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Preface

Environmental policy planners, permit writers and reviewers, management
and budget officials, and developers of environmental control technologies use
cost information on environmental control technologies to make effective
decisions. Reliable, concise, and understandable cost data on capital invest-
ment, operating expenses, and revenue requirements serve to reduce the
manager’s level of uncertainty, and consequently improve his overall per-
formance in attainment of environmental policy goals.

To provide reliable, concise, and understandable cost data, EPA’s QOffice of
Environmental Engineering and Technology (OEET) presents THE COST DIGEST
as the first report in a series of publications on costs of environmental control
technologies. This volume provides summary cost data for 25 selected
environmental control technologies in the following areas: the treatment of
drinking water and wastewaters, and the control of airborne particulate matter
and sulfur oxides from stationary sources. In addition to cost data on capital
investment and operating expenses for each technology, we have given special
attention to providing facility design descriptions and control technology
performance characteristics. These technology descriptions feature a narrative
summary, a process flow chart with battery limits which illustrate the modules
included in the cost estimates, key design parameters, and performance
characteristics. The major variables affecting costs for each technology are also
discussed. Although we have attempted to select representative or typical
design configurations for each technology, the information on design parameters
and performance characteristics is essential to effective use of associated cost
data.

Two additional publications for the OEET series on costs of environmental
control technologies are currently in preparation andreview. These are “COSTS
OF ENVIRONMENTAL CONTROL TECHNOLOGIES—GRANULAR ACTIVATED
CARBON APPLICATIONS IN WATER AND WASTEWATER TREATMENT' and
“COSTS OF ENVIRONMENTAL CONTROL TECHNOLOGIES—PARTICULATE
MATTER CONTROL FOR INDUSTRIAL AND UTILITY BOILERS.” Instead of
presenting summary cost information for complete control technology systems,
these volumes will provide more detailed engineering cost data for the specific
modules which make up the control technology systems. This feature will allow
for cost estimates to be more tailored to specific cases. By contrast, THE COST
DIGEST allows the user to derive costs of typical, but mostly fixed, designs for
control systems. .

It is hoped that, as an executive summary of environmental technology cost
information, THE COST DIGEST will be widely used by planners, budgeters,
technology developers, and managers in general who need quick reference to
easy-to-use, reliable cost data. We welcome comments on THE COST DIGEST
and suggestions for guiding and improving the OEET reports on costs of
environmental technologies.
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Section 1
Introduction and User Guide

Planners and managers in government and industry
require cost information to aid in policy planning,
implementation, and administration. Much cost
information is available, but itis scatteredin numbers
of published sources and not readily accessible for
quick reference. Furthermore, information from
different sources varies inthe cost bases used, format
of presentation, level of detail, accuracy, documenta-
tion, and applicability for broad-based strategic
planning and analysis.

This manual was prepared to provide a concise and
easily understood graphical compilation of costs for
selected environmental control technologies in the
following areas:

® Drinking water treatment.

® Wastewater treatment (municipal and industrial).
@ Particulate matter control.

® Flue gas desulfurization.

A further goal was to present cost datain a consistent
format and terminology to allow ready interpretation
without extensive analysis and calculations by the
user. Finally, this publication was intended as a
summary document which could be revised, updated,
and augmented in order to keep pace with new
developments in key environmental control technolo-
gies.

Each of the four study areas addressed in this report
comprises several technologies as shown in Table 1-
1. This list was selected by the Work Group on
Environmental Control Technologies, Office of
Environmental Engineering and Technology, within
the Office of Research and Development. The
technologies were chosen to represent those
environmental control options in the four study areas
currently of interest to policy planners.

1.1 Organization of the Report

Sections 1.2 through 1.6 provide guidance in
interpreting and using the cost data in this report.
Section 1.2 describes the terminology and format
used for presenting the cost data as well as the overall
methodology for cost development. Section 1.3
discusses cost updating. Section 1.4 discusses the
sources of data used in developing this manual and
limitations to its use. Section 1.5, a brief discussion
on general considerations when comparing cost
estimates, is presented to give the reader some

Table 1-1. Technology Areas Addressed

Drinking Water Treatment Systems (Section 2)

Filtration treatment (conventional filtration, direct filtration, and

lime softening with conventional filtration)

Disinfection

Granular activated carbon treatment

Aeration

Wastewater Treatment Systems (Municipal and Industrial) {Section
3)

Conventional secondary (less than 30 mg/I BODs) and
advanced wastewater treatment plants (less than 10 mg/i
BODs)®

Stabilization ponds and aerated lagoons

Land treatment

Phosphorus removal by chemical addition

Nitrification

Granular media filtration

Particulate Matter Control Systems (Section 4)

Mechanical collectors (multitube cyclones)

Electrostatic precipitators

Fabric filters

Venturi scrubbers

Flue Gas Desulfurization Systems (Section 5)

Lime/limestone scrubbing

Non-regenerable sodium alkali {throwaway)

Dual alkali

Magnesium oxide

Wellman-Lord

Dry scrubbing

*Conventional secondary treatment is defined as achievement of

30 mg/| biochemical oxygen demand (BODs) and 30 mg/I
suspended solids (SS) or less in the treatment system effluent.
Advanced wastewater treatment achieves 10 mg/I BODs and 10
mg/l SS or less.

perspective in using the cost estimates in this report
and/or comparing them with cost estimates in other
references. Additional variables specific to individual
technologies are discussed in the individual
technology sections. Section 1.6 provides some
examples that show how environmental control costs
can be related to consumer prices.

The technology areas are discussed in Sections 2
through 5. Each section is divided into subsections for
each individual technology. Each subsection presents
a brief description highlighting the major technical
features of the process and the design basis for costs
presented. Graphical displays of total capital
investment, net annual operating expenses, and unit
annualized costs are provided. A discussion of major
technology-specific variables affecting costs completes
each technology subsection.



The appendices contain details which supplement
material discussed in the main body of the report.
Appendix A describes the methodology used to
develop the costs presented for each technology area.
Appendix B is a glossary of cost-related and technical
terminology. The reader should confirm his/her
familiarity with the cost terms to verify that
definitions are consistent with the intended use of the
information. Appendix C is a list of conversion factors
for English and Sl units, and Appendix D, miscellaneous
conversion factors between units of measure.

1.2 Terminology and Format for
Presenting Cost Estimates

Graphs are provided for each technology system
showing total capital investment, net annual
operating expenses, and unit annualized cost. These
cost terms have a specific meaning and usage within
the format discussed in a report by Uhl (1). A feature
of that format is the assignment of an item number to
the individual cost elements comprising each of the
above three cost items. This numbering procedure is
used to ensure unambiguous interpretation of cost
elements in using the methodology of Uh!'s report
even if different authors use a different terminology
to describe various cost items. Listings of the item
numbers, cost elements for total capital investment,
and cost elements for net annual operating expenses
are given in Table 1-2 and Table 1-3, respectively.
Unit annualized cost is computed from fixed capital
charges and net annual operating expenses as
explained below. For simplification in the present
report, some individual cost elements were combined
into a single overall category. A line item with several
numbers next to it indicates that several individual
elements have been combined.

Total Capital Investment

All capital costs in the present report are shown as
total capital investment. Total capital investment
comprises 40 numbered cost elements as shown in
Table 1-2 and is itself designated as item 41. Various
subtotals are shown in upper case letters in Table 1-
2. Each succeeding subtotal is obtained by adding
cost elements to the preceding subtotal. With the
exception of direct cost items and land, all cost
elements are determined by multiplying a subtotal by
a factor. For example, a contingency allowance is
obtained by multiplying total bare module cost by a
factor. Factors used for each technology area are
shown in Table A-1, Appendix A. The direct costs for
each technology were adapted from costs in the
technical literature as discussed in Appendix A.

Direct cost items include both installed purchased
equipment and field fabricated process equipment.
Pumps are an example of installed purchased
equipment. Field fabricated process equipment
includes such items as the concrete basins used in

2

certain drinking water and wastewater treatment
processes. Some references refer to direct costs as
construction costs or installed equipment costs.

Table 1-2. Format for Total Capital Investment
Item No.? Item Cost®
1-10 Direct cost items -©
1 TOTAL DIRECT COST
12-20 Indirect cost items (Fy x ltem 11)
(Engineering and
construction and
field expenses, other)
21 TOTAL BARE MODULE COST (item 11 + jtems
12 through 20)
22 Contingency (F2 x Item 21)
23 Contractor’'s fee {Fs x hem 21)
27 Retrofit increment (Fa x Item 21)
24-26, 28-30 Other (F:x Item 21)
31 TOTAL PLANT COST {ltem 21 + tems
22 through 30)
32 Interest during (Fs x Item 31)
construction
33 Start-up (Fe x ltem 31)
34 Other {F, x ltem 31)
35 TOTAL DEPRECIABLE {Item 31 + items
INVESTMENT 32 through 34)
36 Land {Direct calcula-
tion of cost)
37 Working capital (F7 x ltem 35)°
38-40 Other (F. x ltem 35)
41 TOTAL CAPITAL INVESTMENT (Item 35 + ltems

36 through 40)

®For a detailed discussion of individual line items and item numbers
see Uhl (1).

®F,, F, etc., refer to factors for cost element or line item.

°All installed equipment costs are added to arrive at total direct cost
for the system.

90ther methods are also possible. See Uht (1).

Table 1-3. Format for Net Annual Operating Expenses
ltem No.® Item
53 Raw materials
56-58, 61 Labor®
59, 60 Materials®
62 Steam
63 Power (Electricity)
64 Compressed air
65 Water
66 Fuel
67 Waste disposal
68, 69 Other
70 PROCESSING EXPENSES (sum of Items
53 through 69)
74 Overhead (F, x labor items)
76 Insurance and property taxes (F2 x
TD1%
80 NET OPERATING COSTS
87 General expense (Fs x TDI°)
88-89 Other
e NET ANNUAL OPERATING EXPENSES

®For a detailed discussion of individual line items and item
numbers see Uhl (1).

®Includes operating direct labor, direct supervision, maintenance
labor, and tabor burden.

°Includes maintenance materials and operating supplies.

°TDI = total depreciable investment; see Table 1-2.

°No item number was provided for this line item.



When indirect costs such as engineering and
supervision and construction field expenses are
added to the direct costs, the total bare module cost is
obtained. Contingency and contractor’'s fees added to
the total bare module cost yield total plant or system
cost. Two additional cost elements which sometimes
are capitalized include loan interest during construc-
tion and start-up costs incurred during initial
operation of a new facility. if these costs are not
capitalized but are treated directly as an annual
expense, the total plant cost and total depreciable
investment are identical. In this report, however,
construction interest and start-up costs are capitalized
and added to the total plant cost to obtain total depre-
ciable investment. To obtain the total capital invest-
ment, the cost of land and working capital is added to
the total depreciable investment.

Net Annual Operating Expense

Net annual operating expense refers to direct cash
expenses of operation and maintenance as well as
indirect items including overhead, insurance and
property taxes, and general expenses. Inclusion of
depreciation, a non-cash expense, would produce
total annual operating expenses rather than net
annual operating expenses. The elements of net
annual operating expenses are shown in Table 1-3.

Part of the net annual operating expenses is
processing expenses. These expenses are commonly
referred to as O&M or operating and maintenance
expenses. Because the term O&M is not universally
defined as comprising the same cost elements, its use
has been avoided in this report. Cost elements that
make up processing expenses are determined directly
from operating requirements and corresponding unit
prices. Items added to processing expenses to
generate the net annual operating expenses can be
obtained by multiplying a factor times another cost
element. In this report overhead was obtained as a
factor times labor cost; insurance and property taxes
and general expenses as a factor times total
depreciable investment. As with capital cost
elements discussed previously, each line item is
assigned a number. And, again for simplification in
this report, some line items have been combined so
that in some cases several numbers appear in the
item number columns.

Unit Annualized Cost

The unit annualized cost is the annualized cost
divided by the annual capacity of the process to yield
cost per unit of capacity such as cents per thousand
gallons or cents per kilowatt-hour. The annualized
cost is the sum of net annual operating expenses and
additional cost elements. The additional cost
elements added to net annual operating expenses
cover depreciation, cost of financing, and an
allowance for income taxes. Annualized cost is
equivalent to the minimum annual revenue require-

ment for the project. The unit annualized cost is,
therefore, equivalent to the minimum unit annual
revenue requirement or unit price for the pollution
control service performed.

A common method for including depreciation and
costs of financing is to use a capital recovery factor
where these cost elements are lumped into a single
number. In this report, a form of capital recovery
factor called the fixed charge rate is used. Typical
financing assumptions were used to develop the unit
annualized cost. This method and the assumptions,
discussed in Appendix A, account for depreciation,
cost of financing, income taxes, and the effect of an
investment tax credit lumped into a single number.

Data Presentation

Certain key features of the cost data presentedin this

report include:

® Data are presented graphically. Total.capital
investment, net annual operating expenses, and
unit annualized cost are plotted against a system
capacity variable. In some cases, multiple curves
are shown on a graph to illustrate cost variations
caused by major variables specific to a technology.
For drinking water and wastewater treatment,
costs are given as a function of plant capacity in
millions of gallons per day (mgd). For particulate
control systems, the cost data are plotted against
actual cubic feet per minute of gas stream flow,
fuel firing rate for fired process or industrial boiler
equipment, and megawatt generating capacity for
utility boilers. Because FGD systems are used
primarily on industrial and utility boilers, megawatt
generating capacity and fuel firing rate in Btu/hr
are the major variables against which costs are
plotted. These choices were based on common
usage in existing cost references for these
technology areas. Conversion factors between gas
flow rate, megawatt generating capacity, and fuel
firing rate are provided in Appendix D.

® Cost data are presented for entire treatment sys-
tems rather than individual system components.
This permits the user to obtain a typical pollution
control system cost without extensive computa-
tional and design exercises. References used as
sources for cost data from which costs in this
report were adapted provide greater detail on
component costs, but require selection of system
parameters, addition of individual component
costs to obtain total system costs, and other
calculations. These have been done for the user for
a typical or representative design and application
for each technology.

® Costs presented for each technology are for a
typical or representative design and application.
Site-specific factors will result in actual system-
costs that might vary significantly from the values
reported here. Some of the reasons for these
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variations are discussed in Subsection 1.5 of this
Introduction and User Guide, as well as in each
individual technology section.

® All costs apply for new environmental control/
technology systems as they would be installed in
new facilities. The capital cost data might be
applied to retrofit situations iri . *hich new pollution
control systems are installed at existing facilities.
However, retrofitted pollution control systems
incur a cost penalty that is not considered in the
cost data presented here. Little documented
information is available concerning cost penalties
for retrofit installat’ »ns. Some retrofit costs have
been reported as a much as 70 percent higher than
the capital investment for a comparable new
installation (1).

1.3 Cost Updating

All costs in this report are expressed in March 1980
dollars. Costs reported in the literature were updated
using cost indices and March 1980 unit prices for
labor, materials, electricity, and fuel.

Costs expressed in base year dollars may be adjusted
to dollars for another base year by applying cost
indices as shown in the following equation:

new base year cost = old base year cost x "eW base year index
old base year index

Capital costs from existing publications were updated
using this method. In most cases, the level of detail
available in cost references suggested that an overall
index should be applied to the total direct capital costs
rather than to individual items making up the total
direct costs. Two indices were used in this report. For
drinking water and wastewater treatment systems,
the Engineering News Record (ENR) Construction
Cost Index was used. The Chemical Engineering (CE)
Plant Cost Index was used for particulate matter
control and flue gas desulfurization systems. Values
for these indices by year are given in Table A-5,
Appendix A,

For March 1980 these indices are:
ENR Construction Cost Index 3150
CE Plant Cost Index 253

Most major cost components of net annual operating
expense were updated individually using unit prices
for March 1980. Tabulations of unit prices are given
in Table A-3 in Appendix A. Costs for electricity and
fuel were obtained from the Monthly Energy Review
published by the Department of Energy(2). Materials’
costs were updated using the Producer Price Index for
Finished Goods. The Producer Price Index is used in
the same way as the capital cost indices discussed
above and was obtained from the Monthly Labor
Review published by the Department of Labor (3). A
basic labor rate was also obtained from this reference
and adjusted upward for fringe benefits by apply-
ing a factor.

1.4 Sources of Information and
Limitations

The costs presented in this report are derived from
cost information in existing published sources. it was
the objective of this report to prepare a cost summary
for each technology using the best documented costs
from the literature and to adjust these to a consistent
basis. It was not the objective to generate new
fundamental cost data. The primary sources of
information are recent EPA publications supplemented
by other references where necessary. System design,
system boundaries (scope), format of data presenta-
tion, terminology, reference year, and unit cost values
are variable between the different references.
Adjustments were made to bring the data into a
standard format as well as to update all costs to a
March 1980 dollar basis. In addition, for some
technologies, well documented system costs were
not available so that they had to be developed from
component costs.

A limitation of some of the cost literature is that
explicit definitions of design bases are not always
available. There is therefore an element of uncertainty
in the scope and specifications for some of the cost
data that have been used. Design bases in this report
are stated as clearly and completely as the published
information allowed. For each technology, design
criteria are described and a table of key design
parameters is presented where appropriate.

Costs in this document reflect the ‘typical’ or ‘average’
representation of specific technologies. This restricts
the use of the data in this report to:

® Preliminary estimates used for policy planning.

® Comparison of relative costs of different technolo-
gies.

® Approximations of costs thatmight be incurred for a
specific application.

The costs in this report are considered to be ‘order of
magnitude’ with a +50 percent margin. This is
because cost curves are drawn based on updates and
adjustments to literature costs for three or four
system capacities for each technology. Large
departures from the design basis of a technology in
this report might cause the system costs to vary by a
greater extent than this. If used as intended, however,
this document will provide a reliable source of
preliminary cost information for the technology areas
covered.

When comparing costs in this report to costs from
other references, the user should be sure the design
bases are comparable and that total capital investment,
net annual operating expenses, and unit annualized
costs are actually the costs being compared. For
example, O&M costs in many references are only part
of the net annual operating expenses as used here.



1.5 Considerations When Comparing
Cost Estimates

Two important considerations affecting cost estimates
tor any system are:

@ design basis
@ accounting methods (i.e., methodology).

These two factors probably have as much of an effect
on apparent differences in estimated costs (and
reported actual costs of completed projects) as any
other factors.

Other factors which result in differences in reported
costs are terminology and fundamental cost data
such as item prices. Sources of published cost
information do not always use the same terms to
describe costs and do not always report costs at the
same level of development. For example, in the list of
Table 1-2, the term capital cost might be used to
describe any of the items 11, 21, 31, 35, or 41
depending on individual interpretation. This problem
occurs with operating costs as well as capital costs.
Finally the differences in prices used for capital
equipment and materials and unit prices for direct
operating cost elements such as labor and power
influence the results.

The design basis defines both the scope of a facility
and specifications for the inidividual components
comprising the facility. These determine the direct
costs for the physical plant as well as indirect costs
which typically are estimated as a percentage of
direct costs. Cost elements of operating expenses
such as labor and power requirements follow directly
from the design basis since they are related to
equipment design and operating requirements.
Again, the indirect cost elements comprising
operating expenses are dependent on the design
basis because they are typically computed as a
percentage of both capital costs and direct operating
expenses. The prices used for various capital
equipment and operating expense items, of course,
influence the final result, but the quantities to which
the prices are applied depend on system design.

A second major reason for differences in reported
costs is costing methodology. This includes the
selection of methods for calculating various subtotals
of cost elements which, when added together, yield
the desired cost total. Sometimes every cost element
is estimated independently. Sometimes certain cost
elements are derived from others. For estimating
capital costs, a sequence of factors is commonly
applied to purchased equipment costs or installed
equipment costs to generate a total capital requirement.
The terminology and level of summation at which the
estimating procedure is terminated determine the
cost values ultimately reported. Some insight into this
aspect of estimate preparation is found in many
literature sources (1). Similar considerations apply to
net annual operating expense.

Reported experienced costs for actual completed
facilities frequently differ from average estimated
costs used for conceptual estimating. This difference
is usually attributed to ‘“‘site-specific factors.”
Sometimes the differences occur due to differences
in cost accounting and the allocation of costs to
specific categories. In other cases the site-specific
factors are variables that legitimately influence costs
and are highly specific to a particular facility.

Some of these site-specific factors are due to
differences in individual waste source characteristics
which give rise to differences in treatment system
design. The design differences result in different
costs for a system, even at the same level of
performance, so that there is not always a simple
direct relationship between performance and cost.
The site-specific design which influences direct costs
combined with many indirect cost considerations
specific to a given project ultimately determines the
cost for a particular facility.

Factors that may vary with individual projects noted
by other authors as affecting costs include (4, 5):

@ Competition in contractor and material supplier
markets (i.e., business climate) resulting in
unusually high or low bids and prices.

@ Variations in local material and labor costs.

@ Timing of construction with regard to the season of
the year, length of construction period, and
interest rates.

® Variations in conventional engineering, design,
and construction practices.

@ Special considerations superimposed on normal
design requirements by local regulatory agencies.

® Cost consciousness and consideration given to
cost control during design and construction.

® Physical and climatic variations in individual site
conditions.

® Architectural features.

This discussion has highlighted some major cost-
influencing factors common to all technologies.
Additional discussion of some technology specific
variables affecting costs is provided in the individual
technology sections.

As discussed earlier, costs presented in each of the
individual technology sections that follow are based
on data from existing publications. Adjustments have
been made so that the costs conform to the format
and terminology discussed in this section and in
Appendix A to this report. As explained above, each
treatment technology addressed may have variations
in the choice of equipment and the layout of the
equipment comprising the system which will affect
costs. In the existing cost literature for these
technologies a complete definition of design scope
and specifications is not always available. Within the
constraints of existing literature, the costs presented
here are an attempt to provide the user of this report
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with a thorough representation of cost estimates that
can currently be obtained for the selected technologies.

1.6 Relating Costs to Consumer Prices -
Examples

One use of this report might be to provide
information for a preliminary evaluation of cost
impacts of environmental control technologies. A
typical cost impact would be the effect on consumer
prices.

Several examples are provided here that present
costs of environmental control technologies in the
perspective of the consumer. Treatment costs are
related to a typical monthly consumer expenditure for
a commodity which would require the treatment
technology in its use or manufacture.

For drinking water and wastewater treatment in
municipal applications, an example is given relating
the cost to a typical monthly household billing for
water service. A single example is used since the
principles are the same in both of these technology
areas. For flue gas desulfurization applied to a steam
electric generating plant, the example showsthe cost
impact on the monthly electric bill. Finally, particulate
matter control costs are related to the consumer price
of a building product.

Municipal wastewater treatment costs can berelated
to typical household wastewater charges. Assume a
household that discharges a total of 5000 gallons a
month.* Using the unit annualized cost for any
wastewater technology discussed in the subsections
that follow, one can obtain a generalized average
monthly cost of the treatment technology to the
consumer. One multiplies the wastewater generated
in 1000s of gallons by the appropriate unit annualized
cost in dollars per 1000 gallons. Using the unit
annualized cost of $1.00 per 1000 gailons for
conventional secondary treatment plants from Figure
3-5 in this report {Section 3), the monthly charges to
cover treatment would be $13.50 in a community of
70,000 people. If an advanced wastewater treatment
plant were used, the unit annualized cost would be
$1.80/1000 gallons. Using the typical household
discussed above, the monthly charges for water
treatment by this technology would be $24.30/month.
The technology difference results in a cost increase of
80 percent. A similar example can be applied for
drinking water treatment technologies.

As another example, assume flue gas desulfurization
is used on a 500 MWe electrical generating station. A
typical household receiving electricity from this plant

*This is a rough estimate for @ household of three people. In this report,
system design capacity assumed a design value of 150 gallons per capita
per day for wastewater and 200 gallons per capita per day for drinking
water. Actual usage in a given household will not necessarily reflect these
design values.
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uses 500 kWh/month. At an assumed electricity
price of $0.05/kWh, the total monthly bill is
$25.00/month. From Figure 5-8 in this report
(Section 5), the annualized cost per kWh (unit
annualized cost) for limestone flue gas desulfurization
on a 500 MWe steam electric generating plant is
$0.014/kWh. The impact on the typical monthly
electrical bill for these conditions would therefore be
about $7.00/month.

Where an environmental control technology is used
in @ manufacturing establishment, the relationship
between the cost of control and consumer prices is
more difficult to define. Examples of such technologies
are industrial wastewater treatment, particulate
matter control, and possibly flue gas desulfurization.
if data on the manufacturing cost per unit of
consumer product and the quantity of pollutant
stream generated per unit of product were known for
any specific article or industry, the calculation of the
cost impact of the control technology on the
consumer price would be straightforward. An
industry-by-industry analysis is, however, clearly
beyond the scope of this report. But, an approximate
average relationship between control costs during
production of a particular industrial product and
consumer expenditures for that product can be
derived for illustration. An example for particulate
matter control applied to a consumer products
industry, a building-material plant,t is discussed
below.

A typical plant might produce about 400 million sq
ft/yr of product. It would produce 40,000 acfm of
particle-laden gas (air) requiring treatment with an
electrostatic precipitator to remove particulate mat-
ter. About 1700 acf of gas would be treated for each
standard unit(32 sq ft) of product produced. Referring
to Figure 4-9 (Section 4), the unit annualized cost for
an electrostatic precipitator with 99.9 percent
removal and typical precipitation characteristics
treating 40,000 acfm is $0.021/1000 acf. Multiplying
this cost by 1700 acf/standard unitof productyields a
cost of control per standard unit of product of cents
per unit. If the product sells for about $3.40 per
standard unit, the particulate matter control
technology adds about 1.1 percent to the price the
consumer pays in this example. The same concept
can be applied to any other manufacturing industry,
for any environmental control technology.

These illustrations are given only to provide
perspective on the magnitude of impacts that
environmental control technologies may have, and
are only approximations. A detailed analysis is
beyond the scope of this report. The examples are,

tProduct details are notgiven so as to avoid any chance of misrepresentation
of environmental control cost impacts for a specific product. A more
detailed analysis would be needed to confirm production data, prices, and
cost impacts for the actual industry.



however, an indication of how the environmental
technology control costs can be reflected in consumer
prices, and how information in this report can be used
in estimating effects on prices.
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