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MEMORANDUM

SUBJECT: Final BCT Cost Test Guidance

TO: Regional Enforcement Division Directors
State NPDES Directors

FROM: R. Sarah Compton ﬁg! g&gﬂﬂgt;k)
Deputy Assistant minisgtra

for Water Enforcement (EN-335)

Attached is the final BCT Cost Test guidance. This guidance
is intended to assist permit writers in evaluating treatment
options for conventional pollutants pursuant to section 304(b)(4)(B)
of the Clean Water Act. The guidance should be read in conjunc-
tion with the discussion of the BCT Cost Test in 44 Federal
Register 50732 (August 29, 1979) (Appendix G of the guidance).

That discussion explains the function of the Test and how it was
developed.

As you may remember, the Federal Register discussion
outlines the BCT Cost Test methodology as it was applied during
the secondary industry review in 1978 and 1979. This review
determined if existing BAT effluent limitations for the conven-
tional pollutants for the secondary industries were "reasonable"
and, therefore, equivalent to BCT. The determination of "reason-
ableness" was made by comparing the incremental cost of removal
of conventional pollutants for industrial dischargers in the
secondary industries (additional cost for meeting require-
ments above BPT) with a standard incremental cost of removal
for publicly owned treatment works (POTWs) (additional cost for
meeting requirements above secondary treatment). If the incre-
mental cost (in dollars/pound of pollutants removed) for a
category of industrial dischargers was less than the cost for
POTWs, the effluent limitation was classified as "reasonable."

The final guidance is a revision of the draft guidance
document which was distributed on June 23, 1980, and the guidance
reflects written comments received from more than a dozen sources
(EPA Regions and States) over the last three months, as well as
numerous comments received by telephone. The approach outlined



in the draft guidance has been retained in the final guidance,
although modifications have been made to the presentation of the
capital recovery factor and to the method for adjusting the
industrial cost ratio.

If you have any gquestions about the final guidance, or if
assistance is needed in performing the BCT Cost Test, please
contact Bill Jordan, Chief, Industrial Permits Branch, or
Tom Laverty of his staff (FTS 426-7010).

Attachment

cc: Permits Branch Chiefs (Regions I-X)

(A copy of this guidance may be requested)
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BCT Cost Test

I. INTRODUCTION

Sections 301(b)(2)(E) and 304(b)(4)(A) of the Clean Water
Act of 13977 (CWA) provide for the establishment of effluent
limitations for the conventional pollutants as defined pursuant
to section 304(a)(4) of the CWA. Such effluent limitations

must be based on the application of the best conventional pollutant

control technology (BCT).

Section 304(b)(4)(B) requires a candidate BCT treatment to
be compared to treatment by publicly owned treatment works
(POTWs) on the basis of the cost of effluent reduction for
conventional pollutants. The comparison between POTW removal
costs for conventional pollutants and industrial removal costs
must be performed whenever effluent limitations for conventional
pollutants are estaovlished without the use of promulgated
effluent limitations cuidelines. The Agency developed a methodology
for making this comparison during its review of the effluent
guidelines for the conventional pollutants in the secondary
industries. This review was conducted to determine if existing
BAT effluent limitations for conventional pollutants for secondary
industries were "reasonable" and thus equivalent to BCT limitations,
The results of that review and a discussion of the methodology

were published in the Federal Register on August 29, 1979 (44 FR

50732) (Appendix G). The purpose of this guidance is to supplement that
discussion for application of the BCT Cost Test when final

effluent limitations guidelines are unavailable.
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The methodology for assessing the reasonableness of a BCT
level of treatment involves comparing the cost per pound of
conventional pollutants removed by a BCT treatment for a category
or class of industrial dischargers with the cost per pound for
POTWs. During the secondary industry review the Agency calculated
a common cost ratio (dollars per pound removed) for POTWs which
will be used in an updated form in this gquidance. The second
ratio, the cost per pound removed for industrial dischargers,
must be calculated by the permit writer. Once both ratios are
available and are expressed in dollars for the same time period

(e.g., 2nd quarter, 1979), the comparison can be made.

If the ratio (dollars per pound removed) for the industrial
discharger exceeds the POTW ratio, the treatment option under
consideration fails the reascnableness test and cannot be used as
a basis for BCT effluent limitations for that discharger. If the
industrial ratio is less than the POTW ratio, the treatment is an

acceptable candidate on which to base BCT effluent limitations.

2s was noted in the discussion in the Federal Register

on August 29, 1979 (page 50734), the BCT effluent limitations
should be based on the most stringent technology which passes the
BCT Cost Test. This may involve performing the 3CT Cost Test for
several treatment options to determine which one of the options

which pass.the Test produces the most stringent limitations,

II. ROUTINE FOR CALCULATION
To perform the BCT cost test the permit writer must go

through four steps.
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A, Calculate the incremental annual cost associated

with the treatment option under consideration.

B. Compute the incremental annual removal (in pounds)

of conventional pollutants achieved by that treatment

option.

C. Calculate the cost per pound removed (the industrial

cost ratio).

D. Compare the industrial cost ratio with the POTW

cost ratio.

A. Incremental Annual Cost

The incremental annual cost is the increase in cost, above
the cost of the BPT level of treatment, which is due to the BCT
treatment option. This increment includes the annual share of
capital expenditures and the annual operating and maintenance

costs.

The incremental annual cost is calculated in the following
four stages.

1. Determine the annual incremental operating and
maintenance (0O&M) cost. As much as feasible, this
cost should reflect the increase in O&M costs associ-
ated with the BCT treatment option being evaluated.
The 0O&M cost should include such elements as labor,

materials, chemicals and power.

2. Decide the total capital expenditure attributable to the

BCT option. (If the capital expenditure is
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already expressed in terms of an annual share,

proceed to stage four.)

Multiply the total capital expenditure by a capital
recovery factor of 22.4% (.224) to calculate the annual
chare of cranmi+tal evmnanditiirec The c~anital
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recovery factor expresses the annual share of the
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produce in revenues to pay for the pollution

the capital recovery factor, see Appendix A.)

Add the annual incremental operating and maintenance
cost to the annual share of capital expenditures to

produce the incremental annual cost.

Incremental Annual Removal

The second figure needed to calculate the industrial cost

ratio is the incremental annual removal of conventional pollutants.

This figure is the difference between the removal of conventional

pollutants achieved by BPT level of treatment and that achieved

by the BCT candidate treatment.

five steps.

1.

N
"»

It is calculated in the following

Select the proper conventional pollutants from

Table 1 below (p.5);

Subtract the proposed BCT allowable discharge
level (expressed as lbs/1,000 1lbs or in similar
nnitre of oroduction) from the IPT allowabhle
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discharge level for each of the pollutants’selected

in step (1).

(For situations involving concentra-

tion-based limits see Appendix C).

3. Add the numbers produced in step (2).

4, Calculate the annual production of the plant. This

production figure should be expressed in units com-

patible with the allowable discharge levels (e.g., if

the discharge levels are in 1lbs/1,000 lbs, then the

production figqure should be in thousapnds of pounds);

S. Multiply the number from step (4) by the number from

step (3) to yield the incremental annual removal.

C. Industrial Cost Ratio.

To calculate the industrial cost ratio, the permit writer

now should divide the incremental annual cost by the incremental

annual removal.

TABLE 1

P>llu*ants R2guletad

Pollutantcs conrsidered 1In
Industrial Calculaticn

B80D.
5
BOD5 and TSS
BOD5, 0il and Grease
TSS
TSS, 0il and Grease
TSS, BODS, 0il and Grease

0il and Grease

BOD5

BODg and TSS

BODSl/ or Oil and Grease

TSS

TSS, 0il and Grease

TSS, BODS (or 0il and Greasel/)

0il and Grease

1/ EPA will use the one pollutant (BOD_ or oil and grease)
which has the most incremental removal:?



D. Comparison of Cost Ratios.

The industrial ratio is then compared to the proper POTW
ratio from Appendix D to evaluate the reasonableness of the

proposed BCT effluent limitation.

ITI. CAVEATS AND SPECIAL CONDITIONS

To perform the BCT Cost Test properly, a number of factors
should be kept in mind. First, it 1s necessary to express
both the industrial ratio and the POTW ratio in dollars of the
same time period, such as third quarter 1979, in order to
make the proper comparison. For this purpose Appendix D is
used to select the proper POTW cost ratio. In the event that
the industrial cost ratio is expressed in dollars for a period
which is not represented in the table in Appendix D, the
procedure outlined in Appendix E is used to convert the industrial

cost ratio to collars for the same period as that of the POTW

ratio.

Second, 3C-cay average BPT and BCT limitations should be
used to calculate the incremental removal of the conventional
pollutants. When only daily maximum B3PT limitations are available,
daily maximum limitations should be used for both BPT and

3CT to calculate the removal.

Third, sone reasonable measure of the actual production of
a facility should be used in the calculation of the incremental
annual removal of conventional pollutants. This calculation
should be :nade in accordance with the directions for arriving
at production-based limitations described 1in section 122.63(b)(2)
of the Consolidated Permit Regulations (45 FR 33451, May 19,

1980). These directions are contained in Appendix F.
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Fourth, the BCT Cost Test requires that the performance of a
treatment option be measured against the baseline of BPT.
Ordinarily, the 3PT limitations in an applicant's existing permit
will be based on promulgated guidelines for BPT and those permit
limitations should be used to perform the Test. When the limita-
tions in the existing permit were based on best engineering
judgement in the absence of promulgated guidelines, the permit
limitations should be used to perform the Test. If the existing
permit contains water quality based limitations which are more
stringent than BPT limitations, the water quality based limitations
should be used to conduct the test. Finally, if an applicant is
able to establish that it is performing significantly and consis-
tently better than the BPT limitations in its permit, that

performance can be used to perform the Test. An applicant could

establish such pe
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IV. SOURCES OF INFORMATION

In assembling the information necessary for performing the
3CT Cost Test, a number of data sources are available. The
appropriateness of each source will vary from application to
application. The sources selected should have effluent limitation
information or cost data which reflect the conditions in the

facility under review and in the relevant point source category.

Among the sources of information are those listed below.

The sources can be used singly or in combinaticn.



A. BPT limitations for conventional pollutants
1. from BPT permits for similar facilities (where there
is no existing permit) or from the previous best engine-
ering judgment (BEJ) permit of the applicant.
2. from the BPT Development Document in the relevant

industrial category or subcategory.

B. BCT limitations

1. from the BPT Development Document which includes the BCT
option under consideration for the test.
2. from the draft BAT Development Documents.

3. from the Treatability Manual.

C. Incremental BCT Cost
1. from BPT Development Documents,.
2., from draft BAT Development Documents.
3. from economic impact analyses for effluent guidelines.

4. from the Treatability Manual, Volume IV.

In using the Treatability Manual as a data source i1n connection
with the BCT Cost Test, several factors must be recognized. First,
the Treatability Manual may not contain all the information on
proposed or promulgated BCT effluent limitations. To obtain such
information permit writers may need to consult additional sources
of informaton. An example of how the Manual may be used to help
develop effluent limitations is discussed in Volume V, Section 3

of the Manual.

Second, the cost figures given in Volume IV of the
Manual represent the capital and operating costs of various

treatment technologies and systems, but these cost figures are
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not expressed in incremental terms for the different levels of
treatment (i.e., BPT, BCT, and BAT). No mechanism currently
exists for extracting automatically from the Manual the incre-

mental costs associated with a particular level of treatment.

V. SAMPLE CALCULATION
INDUSTRY: Sugar Processing
Subcategory: Ligquid Cane Sugar Refining

Model Plant: Typical

A, Calculate the incremental annual cost

1. BCT technoloagv is BPT plus recycle of barometric cordenser
cooling water and activated sludge for blowdown (DD p. 130).
Total annual BCT Cost is §$265,000. (Development Document (DD),

p. 133).

2. BPT technology is impoundment of mud (or dry hauling filter
caxe), demisters, external separators, and activated sludge (DD,

o, 129-30). Total annual BPT cost is $230,000 (DD, po. 133).

3, Incremental Annual Cost is [(1)-(2))] $35,000. (August 1971

dollars).

B. Comoute the incremental annual removal

4. Daily Production: 560 tons (DD, p. 128)

5. Days of Production: 250 (DD, p. 108)

6. Annual Production [(4)x(5)): 140,000 tons
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BOD TSS Total
7. BPT Allowable Discharge: .63 .33 .96
(DD, p.6-7)(1lbs/unit of production)
8. BCT Allowable Discharge: .30 .06 .36
9. Incremental Removal ((7)-(8)): .33 .27 .60 1bs./ton

10. Incremental annual removal [(9)x(6)): 84,000 1lbs.

C. Calculate the cost per pound removed

11. Incremental cost/pound [(3)/(10)]: $.42/1b. (August 1971
dollars)

D. Compare the industrial cost ratio with the POTW cost
ratio.

12. To complete the test the figure from step 11 would have to

be adjusted by the procedure in Appendix E.

Following the Arpendix E procedure, the industrial cost
ratio of $.42/1b. should be multiplied by a factor of 1.51,
which was calculated using the table in Appendix E. The product
which results, S$.63/1b., expresses the industrial cost ratio in
third gquarter 1976 dollars. This adjusted industrial cost ratio
can then be compared to the POTW cost ratio for the same period,
$1.15/1b. Because %the industrial cost ratio is less than the POTW
cost ratio, the BCT treatment option under consideration is an
acceptable basis for effluent limitations for conventional pollu-
tants.* Eowever, if there are treatment options which provide
more effective removal of conventional pollutants, the BCT effluent
limitations should be based on the option which produces the most

effective removal and passes the BCT Cost Test.
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SOURCE: DD -- Development Document for Effluent Limitations Guide-

Point Source Category EPA-440/1-74-002-c

1 the treatment option used in this sample calculation

passes the BCT Cost Test when data from the development document

are used, the guideline for the liquid cane sugar subcategory was

thdrawn for further studyv hecannca of
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the industry provided to EPA by the sugar processing industry.



A. Backaqround

The capital recovery factor (CRF) is a device for expressing
capital expenditures on an annual basis. EPA uses a CRF to

convert pollution control capital costs into annual costs.

The CRF specifies the percentage of total capital costs
which a firm would incur on an annual basis and it reflects the
effects of interest, depreciation and taxes. 1In financial
terms the CRF represents the additional revenue reguired by a
firm each year to recover fully the costs of a capital investment.
For example, a CRF of 20% implies that every dollar of capital
investment recuires additional annual revenue of 20 cents for the
lifetime of the capital goods to leave the firm as well off as

it would be without the pollution control investment.

8. Calculation

EPA recommends that a CRF of 2z.4% be used in those
circumstances in which capital costs are not already expressed

on an annual revenue basis., This CRF is calculated in the

following fashion.
1. The formula is

CRF = i(1 + i)P -
(1-t) ((1+1)71=1)

o BT

(1-t)



in which

te
1]

after tax weighted cost of capital

3
0

lifetime in years of the capital goods

marginal tax rate

o
I

2. In calculating i an equity/debt ratio of 71.3/28.7
is being used. The after tax cost of equity is 15.4%. The

source for both figures is the Quarterly Financial Report published

by the Federal Trade Commission. The equity/debt ratio is the
average of the ratios for all manufacturing corporations for the
12 guarters from second quarter 1977 through first quarter 1980
and the cost of equity is for all manufacturing corporations

for the same time period. The before tax cost of debt for the
calculation is 9.9%, which is the average of the all manufacturing
cost for the 36 months from July 1977 through June 1980 from

Moodv's Bond Record, which is published monthly by Moody's

Investors Service.

3. Calculating the after tax weighted cost of capital by

using the figures from step two produces the following result.

71.3% equity x 15.4% cost of equity = 10.98%
28.7% debt x 9.9% cost of debt x (1-.5 (marginal tax rate))= 1.42%
12.40%

4. Using a marginal tax rate of 50% and a lifetime for
capital goods of 20 years, the capital recovery factor is

calculated as follows:

20
L124 (1.124) -
=.3)((1.124) 2% ) 20 1-.50

1

CRF

22.4%

CFR
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C. Underlying Assumptions and Sensitivity Analysis

The formula for calculating the CRF was selected because it
takes into account the effects of interest, depreciation, and
taxes when it expresses the annual share of capital costs. A
number of other methods for calculating the annual capital share
were suggested in comments on the draft guidance. However, those
methods did not incorporate the effects of interest, depreciation,
and taxes on the CRF. Because of this shortcoming, those methods

were not selected for the CRF calculation.

In calculating the after tax weighted cost of capital, the

Quarterlv Financial Report and Moodv's Bond Record were selected

as regular, reliable sources of information about the egquity/debt
ratio, the after tax cost of ecguity and the before tax cost of
debt. Averages for 12 consecutive gquarters (equity/debt ratio
and cost of equity) or for 36 consecutive months (cost of debt)
were calculated to obtain stable long-term indicators for each of

the ccmzcnents of the weighta2d c»n3t cf capital.

The lifetime of capital goods for industrial pollution
control equipment of 20 years was selected as representative of
the average lifetime of such equipment after consultation with
the tEffluent Guidelines Division and consideration of the data
in the Treatability Manual. The marginal tax rate of 50% is for
both federal and state taxation. 1In almost all cases a marginal
tax rate of 50% is greater than the actual marginal rate faced by

corporations.



A sensitivity analysis was conducted to determine the
impact that varying each of the terms would have on the

capital recovery factor. The impacts are represented in

the table below.

Sensitivity Analysis

Variable
Variable ] Values | CRF
i | | |
Cost of Debt ] 82 ] 12% ] 22 | .23
Cost of Equity [ 12,52 | 17.52 | .19 | .25
Equity/Debt Ratio [ 65/35 | 75/25 1 .21 | .23
Equipment Lifetine | 15 l 25 | 23 | .22
Marginal Tax Rate | 467 | 54% | 21 | .25

As the table shows, variation in the cost of debt, in the
equity/debt ratio, or in equipment lifetime has a minimal effect
on the CRF value. Only when the marginal tax rate is increased
to 54% (an extremely unlikely occurrence) does the CRF change
significantly due to that factor. The largest impact is produced
by varying the cost of equity. A change cf aearly 20% in the

cost of eguicy is required to modify the CRF oy 15%.

In conclusion, EPA recommends that the CRF of 22.4% be
used to calculate annual capital costs when only total capital
costs are available. Only when the value for one or more of
the variables for an industrial point source category lies
outside the range of values listed in the table above should
consideration be given to calculation of a different CRF. If it
is concluded that calculating a different CRF is desirable
because the point source category under consideration has signi-
ficantly cdifferent financial characteristics, the Quarterly

Financial Report can be consulted to adjust the cost of equity
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or the equity/debt ratio. However, it will be considerably more
difficult to adjust the other factors (cost of debt, service

lifetime, marginal tax rate) on a category-specific basis.



Appendix B

BCT Work Sheet

Facility Name

NPDES #

Guideline(s)

Description of Industry
Daily Production --=-=-—=---—--——e—oo——— e —— e

Days of Production per year --——--——-———-————==

General Information
1.
2.
3.
4. Comments
A.

Calculation of Incremental Cost

1.

2.

BPT Technology

Determine Technology to go from BPT to BCT
a. Source of Information

b. Technology

Zater.nine Cost
a. Source of Cost Information
b. Cost Calculation for BCT Technology
Capital Cost for 19__ -=-=-=---=—-—=———--
Annual Cost -===—----—---—---——o——oo—— -
Capital Cost X Capital Recovery Factor (see
Appendix A)
O & M Cost for 19 —-—=—--——-——w————m-

Total Annual Cost =

(Annual capital cost + O & M cost)
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B. Determination of Annual Pounds Removed

a. Pollutants (selected from Table 1 in Guidance)

Pollutant (1) Pollutant (2) Totals
b. BPT Source

BPT allowable pounds

c. BCT Source
BCT allowable pounds

BPT Allowable Discharge
Pounds/unit of production (daily avg.,) = = = = = = = = = =

BCT Allowable Discharge
Pcunds,/unit of pr:duction - - - = = == = - - - - - - - - -

Incremental Removal (difference between 3PT and BCT) - - -
Pounds removed per year =
(Daily Production) X (Days of Production per Year) X

(Incremental Renoval)

C. Determine Cost per Pound Removed

Tota. Annual Cost = «cost,/pourd remcved
Pounds removed per year

D. Compare the industrial cost ratio with cost of pollutant

removal for POTWs.

1. Select the POTW cost figure from the table in Appendix D
which corresponds to the time period from which the BCT

technology cost figures were derived.

2. If the BCT cost figures are for a period other than those
listed in Appendix D, use the technique described in

Appendix E to adjust the industrial cost ratio to the

proper time period.



Appendix C
Calculation of Removal When Effluent Limitations
Are Expressed in Terms of Concentration
BPT limits are generally available in units related to
production, but some may be expressed in concentration only. A
candidate BCT treatment method usually defines an effluent
concentration for the conventional pollutant of interest. A

method for converting this concentration to units compatible

with the BPT production based limits is described below.

1. Select the proper conventional pollutants from Table 1

in the Guidance.
2. Calculate the annual plant production.

3. Calculate the allowable BPT discharge load for each
pollutant from appropriate BPT effluent limits and production
figures. (If no change in plant processes or production, this

will be the previous permit BPT limits.)

4. Determine the BCT candidate treatment and the e:pecced

effluent concentration for each pollutant.

5. Calculate the BCT expected discharge load for each
pollutant from the effluent concentrations and flow rate (using

design average flow).

6. Calculate the incremental annual removal of each pollutant
by subtracting the loads found in Step S from the loads found in

Step 3. Then add the loads for each pollutant selected in Step 1.



Appendix D

POTW Cost Ratio

Cost of Pollutant Removal for POTWs

mnes marsend maAmmacra

e )
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| |
] First Second Third Fourth |
| Quarter Quarter Quarter Quarter |
!107/ en acg er N1 ¢ nao ey 1N !
j457% YUe 73 vie Ul Jie UJ Vie iV |
l |
11975 $1.06 $1.03 $1.05 $1.06 |
I |
[1976 $1. 10 $1. 14 $1.15 $1.17 ]
I |
11877 $1.18 $1.20 $1.25 $1.26 |
| |
[1978 $1.27 $1. 30 $1l.34 $1.41 |
l I
11979 $l. 44 $1.47 $1.49 $1.52 |
l l
]1980 $1.56 $1.57 _— -— :
|

The cost ratios in the above table were calculated in
accordance with the formulas contained in Appendix B of the

August 29, 1979 rederal Register publication on the BCT Cost

“est (14 F.E. 50732, 50749) (see aprendix G'. Thre table can %e
extended to the third quarter, 1980 and beyond by using the

same formulas and by obtaining the proper cost indexes as they
become available. These indexes are the large city advanced
treatment (LCAT) and small city ccnventional treatment (SCCT)
construction cost indexes and the operation and maintenance
escalation index. All three indexes are published on a quarterly
basis by the Facility Requirements Division of the Office of

Water Program Operations of EPA (FTS 426-9404).



Appendix E

Industrial Cost Adjustment

Under those circumstances in which the incremental BCT

costs are for a time period, such as second quarter 1972, which

is not covered by the table in Appendix D, the industrial cost

ratio must be adjusted so that it can be compared to the POTW

cost ratio. To make the adjustment, the following procedure

should be followed.

1.

Select the index for the time period in which the cost
of the BCT level of treatment is expressed from the table

below (page 4).

Divide the index for September 1976 (2465) by the index

selected in step one.

Multiply the quotient from step two by the industrial
cost ratio which is developed in steps A, B, and C of the

procedure outlined in the guidance (see pages 3-5).

Compare the product from in step three to the POTW cost
ratio for the third guarter 1976 ($1.15) to determine if

the proposed BCT Treatment is reasonable.

Examole:

If industrial BCT costs are expressed in August 1971

dollars, the procedure is:

1. Select the proper index (August 1971) from the

table below (page 4) - 1629.
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2. Divide the index for September 1976 (2465) by
the index from step one (1629) -- 1.51

3. Multiply the industrial cost ratio from step C
of the guidance (page 5) by 1.51.

4. Compare the result in step three with $1.15,
If the idustrial cost ratio from step three
exceeds $1.15, the treatment option is unaccep-

able as a basis for BCT effluent limitations.

The Engineering News Record (ENR) Construction Cost Index,

with 1913 as the base year, was selected to adjust industrial
pollution control costs for the B8CT Cost Test after considering a
number of alternative. The ready availability and frequency of
updating were important considerations. Among the other indexes
considered were (1) the pollution Abatement an Control Expendi-
tures index (Department of Commerce); (2)the Department of

Commerce Composite index; and, (3) the Chemical Engineering cost

index. The first index, which is the index most directly related
to the purposes of the Test, currently appears only on an annual
basis. The second index is based on more than a dozen construction
cost indexes, only some of which are directly related to pollution
control costs. The third index was not selected because it is
industry-specific (the chemical industry) and the Test has to be

applied to a range of industries.

The EZNR national Costruction Cost Index with 1913 as the base
year was selected rather than the ENR index with a 1967 base for

two reasons. The 1913 index is available for earlier time
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periods than the 1967 index (before 1972). 1In addition, the
costs in the Treatability Manual are indexed in terms of the 1913

index.



Construction Cost Index History
Engineering News Record
March 20, 1980

1213 = 100 Monthly
annual

Jan. Feb. Mar April May June July Aug. Sept. Oct. Nov. Dec. Average

1962 855 858 861 863 872 873 877 881 881 880 880 880 872
1963 883 883 884 885 894 899 909 914 914 916 914 915 N
1964 918 920 922 926 930 935 945 948 947 948 948 948 936
1965 948 957 958 957 958 969 977 984 986 986 986 988 amn

1566 988 997 998 1006 1014 1029 1031 1033 1034 1032 1033 1034 1019
1967 1039 1041 1043 1044 1059 1068 1078 1089 1092 10% 1097 1098 1070
1968 1107 1114 1117 1124 1142 1154 1188 1171 1186 1190 119N 1201 1155
1969 1216 1229 1238 1249 1258 1270 1283 1292 1285 1299 1305 1305 1269
1870 1309 131 1314 1329 1351 1375 1414 1418 1421 1434 1445 1445 1385

1971 1405 1467 1496 1513 1551 1589 1618 1629 1654 1657 1665 1672 1381
1972 1686 1691 1687 1707 1735 1761 1772 1777 1786 1794 1808 1816 1753
1973 1833 1850 1859 1874 1880 1896 1901 1801 1902 1933 1835 1939 1895
1374 1940 1940 1940 1961 1961 1993 2040 2076 2083 2100 2094 2101 2020
1975 2103 2128 2128 2135 2164 2205 2248 2274 2275 2293 2293 2297 2212
1976 2305 2314 2322 2327 2357 2410 2414 2445 2465 2478 2486 2490 2401
1977 2494 2505 2513 2514 2515 2541 2579 2611 2644 2675 2659 2660 2577
1978 2672 2681 2693 2698 2733 2753 2821 2828 2851 2851 2861 2868 2776
1979 2872 2877 2886 2886 2889 2984 3052 3071 3120 3122 3131 3140 3003
1980 3132 3134 3159 3051 3139 3198 3260

The abcve table can be updated by referring to the Market Trends section of the

Tncineerinc News Record




owTed Teatext works, o accordance
»i8 czy arplicable regulations. .

(p) Coest Cuard. When a permit is
issued to & facility that may operate at
cerain tmes as a =eans of
tansperiaton over waler, a condition
that the discharge shall comply with any
gpplicable regulations prozulgated by
e Secelary of the department ia
which the Coast Guard is operating, that
establish specificatcas for safe
tacsportation, bandling, carriage. and
storage of pollutants,

(q) NevigaZon Any conditions that
tte Secetary of the Army considers
pecessary o ecsure that pavigation and
anchorage will not be substantally
impaired. in accordance with § 124.58
§ 12263 Calculating NPDES permit
conditions.

(Applicable to State NPDES programs,
see § 1237))

(a) Outfzlls and discharge points. All
permit efluest limitations, standards,
and proaididons shall be established for
each outfzll or discharge point of the
permitted fadlity, except as otherwise
providsd uzder § 122.62(k)(2) (BMPs
wiers i1tz Yors are infeasible) and
paragragh (i) of nis sectcn (lixmilatiorns
on interzal waste stteas).

(b) Procvzlca-besed Lzgtctons. (1)

R case of POTWs, per=it
i—ilaticns, standards, or prehibitions
shall be calculated Sased on design
flew.

(2) Except in the case of POTWSs,
caiculaticn of 2ay permit lizmitadcrs,
stzndards, or prokibitons which are
based oz producteon {or other measure
cfSperaton}shall be based not upon
De'desigzed procucton capacity but
ratseruzen atezsunabie measwe of
actual producten of the facility. such as
e production during w2 Migh menth of
the previcus vear, or the oezthly
averzge ‘or the nighest of the previous §
yeass. ol 2ew scusses Or new
discharzers, acthual producson shall be
estizzted using zrojected producton
Tze e pesicd of e measure of
procucton skall ccrespend to the tize
pesicd of he calculated permit
L—=:itatczs: for exa=;le, meathly
productce shall be used to caleulate
average =cothly discharge limjtatiozs.

(c) Metzcls. All per=it eZluent
LimijtaSo=s. standards, or prokibitons
Ter a mete] shall be expressed interms
of the totad metal (hat s, e sum of the
dissolved end suspended SFacdozs of
the metal} unless:

(1) Ao applicable eSlvent stasdasd or
L=:taticz bas been prozulgated under

WA end specifes e Bmitation for the
me'a]l in tte dissolved or vaient for=: or

(2) Ln establishing permit L=itascng
co acese-bDy-case basis unfer §1253, it

is necessary to express the L=itatica ca
the metal in the dissolved or valent fcrm
iz :der to carvy out the provisions of
C A

) Continuous discharges. For
coctinuous discharges all permit efluent
limitaSozrs, standards, and prohibitions,
including those necessary to achieve
waler quality standards, sball unjess
impracticable be stated as:

(1) Maxizum daily and average
monthly discharge Limitations for all
dischargers other than publicly owned
treatment works; and

(2) Average weekly and average
enthly discharge limitations for
POTWs.

{e) Non-continuous discharges.
Discharges which are cot continuous, as
defined in § 1223, shall be particularly

‘described and limited, considering the

following factors, as appropriate:

- (1) Frequency {for example, 2 batch
discharze shall not occur more than
once every 3 weeks);

{2) Total mass {fcr example, not to
exceed 100 kilograzs of cdaz and 200
Klograms of chromium per batch
discliarge):

(3) Maxinium rate of discharge of
pollutants during the discharge ({cr
exa=ple, ot to exceed 2 kilograms of
Zin¢ per =inute); and

{4) Prokibiticn or Lmitatioa of
speciSed pollutants by mass,
concentration, or other apprepriate
measure (for example, skall not contain
at any time more than 0.1 =g/l Znc or
more than 250 grams (1/4 Klogram) of
Dnc in any discharge).

(f) Mess Limitations. (1) AY pollutants
limited in permits shall bave lixsitadons,
ttandarde, o1 prohibitors expressel in
ters of mass except

(i For pH, temperatury, rediaticn, or
other pclutants wkick cannot
aprropriztely be expressed by mass:

{4} Whes applicable stasdards and
Limitabons are expressed in terms of
other unjts of measuweneat or

(ili) Y in establishing pe—=it
limitations cn a case-by-case basis
uoder § 2233, Emitatons expressed in
terms of =ass are infeasible because the
mass of e pollutant disctarged cansot
be rel2ted to a measure of cperation {for
example, discharges of TSS fom certain
mining operalicas), and permit
conditions enswre that dilution will not
be used as a substtute for teatment

(2) Pollutasts limited in terms of =ass
addiScoaly =ay be limited in ter=s of
oler units of measurement, and the
perzit stall require the perzittee to
ccoply with both Limitaticzs,

(g) Pollvicnts In intake woter. Except
as previded in paragraph (B) of this
secicn, eTluent limitations imposed in

permits shall not be adjusted for
pollutazts in the intake water.

(h) Nét licitations. (1) Upon request
of the discharger, efJuent limjtations or
standards imposed in & permit shall be
calculated on a “net” basis; that is,
adjusted to reflect credit for pollutasts
in the discharger's intake water, if the
discharger demonstrates that its intake
waler is crawa from the same body of
water into which the discharge is made
and it

{i)(A) The applicable efluent
lizitations and standards coatained in
40 CFR Subchapter N specifically
provide that they shall be applied o a
net basis; or

(B) Tbe discharger demonstrates that
pollutants present in the intake walter
will pot be entirely removed by the
teatment systems operated by the
discharger; and

(ii) The permit contains conditions
requiring:

(A) The permittee to conduct
edditiczal monitoring (for example, for
flow ard concentraton of pollutants) as
necessary to determine continued
el'gitility for and nompliance with 1y
such acjustmexsts; ang

(B) The permittee to notify the
Director if eligibility for an adjustzent
under this sectcn has been altered or no
longer exists. In that case, the per=it
=2y be modified accordingly under
§ 12215, ’

(2) Permit eSluexnt Emitadons or
standards adjusted under this peragraph
sball be calculated oz the basis of the
amount of pollutants present after any
treatzent steps have been performed on
the intake water by or for the
discharger. Adjustmen's under this
paragraph shall be givez oaly to the
extezt that pollutants in the intake
waier which are Imied iz the pemit
arc not removed by the teatment
technelogy employed by the discharger.
In 2addiSon. efJuexnt limitations or
stancarcs stall not be adjusted to the
exient that e pollutants iz the iztake
waler vary physically, chexzically, or
biologically fom the pollutants limited
in the permit Nor shall efJuent
Lizitatiors or standarcs be adjusted-to
the extent that the discharger
signifcanty incceases conceatrations of
pollutants in the intake walter, even
though the total amount of pollutasts
might rerain the same.

(1) Interna) woste strecms. (1) When.
perzit eZuent limitatons or stancdards
izposed at the point of discharge ere
impractcal or infeasible, eTluent
Lmitatons or standards ‘cr discharges
of potlutants may be impesed 0a
interzal waste steams before mixing
with other waste sttearms or cooling
water streams. In those iostances, the
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ACLNCY

a2 -FR Prrte 4CS, 408, 107, 208, 408,
a11, 412, €18,%22, 424, 426, 427,432

FEL 13351

fest Convertrenal Peilytant Control
Tecrnoiosy: Reasonnb.eness ol
S21sung eliivent Limitanon Suicelings

AGENCY: Environmental Fiotection
Agency.
AcTiow: Final rules.

sUMMARY: EPA publishes the results of
its review of efMuent limitations on
conventicnal pollutants in certain
indusities. In some industries, efTluent
limitations representing “best
conventicnal pollutant control

~techrolegy™ (BCT) are promulgated.
These limitations will rep‘.ac.e
limitzions ~ecresenting “best available
iewnncicgy e::.‘c—nca,l.' a‘...ne\ab.e
(D-\A, ‘,.cHOL.sl\ e:lau..aueu .un
covenucne! poh.ha-" in other
ircusiries. BAT imitations on
ccaventichal poilutants are withdrawn,
a..d .)CT imitations wili be promulgated

later 2dat e.

itie'lv nreposed TCT

gns on August 23, 1978, At that

. the sutic was invited to comment

= t~e mraoaacl regulaticns. znd a

W 9 was neid. Te TOTMMen's

,..‘D.‘.c'.‘;:'.-e Al scen

_:-acd atr I‘" 1‘_ ’T‘)\ev

rpcrated into this final

l'~.a\e oee ; .C

NFCRMATION
“wom~e— L
&l -.,.’.. 2

Legel Ecsis
s August 23,1978 EPA ;:ub 's‘ued

croroses es!c:me*ncna pcilutant
conisitecanoofy u_,..) ior seieciad
indusirjes. The pr oposea regulations
were develored inrespense to Section
304(b)(4)(3) of the 1677 Amendments to
the Clean \Water Act [CIWWA). Section
38453 (3) insirucis EPA to determine
2CT throuzh 2a analysis ol

The reascnabieness cf the relatonship
hetween the costs of attainang 3 redutuonin
eiflients end ‘he eifient reduction benelits
derved. and 'he comparon cf the cost and
leve! of reduciion of such pollutants frem tre

diecharye of public c“red "tz'*‘e"iho:'m
10 ine cosl 2nd eV el of roducuen ef such
poilztarts from a class or category of
industnal sources.

The Act also specifies that acditional
consiceraion be given in maxing3CT
determinations to the age ol eguipment,
procuc:ion process. energy
requirements, and otier appre
faty o3

riate

stecanre

-l .-- e eat B
ettt esrmmmar reme i

rather it repiaces "best available
technolocy economically achievabie™
[BAT) for the control of cc...ethcnal
pollutants. BAT will remain in fcree for
all non-conventional and toxic
pollutants. Effluent limitations
representing BCT may not be more
stnngent than BAT. However, BCT, like
BAT. is sub;ect to periodic re\'xew and
progress in waste treatment technology’
mayv warrant subsequent revision. In no
case will BCT Yimitations be Yess

s" ""t than ! Lmitations re*resc"’ ng

smeguwe It wue

av axlat:le (EFI !

Secticz 73 ¢f the CWA of 1977 Zirec!s
the Agency to review, immediately, all
existing final or interim final 3AT
effiuent guidelines for conventional
soliutants in thoee industries nct
covared iathy Selllement A
reeched in N'2DC v, Troin, 8 ZRC 2120
(L.D.C. 1576). These industies are clien
rafarrad o~ -2 ""”M""} induetring”
T:'..o b-AN :»-- w23 2 be Conupleu.- '-.....4-1
2) days ci enzciment of the Act.

-normen

2. Incdustrivs Cevered by This Review
- s 1
3 by Congms; 274 las

2\ 33.‘.'1' requialh:
con 2zl ;‘ol._".::'.'.s .
irdust- ¢

c.:not Sovered D
Setl>mzInt ~Azreement (¢ soze notusiad
in Tabic 2 oi Committes Mrni No. €323
of the Comm.itee on Puliic VWorks ana
Transpcrizucn of 1he House ¢f
Represeriaiis es). Thirtcen _eccrdaq
indusiry cz'escries have final orinterim
final BAT efiiuent guidelines. These are
listed in Tables 1 and 2 Complete
analysis has rnot been carried out on all
of the subcategorics in thee incustries.
In these cases where conventional
po]]u!am 3AT limitations are cquivalant
19 3PT. nefurther analysis is necessary,
Sirnce BFT constitutes a floor below
which BCT mzy not be es‘ablished, 2l
BAT limitations set at that point are
rca;onab‘c and are being premulzated
BCT.Tre 20 sv...,ca.eﬂones which fell
in to this zroup are list 2d in Table 1.

The 93 subcategories in Tatle 2 were
studied (\;-'ke' Qf the 93 subcategaries,
BAT reguiations for 45 are nct Onaily
_promulgated crare withdrawn fera
vasiety o'c.hf"reasms BCT umi: a: icn
will be set at & later date, and 2PT zlcrne

ol N

will remain in effect 1n some instances,
industry stucies Currznlly underway 4r
expecied 13 rasult shont ..) in a2
recessary 23ta ¢ establish new
standards {the seafoods mdustq the
cane sugar stbcategories of the sug
processing industry, and 1Hree
subcategories in the fruit and vegetab
nrocessing indusiry). In cther .nst..nces.
data submitted by industry warrarnts
tyrther ~arnsideration (four srihcateansies
in the meat processing indusiry, the beet
sugar subcategory of the suzar
processing industry. the frozen potalo
subcatezory. and parts of the condensed
milk ard condensed whey subcategory).
Adequate information is not currently
available on industry operations to
conduct the necessary analysis for duck
feedlots. In a final case. some
limitations in certain meat ornducts
subcategories have been restunceqa dv a
court fer recongideration, and BPT
be'set at the conclurion of thal process.
ZFA expects o cse Lte nietiudolegy
emplosed in this BCT review when an
analysis of conventional pollutant
t:eatmn'n requirements s conducted for
the pnnary md.xsmes (those industies
1o te covered by the Consent
Aorzament) Natl r"‘"l BCT limilaticns
will be pronosed and prO'nul ated along
with BAT, pretreament. and new source
cera~darde,

Tre avnlicit gneiisa- ~e rw'
-rr

Lz BCT c:‘.......i.,‘.:,;. to each indusly
will be detailed at the time each

’-"'J,'I on s *-onﬂ:nf'

AR S1)

2. Pollutznis Covered by the Naviaw

Secion 304{u)4) f‘" the AAct specilies

tsat .2l ,c utznts sheould
inciude. bt '"*x Belinned to,
bicchemical oxvzen demanding

scilutznis {EC'J..'} tcial susy
soilds [T8S). fecal colifcrm, ﬂnd ptL The
Agency. in 3 separciz action. Lus
designcted oil and greasc as a
canvernticnal pollutant (44 FR +501. July
20, 1579) and this review of BAT effluent
guidelines includes oil 2rnd grease ia the
analysis of reasonableness where
approcriate. In the case of both fecal
coliferm 2nd pH. the BAT reculaticns
under review were in all cases
equivalent to BPT regnlatioﬂs.
Therefcre, no further analysis has been
perfor'—ed on these poilutants, and BCT
conirols of pH and fecal celiform will be
the same as BPT Cozsequexntly, the
poilutanis considered in this review are
BCDs, 7SS, and oil 2nd grease. If, at an
time. peilutants are acded ot deleted
from the ccnventional pollutant list. the
Lgeney will reevaluate all effluent
guideiizes afTected by such revisions.
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s Metbedelogy for Determini=g
Re2a -0’130[23!55 of BAT Requiaticns

(a) Bockgrovrnd. The objectuve of this
review is lo‘avaiuate exisdr.g 3AT
tzjtations foche "seccrda
industries to deter=ine i Y ev sa'.xs‘}
the critesia for 3CT cor:.a,..ed in secZon

304(b){4)(B). Taat section. wrich
requires a ccnsideration of the “cost
reascnaoie‘.ess of effluent limitations
for conventicnal poiiutan's, has
necessilaled e deveioprmentof a
wholiy new =eln0U0I0gy iarev axualx::g
estL:::s eifuent limitations and for,
ceveicping sutseguent SCT imitatens.

In develoring the methedology for this
regulation. EPA was guided both by the
stalutory language of section
2235V48) and by Ccrgress’ underiying
itves La estadiishing BCT. The
alve hisicry makes it clear ‘hat

ceera vt mmmay e d ‘k“t

"""c““ - wvtewmtosv hd

. -
B A e .

<o ; Ll

ccavendonal pcil
may, in scme
exgexzsive. Cong
scme point cosis :':. .
to excezd ass;c.a ed emx.e::: reducton
benefils”, and thus established SCT to

nsure that any limitaticas can::o;..r.g
ccaveznticnal pollutants qt alev
stringent than EPT were “reascona

This regua:.c: satisiizs those
objecluves. Trne core of the Ageacy's
BCT cethodoiogy is a coparisca of e
cests cf removing addill
conventonal chutaau iorindusuy
with comparable costs cf me=ovai fzrzn
average publicly owned tres'ment
wcrks (POTVW). This cost figure for ‘..:’
PO’WV consitutes the basic mezsure

“reascnzbieness” established ty L‘.c

Act As Sezator Muskie ncted:

-—ara
‘ PIISre-

atle”

cade ~f

—— s wa

cnal peus

[S$ N1

¢

The Administater must determine \~"-"‘.er
or not 'he cost cf achievizg red.ac' cns of
conventicsai peclulanis beass 2 re2ccnitly
relaticnship to the amoust of efuent
reducten ac.' ieved In ..u'x.in; this
determination. the Ad=izistrator is to
compare the costs of indust=iai eiflLeat
reduztica to the cost ef municpal waste
Leatment

There are. however. a range of
additional faciors wrich are signifizant
in establisking BCT. EPA interprets 2nd
e-cties these Jactors as foliows.

{1) 27T ish2tesa peinticr
evaluation of imitations on
ccaventionel pcllutants. All costs
tevend EPT associated with the control
of converntional pollutants are vsed ia
t=e SCT evaluziicn. No limitation mere
suinzent than 2PT can be established as
ECT it faiis the ccsireasonableness
cemzariscn.

(=) Sflvent reduciion bernefils,
ca.cuiated in terms of additicnal pounc
ciccoventicne] pellutants re.ucxed are

directdy incorsorstedin
pound comzansca.

(3) A uniform =zasure of
reasonableress is established for all
industries througheut the country. This.
ecswes that no indusiry will be rtq\u:ec
to excesd a specified cost per pound for
remmoval of conventioral pollutants. Ia
ccrnsequence, indusiries with kigh costs
fcr removal cf cc:-.'.'enuc::zl poilutazs,
in zany cases. il be subject te iess
stringent elfluent imitaticns.

r.n A nvo:'o- "\m"ﬂ-hr\n af the satal
costs [z ceatrel of ccnvertional
poilutants will now be allocated to
industries and segments of industries
corcprised of large facilities. These
facilities are able to remove 7
conventional pollutants at the lowest
cost.

{S) The final methodology results in
the relief which Cangress intended for
control of conventiona) pollutants. and
resoives the uneven impact of existing
BAT limitations. Of the 83 industry
sudcatecories evaluated in cetail in this
review, 22 nave reasona~ie 0T
limitations. i3 have unseasonavie
limitations, 6 have sp:it ceterminations

t“ e cost per

depending oa the size of plant, 7 are not.

eifected by this review because the BAT
imitaticns in those cases are c'esigned
to contre! toxic pcd"‘-"s while tze
remaining 45 as neted zhove will requ

further a-xa]vsls For those subcale':ones
in which BAT was touna to be
unrezscr2le crrecuiring furthor
anglyeie, ZPA will uncertaye farther
sTUCy o develcp sSoreonaie 0T
Yizuitaticns.

itations will resuit in 8
aireductonin expendituras for
czntrol ol conventizzal conclants.
piaieresiaiion covers oy
seccndary indusiries, when the
meliecceicgy s eppiled o e —
drvaicrment oI DT Gmitatizns for e
contol of conventznal pollutezis in e
primary incusiries, susstantial
aaditional savings will be realized.
tb) The 3CT Tsst The BCT test

com,.ares the cost jor incdustry 1o
remove a pound of conventional
pollutants to the cos! incurred by a
POTW for rerzoving a pound of
conventonal pclu.ta'us. If the industry
cost for a specific technology is lower
1363 ine POTAV cost. the test is passes
and the levei cf contel cf conventicnal
pollutants is consicered reasonabie. If
the industry costs of remeval are hizher
than the POTVW costs. the test is failed,
and ZCT cannot be set 2t that level

Inthe case of this Section 3

seconcary industy review, the BCT lest
is acplied to existing BAT requi: remerts
to determine if the existing promulzated
regulztions are rezsonatle. If the
exising BAT dmitatica passes the test,

- -

BCT is being prc'—x..galed as ecuivnle..t
{0 Qe lormer ZAT. 1D the BAT slanda:d
does nct pass the tast, tte existing BAT
is being withdrawn uatil an appropriate
BCT can be set

(1) Calcwsiien of Incustriz! Cosis:
The increme=tal annual costs are
calculated by determining the differezce
between the aznual costs fer a model
place representing an industrial
subcategery to achieve DPT and tha
annval costs to 2chieve the candidate

BCT f2-zonventiona! =allitants 3 aauaf

- —- e PRYARA SIS

costs include operation and
maintenance expenses, capital costs,
and depreciation. The data used by EPAL
in deterr:.mi..g industrial costs for this
'view are drawn fom the Ageacy
Developmen.t Documents which were
prepared for each of the affected
industries (See Appendix A). The data
are updated 101578 dollars, so that they
can be compared on & consistent basis,
(2) Calcriation of idustrial Pollutont
Removcl: The lacremental removal of
ccnventicnal pollutants is ealculated by
Celerrmining the Lifforenze betwvers tn2
arnual sounds of conventional
pciutants removed after commpliance
with BPT and the pounds remcved afier
ccmpliznce with the candidate BCT. The
cenventicnal pollutants subjest to this

review fall into two ca e_.c.‘cs.

susy e..-ec' eciid

Inﬁﬁ -

s =) cﬁd O-o
ana measel To avoid "double counhrg

-t cemm teeen

-t el mallicem s, o e
TN WA M et s wriow ¢ e -u\-

incieMenlal DOURdS removed itom Sr
to canciczte SCT are calculated using
cn.y one po..u.::: Somoeach greup, 11
those cases where beth 3CD5 and ois
ar..‘; crease zre syhiect 1o limitations, the

WY oT2eler amiceri o

Sa3 cvld- s e pol 1 l:.rts ) ‘*e us e”
i t ;e calculation
‘cnof the Lvdusl.-;'cl Rolio:
‘1".-.:.- salio ciincremenial annual costs to
cremental conventicnsl pollutant

renoval is calculated as follows:
{candidate BCT anrual ccsts-BPT
annual cosls)/(cndid te BCT pounds of
ccme l‘c ai pom.xa..u remo\ed -oPT
Pl Jds of cuaveat Lcona. conuienis
removed)
This ratio represents the annual
{ncrementa]l costto remove a sornd of
convenlional poliutants beycnd EPTia-
terms cf dellass per pound,

(3) Celevicton of ile Indusiza
Aclics in Lk eA.se.—:ce o7 34T For Rese
subcafegeries ia which BAT limitations
are unreascrnatle, and in those
subcategories iz which BAT Nas ot
been promulzated. the Agency will te
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ering several candidate
.clegies for BCT. In evaiuating the
cnatleness of theze candidates,
EPA will use BPT 2s a starting point and
determine the incremental costs and
tevels of poilutant rermoval from 377 10
each of the candidate technolozies. BCT:
will be promuigated based on the most
stringent technology option which
pésses the reasonableness test, as well
sonaother facters specified inthe Act
oy Calollltien o FCTV Cost-
Elffeciveness Rctlio: A single cost,
reascnableness ratio for a POTW of
average size was developed for
comparnison with industrial ratios. This
figure was based on the costs of a
POTW with a flow of two million
gzllons per day to upgrade its facility
{rom secondary reatment (30 milligrams
ver liter (mg/1) of TSS, 30 mg/l of BOD3)
to advanced secondary treatment (10
mg/i cf TSS. 10 mg/l of BODS). The
resulting POTW cost reasonableness
ratio is S1.15 per pound (1576 dollars).
This figure will be vpdated periodically
to accoent for inflatici. A detailed
discussion of the calculation of the
POTW ratio is contained in Appendix B,
(8} Compcriscn of Industsial and
POTW Rotios: In order to determine
waether or not the industrial regulation
underreview meets the BCT test, the
c2tip fnr the industrial subcategory is
compared to the POTYW ratio. This
c:7ie TTTTY rovip is vsed for all
induztial szmpasiscns. [n this review, if

e ~~'a

PO ratio, then a BCT limitation s
premuizated at the BAT level. No
r enalysis is required If the

ind al ratio is greater than the
TTV satics thes the BAT requirements
are Zerermined 1o be unreascnable and

~Zrawn. 2CT limitatons will be

S. Summary of Determinations

Table 4 summarizes the resulls of the
review, and detailed discussion of the
determinations for each industrial
subcategory is presented in Appendix C.

Based on this review the Agency has
cetermined that the BAT centrol of
converniional pollutants for 22
suDcalegories are reasonable and BCT
for these 22 subcategeries are teing
premulgated as equal to the current BAT
guiceiines. Most of the subcategories
thet have been determined to be
reascrnable are in the Dairy, Grain Mills,
anc rruits 2and Vegetable industties.

Trirteen of the subcategory
reguiations are jucged unreasonable,
and consequestly, the Agency wiil
withZraw the BAT effluent guidelines
for conventicnal poilutants until the

proper levels of control can be
determined. Regulations that are
unreasonable are found in the Glass and
Ferroalloys industries.

‘There are six industiry subcategories
where (e limitatons for one size model
plant are reascnabie, butunreasonable
for another size, or where a portion of
the subcategory is withdrawn pending
furiher study. The BCT regulatons will
cnly cover the size range cf plaz!s
where e imitaticns are reasczable,
and exclude those plan's where the
limi!s are unreasonable. This was found
in the Dairy 2nd Fruit and Vegetable
industries.

The Agency s suspencing all 28 ot the
subcategories in the Seafood category.
In a separate action, the limitations for
these twenty-eight subcategories are
being reviewed, and final BCT
limitations will be promulgated at a
later date."

. Alsoin a separate acticn, the Agency
bas agreed with Fruit and Vegetable
industy representatives to withdraw
Jie three canned and pieservad fruit and
vegetatle processing subcategories. This
notice was published on June 20, 1579.
4+ FR 36033 BCT limitaticns will be
promulgated at a later date,.

For cne subcategory in the Feedlots
industry {duck feedlots) the Agency
does not have the necessary data to
perform the cost test. As a result, the
Agency is withcrawing the BAT
limitation for the ducks subcategory
until further analysis can be pesjormed

For four Meat industry subcategosies
(meat packing), portions of the BAT
limitations not applying to conventiczal
pollutants have been rermanded by the
ccarts. none of these tubcat2gories. he
TSS limitaticns were alsoremarnded In
response to this remand, these
limitaticas are currently being reviewed.
[n the interim, the Agency is now
withdrawing the remaining BAT

nitations lor BOD5 and TSS. However,

nitaticns for fecal coliferm and pH in
these subcategories are being retained
because controls of these pollutants are
the same at 5PT and BAT. In the case of
four additional Meat industry
subcategories (meat processing). the
Agency is cenducting a review of (&
limitations beyond BPT, so BCT is not
being premulgated at this time, The final
limitaticas will be premulgated ata
later date.

The two regulations for cane suzar
refining are currertly being reviewed as
pert of a count stizulation. Therefore, the
Agency will not promulgate the final
BCT determinations at this lime.

Spokesmen for the beet sugar
incustry, the frczen potalc processcrs,
and poriions of ccncensed whey and
concdensed milk producers have

submitted data ca costs of BPT Jevel
treatment technology and the
resfermance of thatiezhnelzgy. Ontte
basis of that data, the Ageacy wishes to
conduct further review of potential
Limitations for this subcalegory. and will
not promuigate BCT limitations at this
tize.

Sezveasubcsiszenus in e Altesics
industry are not allected by this review.
The BAT Umitztions for Nesa
Sulliullgurics 1elulie wuat funimunsd
achieve zero dischargs of pollutants.
These limitations are designed to contsc!
the discharge of texic pollutants and are
thus not subject to a BCT analysis.

6. Modificaticns to *52 Prepesal

Since the putil
regulations in August of 1578. £7A das
been reviewing the regquiations in -
resporise to comments from the public
and !o new informaiion (za: has vecome
available to the Ajency. Comments
were received {fro= 79 parties including
many industrial groups. the Council on
Wagz and Price Ltakility, and severa;
State governments. The ccmmenters
raised significant cencemns with the
approach taken by EPA in developing
the proposed regulations. The comments
fail into two genera! categories: those
pertaining to the overall methodciogy.,
including the POTWV and industnial
calculations: and, those concerning the

ead T™oaLV. 2

atiea ‘l. tu g e mmgal

izdividual industry 2200 wszd Dotailed
responses to the comments regarding the
individual Industry cata are presentad
in Appendix C, 2ndresponses to the
majer public comments regarding the
cverall methcdolcgy are presenied in
Arcendix D.

1= curnjunctcn wita e publie

its methodelogy and its Zata base and
ccaciuded that certain changes in
approach are appropriate. The more
impertant modifications in the
methodology used by EPA which affect
final BCT regulations are described
below,

{a) POTW Cost.cnd Operciional Dciz
[n its initial BCT proposatin developing
the POTW cost comparison figure, EPA
relied on a document entitled “An
Arnalysis of Cost Exgerience for

Vasiewaler Treatment Plants.” Since
that time, EPA has published two new
documents, “Construction Costs for
Murnicipal Wastewater Treatment
Plants, 1973-77" and "Analysis of
Ogreraticns and Maiatenance Costs for
NMurnicipal Waslewater Treatme=?
Systems.” These provide more accurale
2:d up-to-date infermaticn on municipal
treatment costs and hence are more

rpiceriate for use in the POTWW-
Incdustry cempariscns. EPA anncunced
that it was considering the vse of t5ese

t
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pmm—

ravgdzeuments in g Federal Reqist er
nouce ol Apnl 1573, +4 Fed. Rig.
15314, Apmezcix 2 dose=has in dotail
sow the municipal treatment costs used
in'%e 2CT evaiuatlion is derived from
the documents. Responses 10 cerments
c2 the April 2 notice ase includedin
Aspencix D,

[£) U'sire o Sinsie. FOTY Cost

e"scrc-.e ess r'qu. e. ...e -C"

incustry 2ra O Jraleels ..:...‘_:. ;:..‘1
avels of removal. In the proposed
meLhocc.ce,. i=dustries were compared
1o POTW™s havizg cozparable rates of
flow. Costs for these POTVV's ranged
from $.36 1a $1.5°2 per pourd of pollutant
removed. This approach resulted io
some industries with relatively high
treatment costs being judged to kave
reasonable BAT limilations because
they were co:npared to'a POTW with a
bxgn cost.Other industries, howeves?
vith relatvely lc w cests, were
determined o Rave \..:e..sona~ 2 ZAT
loTdtstions srezus2 e POTHW &
were measwed 35ai ..,.had oUv cosls,
To rectily &iis .nequuv PA is now
empioying a singie FOT.V ccrmparisen
Szure hased on an average size POTW

.:9'.‘ :-::d. This ap DrcacH will esx.lt ina
“ecsncmically eiScient” soluticn.
Theose sx.ocategones that can c:eap'y
daTo .e\'e s~.‘::‘.°e... .u.l. uuv.—.. '.-. .
continua to ¢o so. but for these w‘~e'e it

-

alhvelw d:\fh&-S‘\ -3 R IT

—cra

X nCl v ul
vz The single cost fizure roproach
hos ihe ad:x..enal advaniaze of bex"g
o arpiv. A discussionof &
"-"'a’-cn el the FOTVYV ﬁgure
ined i3 Appencix E.
Jza T2t The
s E7A a develoning
inciuded 2
Latwas
¢ any industy roculation which
pass Lhe BCI‘ test. 1z cases
“sefluonthadan
s g".;ﬁca"'.lv "'OHe: poilutant
concentraticn than 8 POTW, BAT
requirements were retained as BCT.
T‘ns .est was uniformly opposed by
commen'ers, who argued that it
Ciscotrzges water censervaticn, and is
abmtrary and one-s: cec EPA agrees,
arnd ras deciced thal the concentratica
test will not be used in making BCT
de'crminaticns.
(@) Calevleticn of POTIV Cost
ompcrisen F:'gure In its initial
proposel EPA ca lculated its FCTA
cemratsen fgures based on the
¢iflerenze in ccsts and levels of remzval
hatween a POTIV constructed to have
Tuentof 25 mg/l cf BOD, 23 mgflof
2 z~d ane constructed to achieve 12
ng/lcf Z3CD and 12 mg/lof TSS. The
Agency is ncw calculating the POT\W

V cost

cosi campariscn Soure based on the
incremantal costs and levels of removal
associated with the ubzrad...g of aa
existing POTW from seconcary
treatinent {30 mg/1 S0D. 20 m3/1 TSS) to
advanced seconcary Ueatnent (10 v*g’l
BOD. 10 =g/1 TSS).

Although Congress spec."xczx.y
required a comparison of ke “cost and
le-els of reducticn”™ of conventional
poliutants Eem POTWs with toose of
industrv, ncwnere in we Act oriis
legisiative Bistory is there speciic
directics as to how e PCTW cost
comparison figure is to be derived. It is
ciear, however, tkat the FOT\V costs are
to provide a beochmark lor jucdging the

“reasonableness” of industry -
li=itations.

One sppropriate measure af POTW
costs fs the marginal costs of removal at
secondary treatmect Although Congress
did not state that the. seco'xdary
treatment Jevel was ngmﬁcaﬂt in
determining BCT. it is the current legal
recuirement for mest FCT\Ws end the
levei at which the bulk cf existing
POTWs are now cperating. Caleunlation
of Lre costs per po;:-.d of conemional
poliutant remoy al tased co the
inccement & cm secs 'marVJGad\qnced

clsuch '.-.a.;ﬁnal costs. Al.nou;n dn
incremeant which narrowiy staddics
secondary eeiment wowd Sove taen
pre! ,.;-m, inindentfying marginal

Cq:s.a. Jaldall2 .....3 on aUCd =

ln cs.:o.xs..::g te POTWY cost
ccmparnison fzure. Congress may 2
h2ve been concer“ed withd
* ) ""ee of- :r°-c.:\e

- -

nsudution control ty achiove peiluta
cencentratizns lower than 10 meyi of
30D axd 10 my/ici TES Leginto rice
sharply in releticn 1o effluent reducticn
benei:'s. EssenUally, acdva .,c-d
seconcary '..'ea....em maras ihe’
of-the-curve” wiks respect o PCTWY
costs. Use of the secondary to advanced
seccndary increment thus eifectively
determines the cost per pound lo
achieve this maximum. cest-eilective
leveicizonush

Finally. basinz the comparisen figur
on the ccst of a POTW to upgrade ro
seccnéary to advanced secondary
lreatmen rc;;l"l) rarallels the
v‘dx.s.r.al increment under )
consideraticn. Cengress, in estatlsiing
BCT.was ccncemed about the
reasorableness cf the requirement that
incustry progress Tem EFT to BAT.
Similariy. focusing cn the cosis to
L;;'sce existing POT3W's tevend

seconcary ‘reatment is agpropriate.

Kroe-

Ia selecting this narrow increment th
Agency is aware '.bat the paraie] in
legal requirecents for industry and
TOTW is notexact !nd.xstnesa e
required ‘o meet BAT. and now BCT, by
]ulv 1. 1584-The comparatie
requireent for PCT\Ws is echievement
of “best practicable wastewaler
treatment technoiogy™ ("BPWTT™) by
July 1, 1983. Ho“ ever, BPWTT has never
teen pracisely defined by EPA. and
oest ?OT‘ e w5]! contirue 0 operate at

)\.\.uk-.':}' phduubundabed & \.""."‘-’.:s

Congress has not roodified te
chblization of POTWs to achieve more
tringent levels. Although concemed
with funding of exgexzsive advanccd.

wasiewater Ceatment sysiem

Congress has continueg io {un
construction of POTWSs at better then
secondary {evels. EPA bas ;:;:,_.-d =at
Runding for constricticn ¢f POTWs
emvcloving advences sezencary
LTeatMEnt .5 Tlesululid, dhu vl Fusjlll
to ¢nacial iziensifiad review.

{e) Ccleviction of Conventiorod
Poilutcnt Removel EPA orginany
proposed that if BODS and oii and
grease swere both regulated. caly the
poundsTtiBODS were to e iacluded in
the calculation of the incremental
pcunds cf conventional poilutants
remcved This has been modified and
whore beth are regulated, the pelutant
wath thecreater emount of removal will
be incluced in the calculation. The
So3znsy fesls ther chearad eifivent
reduction Dezclis o begt identifiad by
using the '~c.._1¢..l IC a given cai2gory
which hes the sreater amount of
remcvaiin the czictlatica Howe\ er.a
single :-:::-.:te"t inacaiejory
¢ontinve to be used
necause ol ile J el
tnste of mmovel bet

Addilicnaily.
chemice
as conventicnal poi]u:a:‘..s, and they
were included in the Agency’s proposed
BCT methodcicgy. Hewever, the
propesal io desigrate these pellutants a
conventional has been withérawn, and
they have been excluded from

consideration in this rulemaking.

.o

.ll \.‘c \-—"C\- -t s

-—1 poxlma'\ s.
‘c':—.‘ p O:"‘G i3 J-Sptel

7. Information Available

Cories of the Federal Register nstice
can be oCtained. without crarge. oy
conlacting: Sandra jones, Environmentz
Proection Agency. 401 M Steet. S\V,
{(WI-586), Washington. D.C. 20460, 202
426-2€17.

Thecosts snd ;:o..-'a:"s tmoval dat
used in this review are taken from 'Ne
cev elc-'-e nt docuzments and eccnemic
analyses that were published ia the
deveicpment of BAT guicelines. The
decuments ere available for putlic
inspection at ail EPA regicnal libraries
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the best conventional poilutant control
technology.

The folicwing lirmitations establish t&
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Subceiegony end sect:za ces:gaction
Meat Cutter, 332657 .

Sausazr znd Lucheon Mests Pracecsar,
4327
Ham Processorn 432287,

Cazned Meats P’ocesscr. 33267,

Appendix A—Documents Used in th

Apalysis
The data for each of Le industry citegcries

were léneldl 0D ise Sssuments Misied Lo

Y. Dain Procucts

Tulry Products Procesiing. ZPA 5200 1-
0l1-a.

2 Grain Mills

Crain P‘“cessx"g EPA HO/]/'M"&—&.

Arnimal T2e6. 2reakiast Cereal and Wheat
Siarch zrA vwl 1-:11\-.4.1—‘

Tean S make elg C" (LYY Fraits and
Veceiohles Cz'»"c-' (Prase 1N,

SPA 2S0/1-TE-LlR S s ups.esment, Loriy 1278,

4. Secfecd

Fish Meal, Salmon, Betem Fish, Clam,
Ovster, Sarcine, Scalop. Herring. and
Abzlcne, EPA 440/175/041-a.

Catfish. C:al, Shrimp and Tuna, ZPA—442/1-
7+0l0-a.

5. Suger Processing

Deet Sugar Processing. £PA <0/1-7+-0C2-b,
Csene Sugar Frocessing ZD0 545/ 1-T+=<Cl—<
O. Ceatenl Munu Selng

Cezent Manvlacturing T4 340/1-T50-s.
LEPA R0/ 1T/ S0

Fmmt
en TLISSLTLTY

£ Broszhcte

Ciler Nem-Fertilizer Faoeshae Chomicals,
ZTA LIGMI-TE 03

o Fa

-— "\-.
2 Ferrzllloys

Smelting and Siag Frecessing, £PA 330/1-73/
008—-a.

Caicium Cartide, EPA <S3/1-73/025

Electrolytic Ferroallevs, EPA 330/1-78/C26-a.

10. Cless Menslecturing

Pressed and Blown Glass, EPA 4<0/1-75-C34—
a.

Flat Glass, EPA 430/1-74/001—.

Insulation Fiberglass TPA 430/1-74-001-b.

12 Mect Procuzis

Red Meat Precessing £PA 420/1-74-

Processcr. EPA 440/1-74/031,

Indeperndent Renderng IPA 5
Sup;:le'::ent.

102-a.
+0/1-77/C31-e,

Appendix B—The Cost of Pollutant Removal

By Publicly Owned Treatment Works
Bceckground. In order 1o develep an eMuent

limutaticn which mee's BCT requirements.

Congress requires that the cost and level c:
reductcn of coaventiczal pollutanis by
{ndusi=al discharzers bc comoared with th
ccst and level of reduction to re—ove the
same type of pollutants by publir_’y owned

Uedtment works (POTWs). The POTVWY

compariscn ﬁgurt has teen calcuiued by
evaluamg the change in costs and removals
tetween secondary teatment (30 mg/i 30D
22d 50 =3/1 TSS) and advanced secondary
1:-.x....e...( ] ...,u BCD and 10 mg/1 TSS).
Tha =t = cost s divided by the
n\m«.CueA
Fuituiznis remeved, resulting in an esttnate
cf the “czcllar per pound™ of pollutant
removed.

The f2llzwing details the specific
c:lc'..lz“o- of this POTW cost figure. This
.27 basic steps: first the average
T Intermined: second, the total
3 127 zeccadary and advanced
v me2tent are estimated: third, the
pu: ...1.... Jemiovas of the systems is

CordnIpumb k- s Zditional costs are
diviced Y oy the addjivnal pounds of
,Nu-....u removed.

Al thecosts have Scen indexed to hird
quarier .S 6 collars 0 T.ane them
tomparatleto the i ccosis whizh orzia
September 1976 dollars. The specific indice
veed are ,':rese'":‘ in the discussion Beloee.
The PCTW cost fizure can be updated to

wrrent vear dellars by use ¢f these indices.

A .e"ge szzeg POV, The FOTWY
cesiiigure is basad on the average fow
2222 POTW fertha Motion, Thiz zverage
size is calculc.ed bv d viding the tot al
cawonal daily Tuw ol sewegz oy e
rumbder of POT\v ¢ in tne countrr, There
are 26.205 mod cf sewage di sc.‘a.ged by

352 POTWVs which results m an
raae size POTW of 2 mad

Terelcnnuz PO"""""": The
Ar ‘r:,' based s estim
“CTW ces!s cn 1::.-.-7...... L rom two
\.C uoents: A...' \....,A srucucn l.C'.‘\
Ccoumentfend s O & M Cost

.o e _-._...O.

fecancen

imdusuy

o e

,
es ol rnved

)

Documesnt? both isenod by EPA's Ollice
¢t \Water Pregram Operaticns. These

documents ;:cwde the m3ost up-to-date

informztion regarding the cnsts of
co..:t:uc:ing and operating POTW's.

V1978 Survey of Needs. Conveyarce and
Trestnent of Muricpal Wastewater. Summanes of
Technical Daia” PA 439/5-79-002 Feoruary 1579,
a!9and )

3 "Construciioa Costs for Municipal Wastewster
Tredtment Plants: 1673-1577," EPA 430/5-7-011,
January 1278 (hereinafier Gled a8 “Censtruction
Cost Cocuzment™)

- Analysis of Cp:-—au:m and Maintenance Cests
for Municinal VWastewater Treat ment Syeteme”
EPA 430/8-7TL18 May 1578 (hervinalier cited as
“C & M Cest Document™}
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POTVY costs vsed inestimztng
cost of peilztant removal are the

] annual costs e wapzrading u
seccrdary treatmert sysiemto
acvanced secoziisy Uedtment (AST)

313 Cone By astizaiing the total

arnual cos!'s Jor 2 new advanced
secondary reatmest syslem and
ceducting the savings thal are expecied
ifsecondarv reatmentis slesdy ia

tiace. Tetal anaual costs inciude caxital

“hiimang 2and AmpertnAng :g\d
maintenance exyenses.
The anrval czpital cost for a new AST
sysiem is equal o
cas oot Y AST
OGS (LY LAY
BLLING CTOE 1540-01

» pce LTy
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*rls 43 srecificzily exleulatad 23 fsilawe.
1) capizal cost of AST. 7 = (3.3 x 1091(9°%"), where Q is flow in mgc.
" .91
= (3.5 x 10%){2-%)
2 $6.61 million
12 cz-ie2) roczvery fzzior 5 = .427, dazad on 2 30
yéar amorgizatioa at e
10 percent interest rate.
(2Y price defletor ® = LCAT index, third cuarter 1973
LoAs inCEX, +ATST quartar (373
-
e A ]
=,322
i1} arnnugl cepital cost of AST = capizel zeosts ¢f ST x prizz Zz2flater,
capizal raccvery facs
= §6.61 million x .902
9.427
= 3.033 million & year
The 2nnuzl savings from having cecondary 4-satmant ininlaze 2-2 é;ual to:
ceoit2l savings of in-niace secondarv x pric2 deflator
Cepizar racovary tecicor
4 Construction Cost Document. Supra ncte 2, Figure 7.1, curve 2.
3 Manacement Accounting, Robert Anthony and James Reece, June 1975,
Acc2ncix sésies, iedie 5 (hereinatter cited 2s "Management Accounting").

¢ "Construction Cost Index Quarterly Recap,” Office
Crerations, EPA, Tirst quarter 1276 et seq (hereinatt
ansiruczicn Ceost Index”)

ctf water Program
r cited as

e
=



30732 Federal Renister [ Vel. 44, No. 169 f Wednesday. August 29, 1979 / Rules and Reculaticns

This s spezivically caleulated as falleows.

(1) capital savings of7 6 8y . .
fninlaza sacsndary/= 12,125 x 1C°)(3°%°), whera Q is flcw in m3d

-
~n)
s
O
34
8]
o
o
Qe
—
)
v
)
O
<
114
b
<
-"
v
0
ot
(24
-3
n

9,427, tased An 2 R vaar
ammortization at 2 10 percent
interest rate.

(2) price caflater ° = SCCT index, third cuarter 1976
SCCT incex, 7irst quarter 1578

= 112

122

=,902

() aqnual cepizel seyings o . o _ X
¢i in-place seconcary = cecitai sevines o7 in-place seconcdary x price deflater
capital recovery factor

= $3.98 million x .902
¢.4z)

= 5,381 million a year.

e 0&M costs for an AST ere ecual to: Ci¥ cost for AST x pri

()
[}
(AW
om
-4
—
[+1]
cr
O
i |
.

n
—
(o))
.
[90)
[ W 1Y
x
—-
C)

(1) S&% cest (Q%’Q*), wnere Q is flow in med
1

§.3125 million 2 year

"

7 Censzructica Cost Document. Suora nctie 2, Figure 7.1, curve B.
8 Manacement Acccounting, Sucra ncte 5, Appendix Tables, Table 8.
° -

 Censtruction Ccst Index, Sucra note 0.

10

0&4 Cost Document, Supra note 3, Figure E. 2-4.
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O&M dndax third cuarter 1375

U&l incex, Tirst quarter 1578
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(3) 0™ for an AST = CiM dzllet

- -~
e Ve ,«-".C

(8]
(@]
(D)

$.185 miilion a year x .8S6

.167 million a year

03M cost for s2condary tregimani x price Z=7lztcr,

Tnis is specifically calculeted as follows.
‘1) 02 zost 2. (.25 x 131}(3'95), mere Q i< flow in mod.
= (8.25 x 10%)(2-%%)
= $.160 million a year
(2) price deflater 12 = oam index, third cuarzer 1975
O&M 1ncex, Tirsc quarter 19/8
= 206
230
=,856
I. 0 CIM for seconcary treatnment s 0&4 cost x price Zatiaior
= $.150 millicn a year x .8%5
= $.143 millicn 2 year
1 "0iM Cost Index Quarterly Racap,” Offic2 of Water Procram Operations,
TFA, first gquarter 1975 et seq (hereinafier cited as "CaM Cost Index").
12 CiM Cost Document, Suora ncte 3, Figure £, 2-3,
13

2 Cest Index, Suora note 11,
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; ;“inc*e 2nt2) total) annual cost ¢f uparading in-nlace secendary
- L‘ - Mt . . -
it 10 237 is equal to:

(ennuel capital cost of new AST + 0&M for AST) -

(

annual cazitel savings ¢ having in-plac2 secondary tra2atment
+ 08M for seconcary treatment).

This is specifically calculzted 2s folleows, using the results of
the previcus calculations.

Incremental total (S.633 million a year + $£.157 million a year)
annual cost ($.381 million a year + $.133 million a year)

($.800 millicn 2 year)-(S.524 million a year)
$.276 miliicn

[T

vaie
- - e

Pollutznt Removal by POTWs. The other hal¥ of calculeting the cost

-

czr pound of pollutant removed requires the determinatica of the

rumder of pourds of conventicn2l pollutants removed by edvanced secondary
treétment teycnd saccndary treatmant. The pounds of pollutants removed
eacuzl the flow of the POTW times the change in concentraztions of the
cciiutaints as they pass through the system. Fcor the calculaticons
srzc2-724 here the influent concentration is 210 mg/1 for 220
14

for a 2 mod POTW that treats BCO to 2C mg/] &nd 755 to0 30 m

=nz z2unds ¢f BOD and TSS remcval equal:

fl1cw x change in concentration

i

(2 million callens) x ((210 + 220) - (30 + 30))ma
aay liter

(2 million callens) x (380) mg
aay 1ter

{2 million callens) x (380 mc) x (365 days) x (3.785 1) x (1 1b)
cey 1ter year allen 423,000 m3

~
]

2.21 million peunds of BOD and TSS removed per year.

dures NanJa’ Appendix Y, Pcint Source
sratceries, C1nc‘nna-i, Ohio, at H-14.
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Toy an acwenced secoadiry tr2aizent slans shat treats oo 10 =31
P20 enzs 10 mg/1 733 tna removal is:

r /2 aillisn 237 %0ng) x 1210 + 222Y L (10 4+ 10NN mg
cz liter

= {2 =iliizn callers) x (220)ag x (355 davs) x (3.785 ') x (1 1)

cey iter year gallen 454,000 mg
= 2,33 million pounds a vear
Tne inzrztenteal removel e2guals (2.55 million peunds a year) - (2.21
millior pounds a year) = .24 million pounds a year,

Th2 effluent characteristics ¢f 30 mg/1 322 and 20 =g/1 TSS for

tzii-_irp trzzimast wzre saiezta?, tatiurs $4is i§ th2 legal risirzmzac
T30 U7 .3 15 e3t2ttiz-zac by EPA, IiTiert gharecte-istics of 32

53/Y 222 22210 mg/) YIS for advancez s2condery tra:zthent are o294 since

th 3 ma-cmzraes chmp bgee
w2 TIZITTIEN. Lne 220

vsirg tne best recsgnized piriormanze gives the FC

the most polivtants and therersre tends to bias the per pcund cost

cf poliutant remzvel downward, This will reciit in the groztest possitle
relied for indusirizs., Ancendix J discusses this in additional dezail.
Tt TR T Rt ozl tRa N7 =Y rerfos=acca levels cz--ecnand *a tha

2 pervcrmance of the PO,

Trcre-ersa] Cost of Pezcval., 70 calculete the cost cf pollutant renovel
3P Jzcezzing rzacnca-y tra2gtmant S5 :fvanced sssondary :?e:traﬁt, the
2iitimrt ozzivsorozT oz ZRwildad by otte addicicnat semowal) o 322 :znd
TS, Zrecifically tme czlilletion i

*  incre~2n%tal tzt2] anmu2) costs
increrental ennvel zclicians removal

= $.276 millicn 2 year
.24 mil11on pounas a year

= $1.15 a peund
Tris cost is incexed for varic.s S cericds “zicw:

Ceost ¢f Pollutant Renpval

Firss Secand Thi

ird Four<th
Querszr Cuarter Cuars

er Quarser

$1.10 $1.14 $1.15 $1.17
s1.18 $1.29 $1.25 $1.256
s1.27 $1.30 $1.35 $1.31

—r o
(Yo IYS NI}
~p~p
Q) ~y Oy

8ILLWC CTOE 6540018



Subcz

agsr1es of Seccndar

~nich BCT is Likely ¢

2oiat Scurca C:itecory

Dairy Products Processing

Grain Mills

h

2nutecturing

CrR Humber

405.1

405

6

606.4

407.1

£07.2

£11.1

411.2

§12.2

§25.5

§25.6

)
)

H

9

RV |

~)
Uy

o~
=~y

()]

Subcategory Name

Receiving Stations

Natural Processad Cheas

Bulcur Wheat

cu
Aople Juice (small plants)
tople Products (small plants)

sn-leaching

Leaching

Nuck Feedlots

e Tube
Incancescent Lamp

“znd Pressed 2nd 3lown

Cuidelines Divisicn





