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DISCLAIMER

This report was prepared for the United States Environmental
Protection Agency, Region V, by PEDCo Environmental, Inc., 1in
fulfillment of contract No. 68-01-4147, Task Order No. 80. The
contents of this report are reproduced herein, as received from
the contractor. The ocpinions, findings, and conclusions ex-
pressed are those of the authors, and not necessarily those of

the Environmental Protection Agency.
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ABSTRACT

This report presents the results of a study to evaluate the
effect of environmental regulations on present production and
future expansion capabilities of the 24 active cement plants in
U.S. EPA Region V. This study was done in response to allega-
tions that environmental regulations are a significant factor in
the present Midwest cement shortage. The results of a survey of
these 24 plants show that environmental regulations are not
significantly affecting overall cement production in Region V.
However, retirement of 13 percent of present cement capacity in
Region V without replacement, from 1975 to 1978, has probably
aggravated the shortage situation. Environmental regulations are
apparently a major factor in the reluctance of cement companies
to expand capacities. This situation may change 1in the near
future as rising cement prices improve the return on investment
from plant expansion, and as acquisitions of smaller cement com=-
panies by larger corporations increase the financial capability

to expand.
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SECTION 1

SUMMARY AND CONCLUSIONS

This report evaluates the effects of envirconmental regula-
tions on current production and potential expansion of the 24
cement plants in U.S. EPA Region V.* One additional plant in
Ohio, which was closed in 1976 but is being reopened by another
company, was not included in the survey because it was 1in opera-
tion only part of 1978 and was only grinding clinker. The report
was written in response to allegations that environmental regula-
tions are contributing to a cement shortage in the Midwest, which
has slowed construction activity and raised public concern about
the causes of the shortage.

In early 1979, PEDCo surveyed each of the 24 plants in
operation in Region V. The information in this report is based
on that survey, on subsequent contacts with personnel in several
of the plants, on information obtained from U.S. EPA Region V and
from state environmental control agencies, and on a literature

review.

EPA Region V consists of the States of Illinois, Indiana,
Michigan, Minnesota, Ohio, and Wisconsin.



1.1 BACKGROUND INFORMATION

Many reasons have been cited for the Midwest cement short-
age, which started in the West in 1977 and spread eastward to the
Midwest by 1978. The major reasons mentioned in the literature
include unusually high demand, caused by increased construction;
lower producticn, caused by such short-term factors as bad weath-
er, the 1978 coal strike, transportation bottlenecks and strikes,
and shipments of cement from the Midwest to other states; and the
effect of environmental regulations on production and expansion
capabilities, including some plant c¢losings. Shortages were

predicted again for the 1979 building season.

1.2 RESULTS OF PLANT SURVEY

Of the 24 cement plants in Region V, 10 are dry process, and
3 of these 10 plants have preheater kilns, the @ost energy effi-
cient means of producing cement. Ten plants are wet process,
which consumes more energy than the dry process. The remaining
four plants have clinker grinding facilities only.

Fifteen of the 24 plants use coal exclusively for normal
operation, two use coal and natural gas, two use coal and oil,
and one uses o0il and gas. The four grinding plants use elec-
tricity for grinding.

1.2.1. Effect of Environmental Regulations on Current Production

Only 2 of the 24 active plants reported a serious loss in
production ({(about 50 percent) for 1978; both of these plants,
which have preheater kilns, were visited. 1In one of them, start-

up coincided with the severe winter of 1978. This circumstance
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and two catastrophic process failures in the spring of 1978 were
responsible for most of the production loss. At the other se-
verely affected plant, nearly all the production loss stemmed
from a continuing process problem that caused opacity violations
during roller mill startup and when changing from the mill oper-
ating mode to a bypass mode utilizing flue gas conditioning
towers.

Twelve other plants indicated that environmental regulations
are reducing the amount of cement they can manufacture by an
average of 2 to 5 percent. The reduction i1is caused by state
regulations that require cement plants to slow or stop kiln
rotation when control equipment malfunctions occur, when the
control system is shut down during transitions, or when exhaust
gas conditions are too unstable for adequate particulate collec-
tion.. The last circumstance applies particularly to kilns
equipped with electrostatic precipitators for particulate con-
trol.

Overall production for a normal year with no severe prob-
lems, as reported by the 24 plants in operation in Region V, is
approximately 94 percent of the design capacity given in the 1977
annual yearbook of the Portland Cement Agsociation. Cement
producers generally cite 80 percent of design capacity as repre-
senting normal production. Environmental regulations do not,
therefore, appear to have a significant effect overall, on pro-
duction levels in these plants. Figure 1-1 presents the produc-

tion trend for the plants from 1972 through 1978 and shows that
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Production trends for cement plants
in Region V, 1972-1978.




production peaked in 1973, reached a low point in 1975, and has
increased each year since, except for 1978. Preliminary figures
from the Bureau of Mines on shipment of finished cement £from
plants in Region V (shipments should be close to production) show
that approximately 11,452,000 Mg (12,625,000 tons) were shipped
in 1978. This is a slight reduction in production as compared to
1977, and may reflect the short term problems such as extremely
bad weather, strikes, and transportation difficulties that occur-
red in Region V during 1978. This production level 1is still
approximately 80 percent of design capacity for all 24 active
plants in the region.

1.2.2 Effect of Environmental Regulations on ExXpansion of
Capacity

Most of the comments elicited by the survey concerned the
effect of environmental regulations on expansion of capacity.
Only seven plants (two of which are grinding plants) indicated
that they could expand capacity; only one plant is actually doing
so. Plant personnel cited several deterrents to expansion: the
high cost of meeting environmental regulations; low return on
investment; and the delay in obtaining permits, which increases
the lead time for constructing new plants.

We have analyzed these factors and arrived at several con-
clusions, which are summarized in the following paragraphs:

The cost of meeting environmental regulations increases the
threshold for an adequate return on investment. The contribution

of pollution control equipment to the capital investment of a new



cement plant in Region V appears to be about 15 percent. (10
percent for air pollution equipment cnly, according to a recent
Portland Cement Association survey of its members). Retrofit
costs of pollution control equipment may exceed 25 percent of the
net worth of an existing plant in some cases. Operating costs
attributable to pollution control eguipment for cement plants are
scarce because no recent economic studies have been done and only
one plant in Region V provided a cost estimate. Maintenance of
air pollution control egquipment at this plant is estimated to
account for 2 percent of the price of cement.

In the future, new regulaticns to control fugitive dust and
hazardous waste will add to plant capital and operating costs.
The cement industry, however, is one of many industries facing
this problem. The increased cost is passed along to the consumer
as higher prices for cement.

The acgquisition of small cement companies by larger com-
panies 1is a continuing trend; since the large companies have
greater financial capabilities, they should be better able <to
invest in expansion. Cement prices may need to be significantly
higher in the future to provide the return on investment needed
for cement companies to undertake expansion.

Current permit procedures for new plants add substantially
to the lead time required for construction and restrict the
ability of the cement industry to respond rapidly to a shortage.
Under normal conditions, state preconstruction permits, Federal

permits [Prevention of Significant Deterioration (PSD) and Best



Available Control Technology (BACT)! should take less than 1 year
to review. Plants in a nonattainment area, however, may need
additional time for approval or may not be able to be built
because of other emission sources. Approval of water and solid
waste permits does not usually bring delays, because they are
reviewed at the same time as the air permits. Most delays in
permit approval occur because the company does not submit ade-
gquate information, the review staff at state or Federal agencies
is limited, or public hearings lead to objections to the plant
that result in the filing of lawsuits.

Permit procedures should be streamlined so that cement
companies can build new plants in the shortest possible time with
the confidence that control regulations will not be changed part
way through the project. U.S. EPA is changing the reporting
requirements so that a single application can be used to submit
information relating to air, water, and solid waste.

The responses to the survey about cement plants in Region V,
plus information in the literature, support the conclusion that--
justifiably or not--environmental regulations are playing a role
in the reluctance of cement companies to invest in new capacity.
The ability to meet increasing demand is the.key tc a long-term
solution to the present shortage and to the prevention of future

shortages.



1.2.3 Other Factors Affecting the Midwest Cement Shortage

Several other factors were mentioned by cement companies as
contributing to the Midwest cement shortage: unusually high
demand, plant closings, and unavailability of eguipment.

In 1975 through 1978, about 13 percent of the capacity in
Region V was retired without replacement. The retirements in-
volved six plants with a combined annual capacity of 1,890,000 Mg
(2,084,000 tons). 1In conjunction with other, short term problems
that occurred in late 1977 and early 1978, these plant closings
probably aggravated the cement shortage in the Midwest. At two
of the plants, the cost of raw materials was the main reason for
closing. At the other four plants, the high cost of complying
with environmental regulations was cited as the main reason for
closing, although the increased cost of a raw material additive
was also a pféblem at one of these plants. Thus environmental
regulations appear to have had an indirect effect on production
in Region V by becoming a factor in the decision to close down
older plants with marginal control equipment. In most cases, the
regulations do not give control agencies the flexibility to adapt
requirements to an older plant (for example) that is only mar-
ginally out of compliance and could continue‘to operate profit-
ably for several more years. The cost of an additional envi-
ronmental control could force such a plant to close. At one

plant in Region V, however, a misunderstanding between the cement



company and enforcement officials resulted in the plant being
closed when it could have remained open for 3 more years under a
variance.

The reluctance of cement companies to expand capacity is a
serious concern when plants are being closed without replacement.
Expansion of capacity to meet demand is of critical importance
and overexpansion is unlikely to occur at a time when cement
companies are predicting future plant closings.

The qguestion of the cost-effectiveness of the EPA environ-
mental regulations for cement plants is beyond the scope of this
report. It is, however, a controversial issue, and further study
would be wvaluable in light of the new regulations that are pro-

posed for fugitive dust and hazardous wastes.



SECTION 2

INTRODUCTION

2.1 PURPOSE OF STUDY

The purpose of this report is to investigate allegations
that environmental regulations are a significant cause of the
present cement shortage in the Midwest. The study area 1s Region
V (Illincis, Indiana, Michigan, Minnesota, Ohio, and Wisconsin)
of the U.S. Environmental Protection Agency (EPA). A survey of
each cement plant in Region V provided the basic information in
this study about limitations on production and expansion. Sec-
tion 1 has already summarized the results and conclusions of this
study. The remainder of Section 2 discusses background informa-
tion relevant to the cement shortage, and the outlook for future
supplies.

Section 3 provides a brief description of the portland
cement process, the major emission points, and applicable control
equipment used. A review of Federal and state environmental
regulations is also provided.

Section 4 presents the results of the survey of the 24
active cement plants in Region V. This includes a description of
the data requested and the reported impacts of environmental
regulations on present production and future expansion capabili-

ties.



Section 5 presents case histories from two plants that
reported substantial curtailment of production because of envi-
ronmental regulations. Included in each case history are a
description of the specific problem(s) causing production cur-
tailment, company efforts to solve the problem(s), and the out-
look for increased production at these plants. A third case
history on the events surrounding the closing of a Region V

cement plant is also presented.

2.2 BACKGROUND OF CEMENT SHORTAGE IN THE MIDWEST

The shortage of cement now plaguing the Midwest began in
California in late 1977 and spread eastward to other parts of the
country. Cement prices have escalated because of the shortage,
and there have been costly delays in construction projects and
disruption of employment patterns.
2.2.1 Causes

Different sources have suggested various causes of the
present shortage in general and applied specifically to the

Midwest.l’2’3'4

The major causes cited from these sources are
summarized below.
2.2.1.1 High Levels of Construction--

The Portland Cement Association (PCA) projected that rising
interest rates and scarcity of credit would cause house construc-
tion to peak in early 1978 and then decline to a sustainable

level. This projection, however, proved wrong. Construction

began on more houses during the first 7 months of 1978 than



during the same period in 1977, and total construction value was
3 percent higher in the first half of 1978 than in the first half
of 1977.

2.2.1.2 Lower Production Levels=--

There are a number of reasons cited for the failure to meet
demand. One is the lack of capital investment earlier in this
decade. During the early months of 1978, inclement weather, fuel
supply problems attributed to the coal strike, and energy con-
versions from petroleum to coal firing kilns reduced the normal
buildup of product inventories. Because many plants delayed
their usual maintenance shutdowns to make up 1lost production,
extended downtime occurred during the building season.

Aggravating the shortage in the Chicago area was the 2-month
closing of locks on the Illinois Waterway.2 Three producers that
together supply one-third of the area's cement use the waterway.
Also, strikes at some remaining plants reduced overall supplies.
2.2.1.3 shipments to Areas of Earlier Shortages--

The shortage that started in the West in late 1977 resulted
in higher prices for cement and drew supplies from plants in the
Midwest, which would normally stockpile cement during the winter.
Shipments to areas of earlier shortages thus £educed supplies in
the Midwest.
2.2.1.4 Environmental Regulations--

There are allegations that stringent environmental regula-
tions implemented since the passage of the Clean Air Act of 1970

caused several older plants to close prematurely in the early



1970's. In addition, the large capital expenditures required to
achieve compliance have reportedly prevented other plants from
implementing energy conservation programs, plant modernizations,
and capacity expansions. Expansion takes from 3 to 4 years,
which includes time to get necessary environmental permits.
2.2.1.5 Price Fixing--

Some building and labor leaders5 have alleged that the
cement manufacturers have created a false shortage to force up
the price of cement. California, Kansas, and Oregon have filed
suits charging several companies with conspiring illegally to fix

or maintain prices for cement and allocate territories.

2.3 OUTLOOK FOR FUTURE CEMENT SUPPLIES

According to the PCA, it seems that only reduced demand from
the home building industry would bring about significant relief
in 1979. Although supplies appear adequate to meet national de-
mand, regional shortages will probably occur through 1980. About
4.5 million tons of new capacity is scheduled for operation
nationwide between 1978 and 1980, but the closing of older plants
and kilns will somewhat offset these additions.

Most experts believe that the long-term outlook for adequate
supplies depends on the cement industry's ability to expand ca-
pacity and obtain the necessary environmental approvals to con-

struct new plants.l’z'5

The PCA predicts a growing market for
cement. Some problems, however, could affect the cement in-

dustry. These problems include the cost of new plants ($90 to
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$110/ton of annual capacity),l the implementation of wage and
price guidelines, and the overexpansion that might result from

the cyclical nature of the construction industry.
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SECTION 3

REVIEW OF PORTLAND CEMENT PROCESS
AND ENVIRONMENTAL CONTROLS/REGULATIONS

3.1 PROCESS DESCRIPTION]”Z’3

Portland cement is a powdered material which, with water,
forms a paste that hardens slowly, bonding rock, gravel, and sand
into concrete. ©Portland cement production involves guarrying,
crushing, grinding, blending, clinker production, finish grind-
ing, and packaging. Figure 3-1 depicts a typical process flow
diagram for portland cement production.

Limestone and shale are blasted from guarries, usually close
to the cement facility. The raw materials are transported to the
primary crusher by truck, railrocad car, or conveyor belt.

The primary crusher (gyratory, jaw or roll) reduces the size
of rocks to between 15 and 25 cm (6 and 10 in.) across. After
the rocks are broken, they are carried by conveyors to the sec-
ondary crushers, usually of the "hammer mill" type, which crushes
them to less than 2 cm (3/4 in.) across.

The crushed raw materials then undergo a fine grinding
process, which further reduces their size. The fine grinding can
be done by the wet or dry process. In the wet process, raw feed
is combined with water to form a slurry consisting of more than

one-third water. This slurry is discharged from the mill and
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stored in huge open tanks, where additional homogenization takes
place. The slurry is then pumped into the kiln. In some in-
stances, moisture 1s removed by vacuum filters, thickeners, or
hot kiln exhaust gases. In the dry process, the raw materials
may be dried separately before grinding, but more commonly,
grinding and drying are done simultaneously. Exhaust from the
rotary kiln that follows this step supplies hot gases for drying.

The wet slurry or the dry mix 1is fed into a rotary kiln
(Figure 3-2) to form cement clinker. The kiln is fired with oil,
gas, or coal. As the feed travels through the kiln, it is dried,
calcined, and partly fired at a temperature of about 1600°C
(2900°F). Newer fuel saving techniques for clinker production
include longer Kkilns, and suspension and traveling grate pre-
heaters.

In a suspension preheater, dry raw feed is fed downward
through a series of cyclones against an upward hot gas flow,
resulting in an effective countércurrent heat exchange. The hot
gas from the kiln exhaust does not require any additional heat
input, although some flash preheating systems are now being
introduced.

In a traveling grate preheater system, ground raw feed is
pelletized and discharged to a hopper at the feed end of the
traveling grate. A uniform bed of pellets is spread across the
full width of the traveling grate. The pellets are heated and

partially calcined before entering the rotary kiln.
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For all kiln types the clinker drops from the lower end of
the kiln into some form of cooler where 1its temperature 1is
quickly reduced. New or modified designs carry the clinker on a
perforated grate through which air is forced. A portion of hot
overgrate air is used as combustion air for the kiln. The amount
of overgrate air 1is governed by the kiln excess air.

Clinker is mixed with about 5 percent gypsum (to regulate
the concrete's setting time), then ground and mixed in a grinding
mill. Milled cement is classified by a cyclone separator, and
the oversize material is returned to the mill. The cement is
conveyed to silos and then bagged or shipped in bulk by truck,

rail, or barge.

3.2 MAJOR EMISSION POIN’I‘Sl’Z’3

Particulate matter is the primary ppllutant from the manu-
facture of cement. The potential sources of emissions from
portland cement plants are illustrated in Figure 3-1. Kilns,
clinker coolers, and dry milling operations constitute the main
sources of particulate emissions. Sources of fugitive emissions
include quarry sites, transfer points, storage piles, and loading
area.

Small amounts of nitrogen and sulfur oxides may be emitted
from kilns and driers because of the fuels fired to supply heat.
Table 3-1 summarizes emission factors for cement manufacturing,

from AP-42, reference 5.



TABLE 3-1. EMISSION FACTORS FOR CEMENT MANUFACTURING
WITHOUT CONTROLS?Z

Dry process Wet process
Dryers, Dryers,
Pollutant Kilns |grinders, etc. Kilns grinders, etc.
Particulateb
Ib/ton 245.0 96.0 228.0 32.0
kg/MT c 122.0 48.0 114.0 16.0
Sulfur dioxide
Mineral source
1b/ton 10.2 10.2
kg/MT 5.0 5.0
Gas combustion
lb/ton Negligible Negligible
kg/MT Negligible Negligible
0il combustion £
1b/ton 4.28 4.28
kg/MT 2.1s 2.1s
Ccal combustion
1b/ton 6.85 | 6.85
kg/MT 3.4s8 3.48
Nitrogen oxides
1b/ton 2.6 2.6
kg/MT 1.3 1.3

These emission factors which are taken from Reference 5, include emissions
from fuel combustion, which should not be calculated separately.

Typical collection efficiencies for kilns, dryers, grinders, etc., are:
multicyclones, 80 percent; electrostatic precipitators, 95 percent;
electrostatic precipitators with multicyclones, 97.5 percent:; and fabrac
filter units, 99.8 percent.

The sulfur dioxide (S03) factors presented take into account the reactions
with the alkaline dusts when no baghouses are used. With baghouses,
approximately 30 percent more SO0 1s removed because of reactions with

the alkaline particulate filter cake. Also note that the total S02

from the kiln 1s determined by summing emissicn contributions from the
mineral source and the appropriate fuel,

These emissions are the result of sulfur being present in the raw materials
and are thus dependent upon source of the raw materials used. The 10.2
1b/ton (5.1 kg/MT) factors account for part of the available sulfur
remaining behind in the product because of i1ts alkaline nature and

affinity for SOZ'

S is the percent sulfur in fuel.



3.3 APPLICABLE CONTROL EQUIPMENT

The main pollution control devices in the portland cement
industry are mechanical collectors, electrostatic precipitators
(ESP's), gravel beds, and fabric filters (baghouses). Combina-~
tions of these devices are sometimes used depending upon the
operation and exhaust gas temperature. Only a few plants use
high-energy venturi scrubbers.

The kiln is the largest emission source in a cement plant,
the most difficult to control properly, and thus the most likely
to be controlled inadequately. A fabric filter or an ESP is
usually installed on the kiln. Wet scrubbers have proved to be
impractical for this application. Many kilns are also equipped
with mechanical collectors to remove coarse particles from the
dust.

Kiln exhaust gases are cooled in spray-towers by bleed air
or a combination of the two to a temperature of 232° to 288°C
(450° to 550°F) before entering fabric filters. These filters
are usually made of glass or Nomex fabrics, which can withstand
temperatures as high as 290°C and 230°C (550°F and 450°F), re-
spectively. Higher temperatures accelerate the aging of bag
fabrics. Thus, when fabric filters rare uséd on dry process
kilns, gas temperatures are of primary concern.

Conversely, fabric filters used on wet process kilns must be
protected from gases reaching the dewpoint [usually in the range

of 130° to 150°C (270° to 300°F)]. This is achieved by providing



an outer layer of insulation on precleaning cyclones, ductwork,
and hoppers.

When ESP's are used on dry kilns, water cooling and condi-
tioning exhaust gases can overcome problems of resistivity and
sulfate buildup. Wet process kilns have the proper moisture and
temperature characteristics for effective electrostatic precipi-
tation. As with fabric filters, extensive thermal insulation
must be provided on wet process kilns to prevent condensation of
water vapor within ESP's or fabric filters. Several installa-
tions with preheaters utilize exhaust gases from the kiln to dry
the raw material. This increases the moisture content and re-
duces the temperature of the gases entering the ESP.

All or a portion of the dust collected in ESP's or fabric
filters may be recycled to the process. This depends on the
alkaline content of the dust. Use of a cyclone as a precleaner
usually reduces the alkaline content of the dust passing through
to the secondary collector, from which it is recycled to the
process. If dust from the kiln has low alkalinity, a cyclone may
not be used and all of the dust collected in the ESP or fabric
filter will be recycled.

Clinker cooler dust requires a high—éfficiency control
device. ESP's are not generally used for clinker cooler control,
but have been successfully applied at several installations.
Gravel bed filters are achieving some popularity for control of

clinker cooler emissions. The filter medium consists of silica

w
1
0



gravel, which is insensitive to temperature. Gravel bed filters
can handle gases as hot as 540°C (1,000°F) with no cooling or
conditioning reguired.

Raw and finish milling processes are best controlled by
fabric filters, although ESP's can effectively clean exhaust
streams from finish mills. The control devices, connected in a
closed loop with air separators, transport the collected material
back to the process for cement production.

At the numerous transfer points in a cement plant, cloth
filters are often used to recover dust. Properly designed hoods,
used with 0.5 - 2 m3/s (1,000 - 4,000 cfm) fans, can effectively
control emissions. At some plants, water sprays are used to
minimize emissions from transfer points.

Table 3-2 summarizes the types of control equipment used by

cement plants in Region V.

3.4 REVIEW OF ENVIRONMENTAL REGULATIONS

3.4.1 New Source Performance Standards

Pursuant to Section III of the Clean Air Act, the Adminis-
trator of the U.S. Environmental Protection Agency promulgated
standards of performance for new and modified portland cement
plants on December 23, 1971 (36 FR 15704). These standards are
applicable to portland cement plants whose construction or modi-
fied was commenced after August 17, 1971. The standards limit
particulate emissions from the kiln to 0.15 kg/metric ton (0.30

1b per ton) of feed (dry basis) to the kiln and from the clinker



TABLE 3-2. SUMMARY OF CONTROL EQUIPMENT
ON MAJOR EMISSION POINTSZ

Emission Number of plants reporting

point ESP Fabric filter Other Combination
Kiln 12 5 3P
Clinker cooler 9 6 3d
Grinding mill 21 1€
a

The total number of plants reporting was 24.

One multicyclone and ESP, one multicyclone and fabric filter,
and one ESP and fabric filter.

€ Two multicyclone, three gravel bed filters, and one planetary
cooler.

d One multicyclone and ESP and two combinations of one gravel bed
filter and fabric filter.

One Norblo dust collector.



cooler to 0.05 kg/metric ton (0.10 1lb per ton) of feed (dry
basis) to the kiln. The opacity limits are 20 percent for emis-
sions from the kiln; 10 percent for emissions from the clinker
cooler, and 10 percent for emissions from other equipment.
Appendix A fully delineates the New Source Performance Standards
(NSPS) pertinent to the portland cement industry.

Federal regulations allow each state to develop a program
for enforcing NSPS within its boundaries. Thus, many states and
local regulations allow particulate emissions to vary with the
rate of input of raw materials.

3.4.2 State Emission Regulations

Applicable particulate emission regulations for each of the
six states within U.S. EPA Region V are presented in detail in
Appendix B. For existing sources, Minnesota, Michigan, and
Wisconsin have specific regulations for cement plants. For new
sources, all of the states except Indiana have specific regula-
tions for cement plants. Of the five states having specific
regulations for new sources, all but Wisconsin have regulations
identical to the Federal NSPS. Table 3-3 compares particulate
emission regulations for existing and new sources 1in the six
states of U.S. EPA Region V.

3.5 WATER POLLUTION CONTROL REGULATIONS APPLICABLE TO CEMENT

MANUFACTURING PLANTS

Cement manufacturing plants may be subject to Federal,

state, or local water pollution control regulations.
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3.5.1 Federal Regulations

Facilities which discharge their effluent via a point source
into surface water of the United States are subject to Effluent
Limitations Guidelines. The limits are set out in an NPDES
(National Pollution Discharge Elimination System) permit. The
permit is obtained either from the Regional Administrator or the
state (where the state is authorized by the Regional Administra-
tor to issue NPDES permits). A copy of the effluent limitations
guidelines as set out in 42 FR 10681, February 23, 1977 1is shown
in Appendix C.

3.5.2 State Regulations

In many instances a state's water quality standards are more
stringent than the Federal regulations. Thus, a state may set
out discharge limitations based on the 1location of the plant,
type of receiving stream, flow and other characteristics. The
limitations are highly wvariable and too numerous to mention.
However, copies of the individual regulations may be obtained
from the state environmental protection agency (or department of
natural resources).

3.5.3 Local Regulations

When a facility discharges its effluent into a local pub-
licly owned treatment works (POTW) it is subject to pretreatment
standards set out by the local POTW. These standards may limit
discharges of heavy metals, biological oxygen demand, total

suspended solids, pH, etc. Most POTW's also place a surcharge on



the effluent; the surcharge is usually based on a formula which
relates the quality of wastewater, BOD and suspended solids in

excess of a specified value to the surcharge.

3.6 SOLID WASTE REGULATIONS

Solid waste regulations do not impact cement plants as much
as the air and water pollution regulations. Most of the process
related solid water in cement plants is in the form of dust and
this is recycled; the small qualities that remain are disposed of
in impoundments or sanitary landfills.

The Resource Conservation and Recovery Act (RCRA) of 1976
which will be implemented in 1980 will put strict controls on
impoundments and sanitary landfills, and may impact cement plants

to some extent.
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SECTION 4
SURVEY OF CEMENT PLANTS IN
U.sS. EPA REGION V

4.1 REVIEW OF PLANTS SURVEYED

PEDCo surveyed and received responses from all 24 active
cement plants in EPA Region V. A breakdown of plants surveyed,
by state, along with design production, capacity, and type of
fuel used, is shown in Table 4-1; Figure 4-1 shows the distribu-
tion of the plants within the six states of Region V.

4.1.1 Fuel Use Data

Fifteen plants use coal exclusively, two use coal or natural
gas, two use coal or fuel oil, one uses fuel o0il or natural gas
for kiln operation. Four plants grind clinker only.

The overwhelming use of coal in these plants is a result of
the current energy situation, in which coal is cheaper and in
more adegquate supply than oil and natural gas and less subject to
interruption in supply (especially than natural gas). The coal,
however, causes higher rates of particulate emissions during
transitional periods and equipment malfunctions.

4.1.2 Type of Process

Ten plants in Region V are dry process, and three of these
have preheater kilns. The other 10 plants with operating kilns

are wet process, which consumes more energy than the dry process.



TABLE 4-1. REVIEW OF CEMENT PLANTS SURVEYED
Total state
production?
x 10° Mg/yr Type of Type of
FPacility (106 tons/yr) process fuel
Michigan 5.71
(6.29)
Aetna Cement Corporation, b
Essexville Grinding N/A
Dundee Cement Company,
Dundee Wet Coal
Medusa Cement Company,
Charlevoix Wet Coal
National Gypsum Company,
Alpena Dry Coal
Peerless Cement Company,
Detroit Wet Coal
Penn - Dixie Industries, Inc.,
Petoskey Wet Coal
wyandotte Cement, -
Wyandotte (Grinding) N/A
Ohiob 2.12
(2.34)
Columbia Cement Corporation,
Zanesville Wet Coal
General Portland, Inc.,
Paulding Wet Coal
Marquette Company,
Pedro Dry Coal
Medusa Cement Company,
Toledo Dry Coal
Southwestern Portland Cement
Company, Fairborn Wet Coal/oil
Normal production 106 mg/yr
(108 tons/yr)
Indiana 2.91
. (3.21)
Lehigh Portland Cement
Company, Mitchell Dry Ceoal




TABLE 4-1 (continued)

Total stace

o a
prodyction Type of Type of

i 4 x 10° Mg/yr
Facility (106 tons/yr) process fuel

Indiana (cont’'d.)

Lone Star Industries, Inc.,

Greencastle Wet Coal
Louisville Cement Company, a

Speed Dry Coal/oil
Louisville Cement Company,

Logansport Wet Coal
Universal Atlas, Buffington Dryd Coal/gas

Illinois 2.55
(2.81)
Illinois Cement Company, a

La Salle Dry Coal
Medusa Cement Company,

Dixon Dry Coal/gas
Marquette Company, Oglesby Dry Coal
Missouri Portland Cement

Company, Joppa Dry Coal

Wisconsin 0.34
(6.38)

Medusa Cement Company,
Manitowoc Wet Oi1l/gas

National Gypsum Company,
Superior (Grinding) N/A

Universal Atlas Cement,
Division of U.S. Steel
Corpeoration, Milwaukee (Grinding) N/A

13.63

TOTAL EPA Region V Production (15.03)

Reported by each plant, and summarized by state.

One wet process coal fired kiln presently inactive althouch
it does meet environmental requlatiors; plant has adequate
supply of clinker from another 2Aetna Company plant.

SME Cement, Inc. plant in Middlebranch, Ohio not included in
survey, since plant is being refurbished after beina closed in
1976, and only operated during a portion of 1978 for grinding
of cement clinker only.

d Equipped with a preheater kiln.

N/A - Not applicaktle.

4-3
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4.2 DESCRIPTION OF DATA REQUESTED

The survey form first reguested general information about
the plant: location, type of process, capacity, normal annual
operating hours, type of fuel used, wajor emission points, and
associated control eguipment. Next, the survey asked whether the
plant could meet its present design capacity and whether it could
expand production. Finally, the survey asked about the effect of
environmental regulations on current production and on future
expansion.

A sample survey form is shown in Appendix D.

4.3 ANALYSIS OF REPORTED IMPACTS ON PRCODUCTION AND EXPANSION

Appendix E paraphrases the responses of each cement plant in
the U.S. EPA Region V to our survey. The plants are not identi~
fied by name or segregated by state. Table 4-2 summarizes the
factors cited by each cement plant 1in Region V as affecting
production, expansion, and the cement shortage in general. The
following sections present a discussion of these factors.
4.3.1 Production

Only 2 of the 24 plants reported a severe loss in production
from their design capacities. Most of the production loss at one
plant stems from continuing problems with start up of a new
preheater kiln. Most of the loss at the other severely affected
plant, stems from problems in starting a roller mill and the
attendant opacity violations. Both plants are producing about 50
percent of their design capacity. Details of these operating

problems are discussed in Section 5.

4-5
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PEDCo did not obtain actual producticn totals for each plant
in Region V, although the numbers reported by some plants were
indicated as being 1978 totals. Rather, the data reported were
taken as being indicative of what a plant could produce in a
normal year with no severe probklems, unless the plant indicated
differently on the survey form. Figure 4-2 shows the number of
plants reporting achievable production under, at, or over design
capacity. Of the 24 plants, 11 are between 80 and 100 percent of
design capacity (7 of these 11 are 90 percent or dgreater); this
represents a total production of 6,058,000 Mg (6,678,000 tons).
Seven plants representing 5,025,000 Mg (5,540,000 tons) of pro-
duction are right at 100 percent design capacity. Five plants
representing 2,277,000 Mg (2,510,000 tons) report achievable
production that is slightly over design capacity. Only one plant
{263,000 Mg (290,000 tons)] reported normal production of less
than 80 percent of design capacity, which cement producers say
represents normal production.2

Twelve other plants stated that environmental regulations
were reducing production at their plant, typically by 2 to 5
percent. The loss was ascribed to the startup and malfunction of
control devices (5 plants) or process equipment (9 plants),
causing either a reduction or stoppage of production. During
startup, most conventional coal-fired kilns equipped with ESP's
operate without controls for several hours. Until the operating

temperature is attained in the kiln, there is a risk of explosion



13

16

14

12

10

6,058,000 Mg
(6,678,000 tons)

NUMBER OF PLANTS

(o))

5,025,000 Mg
(5,540,000 tons)
L

/

2,277,000 Mg —
(2,510,000 tons)

S
/// s
e 4

263,000 Mg
(290,000 tons)

v

LOUNINNNNN

<80% DESIGN 2 80% <100%
CAPACITY DESIGN
CAPACITY

NORMAL LEVEL OF PRODUCTION REPORTED

100% DESIGN
CAPACITY

>100% DESIGN
CAPACITY

Figure 4~2. Level of production for
cement plants in U.S. EPA Region V.

4-38



of combustibles in the ESP. The feed rate of raw materials 1is
also reduced. Plants with preheater kilns experience periods of
high opacity at several stages: during startup of roller mills,
when switching from mill and kiln to kiln only, or vice versa.

Two companies that operate plants under a process welght
regulation said that their cement production was limited to that
feed rate at which the compliance emission test was performed.
One company estimated that this limitation leads to another 5
percent loss in production: the plant could operate at a higher
level, but with marginal control device performance.

Six plants reported that environmental regulations have no
effect on production rates, and five plants reported achievable
production numbers that are somewhat over design capacity (103 to
111%).

All but one’of the plants (a white cement plant) indicated
that demand in their areas 1is presently outstripping supply.

Production trends from Bureau of Mines' data3 spanning 1972
through 1978 are shown in Table 4-3. These data show that pro-
duction in Region V peaked in 1973, reached a low point in 1975,
and has been increasing each year until 1978. Preliminary data
from the Bureau of Mines on finished cement shipments from plants
in Region V show that approximately 11,452,000 Mg (12,625,000
tons) were shipped in 1978. This figure should be close to
production levels of finished cement, and indicate that produc-

tion declined slightly from 1977 to 1978, perhaps reflecting the
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short term problems such as extremely bad weather, strikes,
transportation problems and unexpectedly high demand that oc-
curred in 1978. The lower production level for 1978 still rep-
resents approximately 80 percent of the design capacity of the 24
active plants in Region V.

In summary, the 24 cement plants in Region V reported that
production could be approximately 13,634,000 Mg (15,030,000 tons)
during a normal year without major problems, or about 94 percent
of the design production 14,524,000 Mg (16,011,000 tons). This
figure is far better than the 80 percent production rate that
occurred 1in 1978 and 1s considered normal, and indicates that
environmental regulations are not significantly affecting produc-
tion rates at cement plants in Regicn V, although some problems
at these plants are control equipment oriented. The decrease in
production attributed by some plants to environmental regulations
would be substantial if regained but would still not be enough to
meet demand such as that experienced in 1978.

4.3.2 Expansion

The survey elicited many more comments about the effect of
environmental regulations on expansion than on production. Only
7 plants (2 of them grinding plants) indicated that they could
expand capacity. Only 1 plant 1is presently in the process of
expansion. This section discusses each of the factors reported

as affecting expansion potential for cement plants in Region V.



4.3.2.1 High Cost of Meeting Environmental Regulations--

Twelve plants cited the high cost of complying with environ-
mental regulations as one factor deterring cement companies from
exXpanding production. The implication is that funds that could
be used for expansion are being diverted to pollution control.
These are also cited as playing a major role in the premature
closings of several cement plants in recent years. (These clo-
sures are discussed in Section 4.3.3).

Stringent environmental regulations and the effects of
inflation have made the purchase of pollution control eguipment a

major expenditure for cement plants and for other industries as

well. To remain in compliance, plant personnel must perform
regular preventive maintenance on control eguipment. When mal-

functions do occur, the cost of production is increased. The
added costs are especially noticeagle at plants where less main-
tenance was performed in earlier years when regulations were not
as strict. The end result is higher prices for cement.

Proposed new regulations for fugitive dust and hazardous
wastes may also increase capital and operating costs for cement
plants. In fact, three cement companies in Michigan and one in
Illinois have mentioned these proposed state fugitive dust regu-
lations as being too restrictive and costly. One company indi-
cated that if the regulations go into effect, the grinding of
cement clinker at its plant might become unfeasible. A second
company indicated that the fugitive dust regulations would sub-

stantially reduce its ability to store the product in preparation



for‘the peak shipping season. A third company indicated that the
main source of fugitive dust in the vicinity of the plant was an
interstate highway to which 1little or no control was applied,
while plant procedures included daily sweeping or watering of
streets.

In summary, the companies did not indicate that production
would be directly affected by the proposed fugitive dust regula-
tions, but they believe that the expense of the regulations does
not justify the intended result.

Allegations have been made that EPA did not perform an
adequate economic impact analysis when the New Source Performance
Standards (NSPS) for cement plants were promulgated.4 The EPA
has also been criticized for its policy of treating regulations
in the "aggregate" (rather than studying their application to
each specific industry) in an effort to eliminate unnecessary
costs.5 The issue behind these allegations, however--the cost-
effectiveness of the environmental regulations for the cement
industry-~-is complex and cannot be discussed within the scope of
this report.

It is true that environmental regulations are raising the
threshold for an adequate return on investmeht (ROI) for a new
cement plant (see Section 4.3.2.2), and that operating and main-
tenance costs for control eqguipment are increasing. These fac-
tors are apparently influencing the decision of cement companies
in Region V not to expand production capabilities, as evidenced

by the 12 plants in this survey that cited the high costs of



pollution control. Only one plant however gave any estimate of
annual cost, and stated that maintenance of cyclones, ESP's and
fabric filters, accounted for 2 percent of the price of cement.
The prospect of even stricter control requirements in the in-
dustry raises the concern that the costs will be increased fur-
ther for new plants.

The problem increased cost of building and maintaining
pollution control devices in the cement industry is one shared by
other industries, and these additional costs are passed along to
the consumer in the form of higher cement prices. These prices
will probably need to be significantly higher in future years to
return the investment that the companies will make to expand
their capacity.
4.3.2.2 Low Return on Investment--

Eleven plants cited a low return on investment as one of the
reasons for not expanding production. This item 1is related to
the high cost of complying with emission regulations, mostly for
air.

The economic outlook for building new cement plants is not
encouraging. A recent report by Merrill Lynch, Pierce, Fenner
and Smith Inc.6 estimates from industry sourcés that the capital
spending requirement for new cement plant is $110 to $132/Mg
($100 to $120/ton) of clinker. At a selling price of $55 to
$66/Mg ($50 to $60/ton), this translates into a capital turnover

of 0.5 and, therefore, an average net margin of 20 percent *o



generate an ROI of 10 percent. Historically, the cement industry
has not seen 20 percent net margins even during cyclical peaks.

The minimum plant size for economical operation is believed
to be 544,260 to 725,080 Mg (600,000 to 800,000 tons/yr).6 At a
capital cost of 60 to 80 million dollars, this scale is report-
edly beyond the financial capability of all but the largest
producers. Thig situation may change in coming years as cement
prices rise. However, a number of small cement companies have
already been acguired by larger companies with much greater
financial capability to invest in expansion when conditions are
appropriate.6

Some cement companies have expressed the fear that expansion
will produce an oversupply, but this seem unlikely in view of the
plant closings projected for the next few years.

Dust collection is estimated to account for 18.75 percent of
an 80 million dollar investment for a new 827,000 Mg (750,000
ton) plant.6 The figure is misleading, however, because many of
the collectors recovery product from exhaust streams, and as a
result, increase product yields. This recovery balances some of
the capital investment and operating costs for dust control.

Two companies in Region V indicated tha£ pollution contrel
accounts for 15 percent of their capital investment in a new
plant, and a third company stated that in general, the cost of
pollution control equipment could be as high as 25 percent of the
capital investment for a new plant. Another company stated that

the cost of retrofitting pollution control equipment could exceed



25 percent of the value of an existing plant in some cases. The
Portland Cement Association conducted an informal survey among
its member in 1978 and found that air pollution control only is
estimated to account for 10 percent of the capital cost of a new
plant. No additional recent data on the economics of pollution
control in the cement industry were located in the literature.

Most of the increased capacity of recent years is from
expansion of existing plants (in Region V, the only company
presently expanding is increasing existing plant capacity). This
form of exXpansion is more readily justified than the building of
new plants, especially if it is part of a modernization program
that can significantly reduce fuel consumption. The reduction in
direct costs results in returns on incremental spending of 15 to
20 percent.6

In summary although inadequate return on investment is often
cited as a deterrent against expansion in the cement industry,
the situation 1is likely to improve as cement prices rise.6
Acqguisition of small plants by larger companies may also provide
relief by bringing greater financial capabilities. Additional
incentives may also be needed to stimulate expansion, depending
on the growth of demand.

4.3.2.3 Delays in Obtaining Permits/Increase in Construction
Lead Time-~

Delays in obtaining permits were cited by 1C plants in
Region V as having an effect on expansion capability. The cur-

rent regulations and procedures are believed to add significantly



to the lead time for expansion, especially in a nonattainment
area, where control considerations for a new plant are complex
and costly. The regulations are viewed by the cement industry as
a deterrent to expansion.

Some of the cement companies 1in Region V stated that it
would take up to 2 years to obtain all of the necessary permits
for a new plant. This increases construction lead time to about
4 vears, and prevents the industry from reporting quickly to
shortages. In addition, some companies expressed the concern
that they cannot predict what the future definition and scope of
environmental regulations will be. The rules keep changing and
getting stricter.

Companies must receive approval from the state environmental
control agency and from U.S. EPA to modify, reconstruct, or build
new facilities. Figure 4~3 shows the permit procedure for Ohio,
which wusually takes about 3 months. The EPA Rest Available
Control Technology (BACT) and Prevention of Significant Deterior-
ation (PSD) reviews cannot take more than 12 months, according to
law. The National Pollutant Discharge Elimination System (NPDES)
water permit is usually reviewed at the same time and may take up
to 3 months. Likewise, delays are not usuélly encountered in
obtaining solid waste permits for new cement plants. Lead times
for obtaining a permit in a nonattainment area may be longer
because of the presence of emission offsets zrules with other
industries. In some cases, the construction of a new cement

plant may not be possible (mentioned by 5 plants).
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We reviewed a list of the times it tcok for various entities
(including cement plants) to c¢btain Federal EPA approval
(PSD/BACT). These PSD/BACT determinations were made before the
more restrictive PSD regulations took effect in June 1978. For
cement plants we found no elapsed times greater than 8 months,
but we were not able to determine whether the approval was for a
portion of a cement plant or for an entirely new facility.
Indications are, however, that time for review of PSD/BACT per-
mits does not wvary significanly whether a single process or an
entire plant is involved.

Delays in permit approval are usually caused by incomplete
information on the applications that are submitted, or by insuf-
ficient personnel in the state and Federal agencies responsible
for processing them. Another cause may be public hearings, which
may result in objections from environmental groups, for example,
to building a plant as proposed. They may consequently file a
lawsuit. The number of steps involved in permit approval, com-
bined with the delays that can occur at various stages, may
increase lead time to 2 years in some cases, however, the norm is
1 year or less.

In any event, the streamlining and clarification of cement
plant regulations and permit procedures shorten the lead time for
new plant construction. These measures would also allow the
cement industry to respond more rapidly to changing demands, with
the confidence that the environmental regulations will not change

midstream through the project.



4.3.3 Other Factors Affecting the Cement Shortage In General

The survey elicited comments about two other factors that
have affected the cement shortage: excessive demand for cement
and the retirement of plants without replacement; which is dis-
cussed in the following section.
4.3.3.1 Retirement ¢f Cement Plants--

The closing number of cement plants is one factor cited by
five of the companies surveyed in Region V as contributing to the
present cement shortage. Those plants that were closed in the
last 3 oxr 4 years and not replaced by new capacity can be assumed
to have had the greatest effect on the cement shortage. Table
4-4 lists the plants in Region V that were closed since 1975 and
their capacities.

Although environmental regulations were not given as the
only reason for the plant closings, many companies believe that
the regulations accelerate the retirement of older, obsolete
plants. No problem arises when the loss in production is com=-
pensated for by the building of new plants. In the last 4 years,
however, four plants and parts of two others have been closed in
Region V and not replaced. Similar closures have occurred
throughout the nation during this time.

The combined capacity of the six plants was about 1,890,400
Mg (2,084,000 tons). This lost production represents 13 percent
of the total current capacity. The effect of these closures on
the shortage in Region V is difficult to assess, because some of

the cement produced in the last 2 years was shipped out of the
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region to areas of earlier shortages. It is clear, however, that
the production from these six plants could have eased the present
shortage.

The owners of the plants cited the difficulties to comply
with environmental regulations as having an influence on the
decision to close the plants; for four plants, it was given as
the main reason. The regulations have apparently had an effect
on cement production in Region V by causing these four older
plants, with marginal control eguipment, to close prematurely.
According to the owners, the cost of compliance could not be
justified.

Control agencies are not allowed sufficient flexibility in
most cases, to adapt regulations to older plants that may be
marginally out of compliance but could continue to operate prof-
itably for several more years. An example is given in Section 5,
however, of a plant that could have been granted a variance by
control agencies and remained in operation.

Personnel at EPA in Region V surveyed the six state environ-
mental control agencies about cement plant shutdowns 1in their
jurisdictions. Agencies in Illinois, Indiana, and Michigan
reported that their regulations had not caused any plants to shut
down in the last 4 or 5 years. The Michigan agency reported two
shutdowns early in the 1970's that involved noncompliance with
alr pollution regulations. It did not report the shutdown of 12

kilns at National Gypsum Company in Alpena in 1976 (capacity of

£
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500,000 tons/yr). The company reported that these kilns were
retired Dbecause it was not economical to eguip them with the
required control equipment.

The Ohio agency reported three shutdowns in the past 4 years
but did not comment about their effect on the present shortage.
Problems with raw materials were the main reason for closing two
of these plants, but companies cited environmental regulations as
contributing factors. The third plant was closed because of the
expense of complying with air pollution regulations, but another
company 1s reopening two-thirds of the capacity of the o0ld plant.
Grinding of some clinker began in July 1978, and 1 kiln was on
line during the first gquarter of 1979.

The Wisconsin control agency reported one plant shutdown in
1975. Because this happened 4 vyears ago, it 1s not believed to
have had an impact on the present shortage.

The Minnesota agency reported that the only plant in that
state closed 1in 1975 because it could not meet envirconmental
regulations. An attempt by another company to reopen the plant
in 1977 was denied because the State decided that the company
could not comply, technically or economically, with environmental
regulations.

In general, the state environmental agencies indicated their
belief that state regulations have not had a significant impact

on the cement shortage.
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SECTION 5

CASE HISTORIES

This section presents brief case histories of the two plants
in Region V that experienced a significant loss in cement produc-
tion during 1978. Each case history focuses on the causes for
the loss, on company efforts to remedy the problems, and on the
outlook for increased production in the future.

A third case history is presented on the events surrounding

the decision of a company to close its cement plant in Region V.

5.1 CASE HISTORY NO. 1

This company manufactures portland and brixment cement.
Portland cement 1s produced by kilns No. 1 and 2, and a third
kiln is used for brixment cement. In 1977 the company shut down
three kilns, which were built in the 1950's, 1in response to a
state compliance order. These kilns became uneconomical to
operate with the required controls.

The No. 1 kiln is a 152 m (500-ft) conventional unit that
began operating in 1973. Main exhaust is controlled by a Fuller-
Draco Dbaghouse and clinker cooler exhaust 1s controlled by an
American Air Filter baghouse. The No. 2 kiln is equipped with a
four-stage preheater for drying and preheating the raw feed

before firing in the kiln. A water spray conditioning tower is



used on the main kiln exhaust during kiln-only operation. Par-
ticulate emissions from this Kkiln and from the raw mill are
controlled by an eight-section Koppers electrostatic precipitator
(ESP). A portion of the No. 2 kiln exhaust gas is ducted to a
separate Koppers ESP to control alkali buildup in the final
product. Dust from this second ESP is discarded, while the dust
from the other control devices 1is recycled to the process.
Clinker cooler exhaust 1s controlled by a Rexnard gravel-bed
filter.

The company produces a proprietary masonry cement (contain-
ing no additives) from natural limestone rock in the brixment
cement kiln. The main exhaust of the brixment kiln is controlled
by a Lurgi ESP, and exhaust from the clinker cooler is controlled
by a baghouse.

5.1.1 Operating Problems

The most recent problem occurred when the ESP on No. 2 kiln
main exhaust malfunctioned, causing both portland cement kilns to
shut down. Examinaticn of the interior of the ESP showed that a
number of plates had been warped. There was no evidence of heat
damage, and the operators suspect that an explosion occurred.
The malfunction was sudden, happening right after a shutdown of
the raw mill. The kiln discharge 1s equipped with an 0, and CO
monitor; the 0, monitor was not operating when the malfunction

occurred, and it is not known whether the CO monitor was operat-

ing.



The company expects replacement plates to be delivered
gquickly, but the two portland cement kilns will be shut down
completely for at least 3 weeks while the ESP is rebuilt. The
plant 1s now operating the raw mill at one-third capacity to
provide feed for kiln No. 1. Four of the eight ESP sections are
able to operate partially, but opacity is very high. A variance
has been obtained from the state to allow operations to continue
in this manner until the shut down for repair.

The total loss in production from this incident will prob-
ably approach 90,710 Mg (100,000 tons) of clinker, which i1s about
8 percent of the annual design capacity of the plant.

Before this incident, production loss from malfunction of
control eguipment had been insignificant. Other problems which
resulted in a 50 percent loss in production in 1978, are sum-
marized below.
5.1.1.1 Materials Handling--

During the winter of 1977-7&, problems arose when the lime~
stone pile froze over the feeders and the clay pile turned to mud
when 1t rained. Materials that could be extracted also froze in
the flap gates of the roller mill. The company spent $100,000
for an extra feeder outside the limestone pilé, and also built a
roof over part of the clay pile, covering 13,610 Mg (15,000 tons)
to make handling easier during inclement weather.

Another problem 1in materials handling occurred this past
winter when two of the four rolls used in the grinding mill

developed cracks. Two new ones were flown in from wWest Germany,



but one of the new rolls recently broke apart. The plant is now
operating on only two rolls; hcwever only one kiln is being used.
Four new rolls are on order.

5.1.1.2 Cocal Silo Failure/Fan Problemg--

The severe weather prcblems of the winter of 1977-78 were
followed by two major catastrophes in the spring of 1978. First,
the bottom cone of the coal silo fell out and crushed electrical
and other equipment under it. Second, the fluid drives for the
preheater and mill vent fans failed because operators did not
restart the cooling water system when other equipment was re-
started after a power failure.

The combination of the severe winter and these two process
malfunctions prevented the company frem building up a product
inventory and kept production behind for the rest of 1978.
Control egquipiment malfunctions did not affeét producticn signifi-
cantly in 1978.

5.1.2 Environmental Regulations

Company officials say that they feel overwhelmed with the
multitude of environmental regulations and the rate at which they
are changing: they have troutle keeping up and are experiencing
a significant increase in operating costs. For example, the U.S.
EPA recently asked the company to install a continuous opacity
monitor on the stack of the No. 2 kiln exhaust. The company is
spending 540,000 to install the necessary equipment. The monitor
is required because excessive emissions occur during transition

from mill-plus-kiln to kiln-only operating modes, and vice versa.



The company says that the autcomatic controls for the system make
these excessive emissions unavoidable, and that they are kept as
short as possible.

Another example the company cites 1s efforts by the state to
impose stricter regulations on the No. 1 kiln and clinker cooler
because the plant is in a ncnattainment area.

New fugitive dust regulations are being proposed by the
state. If implemented, they will reqguire the company to spend
considerable capital for compliance.

Water pollution regulations have not had as much impact as

those for air pollution, but they have increased operating costs.

5.2 CASE HISTORY NO. 2

[xal

This company manufactures portland and masonry cement. Two
conventional kilns, built in 1957, were extensively modernized in
1975 and converted to preheater kKilns measuring 3.4 m by 55 m (11
ft by 190 ft). The preheater kilns were intended to offset the
loss of capacity that occurred when 14 older kilns were shut down
in the early 1970's. The capacity of the two conventional kilns
was increased 15 percent when the preheaters were installed.

Raw materials (limestone, clay, and boiler slag) are fed
into a roller mill for crushing and drying; they are them con-
veyed and classified and put into storage silos. When the mate-
rial leaves the silos it is weighed and discharged into a four-

stage preheater kiln, where it is heated to 760°C (1400°F) bhy



direct contact with kiln gases. The partially calcined feed then
enters the sloping kilns.

The two kiln main exhausts are controlled by Koppers ESP's.
In the normal mode, exhaust gases from the kilns pass through the
preheaters and the roller mill befcre entering the ESP's. In the
bypass mode (roller mill shutdown), the exhaust gases first go
through a conditioning tower with water sprays where the tempera-
ture is reduced from 316° to 149°C (600° to 300°F). They then
enter the ESP's at about 104°C (220°F). A portion of kiln off-
gases (alkali bypass) are withdrawn continuously and exhausted
through a separate Swindel-Dresser ESP. The clinker coolers are
controlled with a Rexnard gravel-~-bed filter.

The design capacity of this plant 1s 540,632 Mg (596,000
tons) of cement. In 1978, however, production was about 50
percent of design, cr 263,422 Mg (250,400 tons). The problems
causing the loss in production, efforts to remedy them, and the

outlook for increased producticn in the future are discussed i1

b

the following sections.

5.2.1 Operating Problems

5.2.1.1 Bypass Mccde (Kiln Only)--

Exhaust gas from each kiln 1is passed thrbugh a conditioning
tower with water sprays. Each tower has three 0.6 1/s5 (9
gal/min) sprays for a total of 0.2 1/s (27 gal/min). Problems
with the conditioning towers account for about 75 percent of the
loss of production. The nmain problem is plugging, caused either
by loss of air pressure, misdirection of water spray, or plugging

of spray nczzles.



A misdirected spray, for example, will cause water to run
down the side of the tower and will eventually plug or partially
plug the bottom discharge duct of the tower. When it 1s a par-
tial plug, operators can either shut down or reduce gas flow
(and, consequently, kiln production). A complete plug of the
tower discharge requires a shutdown and a crew of 10 people
working 8 to 10 hours to dig out the plug. The situation has
improved somewhat in the last 3 months after positive shutoff
dampers were 1installed downstream of each conditioning tower,
thus allowing operators to isolate each tower separately. Before
the dampers were installed, a problem with one tower would cause
both towers to be shutdown.

The other problem with the conditioning towers 1s plugging
of spray nozzles, which causes a reduction 1in waterflow. This
increases the gas temperature at the inlet to the ESP's and
degrades thelr performance. Operators must then cut back gas
flow and, as a result, production. Optimum temperature range for
the ESP's 1is 82° to 104°C (180° to 220°F). Operators have de-
veloped a decompression chamber with a slide gate, into which
they can pull the spray nozzles for repair during operation of
the conditioning towers. The slide gates, howéver, will not work
well after the spray nozzles are removed five or eight times, and
the tower must be shut down periodically to clean the slide

gates.



5.2.1.2 Normal Mode--

wWhen the plant 1is operating in the bypass mode and the
roller mill is activated, the mill fan picks up deposited dust
and purges 1t from the system. This causes a temporary increase
in grain lcading to the ESP's. A3 the system stabilizes, the
stack temperature drops from around 104°C (220°F) to about 82°C
(180°F), and moisture increases. Depending on the initial stack
temperature, however, it may take five or more starts of the mill
to stay within the 40 percent opacity regulation for the first 6
minutes. 1f the initial stack temperature 1is 93°C (200°9F) or
less, 1t may only take one or two starts; at temperatures over
93°C, 1t takes progressively more starts. If the initial temper-
ature 1is over 104°C, the operators may elect not to start the
mill until the system has been inspected.

Operators have sometimes spent as long as 8 hours trying to
start the mill without exceeding the 40 percent opacity regula-
tion. If they cannot achieve c¢lear stacks after repeated mill
starts, they begin 1looking for problems in the conditioning
towers or ESP's. About 95 percent of the opacity viclations cone
from mill starts, and the company says that many of the viola-
tions are for opacities that exceed the limit by only a few
percentage voints. Malfunctions of the roller mill itself,
however, are estimated to account for about 70 percent of lost
production; malfunctions of +the ESP centribute only about 5

percent.



5.2.2 Environmental Regulaticnsg

Production 1s severely affected by attempts to comply with
the 40 percent opacity regulation. Company officials say that
they have changed their philosophy--from the goal of production
to that of meeting the opacity regulation. Examination of the
problem reveals that most of the trouble stems from the condi~
tioning towers. According to the company, if the towers had been
sized larger many of the problems could have been averted.
Evidence also suggests that officials at EPA Region V recommended
that fabric filters Dbe used instead of the conditioning towers
and ESP's. The company responds that it had no idea so many
problems would arise with the existing system, and that recent
modifications have not been successful. The company believes,
however, that EPA has been reasonable in its enforcement efforts.

In light of these problems, the company is naturally con-
cerned about changes in state regulations that will lower the
limit for opacity tc 20 percent over a 6&-minute neriod. Cffi=-
cials say they could never mest a 20 percent opacity regulation,
and would be forced to close. They hope to be exempted from this
regulation.
5.2.2.1 Future Cutlook--

Several improvements have been added to the system in the
last 9 months. The ESP for the alkali bypass system has been
rebuilt. About 18 months ago, this ESP was not working properly.
A number of modifications (most involving gas flow distribution)

markedly improved the performance of the ESP, which is now 1in



compliances. A $200,000 fine was levied agalinst the company
because of opacity wviolations from this socurce.

Maintenance of the entire system has been improved. Ten
people (four full time) now maintain the conditioning towers and
ESP's; they keep records on their maintenance tasks, and a quar-
terly report is sent to EPA. Level alarms have been installed on
the ESP hoppers for the kiln main exhaust. The company reports a
reduction in the time it takes to clean out a conditioning tower.

The company hopes to move production closer to rated capa-
city, but 1t does not believe that the plant can reach full

cticon witt e t ating procedures.
roducti with present operatin dures

5.3 CASE HISTORY NO. 3
The following is a brief account of ths series of events
that led to the decisicn of a cement company in Reglon V to close

1¢ company and 1s

et

its facility. The information was provided by t
based on correspondence and meetings between company officials
and state and county pollution control officials.

In the early 1970's, with the advent of new, stricter air

pollution laws, the ESP con the rotary kiln at this plant wvas

o}
&

O
[89]

longer adequate. The precipitator had a design efficiency oi

percent and fully met this operating efficiency. In an effort

t
o}

comply with the stricter regulations, the company modified a
dehumidifier chamber into a wet scrubber to be used for particu-
late removal after the precipitator. This combination of con-

trols enabled kiln operation to meet the county air pollution



code of 0.2 Kg/1000 Kg (0.2 1b/1000 1b) of gas. The scrubber
used water from an adjacent canal, and the scrubber effluent was
discharged back into the canal.

The use of canal water, however, created a conflict with
U.S. EPA regulations. The suspended solids content of the dis-
charge water was in excess of state Natiocnal Pollutant Discharge
Elimination System (NPDES) requirements that limited solids in
wastewater to a maximum of 50 ppm. The company complained that,
in many instances, the water from the canal already had a content
of 180 ppm suspended solids bpefore being used for particulate
removal.

To avoid this problem with the scrubber water, the company
undertook in 1973 an extensive IESP modification and rebuilding

program at a cost of $500,000. Despite these efforts tc increase

efficiency from 98 percent to over 9% percent, the ESP was still
unable te meet the air emission codes alone. The scrubber was

reactivated in October 1974, with the hopes that an agreement
could be reached with control agencies to solve the water pollu-
tion problem. In January 1975, the company applied for a vari-
ance to 1its water discharge permit, including a request that the
limitation on the suspended solids con:ent'cﬁ? the discharged

scrubber effluent be changed to 200 ppm (maximum of 250 ppm per

dav). In response, agency personnel requested that the company
build a settling pond. The company, however, had no available

land site.



The company concluded that the only way to solve the water
pollution dilemma was to grant the variance or install other air
pollution control equipment, at a cost of $700,000, that would
eliminate the need for the wet scrubber. During those years,
however, the cement industry was suffering from an economic
depression, and the company Dbelieved +that spending another
$700,000 with no guarantee that the plant would then be in com-
pliance was totally dimpractical. The company notified the pol-~
,lution control agencies that it would be forced to close the
plant 1f the requested wvariance was not granted. The plant
continued to be under dalily scrutiny by enforcement officials,
and the company said that since there was no sign, that a vari-
ance would be granted the production of cement ceased in April
1975. More than 70 emplovees were laid off, and a yearly suprly
of 200,000 tons of cement was lost. The company stated that
after the plant had closaed it was notified that the variance for
the suspended solids content in the discharge permit would be
granted until July 30, 1978.

The annual production rate at this plant was 174%,160 Mg
(192,000 <tons) of cement for 1974, and a projected 207,725 My

(229,000 tons) fcr 1975.

The misunderstanding between the ccompany and enforcement
officials should not have happened. 2 substantial amount of
cement producticn was lost as a result. The fact remains, how-

ever, that a conmpromise can be reached betwe=n a company and

enforcement officials if emissions at a plant are not too far in
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excess of the limits. In this case, the plant was in compliance
with the air pollution regulatiocns. The levels of suspended
gsolids discharged from the scrubber were only slightly higher

than in the water taken from the source.
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Subpart F—Standards of Performance
for Portland Cement Plants

§ 60.60 Applicability and designation of
affected facility.

{42 FR 37936, July 25, 1977

(a) The provisions of this subpart are
applicable to the following afiected fa-
cilities in portland cement plants: kiln,
clinker cooler, raw mill system, finish
mill systemn, raw mill dryer, raw material
storage, clinker storage, finished product
storage, conveyor transfer points, bag-
ging and bulk loading and unloading sys-
tems.

() Any facility under paragraph (a)
of this section that commences construc-
tion or modification after August 17,
1971, is subject to the requirements of
this subpart.

§ 60.61
As uzed in this subpait, a'l terms not
defined herein shell have the meaning

given them in the Act and in Subpart A
of this part.

Definitions.

(a) “Portland cement plant” means
any facility manufacturing portland ce-
ment by either the wet or dry process.

§ 60.62 Standard for particulate matter.

(&) On and after the date on which,
the performance test required to be con-
ducted by §+60.8 is completed, no owner
or operator subject to the provisions of
this subpari shiall cause to be discharged
into the atmosphere from any kun any
gases which: .

(1) Contain pariiculate matler in ex-
cess of 0.15 k2 per metric ton of feed
(dry basis) to the kilit (0.30 1b per ton).

(2) Exnibit greater than 20 percent
opacity.

[39 FR 39872, Novembor 12, 1974]

(b) On and after the date on whica
the performance test required to e con-
ductea by §60.8 Is completed, nv owner
or operator subject to the provisions of
this subnart shall cause to be dischargad
mte the atmoophere from any clinker
cooler any gases which:

(1) Comntain particulate matter 1in ex-
cess of 0050 kg per metric ton of feea
(dry basis) to rhe kiln (010 ib per ton).

(2) Exhibit 10 percemb opacity, or
creater.

(c) On and after the date on which
the performance test required to be con-
ducted by § 608 is completed, no owner
or operator suhject to the provisions of
this subpart shall cause to be discharged
mto the atmosphere from any affected
facility other than thie kiln and clinker
cooler any gases which exiabiz 10 percent
opacity, or greater.

(d) [Deleted?.

{39 TR 20790, Juae 14,

! 1974; 40 PR
36250, Ocrober 6, 1975]

W

§ 60.63 Monitoring of cperations.

{a) The owner or operator of any
pottland cement plant subject to the pro~
visions of this part shall record the daily
production rates and kiln feed rates.

{39 FR 20790, June 14, 1974]

(Sec. 114 of the Clean Au Act as
(42 U.S.C. 7414))

amended

§ 60.64 Test methods and procedures.

{a) The reference methods in Appen-
dix A to this part, except as provided for
in §60.8/b), shall be used to determine
compliance with the standards pre-
scribed i $ 60.62 as follows:

(1) Method 5 for the concentration
of particulate matter and the associated
moisture content;

2) Method 1 for sample and velocity
traverses;

(3) Meshicd 2 for velocity and volu-
metric flow rate; and

(4) Method 2 for gas analysis.

(b) For Method 5, the mmimum sam-
pling time and minimum sample volume
for each run, except when process varia=
bles or other {actors justify otherwise to
the catisfaction of the Admini=trator,
shall be as follews: ’

(1) 60 minuiecs and 0.85 dsem (3%
asci) for the Hin. .

(2) 60 minutes and 1,15 dscm (40.6
dsef) for the clinker cooler,

(¢) 'Total kiln feed mate (except fuels),
expressed in metric tons per hour or 3
dry basis, shall be determined during
each testing peried by suitable methods;
and shall be confirmad hy a material bal<
ance over the proavction system,

(d) For each run, particulate matuier
emissions, expressed I g/ metric ton of
kin feed, shall be determined by divid-
ing the emssion rate ia g/hr bathe kiln
feed rate. The emission rate tall be
determined by the'eguation, g/hr=Qsx%
¢, where Q,=volumetric flow rate of the
total efluent in dscru,hir as determincd
in accordance with paragraph a2 (3) of
tliis section, and c=particulate concelr-
tration in g/dscm as determined-in ac-
cordance @ith paragroph (a) (1) of this
section.

{39 FR 20790, Tune 14, 1974}

(Sec. 114 of the Clean Air Act 2s amendad
(42 US.C. 7414))
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Portland Cement Manufacturing Proce~ses. Rales 20% 00 and 200 ¢0 shall not apply to the

kdns and coolers of portland coment macuioctur ng processes

A The kilns and cmker cooler~ of ecstnr portiand coment me ettning proce-ses shall

comphy with the emission <tondard s and metason-~ of Rule 2005 5y

Y

S03: Particulate Wmission Standards and Limitations.

Puarticulate Emiscion Standards and Limitations for New Process Emission Sources.

Iixcept as turther provided 1n this Rule 203, no person shall cause or allow the emiesion of prtienlate

matter into the atmosphere 1nany une hour period from any new process cmi-zion sovree woieh, eitlier
alone or 1 eombinaron with the emission of particulute matter from all other similar new process
emMIs=10n scurces at a plant or premises, exceeds the allowable emission rates spectfied 1n Table 211

(Table II-A v and i Bgare 210 Fizure 10 I

Particulute Emission Standards and Limitations for Existing Process Emission Sources,
Fxcept asturther provided in ths Rule 203 no person shall

cause or allow the cmisssion of particulate
hour period from any €

1.,

I¥a

. . \
N A0OUICY WICT,

matter into the atmosphere in any one isting procee

erther alone oran conhin ction with the emisaion of particulate matier from al 1 ﬂrhez‘ shimlar now or

Cea TR 3
eds the allswable emission rates s pecined

EXISUING Drovess € 150N olrcer 2t o plant or premises, e
in Table 27 Tahle 1T O and ma Figue 2.2 T mwe 1

o

Compliance by Existin:r Process Emission Sources. Exvcopt as othrrw.se pr

EVETY EXISTN T PrOvess LTSS I0N s0urce ’P‘at snotinceoraplicnce with pay

the effectve date of Part 2af4ns Chapter, shallcomply with paragraphrado
Pl 1 i3

the fllowiyg conditions are met,

o

t1r Thesource 1sin comphiancee, as of the effective date of Part 2 of this Chapter, with the term and
conditions of a vartance granted by the Pollution Control Buard, or, witinn siatv 60y davs o the
effective date o this Chapter, the source is t'*xe subject o a sarance petiuon {iled with rhe

1 I

Y nit

Pollution Control Board, which v ogranted by the Board, and,

12y Asofthe effective date of Part 2 of this Chapter, construction bas commenced on cquimnent or
1 A)"\‘

modineiations su! Awgnt to achieve compliance with paragraph b of this Ruie 200

¥

13 on Ageneyanterpretation for this printing of the Rules adopred by the Pollution Control Board There

rs are for refe

LTI PUrPoses onix.



TABLE 2.2/(11.CH
STANDARDS FOR EXISTING PROCESS EMISSION SOURCES

Allowable

Process Weight Rate Process Weight Rarte Emission Rate

Pounds Per Hour Tons Per Hour Pounds Per IHour
100 0.05 055
200 0.10 0.87
400 0 20 110
6590 0.30 183
=00 040 222
1.050) 050 2353
1.500 075 338
2 000 1.00 110
1.009 2 00 652
6.000 300 856
SO00 400 1040
10,000 500 1200
20,500 1000 1820
L0000 175 00 935 90
S0 000 20,00 3050
S0 000 25 00 3510
B (00 2000 th 50
Tty 35.00 4130
~0),000 .00 492 50
RIVRENID) tH. 00 ¥ 60
IUSREY S0 00 Y|
200,000 100 uh 5120
200000 150 00 SHIRE
400,000 290 00 He 6By
300,101 250 0 6100
SO0 000 300 60 3 1o
THO o0 RISIONAY! A1 00
=0} Q00 SUVRNE 655 20
G B0 ROSIOREIY SIS
1000069 S50 00 649 00

“This an Aceney inerpretation for this printong o the Rales adopted by the Polletion Control Bow d These

numbers ave for reforence purposes oniv



parsg oot
Ol |
. - - -t - t € T LA " - v L & ot ~wL ~ - A
) ' . ' i f , f , f . : . [
i i f . i 1 . ' f | . P , .
. i . i . . N . N 4 . o 0 " . +
i ' ' ¢ | . e . ' S |
: ' ' . . f PR ' . . ' . ooy
. ' | : . e e
X . t N ! . »
. o . R ot ! | Lt
. i N ' . . . ' ) v Vol i
I : : o, ' : ; Lo .
i M - : .
. ; t 1 P : .
i : | 1 ! , . cod - . , . L
. B . [ f ' . . i H. L i
i Lo . : ' . : : : .
t
. - B i - - . . i
> ! , ! i ' :
i B ' . ‘ . . .
. ya .
o [ig ; : ' :
, . ) . , . Lo
N . . . . . : o
S . 1 I
i . 1 . . '
- | o o . o . ' o
! v . . !
t : . B . . ) co .
' : 1 N -
. . B . 1
- ! ' : i . ) o
> 1 i , : : . '
- i ° - : N ! N . .
¢ . . : |
U ‘ :
f |
, ! .
! [ . ; ' ;
J ' v i . H
I ‘ R N . - '
“~ : H ' y L
- L . . ‘ I : Lo .
= . N . : oo ! 1 L H .
: : _— [ | . oo ot .
! i . . . . ! HERE
i v ' o ' ' ' ' . ' [ [ ' .
: | [ N : . | P T .
' | . [ | ! H . v i .
. . ' | T : ! . ' o :
; N C | I . i .o . A
1 i . ‘. . N . 1 i ) i 0 . N i
' ' .o - ( ' ' B , B . .o B
i . } [ . : v . ' .o . “ .
. . i i : | i : ' .
: P N R . . . C .
i i : el : - .
. : ! pol : !
rA_ .- - i - B . .- . . B
i 1 1 ) P
i - ' . [ i . b
- e . .
M M N . . [ ,, i . . . B H .
. ' P . . 1 v B .
.- [ - . SR ‘ . S o
L i i . [ . h s -, .
ooy oL ¢ ! o ot oo | . ' P . } i t i
* [T w - L ¥ - s < e oo - - \ € AN 0 [ o B - ' 0 - - - [ AL v - 1
o, LN 1 H
[ [RRRAY § I




1 1
Mo kil i T comoe CCLUFIA Y BEaCO all comnnt s
By The Kiine and ol nker coolers of now sorthond coment manufacturing processes shall compi,

with the toilow g emission ~tandards and himutations

Loote Noperson anelt e or al’ow the crnsion of particuluze matter into the atmosphere
s - an Ase X ) . )

_ i from any <uch kln o excecd 00 pounds por ton of teed to the kiln.
numbers are b X |

v No persen shall cause or allow the emassion of particulate matter into the atmosphere
from anv such clinker cooter to exceed U 1 pounds per ton of feed to the kiln.



INDIANA
REGULATLION APC-0
Process Operations

I so as :o produce, cause, suffer or allew
particulate matter to “ﬂ emxTLFd E : ount shown in the following
table. Exceptions are combusiio

)

f incinerators, open burning,
existing cement kilns, existing cats

i A o,
ytic cracking units, and existing foundries.

Allowable Rote of Fmission Pased
s o 1
on Procesy Welght Rated

Process Process

Weight Welght

Rate Rate of Rate Rate of
Emission Emission

Lbs/Hzr Tons/Hr Lbs/Hr  Lbs/Hr  Tons/Hr Lbs/tir

~

R
-

EN

,500
,0C0
»500

.76 80,000 40,00
.38 90,000 45.00
) 100,000 50.00
.52 120,000 60.00

U R

Eas
v PO - O
. .

LY
~J
SooUO uUto

EEE S AN
R

100 .05 0.55 16,000 §.00 16.5
200 .10 0.877 18,000 9.00 17.9
400 20 1.40 20,000 10,00 19.2
600 30 1.83 30,000 15.00 25.2
8060 40 2.22 30,000 20.00 30.5
1,000 50 2.58 50,000 25.00 35.4
1,500 ‘ 3.38 60,000 30.00 40.0
2,000 4.10 70,000 35.00 3
2 5
6

5

3

8

e I G NI = O O OO OO0
~J
%3]
~1 Oy Ut
)
(@)

«,000 0 5.
5,000 5 LS8 140,000 70.00 47,
6,000 .0 8.56 50,000 80.00 49.0
7,000 50 9.49 200,000 100.00 51.2
8,000 N 10. 40 1,000,000 500.00 69.0
5,000 50 11.20 2,000,000 1,000.00 7.6

10,000 5.00 17,00 6,000,000 3,000.00 02.7

12,000 6.00 13,50

When the process waldh
Tay exceed S the taple, Drovided tne concent”atlon of
notter in : i S
pounds or

Existing cement manufacturing operations : ”Ul[p&d with electrostatic prpﬂini—
tators, bag filters, or equivalent g 3 ]
cone ations of part 10
per hour of Process we

chd]l ‘b2 710&Pd to discharge

u.6 p\) A7 below ”) tous

ner hour of process waelgnt.

electr
rrore

welght rates up to 60,000 lbs/hr
p0.97 | ond inte :rpolation and
excass or 60, OO” 1bs/hr shall
~40, where S=prate of ewlssion in

Promulgated Decerber &, 1968,



R 336.44. Emission of parficuiate mu'ter.
Rude b T s el rul tore o peron to canse or alow the erossion of
P ubrenlate 1o e o SV SOLILU T ey oL
e TThe movmen ollovwable eraaes o rate Tivted o Tal e ]
Phe mesaraan allowabie oo oon rate heted by the commisam
oot o etiane or by appheaton A news Dtca v e stadl be based

1

vpon the cortrol rosuls adacvabl wlh the apoiication of die bot
\ .

-~
techme div feaables prictical e ne Ths appies on’v o
soutces not wsigned @ speetfic eonssion Som o T oble ]
T )
!

(o) The maamam o
permnt to ustal or a

FooancGled as o comditing of o
}

)
tdy The maxomum atlowabl

Cenossion rate apeafiod
agreement, perlornance contoact, stipulation o an order of t
{ed The nneamun allow able emssien tate as Qetormeed

\

sources not covered mosubahivisions a0 to d

TABLE 1.
PARTICULATE MATTER EMISSION SCHEDULE
Moaviinum Alleavatle
Frisvion at Operor s - Conditions =
Source s partertare pey Teoe o

Capruity Potine o

Al P Burny Foulsme ot W Steom Por Hr
1 Pulvenzed ool G100 See P 1 fer
(Inchudes ayddone fmoce LIV LI
Lt
dver TOSDOGO Apply o Comasaon
for specific em sven

hrot
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MINNES

OTA

APC 5 Standards of Performancee for Industrial Process kquipment

(a) Defimtions  As used 1o this regulation, the following words shat have

the meanings defined herein
(1) ' Collection eificiency” meeas the percent of the to

a
particuiate muatter entering the conwol equ pmoat which 15 reniov

| amount of

ad trota

the exnaust stream by the contral equipment and s alculazed by the follos-

g equation”

collect:on efficiensy =

100(A—B)

AT e wvednt {grams 175) or the concontration Ir
particultars matter enter S LLnEIUND 2yl Tt

B = the amount (gram ds) or the concentration (gr
partculate matter ¢ Control equitment

10 OF Gnlontia

14 Cnem.ca e
ovens, muung kettles, heatm huaans furnoee
roasters, and exuipment uced ton theiowitn,
or forms of macuraciurag o Yoo

+

wy
[
s
I
i
v

such as smoke, odor, par
process equioment 1s an W
of more than one unit of

SCF) of

(3) “Process w21 e par ot
all morertas 'ntrc due ert that mi s
any emi,sion ot p corsidere It
of the rrocess werngn d JUTINLALET re
not For woedial or hatst B waia't per v 15 Jenrved
Sy odeding the ol nroce ot rcurs poone comntore
opzraton from the el ramng 10 wne comnleton fnrraoT
e s ondle Fouoaoconunaou,
0 2By Junoiag the rrocess

£

LR s
prucalLaty
which a

Spa. Loumaten

o v Justrad
not toen nro

ElRg]

) 2 h

amournt permeitad o Table ©ior the alloostad proces

the owner o cperater shuil

ermssion telow tne LA 0n per ey an Tanie

source Zas volume, proviced tfurther -nat rerarcless of ;e mas
e 2 [ e

hour contain parteulute mater o
>

Ot Be feluga O recuce th

perited by Tab! owner or coerater shall o @
partoulate matier @ JOPSen.n Hon n ress of 000 zaas pe

cubie foot of = <haust zas, or

B-

TOCESS g -

¢
ad

rulzaced noa

cdacds uf Perfermance o Pre 1959 Industnel Procoss Egqenmeat

No awner or operator Mooy edustoal process equipuiz it ah showes
wooptanien berore Julv Y 15A2 shad souse te Jdischarvca i tne -
d r 13

G naT
LR SRSy
e

[Ne

(tb) Extubit greater than
of 60 percent opanty shall be permusabl
period and a maximum of <0 percen
additional rinutes m any 80 minute pe:

opacity, except that a maumum
for 4 meputes 1 any 60 runure

sacity shall be permussibie for +

5

(2) The owaer or operat
was 1n cperation befor
coliection efciency of
i cornpl ance with the T
ton

of any 'ndusirial prozess equ
1963, wash bas contro 1
an $9 nerceai by w2

2 £

(=33
.

(3) The owrer or operator of any

was 1n operation before Julv 9, 1969, waich 15 locatad o

cpohs-Se Padd A Qualnty Corarnt Region cod the Cizy of Dualuth, which s
lccated pot Tess than b3 ~uthic readway,
snd whicn has con't e y of rot less
than 83 peroant by w ssion fasiny

() Steadards of Perfsrmarce for Post 1849 Irdu
any indostral
39, Sshall <2

cass eqlipim

o
=
o
—
TN
2o
-,
O\

3 B
2]
i
1
o
=
™

]
o
o

“w o

foany ondustial proces, eo o ment whela

clheriirenr with
,

il te cou-
wy of thns

tha

w2 oroadway

1ss than

DO Zabse & va.ofalin 2
N COMTIANSS Wil R
Lon,

other meaod s arp-aved by

submot performarc
3 Femllans . oMM e
the foliow.ng test mencds



TABLE 2

for sample and veloaty traverses,
for velocity and volumetnie flow rate.
fi

Concertraton

or gas anajysis,
GR,SCF®

(4) Method $ for the concentrauon of particuiare matter end assec otnd
mosture content,

(5) Method 9 for visual determ rat on of the opecity of emssions fron
stanondry sources 9,500

PRNES

(f) Performar:e Ter.t Proceduarss  In the event that ermussions from any | i 3 .
industrial process egnipment contay 1 vapors wWhich crnder - 32,0\'(0 ‘ 0035 ‘ g’ﬂ)rz.f‘j‘;)' ¢ ﬂji
dard condnmrs 02 :mpemr ard pressure, the rolfowmnz changss in 5‘0 OQ; ‘ ”‘“"\L ' 00000 ?‘7)9';
Method 5 for determining particulate erunstons shall be made S i U e i Ve
(1) Paragrap 2 (S mple Recoveny) in Meainod S 15 amended o recd 40 (7 . G asy 028
as follows 50,000 ! 0ui3 0024
42 Sample Recosery  Exercise carz in moving the collection trum 59,000 i 0054 ' . 001
from the test sie o the sum“}v TEIOVICY ared SC 2 (O M 27 the 1n~‘ of 50,000 0045 ‘ i ! 5926
collected sample or the gan of exiraneous particulate ral 2t asule o I X !
poruon of the acelone 2 ad water used 1 sarmple _Lcowq a blank for ; , i
analysis Place the sumpies 11 contaiiers as ollows 100,000 i }
Contaiper =1  Remove thz filter from 1ts holder, pluce in thys con- 120,0C0 , h !
tamer, and seal e e
=2 N arhe a Jd acer
Container =2  Place loose particulate matter and »jlaz r and acetong * S'andard cubic f2et per minnte
washings from all samole-2vposed surfaces preceding the fltar ¢ F ey

v crmrcard cun < Fa
contamner and seal. The prohe acd nozzie should be scrubh Grains par s'ansard euls 1ho
brush and Jdistuled water. foliowed by an acetone ninse If thes
rot do a good cle ok, an adegusts sobvent must be four
a razor blade or rubber pohicerian (o loosen achenng poet sles if necas

Contamer h.-:asL the volume of water from the Grst threo am-
pingers and pluce the water v this

:mvner Pleze witor rosiess of b
sample-exposed suricees betwesn the Liter and fourth napu nots cun-
AW PrIOr 1§

Centaner T st
oniginal contaper and s::al Jse 2 rub
silica gel from the iropinger

Contamer Thoro oughly mirse all s

[v e:

r the 'zc:z gel [mm the fourth irpinger (0 L2
er policgman as an aid i remwoy ag

-exonusad surfaces between

the filter pacer and founth imowger wath ac2tore, place the washings w e
comtamer and seal

smeadad W read as fatlows

the examiple sheet shovn

locse rar

15k, ¢

10 & CONSLant W

Contaner
to droness at
stantweizhr We

Ceutamer
with three
25 @l peitons o
trarsfir to a0 oreld
Desiceatz oy o2
mg

seroand

Dewceate ond o

el

3
PLANE o el
7R o

Containgr =4
gram

Contaner =5
evaporats 1o Srllgmperar Ly
a eopstont weltht apd vepait tee results to th

TARLE 1

60 009
50,000
120,600
160,000
200 000
400,000
1,000 ‘/"O

ORI RO I D,

BRI AR N 000 D0 W L A D)

Y R IRTR TSI Ny

0s
0
0
1
2
&
9
4
9
1
3
5.
0
6

N RN

s up o 60 00C

ons’hr
Oless weizht Tales i
s of the eguulion:
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AP-3-07. Contiol of visihle air contununnuts from
stationary sourcoes,

{A) Emission lirutalion.

(1) ™o pa2rson stall discharge
from any single source of eml
air contaminant of a shede o
darker than that deswgnated as
mann CGhart or 20 percent opac
in subsection (A) (2) and sect

perniods aggrezating not ot than throse
et

[ e N ]
P ]
Sy L oy

[

=)
opted Jaruary 28, 1872; elfactive February 13,
5

or chemicals for

existing buildipy:

chrmicais

oLnae




AP-3-12. Restriction of emission of particulate
matter from indusinal processes.

(A) General provisions,

(1) This regulation a; 13; to any
process, of activity from ch particulat >
emitted except (&) the bum ng of fuel for the primary
purpose of producing heat or power by indirect heating
in which the prodn”t“ of combustion do not come into
direct corntact with process materials, (b) the burning
of refuse, and (c) the processinz of salvageable
material by burning.

{2) Ermission restriction reguirements for sources
not exempted under subsection (A) (

i

I
specified 1n Fagure 11 and 1n Table . Figure 11 rojate
Uncontrolled ate ¢ s (ahsciss) ¢
naximum all s e}
Table Irelgt
mto any Sp»?: H

of particulat
of emission

L
where the L, d? e of Tmiwsy
be asceriained anf‘ where an emission f{actor charac-
ten7atko“ fpr tﬁ process 18 unkno va. Curve -1 oof
on: - bels)
Process Weight 1

cases, the mo
shall app .

:pL ng
contam‘.
which air coutarn
The uvnconniolled m
mined by sampling
of the conirol

the
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For a cyclical or balch opeiation, the proces 21yht
rcr hour will be darived by dividing the total process
weizht by the numo2r of hours in one comrplete opsra-
from the beginningz of any g erz process to the com-
excluding any (e during which the
2. ['or a cootinuous op2ration, the
s

r hour will te derived by dividin
of time.
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TABLE |

ALLOWAZLE RATE OF EMIiSSION 5ASED OH
PROCESS WEIGHT RATE

PROCES: HEIGHT RATE OF PROCESS WEICAT  RATEZ UF
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o7 S 5500 a3 prac =N q
July L, 10875, that dezree of emission red o

~ o e
D20

emisslon 1 lh/he arnd D = Process werght rale in
ton/hr.

(4) All persors inmcated within air guality cartrnl
regions ciass.fied as Pricoity I Blegions shall attain
or excevd, as s00n as precticable, but no later then
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WISCONSTY

NR 534001 Control of pacticnlate emissions. (1)
GENERAL LIMITAT Iﬁws No person shall cause,
suffer. allow, or permit particelyte matier to be emitted
into the ambient anr w n‘ca substantially coutrrhutes to
exceeding of an air standard, or creates air poliution.

2y FUGITIVE DUST. N» persoa shall cause, suffer,
allow, ot permit any materials to be handled,
transported, or stored without taking precautions to pre
vent particulate matier from bwom"w ait-borne, T\or
shall a person allow a structure, 2 \,Lv‘\!"g lot or a road
to be used, constructed. altuied, repauared, ~and blasted or
demolished without taking such precautions. Such
precautions shall include, bur nor be lindted to.

(a) Use, where possibig, ot voator or chemicn ‘, for con-
trol of dust in the demobition of exi>tuing boilding. o
structures, or construction operations

(b} Application of asphalt :
chemicals. or plastic coverng ~n dirt ro:
stochpiles, and other surfices which o
dust, provided such apphication does ne
hvdrocarbon, odor, or water polluuor probiv

(<) Instaflation and wse of hoo
devices to enclose ard rent the arels where dusty
mateials are hendled

(H Culmw‘f: ot securme ol peaberilts kel
airborne whie bang moved on panlie ronds tatlroads, o
naviganble waters,

() Conducl of :agr;cu"ma :m chiies Bty of
land or upplication of fo
create air ;0!1 ton

) The pavinz or muimcvrm*“c of ~cadw oy or puara
141}; lots o as not to create air potiuticg,

(3) PARTICULATE & ‘hﬁbIO\' LINI s FOR
PROCLSSES. Mo ,wwn soall for,ally
cermit tae entosion of partculaie mmante

air from a direct or port !
excess of one of the

'

faos and air c’c;zmn:z

1o Deeorme

'

tion or lll()dlfi(:;ximﬂ i rorwxcm:»:d afier Apad
shiail meet the erission Lty of thiy paragrenh,
I Pirect ar ;“on ible sourees other than those ipeeified
in (3) (a) 2. of this section. emyssions i .
a. AN nrocess rot otherwise coverec
{a) of this scctor emssions caleulated by the use of th
cquation, £ = 3.59 p** ‘or “r(,w s wetght rates up
60,00 )pHUHﬂ\ per hours
p ¢ for proces, seight raes ﬂf fw').f)‘ut) rounds per hou
or more: (£ 15 the allowatle eassions in pounds per
hour and P iy the Rt ratein tons per sonrn,) or

"1

t
|
}__:
(e



in concentrations greater than those histed in section WR
1\4 TE(3) (h), wrichever 1s more rastrictive Some o%-
amples of these caleutations are yiven i the following
tahle.

Emsion Ra.e
(Lhs o

Prosess Wean

Ruate (Lbs

0 . . RIS

100 . LN EL

00 12
1o KR
000 632
1 H0n g 4
MERVA) . HRIYE
60,600 -
Ny 000 . 3,05
120,000 R
16U 000 P . 34 Gt
200,000 - . . 36
400 000 MM
.00 000 R 16 79

b Cement xilns. 0.30 pounds of particulate per ton of
1
)

C 010 pounds of pwtculare

&
1o TV 0
—
>
=
]

— =
L
Cyu
-1 Q_
ce
o]
-
=
<
o
=

Direct or portable 1hed hereirer on
which construcuon or ~oedinicaton 5 commenced after
Fehbruary 101975, eatissions in eacess of,

a. Asphalt conerate zlants (any combmution or the
followmg dryers. ses'ons for sereenrng, handling, ster
”m, aned wet '*u:“g kot aur

transferring g
g oaphalt concreter ead rae loading, transier,
storage sy .tems as ated witn c‘mi‘\mm con ol

SysLems)

Iar

ubie fuct atstandud won-
, s

ditians (¥ cunie meter “t stanaard
conditions.

b Potroleumy renmeries (fod Ca‘m’\i 1c cracking und
catalyvst rogenera & te cracking unit in-
Conerator-we,

Py
)
1
7
>
=
s
‘
‘
r,

Y r-m'w [.(,x O pounds (1.0 ;'-:do:ram rer 100

Kilograms) of ¢

1 1

ne catanst regensre o

1 In these :n:if.'lccs e hien A‘u\;li.xr} liquid or ~oin
forasil fuels ¢ wrred inthe fad catalyric crucking uni
meinerator- ¢ heat beiler, particulate matter in enoens
of that pernvited by parngraph (B fa) fed ol this seeron
may he emeted to the atmosphere, except 'rat the -
cremental rate of partieuivic enrrssions shall 1t exeew
010 pm,nm peromidhon BTU (00N grams po anlin
sitfuries) of heat apat attmhutable to such bouwe <= so'e
tucl,

v

¢ Secondary ead smciters fhlast or cupola Tarnuees
R

and reverberatony furnaces): 0022 grains per dry cubie

foot at stand od condivrors (30 milligiems per dny enbie

mcfr‘l‘ at stapdard cop hinons)

d Sccondary bruss
(rc‘»cric atory furnaces of
ctioneapan ) 0022 g
‘ 50 mih

u“\x(i

standard conditions

{ ubic moter ot
standard coaditionsy),
[

¢ Jron and stee 1 process -

es) 0022 grams pcr ary cubie foot at s wadaird con-
ditions (30 mithgrams per dry cutne meter ar stendard

conditions)

{5 Al direct and portabls sources on which construc-
don or madification was commenced on or hefore Aprid
11972 Shadl meet the emisamn hoits of this puraer mn
1. Direce o1 pertable sources specified herennder,

wands of proticulate matter per 1,600

}w ciric are or mduction furnaces 01 pounds of

par 1:1’1& 2 matter per 1000 ponnds of vus

¢ Open ’1:.3.1“”1 furnces: O: =~ounds of
maurer per 1600 rounds o1 gus

d Basic ochn fuimacest D0 pounds of pacticulate
maiter per LGSO pounds of sas

e Sintering g of particelate mat.er

pennds of particulate
matter per

¢ Heating or 3
nenlite muatier per X OO\ peunds of gu
' 23 O 2 pounds of particulaze matter per

P noands of par-

wcrete, or asregate iy plants 0.3
pmmm /)t ;*u tieulate weatter per 1LOD3 pounds of
1 Ceraent kilny 0.2 pounds of paciiculutz matter p2
1000 pounds of gas.
k. kilny 02 pounds of paruculate mutier per
1,000 poundds of 2as
U chinker coolers 0.3 porads f particulate

comvening, sizing,

rorricnlale

i

SOUUS O dds

a (yrn ¥ ‘,,ﬂl e 0 o N N

O Uraim procassing or pana ngo o podnas oy par-
<r per L 000 ronds
WCT DIVLDSS ol

coogvratet 04 pounds of

part.eubete matter per 1000 pounds of gas

e
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