be low, resulting in decreased collection efficiency. 

Some HVAF systems incorporate a pressure-actuated advance system which operates 

by sensing pressure at the mat and advancing the filter at a given rate until 

a preset lower pressure 1s reached at the mat. 

Large oil droplets entering the high velocity air stream from the filter 

of the HVAF unit pass through a fan and are collected on a mesh-type mist 

eliminator (see Figure 4-2). The filter media Is a 15.2-cm (6-1n.) thick mat 

(packing) of stainless steel fibers retained between stainless steel grids. 

The face velocity of the gas stream is 1.8 to 2.4 m/s (6 to 8 ft/s) and the 

pressure drop 1s £1.27 cm (0.5 1n.). When the pressure drop Increases to 

2.54 cm (1.0 1n.), cleaning of the mist eliminator is necessary. Cleaning of 
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the mist eliminator 1s usually performed annually although at a few Installations 

1t may be done every 6 months.^ 

A smaller version of the high velocity air filter 1s shown in Figure 4-4. 

This type of unit Is typically Installed for application where the emissions 

are Intermittent, where the gas flows are low [0-2.36 nrtys (0-5000 acfm)], 

and where capital costs might be minimized. Mini-HVAF's are sometimes used 

to control emissions from the coater-mlxer at asphalt roofing plants. The 

basic operation and characteristics of the mlnl-HVAF are essentially the same 

as those detailed above for the HVAF unit, except that the filter media 1s 

sandwiched between two quick-release flanges, and periodically It Is changed 

manually. The need for regular manual filter changes 1s a disadvantage of 

the unit. 

Among the advantages of HVAF units in the asphalt roofing Industry are: 

ease of operation, low maintenance, and no fuel costs. The major disadvantages 

are: a lack of control of gaseous emissions, the large pressure drops requiring 

higher energy consumption, and the disposal and handling problems associated 

with the used mats. The saturated mats can become a secondary emission source 

unless proper care is taken to minimize outgasslng. Outgasslng can occur 

while the saturated mat is being accumulated on the HVAF takeup reel (windup 

assembly), during temporary storage, during transport for disposal, or during 

disposal. 

4.2.2 Mist Eliminators 

Mist eliminators are used in numerous Industrial applications to remove 

both liquid mists and soluble solids from gas streams. Mist eliminators 

cannot be subjected to high concentrations of Inorganic particulate matter or 

very large organic particles because the collection media soon becomes plugged. 

Thus, where high concentrations of Inorganic particulate or very large organic 

particles are present In the exhaust stream, a cleanable or replaceable type 

prefilter Is needed to remove the bulk of the particulates.11* 12 In asphalt 

roofing plants, mist eliminators can be used to control emissions from asphalt 

storage tanks, saturators, wet loopers, and coaters, and modified bitumen mixing 

tanks and Impregnation vats.13 
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A typical mist eliminator element consists of a packed flberbed retained 

between two screens as shown in Figure 4-5. The screens can be concentric 

cylindrical screens or parallel flat screens. Chemically resistant glass 

fibers, synthetic fibers, stainless steel fibers, and other fiber materials 

can be used as packing, depending upon the composition of the effluent stream. 

Gases containing mist particles flow Into the fiber bed where the mist particles 

are collected on the fibers by Inertial Impaction, direct Interception, and 

Brownian movement. The collected liquid particles coalesce Into liquid films 

which are moved through the fiber bed by the drag of the gases. The collected 

liquid drains by gravity off the downstream face of the fiber bed to a separate 

storage vessel (as shown in Figure 4-6). 

The oil collected by a mist eliminator can be disposed of 1n a number of 

ways. Some plants use it as fuel for their boilers while others recycle the 

oil back to the saturator or the storage tanks. 

The effectiveness of mist eliminators depends on particle size, particulate 

loading, liquid viscosity, fiber dimensions, bed density, and gas velocity 

through the bed. Particle size 1s one of the most important considerations 

Involved in the design and construction of mist eliminators. A wide range of 

particle sizes may be handled. Larger particles may be collected by a cyclone, 

mesh pad, or prefilter. The mist eliminator can then be designed to remove 

the smaller particles with high efficiency. A wide range of pollutants, 

particulate loadings, and gas volumes can be handled with high efficiency by 

mist eliminators. This device can handle a wide range of viscosities (up to 

5,000 cp) as long as the collected particles can be made to drain from the 

bed.15 <*• 

The typical mist eliminator unit for a saturator and wet looper is shown 

in Figure 4-7. This unit will have a set of prefilters, followed by a pre

cooling section, and then a tube sheet of between 10 and 20 cylindrical mist 

eliminator elements.16. 17» 18 

Among the advantages of the mist eliminator are a moderate pressure drop 

(less than half that of the HVAF), a relatively Infrequent cleaning or 

repacking cycle, and no fuel costs. The disadvantages Include an Inability 

to control gases and odors and the secondary pollution Impact of the repacking, 

cleaning, or disposal processes for prefilters and mist eliminator elements. 
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4.2.3 Afterburners 

An afterburner, as discussed in this document, means any exhaust gas 

Incinerator used to control emissions of particulate matter. Afterburners 

are typically used to control combustible pollutants present In concentrations 

too dilute to support combustion unaided. Afterburners can be used in asphalt 

roofing manufacturing plants to control emissions of gaseous hydrocarbons and 

organic particulates from the asphalt blowing stills and modified bitumen 

mixing tanks.22» 23 For asphalt blowing stills, only afterburners or some other 

type of combustion device are known to be used as the final control device. 

Afterburners are classified as either thermal (I.e., direct flame) or 

catalytic. The primary advantage of catalytic afterburners is that they use 

much less supplemental fuel than an equivalent thermal afterburner. Catalytic 

afterburners are not used or recommended for control of hydrocarbon emissions 

from asphalt roofing plants because the catalyst Is subject to rapid poisoning 

and plugging due to constituents of the fumes from asphalt processes.24 

Thermal afterburners destroy combustible pollutants through oxidation to 

CO2 and water. Temperatures of 650° to 760°C (1200° to 1400°F), maintained 

for 0.1 to 0.3 seconds of fume residence time, are sufficient to obtain nearly 

complete oxidation of most combustible pollutants.24 Destruction of most 

hydrocarbons occurs rapidly at 593° to 649°C (1100° to 1200°F), but destruction 

of some organic compounds, such as methane, and the oxidation of CO to CO2 

requires longer residence times and higher temperatures. Temperatures of 

760° to 816°C (1400°to 1500°F) may be required if the methane content of the 

hydrocarbon 1s over 1000 ppm.24 Large droplets (50 to 100 um) require longer 

residence times at the above temperatures; however, these large droplets are 

also easily removed In simple cyclones and knockout vessels.24 

The steps Involved in dilute fume Incineration are shown schematically 1n 

Figure 4-8. As shown 1n the figure, part of the fume stream Is sometimes 

bypassed around the fuel combustion process to preclude flame quenching and 

combustion instability. The fume not used for combustion must then be mixed 

with the hot combustion products to give a uniform temperature to all fume 

flowing through the afterburner. This mixing should be done as rapidly as 

possible without causing flame quenching so that sufficient residence time 

can be provided at the required temperature. Temperature and residence time 
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are somewhat Interchangeable; a higher temperature allows use of a shorter 

residence time and vice versa. This is Illustrated In Figure 4-9, which 

Indicates that, for a 0.1-second residence time, the efficiency of pollutant 

oxidation varies from 90 percent at 666°C (1231°F) to 100 percent at 725°C 

(1337°F). For a 1.0-second residence time, the efficiency varies from 90 

percent at 623°C (1153°F) to 100 percent at 666°C (1231°F). 

The typical effect of operating temperature on the effectiveness of 

thermal afterburner destruction of hydrocarbons Is shown 1n Figure 4-10. The 

figure shows that the efficiency of hydrocarbon destruction varies from about 

90 percent to almost 100 percent over a temperature range of about 677° to 

760°C (1250° to 1400°F). For a given level of pollutant destruction for 

different afterburner designs, the major factor that Influences the residence 

time required at a given operating temperature [above about 538°C (1000°F)] 

is the effectiveness with which the fume is mixed with the combustion products. 

If hydrocarbons are present In the exhaust gas of any afterburner operating 

at a nominal combustion chamber temperature above 760°C (1400°F) [or above 

649°C (1200°F) for all but a few hydrocarbons], it is due to poor mixing and 

nonuniform treatment of the fume stream or too short residence time of the 

fume at temperature. Typically, afterburners are designed with average 

residence times which vary from 0.1 to 0.5 seconds, but the amount of time 

required to raise the cold fume up to the desired temperature often exceeds 

this average residence time. Also, not all portions of the fume are in the 

combustion chamber an equal amount of time; some portions are swept out very 

quickly while others are retained for an appreciable time. The variation In 

residence time, which 1s a function of flow patterns In the combustion chamber, 

can appreciably affect afterburner performance. In practice, operating 

personnel compensate for deficiencies 1n design by Increasing the operating 

temperature of the thermal afterburners during the startup phase until a 

temperature 1s reached which produces the desired pollutant destruction. 

The major distinguishing feature of thermal afterburners, as compared to 

noncombustion control techniques for hydrocarbons, Is the use of fuel. Because 

exhaust gases from the afterburner are typically at 649° to 816°C (1200° to 

1500°F), many asphalt roofing plants use heat exchangers to recover the waste 

heat. This recovered waste heat may be used for many of the plant processes, 

often the preheating of asphalt. 
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Thermal afterburners, like all combustion sources, have the potential 

for generating secondary pollutants due to oxidation of nitrogen, sulfur, and 

metals In the fume or fuel. Thermal afterburners, in comparison with power 

plant boilers and Industrial furnaces, should have lower N0X emissions because 

of their lower operating temperatures. The low operating temperatures and 

dilution of combustion products by excess air and fume results 1n a N0X 

effluent concentration of 5 to 15 ppm when controlling saturator emissions.2** 

Emissions of SO2 depend on the sulfur content of the fuel burned and on the 

sulfur content of the fume because almost 100 percent of this sulfur will be 

converted to SO2. 

4.2.4 Electrostatic Precipitators (ESP) 

Low voltage electrostatic precipitators (ESP) can be used to control 

Inorganic and hydrocarbon particulate mass emissions from asphalt saturators, 

wet loopers, and coaters, and modified bitumen mixing tanks and Impregnation 

vats.29 The modular electrostatic precipitator typically used 1n the asphalt 

roofing Industry 1s Illustrated 1n Figures 4-11 and 4-12. The basic building 

block of the modular ESP incorporates a prefilter, Ionizer, collecting cell, 

afterfilter, and a solid-state power pack in a self-contained unit. The col

lecting components slide out for easy cleaning. The contaminated air stream 

first passes through the mechanical prefilter, which consists of a fiberglass 

mat or a continuous self-cleaning metallic filter, to remove the larger particu

lates. A single large prefilter 1s generally used 1n the roofing industry 

rather than the modular type shown 1n Figures 4-11 and 4-12. The contaminated 

stream next passes through an Ionizer section where 1t is subjected to an 

Intense electrostatic field (12,000 volts) resulting In an electrical charge 

being Imparted to the particles. The Ionized particles are then collected on 

oppositely charged plates 1n the collecting cell. The function of the after-

filter 1s to aid in air distribution and to prevent reentralnment of any 

particulate draining off the collecting cells. The liquids collected on the 

plates and afterfilter are drained to a sump and recovered. In this design 

each module has Its own power supply; therefore, a power pack failure will 

affect only one module. Modules can be removed Individually for cleaning or 

servicing without shutting down the ESP. Because the individual module 
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components can be submerged in a detergent or solvent bath for washing, the 

potential exists for more effective cleaning; thus the design efficiency 

can be maintained. 

The variables which affect the collection efficiency of the low voltage 

ESP are particle size, particle resistivity, area of the collecting electrodes, 

gas temperature, and gas velocity.32 

The larger particles are easier to collect. High resistivity particles 

can form an Insulating layer on the surface of the collecting electrode. If 

this happens, the particles will leave the electrode and reenter the gas 

stream. The area of the collection electrodes 1s used 1n the calculations to 

determine the size and to predict the efficiency of the ESP. In organic 

liquid particulate, the fume temperature determines the percentage of the fume 

present as a particulate to be collected. The gas flow 1s critical; if the 

gas velocity exceeds the design gas velocity, some particles could be 

reintroduced In the gas stream.33 One advantage of the modular ESP is that, 

to some extent, the above variables can be compensated for by adding more 

modules in series or 1n parallel. For example, the modular ESP shown in 

Figure 4-12 is a two-pass system since the gas must pass through two modules 

in series. Each module, in turn, is a two-stage precipitator because the 

fumes are ionized and collected sequentially (these operations are performed 

simultaneously in a single-stage precipitator).33 Three-pass systems are 

sometimes used to control emissions from sources In the asphalt roofing industry, 

In order to increase the efficiency of the ESP, precooling of the gas is 

recommended. Precooling can be accomplished by the use of dilution air, a 

prechamber using water sprats, or a shell and tube heat exchanger. The 

advantages and disadvantages of these three methods are discussed 1n detail 

In Section 4.2.1. 

Advantages of the ESP are its low power consumption and low system 

pressure drop. Power requirements of the ESP are about 100 W maximum per 

0.472 m V s (1,000 acf/mln) of exhaust flow at a pressure drop of 50 to 150 Pa 

(0.2 1n. to 0.6 1n. of water). A typical modular ESP installed at an 

asphalt roofing plant requires 22.4 kW (30 fan hp) to provide draft.33 
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Disadvantages of the modular ESP include lack of control of gaseous 

emissions; the problems associated with the handling and cleaning of the 

collecting components, disposal of the single-use prefilter, and cleaning of 

the reusable filter now In use at some Installations. 

4.2.5 Fabric Filters 

The handling of sand, talc, mineral stabilizer (filler), granules, and 

mica causes emissions of Inorganic particulates during receiving, storage, 

transfer, and application operations. Emissions from those operations 

involving granules may be minimized by purchase of granules which have been 

washed and oiled (or dyed). Emissions involving the other materials are 

controlled by transfer within closed systems, capture of emissions at the 

area of application (via hoods or enclosures), and the venting of these 

emissions to fabric filter collectors. 

Although tests of baghouses collecting these emissions at asphalt roofing 

plants were not performed during the original NSPS development, 1t is well 

documented that fabric filters used in other operations collecting dust from 

like materials have collection efficiencies In excess of 99 percent.3^ Outlet 

grain loadings, recorded during emission tests at several crushed stone 

facilities processing and handling a variety of types of rock seldom exceeded 

2.28x10-5 kg/m3 (0.01 gr/DSCF), and visible emissions from the baghouse stack 

were consistently zero.3^ 

There are three basic designs used in fabric filter baghouse construction: 

the open pressure, the closed pressure, and the closed suction baghouse. The 

fans for both the open and closed pressure baghouses are located on the dirty 

gas side of the system. The fan for the closed suction baghouse 1s located 

on the discharge or clean side of the baghouse. There are two major bag shapes, 

the envelope and the tube, and they are constructed of woven cloth or felt 

cloth. Several materials are used: wool, cotton, synthetics, and fiberglass. 

There are several methods of cleaning, filter cloths 1n a baghouse. Fabric 

flexing and reverse air flow through the bag are the two general methods of 

bag cleaning. Manual shaking, mechanical shaking, and air shaking are the 

three methods considered as fabric flexing. A1r shaking can be accomplished 

four ways: air bubbling, jet pulsing, reverse air flexing, and sonic vibration. 
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Reverse air flow 1s divided Into three methods: repressuring cleaning, 

atmospheric cleaning, and reverse jet cleaning. Typical air to cloth ratios 

In conventional baghouses vary from 0.5 to 1.0 m3/s/m2 (1.0 to 2.0 ft3/min/ft2) 

for fumes. 
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5.0 COMPLIANCE STATUS 

5.1 AFFECTED FACILITIES 

Thirty-one plants have been identified as having facilities subject to the 

new source performance standards (NSPS) for asphalt processing and asphalt 

roofing manufacturing. Information concerning these plants was obtained from 

EPA's Stationary Source Compliance Division (SSCD), Regional and State 

agencies, and responses to several Section 114 Information Requests. Table 5-1 

lists these plants and their respective affected facilities. Of the 31 plants 

reported as subject to the NSPS, emissions data were received for 17 of them, 

only seven of which were complete reports. 

5.2 EMISSIONS DATA 

Emissions testing is required to demonstrate compliance with the NSPS, 

which is summarized as follows: 

For saturators: 

- The concentration of particulate matter in the stack outlet gas 

stream shall not exceed 0.04 kg/Mg for shingles or mineral surfaced 

rolls, or 0.4 kg/Mg for saturated felt or smooth surfaced rolls, as 

determined by EPA Reference Method 5A. 

- The opacity of the stack outlet gas stream shall not exceed 20 

percent, as determined by EPA Reference Method 9. 

- There shall be no visible fugitive emissions from the capture system 

for more than 20 percent of the time during any period of consecutive 

valid observations totaling 60 minutes, as determined by EPA 

Reference Method 22. 

- The operating temperature of the control device shall be monitored 

during the performance test. 

For blowing stills: 

- The concentration of particulate matter in the stack outlet gas 

stream shall not exceed 0.67 kg/Mg of asphalt charged, with a 

catalyst added to the still and when No. 2 fuel oil or natural gas is 

fired in the afterburner; 0.71 kg/Mg of asphalt charged, with a 

catalyst added to the still and when No. 6 fuel oil is fired in the 

afterburner; 0.60 kg/Mg of asphalt charged, without an added catalyst 
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and when No. 2 fuel oil or natural gas is fired in the afterburner; 

and 0.64 kg/Mg of asphalt charged, without a catalyst and when No. 6 

fuel oil is fired in the afterburner, as determined by EPA Reference 

Method* 5A. 

- The opacity of the stack gas outlet stream shall not exceed 0 

percent, as determined by EPA Reference Method 9. 

- The operating temperature of the control device shall be monitored 

during the performance test. 

For asphalt storage tanks: 

- The opacity of the vent gas outlet stream shall not exceed 0 

percent, as determined by EPA Reference Method 9. 

For mineral handling and storage: 

- The opacity of any emissions shall not exceed 1 percent, as 

determined by EPA Reference Method 9. 

The compliance emissions data collected during this NSPS review is shown in 

Table 5-1. All of the particulate concentration emissions data that were 

received during this review were well within the allowable NSPS limits. 

For saturators producing saturated felt, the data received from three 

plants varied from 0.0124 kg/Mg to 0.175 kg/Mg as compared to an allowable 

emission limit of 0.4 kg/Mg. All of these units were controlled by mist 

eliminators with induced air precooling or cooling of the exhaust gas via extra 

length of ductwork. 

Three plants reported emissions data from coaters that were producing 

fiberglass mineral surfaced products. There were no control devices associated 

with these three coaters, but process modifications were reportedly used to 

reduce emissions. Particulate emissions from two of these facilities were 

0.005 kg/Mg and 0.007 kg/Mg. At the third plant, the combined emissions from 

the coater and an asphalt surge tank were measured. The emissions from this 

facility were 0.004 kg/Mg. All three of these facilities had an allowable 

emission limit of 0.04 kg/Mg. This limit of 0.04 kg/Mg was originally 

developed for a saturator, wet looper, and coater combination producing organic 

products. Several States and Regions have simply enforced this same limit for 

the production of fiberglass products, which uses only the coater. 

One plant reported emissions of 0.0015 kg/Mg for a coater controlled by an 

ESP, but the test methodology for this emissions test appears incorrect. The 
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filter temperature reported is that required by EPA Reference Method 5 

(248 + 25°F), not that for Method 5A (108 ^ 1 8 ^ ) as specified by the NSPS. 

This higher temperature will result in the escape of some gas phase 

hydrocarbons that would be condensed and captured at the lower temperature 

required by Method 5A. Consequently, the particulate emissions concentration 

reported is most likely a low value. 

For two plants, the emissions data were reported for the case where 

emissions from two different roofing lines were combined and ducted to one 

control device. In both cases, one of the combined exhausts was from a line 

consisting of a saturator, wet looper, and coater, while the other line 

consisted only of a coater. In both cases the emissions limit enforced was 

0.04 kg/Mg during the manufacture of both organic and inorganic mineral 

surfaced products. The particulate emissions concentration measured for the 

plant using a mist eliminator as the control device was 0.0099 kg/Mg, and that 

for the plant using a scrubber followed by an HVAF was 0.018 kg/Mg. 

Production of modified bitumen is fairly new in the asphalt roofing 

industry. Since this product was not being produced when the NSPS was 

developed, there have been uncertainties in interpretations and inconsistencies 

in enforcement of the NSPS among the regulatory agencies when applying the NSPS 

to these facilities. Consequently, the regulation is not being uniformly 

enforced for the production of modified bitumen, and limited compliance data 

are available. Data were, however, received for emissions tests at three 

modified bitumen production plants. In each case, the product was interpreted 

as being similar to smooth surfaced roll roofing, and the affected facility was 

classified as a saturator with an allowable emissions limit of 0.4 kg/Mg. At 

one plant, the affected facility was defined as the impregnation vats (which 

were uncontrolled), and average uncontrolled particulate emissions were 

0.03 kg/Mg. At the other two modified bitumen production plants, the affected 

facility was defined as the mixing tanks and the impregnation vats combined. 

One of these two plants used an oversized ESP, which was retrofit, to control 

emissions. Particulate emissions from this plant were 0.061 kg/Mg. The other 

plant used a series of household furnace filters as the control device and 

controlled emissions were measured at 0.06 kg/Mg. 

Emissions data were received from testing performed at eight blowing 

stills controlled by afterburners. Emissions from three of these facilities 
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ranged from 0.015 kg/Mg to 0.043 kg/Mg as compared to an allowable limit of 

0.60 kg/Mg. 

An emissions concentration of 0.073 kg/Mg was reported for one blowing 

still with an allowable limit of 0.64 kg/Mg. Because the fuel used in the 

afterburner was not reported, the allowable emissions limit for three of the 

blowing stills is not known, but the controlled emissions of 0.011 kg/Mg, 

0.016 kg/Mg, and 0.021 kg/Mg were all well below any of the possible NSPS 

limits. 

The information for one blowing still was not sufficient to determine 

emissions per mass of product (which is the required format of the standard). 

The test procedure for this facility also appears to have been performed 

incorrectly. The test description in the report states that EPA Method 5 was 

used and not Method 5A as required. However, the actual filter temperatures 

reported are those used for Method 5A. The other difference in the test 

methods is the solvent used; Method 5 uses acetone, Method 5A uses 

trichloroethane, and this test report does not clearly identify which solvent 

was actually used. 

As discussed above, all the reported emissions data for testing at 

blowing stills was well below the NSPS limitations. The afterburner 

operating characteristics for these units are summarized in Table 2. During 

the original NSPS development process, the highest emissions from testing of 

a blow still were 0.55 kg/Mg, for a blow still controlled by a natural gas 

fired afterburner operating at 1500°F. This resulted in the NSPS limit of 

0.60 kg/Mg. The other allowable limits for the NSPS were developed to 

account for fuel oil and/or catalyst use by simply adding the particulate 

contribution from the oil or catalyst to the emissions data obtained from the 

gas fired afterburner. 

Opacity information was included in thirteen of the 17 compliance data 

reports. Of these seven, opacities ranging from 0 to 5 percent were reported 

for four saturators; opacities from two coater installations were reported to 

be between 1.7 and 15 percent; and opacities from two modified bitumen plants 

were reported to be between 0 and 5 percent. The opacities at six blowing 

stills were all reported as 0 percent. 

Visible emissions data from capture systems was reported for four 

facilities; all of which were in compliance (no visible emissions for more 
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than 12 minutes in a 60 minute observation period). Nine reports included 

the required temperature monitoring data for control devices. Compliance 

data for mineral handling and storage or asphalt storage was received for one 

plant during the NSPS review (only opacity limits apply to these facilities). 
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TABLE 5-1 
COMPLIANCE STATUS OF ASPHALT PROCESSING 
AM) ASPHALT ROOFING MANUFACTURING PLANTS 

Plant 

Georgia-Pacific 
Hanptcn, GA1'2 

Georgia-Pacific 
Daingerfield, TX1 

Woodland Indstries 
Griffen, GA2 

Tarko Asphalt 
Prodets, Inc, 
Frederick, M T ' 4 

Tanko Asphalt 
Prodrts, Inc. 
Joplin, W T 

Owens Coming 
Fiberglas Corp. 
Surmit, IL6 

Owens Coming 
Fiberglas Corp. 
Irving, TX* 

Owens Coming 
Fiberglas Corp. 
Medina, OH6 

Owens Coming 
Fiberglas Corp. 
Ft. Lauderdale, a 6 

Owens Coming 
Fiberglas Corp. 
Jacksonville, FL6 

Affected 
Facility 

Saturator 
Filler Storage 

Saturator 
Filler Storage 

Saturators (2) 

Saturator 

Coater 

Asphalt Storage 
Filler Handlings 
Storage 

Parting Agent 
Storage & Handling 
Blowstills (3) 

Coater 
Asphalt Storage 

(Surge) 

Coater 

Blowstills (2) 

Parting Agent 
Storage 
Filler Storage & 
Handling 

Coater 

Blowstill 

Parting Agent 
Storage & Handling 
Filler Storage & 
Handling 

Blowstill 

Blowstill m 
Blowstill #2 
Parting Agent 
Handling 

PM 
Core. 
(kg/Mg) 

Avg. 0.175 
N/R 

Avg. 0.0124 
N/R 

Avg. 0.089 

Avg. 0.018 

Avg. 0.0099 

N/R 
N/R 

N/R 

NDR 

Avg. 0.004 
N/R 

Avg. 0.007 

Avg. 0.016 

N/R 

N/R 

Avg. 0.005 

Avg. 0.043 

N/R 

N/R 

Avg. 0.073 

Avg. 0.O21 
Avg. 0.011 

N/R 

Carpi iance Data 

Cpacity 
(X) 

1.0 
NDR 

3.5 
NDR 

5.0 

0 

1.7 

NDR 
NDR 

NDR 

NDR 

NDR 
See 

Conments 

NDR 

•OR 

H» 

W)R 

5 - 15 

0 

0 

0 

0 

0 
0 
NDR 

Figitive 
Emissions 

Duply 
N/R 

NDR 
N/R 

Conply 

NDR 

Conply 

N/R 
N/R 

N/R 

N/R 

NDR 
N/R 

>CR 

N/R 

N/R 

N/R 

ICR 

N/R 

N/R 

N/R 

N/R 

N/R 
N/R 
N/R 

Tenperature 
Monitoring 

Inc. K/test 
N/R 

Inc. K/test 
N/R 

Inc. K/test 

NDR 

NDR 

N/R 
N/R 

N/R 

NDR 

N/R 
N/R 

N/R 

NDR 

N/R 

N/R 

N/R 

Inc. w/test 

N/R 

N/R 

Inc. K/test 

Inc. K/test 
Inc. K/test 

N/R 

Conments 

Product is saturated felt, control device is a mist eliminator. 

Product is satirated felt, control device is a mist eliminator. 

Product is satirated felt, one mist eliminator controls 
both satirators. 

A scniter and HVAF controlled two lines dring the test; 
one is a sa&rator/wet looper/coater, ard one is a coater only. 
The saturator is the subject facility. The prodcts are 
organic roll roofing ard inorganic shingles. 

A mist eliminator init was controlling two lines during test. 
One is a saturator/wet looper/coater ard one is a coater only. 
The coater only line is subject. Both organic and inorganic 
shingles were being prodred. 

Incinerators fired with natural gas. 

Uhcontrolled emissions (with process ncdifications) frcm both 
coater ard asphalt su-ge tank carbined were tested. Fiberglass 
prodcts. Allowable emissions of 0.04 kg/Mg. 

Uncontrolled init (with process modifications). Fiberglass 
prodcts. Allowable emissions of 0.04 kg/Mg. 
Average of three test nns on incinerator (waste heat boiler), 
two rms on only one still, one run on both. Fuel irkran. 

Uhcontrolled mit (with process modifications). Fiberglass 
prodcts. Allowable emissions of 0.04 kg/Mg. 
Fuel unknom. Allowable emissions are 0.60 kg/Mg. Incinerator 
(asphalt preheater) is the control device. 

Incinerator (asphalt preheater) fired w/fuel oil. Allowable 
emissions are 0.64 kg/Mg. 

The sane incinerator (waste heet boiler) controls both stills, 
apparently at different times. Fuel irkmri. 
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Plant 

Owens Coming 
Fiberglas Corp. 
Jessip, ff)6 

Taiko Asphalt 
Products, Inc. 
Tuscaloosa, AL 

U.S. Intec, Inc 
Port Arthur, TX6'9 

GAF Corporation 
Mount Vernon, IN10 

Nord Bituni U.S., 

Inc- 11 12 
Plattsburtfi, NY11'1^ 

GAF Corporation 
Fontana, CA10 

GAF Corporation 
Baltimore, K ) 1 0 

Bird Incorporated 
Norwood, MA13 

Owens Coming 
Fiberglas Corp. 
Houston, Df6 

Owens Coming 
Fiberglas Corp. 
Kearny, NJ6 

Tanko Asphalt 
Prodcts, Inc. 
Phillipstxrg. KS 1 4 

Affected 
Facility 

Blowstill 

Blowstill 

Modified Bitunen 
Vats 

Modified Bitunen 
Vats & Mixing Tanks 

Blowstill 
Filler Handling 

Modified Bitunen 
Vats & Mixing Tanks 
Filler Storage 

Coater 

Filler Handling 

Blowstill 

Filler Storage 

Saturator 
Coater 

Coater 

Coater 
Filler Handling & 
Storage 
Parting Agent 
Handling & Storage 

Satu-ators (2) 
Blowstill 

Asphalt Storage 
Filler Handling & 
Storage 

Parting Agent 
Handling & Storage 

PM 
Cone. 
(kg/Mg) 

Avg. 0.02 

Avg. 0.015 

Avg. 0.03 

Avg. 0.061 

NDR 
N/R 

A\^. 0.06 

N/R 

Avg. 0.0015 

N/R 

Avg. 0.273 
(kg/hr) 

N/R 

NDR 
NDR 

NDR 

NDR 
N/R 

N/R 

NDR 
NDR 

N/R 
N/R 

N/R 

TABLE 5-1 
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COMPLIANCE STATUS OF ASPHALT PROCESSING 
AM) ASPHALT ROOFING MANUFACTURING PLANTS 

Gcnplience Data 

Cpacity 
(X) 

0 

0 

5 

0 

NDR 
NSR 

NDR 

NDR 

NDR 

NDR 

0 

(OR 

NDR 
NDR 

NDR 

(OR 
NDR 

NDR 

NDR 
NDR 

NDR 
NDR 

NDR 

Fugitive 
Emissions 

N/R 

N/R 

Ccnply 

NDR 

N/R 
N/R 

NDR 

N/R 

NDR 

N/R 

N/R 

N/R 

NDR 
NDR 

NDR 

NDR 
N/R 

N/R 

NDR 
N/R 

N/R 
N/R 

N/R 

Tenperature 
Monitoring 

Inc. K/test 

Inc. K/test 

NTR 

Inc. K/test 

NDR 
N/R 

N/R 

N/R 

NDR 

N/R 

NDR 

N/R 

NDR 
NDR 

NDR 

NDR 
N/R 

N/R 

NDR 
N/R 

N/R 
N/R 

N/R 

>-7 

' 

Conments 

Incinerator (waste heet boiler). Fuel irtow*.. 
Allowable emissions are 0.60 kg/Mg. 

Incinerator. Alloueble emissions are 0.60 kg/Mg. 
Fired with natural gas. 

Uncontrolled. Product considered snooth roll roofing. 

Che ESP controls mix tanks and vat. Pnodct considered snooth 
roll roofing. No actual opacity data, jist statement of no 
visible discharge from stack. ESP oversized. 

Mix tanks and vat controlled by a series of household furnace 
filters. Product considered snooth roll roofing. 

This data is for an ESP controlling the emissions. The 
test method, however, appears to be EPA Method 5, not 5A as 
reqjired. The tenperature is Method 5, but it is inkrrvn viiether 
the solvent is that for Method 5 or 5A. Data is then probably a 
lenient estimate of emissions. 

The information to determine emissions per mass of product 
not sipplied in test report for this incinerator. Test 
description states use of EPA Method 5, but actual reports 
appear to be at Method 5A tenperatures. Description of test 
indicates use of acetone as solvent (as in Method 5, 
Method 5A tees trichloroethane); actual is rnknowi. Afterburner 
is fired with natural gas. Allowable emissions of 0.60 kg/Mg. 

Uork being done to bring saturator into carpi i ance. 1 

Uncontrolled 

Incinerator fired with natiral gas. Allowable emissions are 
0.60 kg/Mg. 
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TABLE 5-1 
COMPLIANCE STATUS OF ASPHALT PROCESSING 
AND ASPHALT ROOFING MANUFACTURING PLANTS 

Plant 

Emis Asphalt 
Emis, TX1' 

Celotex Corporation 
Goldsboro, NC16 

Gertainteed Corp. 
Oxford, NC16 

Elk Corporation 
of America 
Tuscaloosa, AL17 

Asphalt for Roofing-
Houston, TX18 

Manville Corp, 
Ft. Worth, TX15 

SRS Icdstr ies 
Waxahachie, TX 1 5 ' 1 8 

Tarco Inc. 
Helton, TX1 5 '1 8 

Tarco Inc. 
Waco, TX18 

Texas Refining Corp. 
Ft. Worth, TX18 

Affected 
Facil i ty 

Blowstill 

F i l ler Handling & 
Storage 

Fi l ler Handling 

Mineral Handling 
Asphalt Storage 

irfcnow. 

inkncM. 

i rknan 

irfcron 

irfcnoMi 

inknow. 

PM 
Cone. 

(kg/Mg) 

WR 

N/R 

N/R 

N/R 
N/R 

Carpi iance Data 

Cpacity 
(X) 

NDR 

NDR 

NDR 

NDR 
NDR 

Fugitive 
Emissions 

N/R 

N/R 

N/R 

N/R 
N/R 

Tenperatire 
Monitoring 

NDR 

N/R 

N/R 

N/R 
N/R 

Contents 

PM - particulate matter 
NDR - no data received during this NSPS review 
N/R - not required for carpi iance 
Conply • meets fugitive visible emission limit as measured by EPA Method 22 

V... 
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TABLE 5-2 

BLOWING STILL AFTERBURNER CHARACT0USTICS5'6'7'10'14'19 

PLANT 

OV£NS-CORNING 

FIBERGLAS CORP. 

-Irving, TX 

•Ft. Laurfrrdate, FL 

-Medina, OH 

•Jacksonville, FL 

(One A/B, two stills) 

-Jesstp, MD 

TAMOD ASPHALT 

PRODUCTS, INC. 

-Tuscaloosa, AL 

-Joplin, MO 

(Far stills, two A/B) 

-Phillipsburg, KS 

GAF CORPORATION 

-Mt. Verncn, IN 

-Baltimore, MD 

T B ? 8 

(°F) 

1600 

1200-1600 

1400 

1400 

1400 

1400 

1300 

1400-1600 

1400-1600 

1200-1600 

NDR 

1000 

RES TIME 

(SEC) 

0.55 

0.22 

0.2 

2.3 

2.3 

1.5 

2.0 

0.7 

0.7 
H* 

NDR 

4.7 

EMISSIONS 

ACTUAL 

(kg/Mg) 

0.016 

0.073 

0.043 

0.021 

0.011 

0.020 

0.015 

NDR 

NDR 

NDR 

NDR 
0.273 (kg/hr) 

ALLOWABLE 

(kg/Mg) 

NDR 
0.64 

0.60 

NDR 

NDR 

0.60 

0.60 

NDR 

NDR 
0.60 

•OR 

0.60 

FUEL 

TYPE 

NDR 

Oil 
NDR 

NDR 

NDR 

NDR 

Gas 

Gas 

Gas 

Gas 

NDR 

Gas 

CATALYST 

USE 

No 
No 

CBI 

No 

No 

No 

CBI 

CBI 

CBI 
No 

No 

No 

I 
I 
| OPERATING TEMPERATURE MONITORING 

'I 
I I 
(Continuous monitor, and checked once per shift 

(Continuous monitor, and checked once per shift 

(Continuous monitor, and checked once per shift 

(Continuous monitor, ard checked crce per shift 

(Continuous monitor, ard checked once per shift 

(Continuous monitor, and checked once per shift 

I 
I 
(Continuous monitor and checked every 15 minutes 

|Plant personnel monitor the tenperature 

(Plant personnel monitor the tenperature 

|Plant personnel monitor the tenperature 

I 
|MDR 

|Contiruaus monitor and checked every hour 

NDR - no data received during this NSPS review 

CBI - confidential business information 

a. Taiperatures were not alvoys included in test report as required; were obtained by Section 114 Information Request. 
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6.0 COST ANALYSIS 

6.1 INTRODUCTION 

This chapter presents total capital investment and total annual 

costs and cost effectiveness in second quarter 1987 dollars of model 

alternative control systems for the various emitting facilities in 

asphalt roofing manufacturing plants. Both conventional (i.e., 

saturated and coated organic felt and coated fiberglass) and modified 

bitumen process plants are covered. Brief descriptions of the pro

cesses and emission points and of the control devices are included; 

detailed descriptions can be found 1n Chapter 3 and Reference 1 

respectively. In most cases costs and cost effectiveness are developed 

for two annual operating periods. The emitting facility, pollutant 

load, alternative control devices and annual operating periods are 

summarized in Table 6-1. 

6.1.1 Process Description - Conventional Process 

The manufacture of asphalt roofing is a continuous process per

formed on a roofing machine "line." A roll of base mat (either 

non-woven fiberglass or a modified paper "felt") is unwound onto a dry 

looper or accumulator. The looper acts as a reservoir of base mat and 

eliminates the need to shut down the line when a new roll of base is 

added. If an organic (paper) felt 1s being run, it is saturated with 

asphalt in the saturator by a series of immersions in asphalt at 470CF 

(243°C). The organic felt leaves the saturator tank with an excess of 

saturant on its surface and enters the wet looper where the excess 

asphalt is drawn into the felt to increase the amount of saturation. 

If saturated felt is being produced, the sheet is passed directly 

to a cool-down section and then wound on rolls. For surfaced roofing 

products, however, the sheet moves to a coater where a mineral-

stabilized coating asphalt is applied to both surfaces. If fiberglass 

mat is being run, the saturator and wet looper are bypassed; the mat 

1s sent directly to the coater where coating asphalt both coats the 

fibers and fills the voids between them. 

6-1 



TARLE «-l 

ASPHALT ROOFING MANUFACTURING 

MODEL FACILITY PARAHETERS AND CONTROL SYSTEMS 

I 

Facility 

Saturator, 
Wet Looper, 
and Coater 
(Organic 
Shingles and 
Rolls)!.?.a 

Saturator 
and Wet 
Looper Only 
(Saturated 
Felt) 

Coater Only 
(Fiberglass 
Products) 
3. 4. 5, S 

Filler Surge 
and Storage' 

Parting 
Agent Surge 
and Storage" 

Asphalt 
Storage' 

Blowing 
StUtslO 

Description of Control System 
bevlce 

ESP/HE>> 

HVAF/HEC 

ME/HE<l 

NmJ/s 

4.93 

4.93 

4.93 

(scfm) 

(10.450) 

(10.450) 

(10.450) 

°C 

38 

38 

38 

m 
(100) 

(100) 

(100) 

Annual 
Operating 
Hours 

4,000 
8,000 
4,000 
8.000 
4,000 
8.000 

Will assume same as above 

ESP/HE 

HVAF/HE 

ME/HE 

F/Fd 

F/F 

M/E' 

A/R W/HR9 

2. A3 

2.83 

2.83 

1.37 

0.99 

0.35 

2.83 

(6.000) 

(6.000) 

(6,000) 

(2.900) 

(2.100) 

(750) 

(6,000) 

3B 

38 

38 

(100) 

(100) 

(100) 

Ambient 

Ambtent 

54 

760 

(130) 

(1400) 

4.000 
,. 8.000 
."-' 4.000 

8.000 
4.000 
8.000 

4.000 
8,000 

4.000 
8.000 

800 
4.800 

2.000 

Uncontrolled 
Emissions 

S1F' 
65.89 
131.78 
65.89 
131.78 
65.89 
131.78 

4.99 
9.98 
4.99 
9.98 
4.99 
9.98 

27.06 
54.12 

19.60 
39.20 

1.48 
8.90 

378 

(tons/jrr) 

(72.63) 
(145.26) 
(72.63) 
(145.26) 
(72.63) 
(145.26) 

Controlled 
Emissions 

Mg/yr 

4.39 
8.78 
4.39 
8.78 
1.98 
3.96 

(tons/yr) 

(4.84) 
(9.68) 
(4.84) 
(9.68) 
(2.18) 
(4.36) 

Pollutants 
Collected 

Mg/yr 

61.50 
123.00 
61.50 
123.00 
63.91 
127.82 

(tons/yr) 

(67.79) 
(135.58) 
(67.79) 
(135.58) 
(70.45) 
(140.90) 

Control 
Efficiency 

1 

93.3 

93.3 

97.0 

Notes 

Model parameters were taken from the original 
BIO - small plant. The control efficiency for 
the mist eliminator was taken from product lit
erature, and assumed same operating temperature 
and uncontrolled emissions as the ESP and HVAF. 
The case of 8,000 hrs/yr operating time was evi
dent In several 114 responses -- as was use of 
small plant s1*e (by size of control device). 

(5.50) 
(11.00) 
(5*50) 
(11.00) 
(5.50) 
(11.00) 

(29.83) 
(59.66) 

(21.60) 
(43.20) 

(1.63) 
(9.80) 

(417) 

0.334 
0.668 
0.334 
0.668 
0.150 
0.300 

0.44 
0.R8 

0.32 
0.64 

0.03 
0.18 

22.7 

(0.368) 
(0.736) 
(0.368) 
(0.736) 
(0.165) 
(0.330) 

(0.48) 
(0.96) 

(0.35) 
(0.70) 

(0.03) 
(0.20) 

(25.5) 

4.66 
9.32 
4.66 
9.32 
4.84 
9.68 

26.63 
53.26 

19.28 
38.56 

1.45 
8.72 

355.3 

(5.13) 
(10.26) 
(5.13) 
(10.26) 
(5.34) 
(10.68) 

(29.35) 
(58.70) 

(21.25) 
(42.50) 

(1.60) 
(9.60) 

(391.5) 

93.3 

93.3 

97.0 

98.4 

98.4 

98.0 

93.9 

Temperatures, operating hours, and control effi
ciencies of ESP and HVAF from original BIO. ME 
control efficiency from product literature. Flow 
rate from test data In 114 responses from GAF 
(Fontana, CA), Owens-Corning (Irving, TX, and 
Medina, OH). The emissions data was derived from 
the GAF (Fontana, CA) test report. The data was 
for an ESP controlled coater (the wrong test 
method was used - Method 5 rather than SA, but 
both front and back half catches were Included -
will likely be a lenient estimate). Uncontrolled 
emissions were back calculated using efficiency. 
taken from original BID - Medium and Large 
plants (size of control delvce compared to 
several 114 responses). 

Parameters from original BIO - Medium Plant. 
Control device operates only when roofing line 
Is out of service (during roofing tine operation 
the storage tank emissions »re controlled by 
saturator control device). 
Parameters taken rrom original BID - small 
plants (sljes determined by comparison with 
several 114 responses). 



TABLE 6-1 

(continued) 

cn 
i 
CO 

Facility 

Modified 
Bltumen 
Mixing 
It. 12, 13, 
14 

Modified 
Bitumen 
Impregnation 
Vats 
15. 16, 17, 
18. 19 

Dest 
Device 

ESP/HE 

HVAF/HE 

ME/HE 

A/B W/HR 

ESP/HE 

HVAF/HE 

ME/HE 

. 

riptlon 
knVi 

0.94 

0.94 

0.94 

0.94 

2.83 

2.83 

2.83 

of Control 

"Tscfm) 

(2,000) 

(2,000) 

(2,000) 

(2.000) 

(6.000) 

(6,000) 

(6,000) 

System 
°C 

38 

38 

38 

704 

38 

38 

38 

(•*) 

(100) 

(100) 

(!00) 

(1300) 

(100) 

(100) 

(100) 

Annual 
Operating 
Hours 

5.000 
8.000 
5.000 
8.000 
5.000 
8.000 
5.000 
B,HUH 

5.000 
8.000 
5.000 
8,000 
5.000 
8.000 

Uncon rolled 
Emissions 

Mg/yr 

10.46 
16.73 
10.46 
16.73 
10.46 
16.73 
10.46 
16.73 

0.839 
1.34 
0.839 
1.34 
0.839 
1.34 

(tons/yr) 

(11.53) 
(18.44) 
(11.53) 
(18.44) 
(11.53) 
(18.44) 
(11.53) 
(18.44) 

(0.925) 
(1.48) 
(0.925) 
(1.48) 
(0.925) 
(1.48) 

Controlled 
Emissions 

Mg/yr 

0.70 
1.12 
0.70 
1.1? 
0.31 
0.50 
0.21 
0.33 

0.056 
0.090 
0.056 
0.090 
0.025 
0.040 

(tons/yr) 

(0.77) 
(1.23) 
(0.77) 
(1.23) 
(0.34) 
(0.55) 
(0.23) 
(0.36) 

(0.062) 
(0.10) 
(0.062) 
(0.10) 
(0.028) 
(0.040 

Pol utants 
Collected 

Mg/yr 

9.76 
15.61 
9.76 
15.61 
10.15 
16.23 
10.25 
16.40 

0.783 
1.25 
0.783 
1.25 
0.814 
1.30 

(tons/yr) 

(10.76) 
(17.21) 
(10.76) 
(17.21) 
(11*19) 
(17.89) 
(11.30) 
(18.08) 

(0.863) 
(1.38) 
(0.863) 
(1.38) 
(0.897) 
(1*44) 

Control 
Efficiency 

I 

93.3 

93.3 

97.0 

98.0 

93.3 

93.3 

97.0 

Notes 

The majority of the modified bitumen parameters 
are rough estimates, due to limited data. The 
temperatures and efficiencies came from original 
BID and product literature. Afterburner temp. 
and efficiency derived from pg. 4-49 of the BID. 
Operating hours from 114 responses of Nord Bit
umi and U.S. Intec. Control system size and 
emissions from U.S. Intec 114 response (test 
data for New Jersey plant). Used inlet to HVAF 
unit as uncontrolled. It is Method 5, not 5A, 
but the temperature was at the 5A level. (Only 
difference was acetone wa^h rather than TCE). If 
anything. It is a lenient estimate. 

Temperatures and efficiencies from original BID 
and product literature. It was assumed that the 
line was total enclosure hooded and so the same 
control device size as a conventional coater was 
used. (The lines I saw weren't total enclosure. 
which probably lead to their high flow rates -
but the original regulation was based on total 
enclosure, so 1 will tn this case also). Oper
ating hours from U.S. Intec and Nord Bitumi 114 
responses. Uncontrolled emissions taken from 
Method 5A compliance data from U.S. Intec Texas 
facility (obtained during visit to their New 
Jersey plant). I chose the number from line 
11 as it was the highest of the two (worst 
case). 

« Parameters for saturated felt manufacture (using the saturator and wet looper only) are assumed to he identical to those for manufacture of organic shingles and rolls using the 
saturator, wet looper and coater ^ 

!> ESP/HE « electrostatic precipitator with cooling system 
c HVAF/HE » high velocity air fitter with cooling system 
<l ME/HE » mist eliminator with cooling system 
e F/F « fabric filter 
f ME » mist eliminator 
9 A/B W/HR = afterburner wtth heat recovery 
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The coating material is a mixture made at the roofing plant of 

coating asphalt (usually a more viscous material with a higher soften

ing point than saturant asphalt) and a mineral stabilizer, frequently 

ground limestone. 

Following coating, mineral surfacing is applied. If smooth sur

faced roll roofing is being made, both sides are covered with parting 

agent, usually talc. If granule-surfaced products are being manufac

tured, the top surface of the sheet is covered with mineral granules 

while parting agent is applied to the back. The sheet 1s then accumu

lated on a finish looper where it cools to the point where it can be 

cut and packaged. 

Both coating and saturant asphalt are prepared by sparging crude 

asphalt with air in a (usually) batch "blowing still" at 400 to 470°F 

(204 to 243°C). The air partially oxidizes the asphalt increasing its 

softening temperature and modifying other characteristics. 

6.1.1.1 Process Emissions. Inorganic particulate emissions 

result from both filler and parting agent handling and transfers. 

Particulate and gaseous hydrocarbons are emitted by the saturator/wet 

looper/coater, asphalt storage, and the blowing still. 

6.1.2 Process Description - Modified Bitumen Process 

Modified bitumen process roofing is used for single ply industrial 

and commercial roofs. Modified bitumen compound is prepared by mixing 

asphalt with atactic and isotactic polypropylene or styrene-butadiene-

styrene and a ground mineral stabilizer such as talc, limestone or 

slate at 356°F (180°C). A polyester or fiberglass mat is impregnated 

with the compound by successive immersions and passing through a set 

of rollers, which meter the thickness, in a vat. Following impregnation 

the sheet is cooled by floating on a water filled tray and a polypro

pylene backing sheet or mineral surfacing is applied to the still hot 

top side. Cooling is completed by submerging it in more water cooling 

trays or by water sprays. The cooled sheet is dried with a fan and 

talc is applied. Following an accumulator section, the sheet is wound 

on rolls for sale. 

6.1.2.1 Emissions - Modified Bitumen Process. Inorganic 

particulates are emitted from mineral storage and handling, just as in 
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the conventional process. The modified bitumen mixing tanks and 

impregnation vats emit particulate and gaseous hydrocarbons. 

6.1.3 Model Control Descriptions 

For each of the emission sources, the waste gas volume, pollutant 

loadings and alternative control systems used are shown in Table 6-1. 

For the Saturator, Wet Looper and Coater, the proposed control devices 

are an Electrostatic Precipitator (ESP), a High Velocity Air Filter 

(HVAF) and a Mist Eliminator (ME). The emitted hydrocarbons at 470°F 

(243°C) are both gaseous and particulate. Cooling the gas stream to 

100°F condenses most of the volatile organic pollutants and allows the 

proposed control devices (which have no ability to collect gases) to 

remove the volatile organic pollutants from the gas stream. Hence 

each collector is preceded by a cooling section. 

A two-stage (that is, the ionizing and collecting sections are 

sequential rather than together) triple pass (three two-stage modules 

in series) ESP was estimated for this study. Three passes provide for 

moderate fouling without loss of overall collection efficiency. Such 

units can be obtained skid-mounted with all piping, wiring and 

controls in place. An advantage of the ESP is very low pressure drop 

(<1 in H2O) which reduces fan power costs. 

While the lighter less viscous fraction of the pollutant drains 

from the ESP plates, the heavier ends gradually collect on the plates 

and reduce efficiency. Most of the fouling occurs on the first pass; 

three passes allow moderate fouling without loss of collection effi

ciency. Eventually, cleaning is required. Two approaches were esti

mated: manual, where the cells are removed and cleaned by dipping or 

soaking in a solvent or detergent solution, and automatic in-place, 

where.a detergent solution is sprayed on the cells by a column of 

nozzles which traverses the cell bank. 

The HVAF utilizes a roll of fiberglass mat filter media which 

collects the entrained hydrocarbons by impaction. The mobile fraction 

migrates through the filter, coalesces, is re-entrained, passes 

through the exhaust fan and is collected by a mesh mist eliminator at 

the fan discharge. The more viscous fraction collects on the filter 

media, eventually blinding it. The filter media is automatically 
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advanced when the pressure drop reaches a predetermined level or after 

a predetermined time. The used filter media is accumulated in a roll. 

These units can be obtained partially preassembled and prewired, 

requiring more installation work at the site than the usual skid-

mounted unit. A disadvantage of the HVAF is a relatively high 

(26-30 1n H2O including the mesh mist eliminator) pressure drop which 

results in high fan power costs. 

A densely packed bed of fiberglass which collects entrainment by 

Interception and coalescence is the principle utilized by the Mist 

Eliminator. The media is usually arranged in vertical "candles" which 

gradually foul and must be replaced or repacked. Pressure drop is 

12-15 1n H2O, intermediate between the ESP and HVAF. 

When a fiberglass mat base material 1s used on the roofing line, 

the saturator and wet looper are bypassed, hence only the coater 

emissions must be controlled. The emissions are similar to those 

produced by the combined saturator wet looper and coater, but the 

waste gas flow and the hydrocarbon loading are lower. Proposed 

control devices are identical. 

Filler and parting agent surge and storage emissions are at 

ambient temperature and are solely inorganic particulate. Control for 

each is by fabric filter (baghouse). 

Asphalt storage is normally vented to the saturator, wet looper 

and coater control device. However when the line is down, a separate 

mist eliminator is used to control emissions. 

Blowing stills are the heaviest emitting devices in asphalt 

roofing manufacture. Emissions are controlled by an afterburner. The 

heat content of the combustion gas is used to minimize fuel consump

tion by heating incoming asphalt. 

Modified bitumen mixing process emissions are controlled by the 

same devices used to control the saturator, wet looper and coater in 

the conventional process. In addition, costs were developed for an 

afterburner. 

Modified bitumen impregnation emissions are distinguished by the 

low pollutant load compared to the conventional process saturator, but 

the same control devices are proposed. 
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6.2 COST DATA, METHODOLOGY AND ASSUMPTIONS 

6.2.1 Capital Costs 

Capital costs include the purchased equipment cost and the direct 

and indirect costs of installation. The purchased equipment cost 

includes the cost of both major equipment items and auxiliaries such 

as instrumentation, pumps, and heat exchangers and the cost of taxes 

and freight. Direct installation costs include foundations, erection, 

electrical, piping and similar charges. Indirect costs are those 

associated with engineering and supervision, construction fees, and 

start up tests. 

All capital costs include duct work, control device, fan, instru

mentation and controls. Systems for the Saturator Wet Looper and 

Coater, Coater Only and Modified Bitumen Process Impregnation also 

include total enclosure hoods. Alternative capital cost estimates 

were prepared for the ESP's HVAF's and ME's: one with an evaporative 

recirculating precooler and a second with a finned tube precooler. In 

addition, the capital costs for the ESP's were estimated with manual 

and with automatic in-place cleaning. These estimates are given in 

Tables 6-2, 6-3, and 6-4. The costs for the evaporative recirculating 

and finned tube precoolers and for the hoods are presented separately 

in Tables 6-5 and 6-6, respectively. 

Vendors' costs for HVAF's, ESP's, and ME's were obtained as budget 

quotes from vendors (References 2, 3, and 4 respectively). Baghouse 

costs were estimated using the data and procedures in References 5 and 

6. The blowing still afterburner with heat recovery (A/BWH/R) cost 

was estimated using procedures and data given in Reference 5. A ven

dors quote (Reference 7) was obtained for the modified bitumen process 

afterburner since it fell outside the size range covered by the proce

dures in Reference 5. Asphalt heaters were estimated using data from 

Reference 8. Auxiliary equipment such as ductwork, fans, motors and 

starters, was estimated as necessary as described in References 9 and 

13. The cost of a second set of cells for the ESP and the Automatic 

Cleaning Machine Cost was obtained from the vendor's representative 

(Reference 10). Freight costs were estimated at 5 percent of the 

equipment cost, taxes at 3 percent in all cases (Reference 5). 

6-8 



TABLE 6-2 
CAPITAL COST: ELECTROSTATIC PRECIPITATOR. HIGH VELOCITY AIR FILTER ANO HIST ELIMINATOR 

CONTROL SYSTEMS - EVAPORATIVE RECIRCULATING PRECOOLER 

Cost (thousand S) 

System 
Capacity.^) 

Electrostatic Precipitator.4) 
Au t omaFTcTCTea n 1 ng 

Facility Nm3/: scfm 

"ToIaT 
Purchased Capital 

Hanual Cleaning 
"Tofal— 

Purchased Capital 
Equipment Investment Equipment Investment 

High Velocity 
Air Filter 

rotal 
Purchased Capital 
Equipment Investment 

Mist (3) 
Eliminator^ ; 

; ToTal 
Purchased Capital 
EquipmentInvestment 

Saturator.1) 4.93 10,450 
Wet Looper 
4 Coater 

6-9 

FlberglassO) 
Hat Coater 

Modif ied.5) 
Bitumen 
Mixing 

Modified*1) 
Bitumen 
Impregnation 

2.83 

0.94 

2.83 

6,000 

2,000 

6,000 

119 

100 

39 

89 

196 

153 

61 

135 

116 

96 

38 

85 

191 

147 

59 

129 

130 

101 

55 

97 

204 

154 

85 

145 

170 

132 

69 

128 

243 

184 

94 

175 

(1) Costs Include ductwork, precooler, fan, and total enclosure hood, stack and Instrumentation and controls. 
(2) Nm3/s * Normal cubic meters per second; volume is calculated at 70°F (21°C) and 1 atm. (101.3 kPa). 

scfm = standard cubic feet per minute; volume is calculated at 70°F (21°C) and 1 atm. (101.3 kPa). 
(3) Cost .includes spare element set. 
(4) Cost includes either an automatic cleaning device or a spare cell set (manual cleaning). 
(5) Costs Include ductwork, precooler, fan, stack and instrumentation and controls. 



TABLE 6-3 

CAPITAL COST: ELECTROSTATIC PRECIPITATOR, HIGH VELOCITY AIR FILTER AND MIST ELIMINATOR 
CONTROL SYSTEMS - FINNED TUBE PRECOOLER 

Tost (thousand $7" 

o 

System 
Capacity*2) 

Facility Nm3/s scfm 

Ejectrostatlc Precipitator*4) 
AutomalicTTeaning Manual Cleaning 

TofaT Tb7a"| 
Purchased Capital Purchased Capital 
Equipment Investment Equipment Investment 

High Velocity 
Air Filter 

ToIIT 
Purchased Capital 
Equipment Investment 

Mist . . 
E11mlnatortJJ 

Toial 
Purchased Capital 
Equipment Investment 

Saturator*1) 4.93 10,450 
Wet Looper 
& Coater 

Fiberglass*1) 
Mat Coater 

Modified*5) 
Bitumen 
Mixing 

Modified*1) 
Bitumen 
Impregnation 

2.83 

0.94 

2.83 

6,000 

2,000 

6,000 

119 

96 

36 

89 

174 

131 

49 

122 

116 169 

92 125 

35 47 

85 116 

130 

95 

51 

97 

102 

129 

73 

132 

170 

126 

59 

128 

221 

161 

82 

162 

(1) Costs Include ductwork, precooler, fan, total enclosure hood, stack and Instrumentation and controls. 
(2) Nm3/s * Normal cubic meters per second; volume Is calculated at 70"F (21°C) and 1 atm. (101.3 kPa). 

scfm = standard cubic feet per minute; volume Is calculated at 70°F (21°C) and 1 atm. (101.3 kPa). 
(3) Cost includes spare element set. 
(4) Cost includes either an automatic cleaning device or a spare cell set (manual- cleaning). 
(5) Costs include ductwork, precooler, fan, stack and instrumentation and controls. 

TJ 
CO 



TABLE 6-4 

CAPITAL COST: FABRIC FILTER ANO AFTERBURNER WITH HEAT RECOVERY 
ANO ASPHALT STORAGE MIST ELIMINATOR CONTROL SYSTEMS 

Second Ouarter 1987 Dollars 

Facility 

System 
Capacity(2) 

Nm3/: scfm 

Fabric 
Filter 

Cost (thousand $ ) 0 ) 

Afterburner with 
Heat Recovery 

ToTal ToTal 
Purchased Capital Purchased Capital 
Equipment Investment Equipment Investment 

Mist Eliminator 
ToTal 

Purchased Capital 
Equipment Investment 

i 
F i l l e r Surge 1.37 2,900 
& Storage 

Parting 0.99 2,100 
Agent Surge 
& Storage 

Blowing 2.33 6,000 
Stills 

24 

22 

31 

20 

170 213 

Modified 
Bitumen 
Mixing 

Asphalt 
Storage 

0.94 2,000 

0.35 750 

83 104 

26 32 

(1) All costs include ductv/ork, control device, fan and stack, 
(2) llm3/s ? Normal cubic meter per second; volume is calculated at 7Q°F (21*C) 

and 1 atm. (101.3 kPa). 
scfm ? standard cubic feet per minute; volume Is calculated at 7Q*F (2PC) 

and 1 atm, (101.3 kPa). 
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TABLE 6-5 

CAPITAL COST: COOLING SECTIONS 

Second Quarter 1937 Dollars 

Facility 

Cost (thousand S) 

Evaporative 
Recirculating^) 

Purchased Tot. Cap. 
Equipment Investment 

Finned Tube 
Purchased Tot. Cap. 
Equipment Investment 

Saturator Wet 
Looper & Coater 

Coater Only 

Modified Bitumen 
Process-Mixing 

Modified Bitumen 
Process-Impregnation 

32 

24 

14 

20 

62 

48 

26 

39 

32 

20 

11 

20 

40 

26 

14 

25 

(1) Cost includes spray chamber, spray chamber feed and bottoms pumps, a 
3-hour hold-up time decanter/recirculation tank and a condensed oil punp. 
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TABLE 6-6 

CAPITAL COST: FULL ENCLOSURE HOODS 

Second Quarter 1987 Dollars 

Facility 
Full Enclosure Hood 

Total Capital Investment 

Saturator, Wet 
Looper & Coater 

Coater Only (Fiberglass 
Products) and Modified 
Bitumen Process 
Impregnation Vats 

29,000(1) 

14,000(2) 

O ) Cost in Reference 11 v/as updated using the Chemical Engineering 
index for fabricated equipment. 

(2) Estimated using procedures in References 11 and 12. 
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ESP's, ME's, A/BWH/R and FF's can be obtained as skid-mounted • 

modular units, including fan, motor, starter, and instruments and 

controls, prepiped and prewired. For these units, direct and indirect 

installation charges were estimated at a total of 25 percent of the 

purchased equipment cost (Reference 5). HVAF installation requires 

more site work than a typical skid-mounted unit and direct and 

indirect installation costs were estimated using procedures and fac

tors in References 5 and 14. 

The evaporative recirculating precooling systems consisted of a 

spray chamber, spray chamber feed and bottoms pumps, a 3-hour hold up 

time decanter/recirculation tank and a condensed oil pump. A vendor 

quote (Reference 2) was used to cost the spray chambers. Data in 

Reference 8 and procedures in References 5 and 14 were used to esti

mate the cost of the remaining items. The recirculating water flow 

was calculated as shown in Appendix A. The evaporative cooling system 

for the modified bitumen process impregnation vats costs less than 

that for the fiberglass mat process coater, although the air flows are 

the'same, because the modified bitumen process temperatures are lower, 

356°F versus 470°F for the fiberglass mat. This cost difference is 

not reflected in the finned tube precooler costs because these are 

vendors package units (Reference 4) sized to handle a range of gas 

flows. 

A spare filter element set was included in the cost of the ME's 

to allow repacking of the elements, which is done by the vendor and 

requires several weeks, without shutting down the plant for that 

period. Similarly, a spare set of cells was included in the cost of 

ESP's, where manual cleaning was estimated, to minimize downtime. 

Where necessary, equipment costs were adjusted to second quarter 1987 

using the appropriate Chemical Engineering equipment cost index. 

The costs obtained as described above should have study estimate 

accuracy, about ±30 percent. 

6.2.2 Unit Costs 

Annual costs are made up of direct operating charges which 

are the direct costs of operating the equipment, and indirect costs 
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which are fixed and accrue whether the equipment is operating or not. 
Direct operating costs include operating and maintenance labor, main
tenance materials, utilities, supervision and any other charges (e.g., 
filter media for the HVAF or ME or detergent for ESP's). Indirect 
charges are overhead, taxes, insurance, administrative charges and 
capital recovery. Recovered material credits, if any, are included in 
annual costs under a separate heading. Unit costs and their sources 
used 1n this study are listed 1n Table 6-7. An example of the calcu
lation of annual costs is given in Appendix A. Indexing was not 
required to update the annual costs since all Inputs were current. 
All annual costs are measured against a baseline of zero control. 

Based on Section 114 letter responses, recovered material credits 
were included only for the mineral baghouse costs. Oil recovered by ESP's, 
ME's or HVAF's is sometimes sold for credit or is sometimes a disposal 
cost, depending, apparently, on the location of the roofing plant rela
tive to a potential customer or disposal point. There was no indica
tion 1t was recycled. Neither cost nor credit was used in this study. 

There is little infonnation available on the amount of operating 
and maintenance labor and maintenance material required for the 
various control systems or on equipment life. For this study, charges 
of 0.5 hour per shift of operating and maintenance labor were used for 
all control devices except fabric filters where 1 hour per shift of 
operating and maintenance labor were assumed. 

Capital recovery is the series of equal annual payments, spread 
over the economic life of the control system, which return the capital 
investment plus interest. It is calculated as the product of the 
Capital Recovery Factor (CRF) and the total capital investment, i.e.: 

annual capital 
^rsrssr^r... «*..««„•. = (CRF) x (Total Capital Investment) recovery payment \ / \ r > 

The CRF is calculated as: 

CRF i (1 + i) n 

(1 + 1)1-1 
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TABLE 6-7 

UNIT COSTS USED FOR ESTIMATING CONTROL SYSTEM ANNUAL COSTS: 

Annual Cost Item Unit Cost (Credit) English Equivalent 

Direct Annual Costs 

Operating Labor (1) 

Maintenance Labor (2) 

Electricity (3) 

Fuel Gas (4) 

Compressed Air (5) 

Cooling Water (6) 

Indirect Annual Costs 

Overhead (8) 

Property Taxes (9) 

Insurance (10) 

Administration (11) 

Capital Recovery (12) 

Recovery Credits 

Filler (13) 

Parting Agent (14) 

$11.03 

$12.13 

$0.068/KWH 

$3.65/GJ 

$5.65/km3 

$66.05/km3 

$0.068/KWH 

$0.0385/therm (7) 

$0.16/1000 scf 

$0.25/1000 gal 

Sixty percent of the sum of operating, 

supervisory and maintenance labor plus 

maintenance materials 

One percent of Total Capital Investment 

One percent of Total Capital Investment 

Two percent of Total Capital Investment 

CRF x (Total Capital Investment) 

($13.05/Mg) 

($143.30/Mg) 

($11.84/ton) 

($130.00/ton) 

(D 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
0) 

(12) CRF 

Reference 15 
Computed as 107. over Operating Labor 
References 18,21 
References 19,21 
Reference 5 
Reference 20 
One therm = 100,000 Btu 
Reference 5 
Reference 5 

(10) Reference 5 
(11) Reference 5 

1(1 + i) n 

(1 + i)n-l 
where i = interest rate - 107. was used in this chapter in accordance 

with OMB guidelines, 
n = control system economic life. 

(13) Reference 16 
(14) Reference 17 
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where 

i = the interest rate 

n = the economic life of the control system. 

For this study, the ESP, and HVAF and ME systems were assumed to 

have an economic life of 20 years. A 10-year life was assumed for the 

A/BWH/R due to the extreme operating conditions. An interest rate of 

10% was used 1n accordance with OMB guidelines. 

The quantity of detergent required to automatically clean the 

cells on an ESP was estimated at 1.5 gal/(1000 scfm) (week) by the 

vendor (Reference 22). The cost of detergent so derived was also used 

as a best estimate for the cost of solvent or detergent for a manual 

cleaning since no data on the cost of the latter approach was available. 

Similarly it was assumed either type of cleaning would be covered by the 

0.5 hr per shift operating labor since the automatic cleaning requires 

operator attention and the manual cleaning is a simple unplug and plug 

in operation. Hence labor charges for the two approaches are equal. 

A purge for evaporative recirculating precooling was estimated as 

equal to the quantity of water evaporated, a rule-of-thumb used for 

cooling tower operation. The makeup water requirement was then equal 

to twice the evaporation. 

The annual costs obtained using the unit costs described above 

should be about as accurate as the capital costs, about ±30 percent. 

6.3 ANNUAL CONTROL COSTS 

Annual control costs for the various proposed control devices 

are detailed by emission point in Tables 6-8 to 6-18. Comparing the 

annual costs for the ESP, HVAF, and ME control systems shows that the 

ESP 1s consistently lower, largely due to the lower pressure drop 

which results in a lower electric power requirement. The difference 

in cost between manual and automatic cleaning of the ESP's is almost 

Insignificant. 

The difference in annual cost between evaporative recirculating and 

finned tube precoolers is small; the lower water cost of evaporative 
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recirculation offsets the higher capital charges. (Compare;Tables.; ' 

6-8, 6-10, 6-15, 6-17 with 6-9, 6-11, 6-16, 6-18). 

Table 6-14 illustates why the A/BWH/R is preferred for blowing 

still pollution abatement. The large amount of entrainment (Table 

6-1) in the blowing still off-gas substantially reduces the fuel cost 

of the A/BWH/R and the credit for asphalt preheating further reduces 

the cost. When applied to a system with a lower pollutant load such 

as the Modified Bitumen process mixing tanks (Table 6-15), the A/BWH/R 

1s much more expensive. 

6.4 COST EFFECTIVENESS 

Cost effectiveness, as calculated for this study, is the annual 

cost per unit mass of pollutant removed. In this study annual cost is 

the annual cost of operating the control device and includes direct 

operating charges such as operating and maintenance labor, maintenance 

materials and utilities and indirect costs such as overhead, taxes, 

insurance, administrative charges and capital recovery costs. Recov

ered material credits, if any, are Included and reduce the annual 

cost. Total annual cost for each of the various control systems is 

given in Tables 6-8 to 6-18. 

The mass of pollutant removed by each control system is given in 

Table 6-1. All of the values in Table 6-1 are calculated from a base

line of no control. 

Cost effectiveness for this study then, was obtained by dividing the 

total annual cost for a control device by the mass of pollutant removed, 

e.g., for filler surge and storage operating 4,000 hours per year: 

Cost Effectiveness = $36,900/yr (Table 6-12) = lj26Q $/tQn 

29.35 tons/yr (Table 6-1) 

This definition of cost effectiveness allows alternative control devices 

to be compared within an industry. 

Cost effectiveness values are given in Tables 6-19, 6-20, and 

6-21. All the values are calculated from a baseline of no control. 

Examination of the tables shows that for any particular facility, 

the cost of control is almost independent of the control device used, 
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TABLE 6-8 

ANNUAL COST: SATURATOR, WET LOOPER AND COATER CONTROL SYSTEMS-
EVAPORATIVE RECIRCULATING PRECOOLER 

Second Quarter 1987 Dollars 

Ol 

t—. 
t£> 

Annual Operating Hours 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Materials 
Filter Media 
Repack Elements 
Detergents 
Utilities 
ElectricityO) 
Cooling Water 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Total Annual Cost (2) 

Elect rostatic 
Automatic 
Cleaning 

4000 

2.8 
0.4 
3.0 
3.0 
-

3.0 

6.9 
0.5 

5.5 
2.0 
2.0 
3.9 
23.0 

56.0 

8000 

5.5 
0.8 
6.0 
6.0 

6.0 

13.8 
1.0 

11.1 
2.0 
2.0 
3.9 
23.0 

81.1 

Preci 
Ma 

Cost (thousand 
pitator 
nual 

Cleaning 

4000 

2.8 
0.4 
3.0 
3.0 

3.0 

6.9 
0.5 

5.5 
2.0 
2.0 
3.8 
22.4 

55.1 

8000 

5.5 
0.8 
6.0 
6.0 

6.0 

13.8 
1.0 

11.1 
2.0 
2.0 
3.8 
22.4 

80.2 

High 
Air 

4000 

2.8 
0.4 
3.0 
3.0 
2.0 

20.4 
0.5 

5.5 
2.0 
2.0 
4.1 
24.0 

70.1 

$) 

Velocity 
Filter 

8000 

5.5 
0.8 
6.0 
6.0 
4.0 

41.4 
1.0 

11.1 
2.0 
2.0 
4.1 
24.0 

108.0 

1 îist 
Eliminator 

4000 

2.8 
0.4 
3.0 
3.0 

3.9 

12.4 
0.5 

5.5 
2.4 
2.4 
4.9 
28.5 

69.7 

8000 

5.5 
0.8 
6.0 
6.0 

7.7 

24.7 
1.0 

11.1 
2.4 
2.4 
4.9 
28.5 

101.2 

(1) Pressure drops used to estimate electric power costs were 7.8, 34, and 20 inches 
of water for the Electrostatic Precipitator, High Velocity Air Filter and Mist-
Eliminator respectively. Cost of power to drive precooler recirculating pumps is 
also included. 

(2) Columns may not add exactly to total due to rounding. 



ANNUAL COST: 

TABLE 6-9 

SATURATOR, WET LOOPER AND COATER CONTROL SYSTEMS-
. FINNED TUBE PRECOOLER 

Second Quarter 1987 Dollars 

Annual Operating Hours 

Cost (thousand $) 
Electrostatic Precipitator 
Automatic 
Cleaning 

Manual 
Cleaning 

4000 8000 4000 8000 

High Velocity 
Air Filter 

4000 8000 

M1st 
Eliminator 

4000 8000 

o. 
ro 
o 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Materials 
Filter Media 
Repack Elements 
Detergents 
Utilities 

Electricity^) 
Cooling Water 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Total Annual Cost(2) 

2.8 
0.4 
3.0 
3.0 

3.0 

4.7 
5.0 

5.5 
1.7 
1.7 
3.5 

20.4 

5.5 
0.8 
6.0 
6.0 

6.0 

9.4 
10.0 

11.1 
1.7 
1.7 
3.5 

20.4 

2.8 
0.4 
3.0 
3.0 

3.0 

4.7 
5.0 

5.5 
1.7 
1.7 
3.5 

20.4 

0.5 
0.8 
6.0 
6.0 

6.0 

9.4 
1.0 

.11.1 
1.7 
1.7 
3.5 

20.4 

2.8 
0.4 
3.0 
3.0 
2.0 

18.5 
5.0 

5.5 
1.8 
1.8 
3.5 

21.3 

5.5 
0.8 
6.0 
6.0 
4.0 

37.0 
10.0 

11.1 
1.8 
1.8 
3.5 

21.3 

2.8 
0.4 
3.0 
3.0 

3.9 

10.2 
5.0 

5.5 
2.2 
2.2 
4.4 

26.0 

5.5 
0.8 
6.0 
6.0 

7.7 

20.3 
10.0 

11.1 
2.2 
2.2 
4.4 

26.0 

54.7 82.2 54.1 81.5 68.7 109.0 68.6 102.4 

(1) Pressure drops used to estimate electric power costs were 7.8, 34, and 20 Inches 
of water for the Electrostatic Precipitator, High Velocity Air Filter and Mist 
Eliminator respectively. 

(2) Columns may not add exactly to total due to rounding. 



TABLE 6-10 

ANNUAL COST: FIBERGLASS MAT COATER CONTROL SYSTEMS-
EVAPORATIVE RECIRCULATING PRECOOLER 

Second Quarter 1987 Dollars 

CT. 
I 

ro 

Annual Operating Hours 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Materials 
Filter Media 
Repack Elements 
Detergents 
Utilities 

Electricity 
Cooling V/ater 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Total Annual Cost* 

Elect rostatic 
Automatic 
Cleaning 

4000 

2.8 
0.4 
3.0 
3.0 

1.7 

3.9 
0.3 

5.5 
1.5 
1.5 
3.1 
18.0 

44.7 

8000 

5.5 
0.8 
6.0 
6.0 

• 

3.4 

7.8 
0.6 

11.1 
1.5 
1.5 
3.1 
18.0 

65.3 

C 
Precip 

Man 

ost (tho 
itator 
ual 

Cleaning 

4000 

2.8 
0.4 
3.0 
3.0 

1.7 

3.9 
0.3 

5.5 
1.5 
1.5 
2.9 
17.3 

43.8 

8000 

5.5 
0.8 
6.0 
6.0 

3.4 

7.8 
0.6 

11.1 
1.5 
1.5 
2.9 
17.3 

64.4 

usand 

High 
Air 

4000 

2.8 
0.4 
3.0 
3.0 
0.2 

11.9 
0.3 

5.5 
1.5 
1.5 
3.1 
18.1 

51.4 

$) 

Velocity 
Filter 

8000 

5.5 
0.8 
6.0 
6.0 
0.4 

23.7 
0.6 

11.1 
1.5 
1.5 
3.1 
18.1 

78.3 

E11 

4000 

2.8 
0.4 
3.0 
3.0 

0.2 

8.4 
0.3 

5.5 
1.8 
1.8 
3.7 
18.0 

49.0 

M1st 
minator 

8000 

5.5 
0.8 
6.1 
6.1 

0.4 

16.7 
0.6 

11.1 
1.8 
1.8 
3.7 
18.0 

72.6 

*Columns may not add exactly to total due to rounding. 



TABLE 6-11 

ANNUAL COST: FIBERGLASS MAT COATER CONTROL SYSTEMS-
FINNED TUBE PRECOOLER 

Second Quarter 1987 Dollars 

Annual Operating Hours 

Electrostatic Precipitator 
Automatic 

Cost (thousand $) 

Cleaning 
Manual 
Cleaning 

4000 8000 4000 8000 

High Velocity 
Air Filter 

4000 8000 

M1st 
Eliminator 

4000 8000 

cn 
i 
ro 
ro 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Materials 
Filter Media 
Repack Elements 
Detergents 
Utilities 

Electricity 
Cool ing V/ater 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Total Annual Cost* 

2.8 
0.4 
3.0 
3.0 

1.7 

2.6 
2.9 

5.5 
1.3 
1.3 
2.6 

15.4 

5.5 
0.8 
6.0 
6.0 

3.4 

5.3 
5.7 

11.1 
1.3 
1.3 
2.6 

15.4 

2.8 
0.4 
3.0 
3.0 

1.7 

2.6 
2.9 

5.5 
1.3 
1.3 
2.5 

14.7 

5.5 
0.8 
6.0 
6.0 

3.4 

5.3 
5.7 

11.1 
1.3 
1.3 
2.5 

14.7 

2.8 
0.4 
3.0 
3.0 
0.2 

10.6 
2.9 

5.5 
1.3 
1.3 
2.6 

15.5 

5.5 
0.8 
6.0 
6.0 
0.4 

21.2 
5.7 

11.1 
1.3 
1.3 
2.6 

15.5 

2.8 
0.4 
3.0 
3.0 

0.2 

7 . 1 . 
2.9 

5.5 
1.6 
1.6 
3.2 

19.0 

5.5 
0.8 
6.0 
6.0 

0.4 

14.2 
5.7 

11.1 
1.6 
1.6 
3.2 

19.0 

42.5 64.4 41.7 63.6 49.2 77.7 50.3 75.3 

*Columns may not add exactly to total due to rounding. 
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TABLE 6-12 

ANNUAL COST: MINERAL SURGE AND STORAGE CONTROL SYSTEM 

Second Quarter 1987 Dollars 

P.44 

Annual Operating Hours 

Fabric Filters 
Cost (thousand $) 

Filler Surge 
and Storage 

4000 8000 

Parting Agent 
Surge and Storage 

4000 8000 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Replacement Bags 
Utilities 

Electricity 
Compressed Air 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Recovery Credits 
Mineral 

Total Annual Cost* 

5.5 
0.8 
6.0 
6.0 
0.9 

1.8 
0.2 

11.1 
0.3 
0.3 
0.6 
3.6 

(0.4) 

36.9 

11.0 
1.7 

12.1 
12.1 

1.8 

3.5 
0.5 

22.2 
0.3 
0.3 
0.6 
3.6 

(0.7) 

69.0 

5.5 
0.8 
6.0 
6.0 
0.7 

1.3 
0.2 

11.1 
0.3 
0.3 
0.6 
3.3 

(2.8) 

33.3 

11.0 
1.7 

12.1 
12.1 

1.4 

2.5 
0.3 

22.0 
0.3 
0.3 
0.6 
3.3 

(5.5) 

62.2 

•Columns may not add exactly to total due to rounding. 
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TABLE 6-13 

ANNUAL COST: ASPHALT STORAGE CONTROL SYSTEM 

Second Quarter 1987 Dollars 

Annual Operating Hours 

Mist Eliminator 
Cost (thousand $) 

800 4800 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Repack Elements 
Utilities 

Electricity 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Total Annual Costs* 

0.3 
-

0.3 
0.3 
0.1 

1.7 
0.2 
1.8 
1.8 
0.2 

0.3 1.8 

0.6 
0.3 
0.3 
0.6 
3.7 

3.3 
0.3 
0.3 
0.6 
3.7 

6.9 15.9 

*Columns may not add exactly to total due to rounding. 
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TABLE 6-14 

ANNUAL COST: BLOWING STILL CONTROL SYSTEM 

Second Quarter 1987 Dollars 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Utilities 
Electricity 
Fuel (Nat. Gas) 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Recovery Credits 
Fuel (Nat. Gas) 

Total Annual Cost* 

After Burner with Heat Recovery 
Cost (thousand $) 

2000 Annual Operating Hours 

1.4 
0.2 
1.5 
1.5 

2.9 
5.8 

2.8 
2.1 
2.1 
4.2 
34.6 

(48.0) 

11.2 

^Columns may not add exactly to total due to rounding, 
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TABLE 6-15 

a-. 
i 
ro 
CD 

Annual Operating 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Detergents 
Filter Media 
Repack Elements 
Utilities 
Electricity 
Fuel (Nat. Gas) 
Cool Ing V/ater 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Recovery Credits 
Fuel (Nat. Gas) 

Total Annual Cost* 

ANNUAL COST: 

Elect 

MODIFIED BITUMEN PROCESS, 
EVAPORATIVE RECIRCULATING 

Second Quarte 

rostatic 
Automatic 
Clean 

Hours 5000 

\'X 
v 3.4 

0.5 
3.8 
3.8 
0.7 

1.4 

0.1 

6.9 
0.6 
0.6 
1.2 
7.2 

30.2 

ing 
coon 

5.5 
0.0 
6.0 
6.0 
1.1 

2.3 

0.2 

11.1 
0.6 
0.6 
1.2 
7.2 

42.6 

MIXING . CONTROL 
PRECOOLER 

r 1987 Dollars 

Precipitator 
Manna 
Clear 

1 
ing 

5000 0000 

3.4 
0.5 
3.8 
3.8 
0.7 

1.4 

2.0 

6.9 
0.6 
0.6 
1.2 
6.9 

29.9 

5.5 
0.8 
6.0 
6.0 
1.1 

2.3 

4.5 

11.1 
0.6 
0.6 
1.2 
6.9 

42.3 

Costs 

SYSTEMS 

(thousand $) 

High Velocity 
Air 
5000" 

3.4 
0.5 
3.8 
3.8 

0.5 

4.5 

0.1 

6.9 
0.9 
0.9 
1.7 
10.0 

36.9 

"liter 
—80O7T 

5.5 
0.0 
6.0 
6.0 

0.7 

7.2 

0.2 

11.1 
0.9 
0.9 
1.7 
10.0 

51.1 

-

Mist 
Eliminator 

5W0" 

3.4 
0.5 
3.8 
3.8 

0.3 

4.1 

0.1 

6.9 
0.9 
0.9 
1.9 
11.0 

37.8 

— 0 0 0 0 

5.5 
0.8 
6.0 
6.0 

0.5 

6.6 

0.2 

11.1 
0.9 
0.9 
1.9 
11.0 

51.6 

After Burner With 
Heat Recovery** 
""50W 

3.4 
0.5 
3.8 
3.8 

3.0 
40.1 

6.9 
1.0 
1.0 
2.1 
16.9 

(37.7) 

52.3 

0000 

5.5 
0.0 
6.1 
6.1 

4.7 
77.0 

11.1 ,• 
1.0 
1.0 : 
2. 1 X ) 
16.9 . 

(60.2) •• 

72.1 

'Columns may not add exactly to total due to rounding. 
**Afterburner does not have precooler. 
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TABLE 6-16 

ANNUAL COST: MODIFIED BITUMEN PROCESS, MIXING. CONTROL SYSTEMS-
FINNED TUBE PRECOOLER 

Second Quarter 1987 Dollars 

o\ 
i 

ro 

Annual Operating Hours 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Detergents 
Filter Media 
Repack Elements 
Utilities 

Electricity 
Fuel (Nat. Gas) 
Cooling Water 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

Recovery Credits 
Fuel (Nat. Gas) 

Total Annual Cost* 

Electrostatic 
Automatic 
Cleaning 
5000 0000 

3.4 5.5 
0.5 0.0 
3.0 6.0 
3.0 6.0 
0.7 1.1 

1.1 1.0 

0.0 1.3 

6.9 11.1 
0.5 0.5 
0.5 0.5 
1.0 1.0 
5.8 5.8 

28.0 41.4 

Precipitator 
Manual 
Cleaning 

5D00-

3.4 
0.5 

• 3.8 
3.0 
0.7 

1.1 

0.8 

6.9 
0.5 
0.5 
0.9 
5.5 

20.4 

B000 

5.5 
0.0 
6.0 
6.0 
1.1 

1.0 

1.3 

11.1 
0.5 
0.5 
0.9 
5.5 

41.0 

Costs 

High 
Air 

5TJ00' 

3.4 
0.5 
3.0 
3.0 

0.5 

4.2 

0.0 

6.9 
0.7 
0.? 
1.5 
0.6 

35.5 

(thousands $) 

Velocity 
Filter 

GOOO" 

5.5 
0.0 
6.0 
6.0 

0.7 

6.7 

1.3 

11.1 
0.7 
0.7 
1.5 
8.6 

49.8 

El 
SOW 

3.4 
0.5 
3.8 
3.8 

0.3 

3.8 

0.8 

6.9 
0.8 
0.8 
1.6 
9.6 

36.3 

Mist 
mlnator 

8000 

5.5 
0.8 
6.1 
6.1 

0.5 

6.1 

1.3 

11.1 
0.8 
0.8 
1.6 
9.6 

50.4 

After 
Heat 

"• 5000 

3.4 
0.5 
3.8 
3.8 

3.0 
48.1 

6.9 
1.0 
1.0 
2.1 
16.9 

(37.7) 

52.3 

Burner With 
Recovery** 

OUOO 

5.5 
0.8 
6.1 
6.1 

4.7 
77.0 

11.1 
1.0 
1.0 
2.1 
16.9 

(60.2) 

72.1 

•Columns may not add exactly to total due to rounding. 
**Afterburner does not have precooler. 
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TABLE 6-17 

cn 
ro 
oo 

ANNUAL COST: MODIFIED BITUMEN PROCESS, IMPREGNATION VATS, 

Annual Operating Hours 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Material 
Detergent 
Filter Media 
Repack Elements 
Utilities 
Electricity 
Cooling Water 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

EVAPORATIVE RECIRCULATING PRECOOLER 

Seco 

Elect 

nd Quartf 

rostatic 
Automatic 
Cleaning 

5000 

3.4 
0.5 
3.8 
3.8 
2.1 

4.2 
0.1 

6.9 
1.4 
1.4 
2.7 
15.9 

8000 

5.5 
0.8 
6.0 
6.0 
3.4 

6.7 
0.2 

11.1 
1.4 
1.4 
2.7 
15.9 

ir 1987 

C 
Precipi 

Dollars 

ost (thousand $ 
tator High Ve 

CONTROL 

oci ty 
Manual Air Filter 
Cleaning 

FOOD" 

3.4 
0.5 
3.8 
3.8 
2.1 

4.2 
0.1 

6.9 
1.3 
1.3 
2.6 
15.2 

8000 5000 

5.5 3.4 
0.8 0.5 
6.0 3.8 
6.0 3.8 
3.4 

0.1 

6.7 14.2 
0.2 0.1 

11.1 6.9 
1.3 1.5 
1.3 1.5 
2.6 . 2.9 
15.2 17.0 

8000 

5.5 
0.8 
6.0 
6.0 

0.1 

22.6 
0.2 

11.1 
1.5 
1.5 
2.9 
17.0 

SYSTEMS-

Mist 
EHfT 

5000 

3.4 
0.5 
3.8 
3.8 

0.1 

7.3 
0.1 

6.9 
1.8 
1.8 
3.5 
20.6 

linator 

8000 

5.5 
0.8 
6.0 
6.0 

0.1 

11.6 
0.2 

11.1 
1.8 
1.8 
3.5 
20.6 

Total Annual Cost* 46.2 61.1 45.2 60.1 55.7 75.4 53.5 69.0 

''Columns may not add exactly to total due to rounding. 



TABLE 6-18 

I 
ro 
to 

ANNUAL COST: 

Annual Operating 

Direct Annual Costs 
Operating Labor 
Supervision 
Maintenance Labor 
Maintenance Mater 
Detergent 
Filter Media 
Repack Elements 
Uti1ities 

Electricity 
Cool ing V/ater 

•I0DIFIED 

Hours 

ial 

Indirect Annual Costs 
Overhead 
Property Tax 
Insurance 
Administration 
Capital Recovery 

BITUMEN PROCESS, IMPREGNATION 
FINNED TUBE 

Second Quarter 

Elect rostatic F 
Automatic 
Cleaning 

3.4 
0.5 
3.8 
3.8 
2.1 

3.3 
2.5 

6.9 
1.2 
1.2 
2.4 
14.3 

80TKJ 

5.5 
0.8 
6.0 
6.0 
3.4 

5.3 
4.0 

11.1 
1.2 
1.2 
2.4 
14.3 

PRECOOLER 

1987 

'recip 

Dollars 

Cost (tho 
itator 

Manual 
Cleaning 

3.4 
0.5 
3.0 
3.8 
2.1 

3.3 
2.5 

6.9 
1.2 
1.2 
2.3 
13.6 

1 cTOOO* 

5.5 
0.8 
6.0 
6.0 
3.4 

5.3 
4.0 

11.1 
1.2 
1.2 
2.3 
13.6 

VATS, 

usand . 

High 
Air 
500U 

3.4 
0.5 
3.8 
3.8 

0.1 

13.3 
2.5 

6.9 
1.3 
1.3 
2.6 
15.5 

CONTROL 

*) 

Velocity 
Filter 

8000 

5.5 
0.8 
6.0 
6.0 

0.1 

21.2 
4.0 

11.1 
1.3 
1.3 
2.6 
15.5 

SYSTEMS -

Mist 
El 1m 

5000 

3.4 
0.5 
3.8 
3.8 

0.1 

6.4 
2.5 

6.9 
1.6 
1.6 
3.2 
19.0 

inator 
8000 

5.5 
0.8 
6.0 
6.0 

0.1 

10.2 
4.0 

11.1 
1.6 
1.6 
3.2 
19.0 

Total Annual Cost* 45.3 61.2 44.6 60.4 55.1 75.7 52.9 69.3 

^Columns may not add exactly to total due to rounding. 



TABLE 6-19 

COST EFFECTIVENESS: ELECTROSTATIC PRECIPITATOR, HIGH VELOCITY AIR FILTER 
AND MIST ELIMINATOR.CONTROL SYSTEMS 
EVAPORATIVE RECIRCULATING PRECOOLER 

Second Quarter 1987 Dollars 

1 
to 

Facility 

Saturator 
Wet Looper 
& Coater 

Fiberglass 
Mat Coater 

Modified 
Bitumen 
Mixing 

Modified 
Bitumen 
Impregnation 

Annual 
Operating 
Hours 

4000 
8000 

4000 
8000 

5000 
8000 

5000 
8000 

tl ectrostatic 
Automatic 
Cleaning 

$/Mg $/Ton 

911 
659 

9,590 
7,010 

3,090 
2,730 

59,000 
48,900 

826 
598 

8,713 
6,370 

2,810 
2,480 

53,500 
44,300 

Pollution Control 
Precipitator 

Manua 1 
Cleaning 

$/Mg 

896 
652 

9,400 
6,910 

3,060 
2,710 

57,700 
48,100 

S/lon 

813 
592 

8,540 
6,280 

2,780 
2,460 

52,400 
43,600 

Cost Effectiveness^) 

High 
Air 

$/Mg 

1,140 
878 

11,000 
8,400 

3,780 
3,274 

71,100 
60,300 

Velocity 
Filter 

5>/lon 

1,030 
797 

10,000 
7,630 

3,430 
2,970 

64,500 
54,600 

Mist 
Eliminator 

$/Mg 

1,090 
792 

10,100 
7,500 

3,720 
3,180 

65,700 
53,100 

5/lon 

989 
710 

9,180 
6,800 

3,380 
2,884 

59,600 
47,900 

H ) A H values are calculated from a baseline of no control. 
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TABLE 6-20 

COST EFFECTIVENESS: ELECTROSTATIC PRECIPITATOR, HIGH VELOCITY AIR FILTER 
AND MIST ELIMINATOR CONTROL SYSTEMS 

FINNED TUBE PRECOOLER 

Second Quarter 1987 Dollars 

Facility 

Saturator 
Wet Looper 
& Coater 

Fiberglass 
Mat Coater 

Modified 
Bitumen 
Mixing 

Modified 
Bitumen 
Impregnation 

Annual 
Operating 
Hours 

4000 
8000 

4000 
8000 

5000 
8000 

5000 
8000 

El ectrostatic 
Automatic 
Cleaning 

5/Mg 5/lon 

890 
670 

9,120 
6,910 

3,950 
2,650 

58,000 
49,000 

810 
610 

8,290 
6,277 

2,680 
2,410 

52,600 
44,300 

Pollution Control 
Precipitator 

Manual 
Cleaning 

$/Mg 

880 
660 

8,950 
6,820 

2,910 
2,630 

57,000 
48,300 

$/Tdn 

800 
600 

8,130 
6,200 

2,640 
2,380 

51,700 
43,800 

Cost Effectiveness^) 

High Velocity 
Air 

*7Mg 

1,120 
890 

10,600 
9,130 

3,640 
3,190 

70,400 
60,600 

Filter 
$/Ton 

1,010 
800 

9,600 
8,290 

3,300 
2,890 

63,800 
54,900 

Mist 
Eliminator 

$/Mg 

1,070 
800 

10,400 
7,780 

3,580 
3,110 

65,000 
53,300 

$/Ton 

970 
730 

9,420 
7,050 

3,240 
2,820 

59,000 
48,100 

(!)AI1 values are calculated from a baseline of no control. 
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TABLE 6-21 

COST EFFECTIVENESS: FABRIC FILTER, AFTERBURNER WITH HEAT RECOVERY 
AND ASPHALT STORAGE MIST ELIMINATOR CONTROL SYSTEMS 

Second Quarter 1987 Dollars 

6
-3

2 

Facility 

Filler Surge 
& Storage 

Parting Agent 
Surge & 
Storage 

Asphalt 
Storage 

Blowing 
Stills 

Modified 
Bitumen 
Mixing 

Annual 
Operating 
Hours 

4000 
8000 

4000 
8000 

800 
4800 

2000 

Pollution 
Mist 

Eliminator 
$/Mg $/Ton 

4,760 
1,823 

4,310 
1,656 

Control Cost Effectiveness^) 
Fabric After Burner With 
Filter Heat Recovery 

$/Mg 

1,390 
1,300 

1,730 
1,610 

$/Ton $/Mg 

1,260 
1,180 

1,570 
1,460 

32 

5,100 
4,400 . 

$/Ton 

29 

4,630 
3,990 

0)A11 values are calculated from a baseline of no control. 



P.54 
•"Tl 

with one exception. The A/BWH/R on the Modified Bitumen Process 

Mixing tanks costs about twice as much per unit weight of pollutant 

collected as the alternative devices, due to the low pollutant load 

and the consequent high fuel cost. With this exception, the differ

ences in cost effectiveness between devices for the same source are 

within the error in the cost numbers and have little significance. 

The data also Illustrate why the A/BWH/R is exclusively chosen 

for blowing stills. The high pollutant load results in a low fuel 

cost which translates to a cost effectiveness better by an order of 

magnitude than values for possible alternative systems such as an ESP 

or ME. 
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APPENDIX A 

LINE ITEM ANNUAL COST EXAMPLE 
SATURATOR, WET LOOPER AND COATER 

ELECTROSTATIC PRECIPITATOR 
AUTOMATIC CLEANING-FINNED TUBE PRECOOLER 

Direct Costs 

Operating Labor at 0.5 hr/shift 

8000 
8 x 0.5 x 11.03 5,515 

Supervision at 157. of Operating Labor 

0.15 x 5515 827 

Maintenance Labor at 0.5 hr/shift 

^ - x 0,5 x 11.03 x 1.1 6,067 

Maintenance Material, at 100% of Maintenance Labor 6,067 

Detergent for Weekly Cleaning 

Vendors recommendat ion(1) 5,971 

Utilities (2) 

Electricity 17.0 KW x 8000 hr x 0.068 ^-^ 9,250 

gal 
min 

x $0.25/1000 gal 10,020 

Cooling Water 83.5 *fi x 60 x 8000 
m m 

TOTAL DIRECT COST 43,717 
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Indirect Costs 

Overhead at 60% of sum of total Labor and 
Maintenance Materials 

0.6 (5515 + 827 + 6067 + 6067) 11,085 

Property Tax at 1% of Total Capital 
Investment = 0.01 (174,000) 1,740 

Insurance at 1% of Total Capital 
Investment = 0.01 (174,000) 1,740 

Administration at 2% of Total Capital 
Investment = 0.02 (174,000) 3,480 

Capital Recovery, 20-year life and 

10% interest = 
0.1(1.1)20 

(l.l)20-i 
x (174,000) 

Total Indirect Cost 

TOTAL ANNUAL COST 

Say 

20,445 

38,490 

82,207 

82,200 
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Notes: 

(!) Vendors recommendation (Reference 21) 1s 1.5 gal of detergent per 
1000 scfm-per week. Detergent cost is $8/gal, so cost is: 

10,450 x 0.001 x ~ 2 x 1.5 x 8 = $5971/year 

(2) Utility Requirements 

Cooling water requirement: Waste gas must be cooled from 470°F 
to 100°F. 

A. Finned Tube Precooler 

Convert gas flow to lbs/min. Use ideal gas law with 
R = 0.7302 (atm) (ft3)/lbmole)(°F) 

(1)(10,450) = (1b^gaS)(0.7302)(530) . 

lbs.gas = 783 lbs/min 

Heat capacity = 0.24 Btu(lb)(°F) (Reference 23 Figure 3-12) 

Sensible heat to cool gas = (0.24)x(783)x(470-100) = 69536 Btu/min 

Pollutant load = 13gQQQ * gjj00 = 0.5649 lbs/min 

One-half condensed = 0.28 lbs/min 

Latent heat = 0.28 (150) = 42.4 Btu/min 

Total heat released = 42 + 69536 = 69578 Btu/min 

Use 100°F rise for water 

69578 
lbs/hr water = / I Q Q W ? 0)

 = 6 9 5 « 8 lbs/min 

= 83.5 gal/min 

B. Evaporative Recirculating Precooler 

Spray chamber is in counter current flow. It is assumed gas 
entering spray chamber is at 470°F and dry. The psychometric 
chart (Reference 23) shows that dry gas at 470°F will reach 
saturation at 121.8°F. Water content at saturation is 0.0862 
lbs/lb dry gas. 
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At saturation remainder of cooling is by direct heat transfer 
against the incoming water. As the gas cools some of the water 
jt contains will condense (Reference 23). The water content of : 
saturated gas at 100°F is 0.0429 lbs/lb dry gas. Therefore: 

Sensible heat of cooling = 783(0.24)(121.8-100) = 4,097 Btu/min 

Heat of condensation = 783(0.0862-0.0429)(1043) = 35,364 Btu/min 

TOTAL 39,461 

where 1043 Btu/lb 1s the latent heat of water. 

Quantity of incoming 80°F water required to cool the gas to 
100°F = Q: 

39461 = Q(1.0) (121.8-80) 
Q = 944 lbs/min 

= 113 gpm 

Quantity of water evaporated = 783(0.0429) = 33.6 lbs/min 

Set purge equal to evaporation so makeup = 67.2 lbs/min. 
= 8 gpm. 

Electricity requirement: Duct and hood pressure drop was esti
mated at 7 in H2O. From Reference 22, pressure drop for ESP is 
about 0.8 in H2O for a total pressure drop (AP) of 7.8 in H2O. 

Equation 5-15 Reference 5 

Fan Power = 0.000181(Q)(AP)<j> 

Q = system flow rate acfm 
AP = pressure drop, in H2O 
<J) = operating hours 

Q = 10,450 ||jj = 11,042 acfm @ 100°F 

Fan power = 0.000181(11,042)7.8 = 15.59 kWh/h 

Power to operate ESP = 0.125 kW/1000 acfm (Reference 22) 

Power requirement = 0.125(11,042)(Y^QO) 

= 1.38kWh/h 

Total Power requirement = 15.59 + 1.38 = 16.97 ~ 17.0 kwh/h 
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7.0 ENFORCEMENT ASPECTS 

According to representatives of the Asphalt Roofing Manufacturers 

Association (ARMA), there have been no major, widespread problems within the 

industry in meeting the NSPS requirements.1 

Complete compliance information and data were often difficult to obtain. 

The representatives of the regulatory agencies were at times unfamiliar with 

the NSPS and its requirements. 

7.1 EMISSION TESTING 

During a meeting with ARMA representatives, several concerns were 

expressed dealing with emissions testing at asphalt processing and asphalt 

roofing plants. The first dealt with the length of testing; with the 

variable production problems associated with organic products, it often takes 

2 to 3 days to achieve three 2-hour test runs. During the original NSPS 

development, it was determined that a 2-hour test run was necessary to 

achieve sufficient sample weight. Another concern was that testing has 

become quite costly; $5,000 to $10,000 to test a roofing line, and $10,000 to 

$20,000 to test a blowing still. In contrast, current EPA estimates for 

roofing line testing costs are $5,000 to $7,000, and $6,000 to $8,000 for 

testing a blowing still.2 in reference to the Method itself, several 

concerns were also expressed: it is often difficult to maintain the proper 

probe temperature when testing a blowing still; use of a temperature monitor 

behind the filter often causes leakage; and there should be safety 

precautions for the use of the solvent trichloroethane (TCE) specified in the 

Method, or an alternative solvent recommendec 1 The EPA recognized the 

difficulties in maintaining proper probe temperature during testing of 

asphalt blowing stills for the development of the original NSPS. However, it 

is essential to the Method that proper probe temperature be maintained so 

that some gaseous phase hydrocarbons do not pass through the filter 

uncondensed, thus giving incorrect test results. For the same reason, 

monitoring the temperature of the gas stream behind the filter is crucial to 

the performance of the Method. Proper probe temperature can be achieved, 

most likely with a water cooled probe; and with proper assembly and care, 

leaks can be avoided. During test Method development, it was determined that 
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a chlorinated solvent was necessary to properly clean the equipment; TCE was 

the least volatile of those appropriate for this application. At this time, 

no equivalent alternative solvent has been identified. Occupational 

standards and guidelines for TCE have been published by the Occupational 

Health and Safety Administration (OSHA)..- v. 

During a visit by the EPA to an asphalt roofing plant, some additional 

concerns dealing with testing were presented. The low, variable stack flow 

rates and corresponding low sample volume (in this instance for a mist 

eliminator controlling a saturator) made it hard to select the proper nozzle 

size with which to maintain isokinetic flow.3 The EPA recognizes that this 

can be a problem, especially with improperly sized stacks. Individual cases 

may be reviewed with regulatory agencies if necessary. The need for a 

minimum filter temperature was questioned; lowering the temperature would 

potentially condense and collect more particulate matter, thus increasing the 

emissions for that facility.3 Due to the fact that this Method is so 

temperature dependent, the temperature range in which the data was collected 

to develop the.original standard is also the range specified for testing. 

This will ensure that no plant is unnecessarily determined as out of 

compliance. 

One modified bitumen production facility experienced difficulties with 

cyclonic flow while testing their impregnation vats (which are uncontrolled). 

Straightening vanes were installed, and the problem corrected.4 An asphalt 

roofing plant encountered problems while testing their new blowing still 

(controlled by an incinerator); steam is used for fire/explosion prevention, 

resulting in a high moisture content stack gas. Since the filter temperature 

is below the dew point, condensation was causing blinding of the filter. The 

state regulatory agency and the EPA together developed a modified test method 

to alleviate the difficulties.^ 

There were two instances of use of an improper test method. In these 

cases, testing was performed using EPA Reference Method 5, which is the 

standard particulate sampling procedure, rather than EPA Reference Method 5A, 

which is specifically for asphalt particulate emissions. Method 5A has a 

lower filter temperature than Method 5, to ensure gas-phase hydrocarbons 
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are condensed, and subsequently captured. The solvent used in Method 5A 

(trichloroethane) also differs from that in Method 5 (acetone). 

Several of the test reports acquired during this review did not contain 

the required Method 22 fugitive visible emissions data from saturator 

enclosures, or the Method 9 stack gas opacity data. Monitoring data for the 

control device operating temperature taken during the performance test was 

also often not included with the test report as required. However, the 

required continuous monitoring of these temperatures is being carried out by 

the majority of the facilities surveyed. Compliance data was available for-

only one plant that had an affected facility with an opacity standard only 

(mineral storage and handling, asphalt storage). 

7.2 NSPS INTERPRETATION 

There are two basic issues in the area of NSPS interpretation: 

applicability of the standard to the production of fiberglass products 

(coater only), and applicability of the standard to modified bitumen 

production. 

The standard currently being applied to coaters producing fiberglass 

products was originally developed for an organic shingle line comprising a 

saturator, wet looper, and coater combination. The regulatory agencies have 

taken the limit developed for the organic line and enforced the same limit 

for a fiberglass line which uses only the coater section. Therefore, it is a 

lenient limit when applied to the coater only. This limit appears to be 

uniformly enforced, but there is some question as to whether or not it is an 

appropriate value. The emissions from fiberglass lines as reported in 

Chapter 5 are approximately an order of magnitude lower than the NSPS limit 

being applied. 

The production of modified bitumen is a new sector of the asphalt 

roofing industry which has developed since the original NSPS. Because of 

this, there are uncertainties in interpretation and inconsistencies in 

enforcement of the NSPS among the regulatory agencies when applying it to 

this process. There are 20 plants currently able to produce modified bitumen 

in the U.S.; only three of these have been determined as subject to the 

regulation. At all three, the standard which was applied was that for a 
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saturator producing smooth surfaced roll roofing (0.4 kg particulate/Mg 

roofing produced). However, at one plant the impregnation vats only are 

being classified as a saturator„ while at the other two plants, the 

Impregnation vats and mixing tanks combined are classified as the saturator. 

There is some question as to whether or not the standard, as currently 

written, actually applies to this process» The emissions reported are 

approximately an order of magnitude below the applied limit. The process and 

product parameters (temperatures9 line speeds, product weights) at facilities 

tested to establish the original NSPS emission limits are substantially 

different from those at facilities producing modified bitumen. The current 

standard was developed for lines where asphalt was being applied to organic 

cellulose fiber felt. In contrasts, modified bitumen is an asphalt/polymer 

mixture which is applied to a polyester web„ 
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