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Title 40—Protection of the Environment

CHAPTER [—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER N—EFFUENT GUIDELINES AND
STANDARDS

[FRL 644-1]

PART 439—PHARMACEUTICAL MANU-
FACTURING POINT SOURCE CATEGORY

Interim Final Rulemaking

Notice is hereby given that effluent lim-
itations and guidelines for existing
sources to be achieved by the application
of best practicable control technology
currently available as set forth in in-
terim fingl form below are promulgate
by the Environmental Protection Agency
(EPA). The regulation set forth below
establishes Part 439, Pharmaceutical
Manufacturing Point Source Category,
and will be applicable to existing sources
for the fermentation products subcate-
gory (Subpart A), the extraction prod-
ucts subcategory (Subpart B), the chem-
ical synthesis products subcategory
(Bubpart ), the mixing/compounding
and formulation subcategory (Subpart
D), and the research subcategory (Sub-
part E) of the pharmaceutical manufac-
turing point source category pursuant to
sections 301, and 304 (b) and (c), of the

_ Federal Water Pollution Control Act, as

amended (33 U.S.C. 1251, 1311 and 1314

(b) and (c), 86 Stat. 816 et seq.; Pub. L.
92-500) (the Act). In the near future,
the Agency intends to publish in pro-
posed form effluent . limitations and
guidelines for existing sources to be
achieved by the application of best avail-
able technology economically achievable,
and standards of performance-and pre-
treatment standards for _existing point
‘sources and new, point sources, A de-
seription and discussion of this legal au-
thority is contained in Appendix A to
this preamble.

The pharmaceutical “manufacturing
point source category was first studied to
determine whether separate limitations
are appropriate for different segments
within the category. This analysis in-
cluded a determination of whether dif-
ferences in raw material used, product
produced, manufacturing process em-
ployed, age, size, wastewater constituents
and other factors require development of
separate limitations for different seg-
ments of the point source category. Th
raw waste characteristics for this point
source were then identified. ‘The control
and - treatment technologies existing
within thé_category were identified in
terms of the quantity and the chemical,
physical, and biological tharacteristics of

- pollutants, and the efiluent level result-
ing from the application of each of the

technologies. This information was then -~

evaluated in order to determine what
levels of technology constitute the “best
practicable control technology currently
-available.” The data upon which the
above analysis was performed included
EPA permit applications, EPA sampling
and inspections, consultant reports, and
industry submissions. A summary of the
method of study, the several factors con-
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sidered in subcategorization and the con-
clusions reached 4dre set forth as Ap-
pendix B to this preamble.

* Although the percent removal ap-
proach used in this regulation represents
a departure from the conventional pro-
duction based limitations, it is the only
feasible alternative- using- the present
deta base. This approach should not be
construed as setting a precedent for fu-
ture industrial limitations. There may be’
modification of the format utilized in this
rulemaking when further analysis is con-
ducted—of expected new data. While the
regulation published in interim final

form today does not present a specific
numerical limitation, the effect of today’s
publication is the same as if numbers for
BODS5 and COD were presented. The per-
mit’ writer may arrive at effluent limits
for BOD5 and COD by applying to the
raw waste load for each plant a percent
reduction known to be attainable, and a
variability factor. This approach does not
disallow ,or mandate in-house pollufion
control practices; it merely assures that

the total pollution loading from all facili-

ties are reduced on an equitable basis.
This regulation does not prohibit intro-
duction of mycelia from fermentation
processes in subcategory A into waste-
water treatment systems, but the Agency
is restudying this practice.

Although the TSS maximum for the
average of daily TSS values for any cal-
endar month -is not specified for sub-
categories A and C in this regulation, it
is not the intent of the Agency to re-
main mute on this parameter. Additional
TSS data on these two subcategories will
Ye compiled as- expeditiously as possible
in order to amend the regulations-for
subcategories in regard to TSS. For sub-~
tategories B, D and E the average of
daily TSS values for any calendar month
shall not exceed 52 mg/1. -

Althouglt daily maximum numbers for
BODS5, COD and TSS are omitted in this
regulation, it is anticipated that the per-
mit writer will review each facility on a
‘case by case basis and supply appro-
priate daily maximum limitations under
authority of section 402 of the FWPCAA,
and in compliance with regulations pub-
lished in 40 CFR Parts 124 and 125. In
the same manner, those known pollut-
ants at a site specific location but not
identified in this regulation may be as--
signed appropriate effiluent limitation
values by the permit writer.

The report entitled “Development Doc-
ument for Interim Final Efffuent Limi-
tations, Guidelines and Proposed New
Source Performance Standards for the
Pharmaceutical Manufacturing Point
Source Category” details the analysis un-
dertaken in support of the interim final
regulation set forth herein and is avail-
able for inspection at the EPA Public
Information Reference Unit, Room 2922
(EPA Library), Waterside Mall, 401 M
St., 8.W., Washington, D.C. 20460, at all
EPA regional-offices and at State water
pollution.control offices. A supplementary
analysis prepared for EPA of the pos-
sible”economic effects of the regulation
is also available for inspection at these
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_locations. Coples of both of these docu-

ments are being sent to persons or in
stitutions affected by the proposed reg-
ulation or who have placed themselves
on & mailing list for this purpose (see
EPA’s Advance Notice of Public Review
Procedures, 38 F.R. 21202, August 6,
19'73). An additional limited number of
copies of both reports are available, Pex«
sons wishing to obtain & copy may write
the Environmental Protection Agency,
Effluent Guidelines Division, Washington,

-D.C, 20460, Attention: Distribution Of«

ficer, WH-552.

When this regulation is promulgated
in final rather than interim form, revised
copies of the Development Document will
he available from the Superintendent of
Documents, Government Printing Office,
Washington, D.C. 20402, Coples of the
economic analysis document will be
available through the National Tech-
nical Information Service, Springfleld,
VA 22151,

Prior to this publication, many agen-
cies and groups were consulted and given
the opportunity to participate in the de-
velopment of these limitations, guidelines
and standards. All participating agen-
cies have been informed of project de-
velopments. An initial draft of the De-
velopment Document was sent to all par-
ticipants and comments were solicited on
that report. A summary of these com-
ments and the Agency’s response and
consideration of these is containad in
Appendix C to this preamble,

'The Agency today promulgates regu-
lations which are explicitly addressed to
the control of BODS5, COD and pH. TSS
iEs controlled for subcategories B, D aid
The oxygen demanding propetties of
these wastes result from the presence
of both organic and inorganic compounds
in the wastewaters. The release of oxy-
gen demanding substances will be re-
duced when the discharger employs rec-
ommended technology. To meet the 1977
levels, a& discharger can either rely on
in-plant treatment or an end of the pipe
treatment. Another option available
would be to use a combination of both.

The Agency has studied the economlic
and inflationary impact of the costs of
these regulations and has made the fol-
lowing conclusions. It was found that
only g few plants may have significant
difficulty in implementing a treatment
technology based on biological treat-
ment. None of the 58 plants that are af-
fected by the 1977 regulations are ex-

.pected to close or curtail production.

This analysis meets all of the require«
ments of economic and inflationary im-
pact statements and is hereby certified
by the Administrator in accordance with
Executive Order No. 11821, *

The Agency is subject to an order of
the United States District Court for the
District of Columbia entered in “Natural
Resources Defense Council v Train et.
al. (Civ. No. 1609-73) which requires the
promulgation of regulations for this in-
dustry category no later than September
1, 1976. This order also requires that such

regulations become effective immediately
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. upon puﬁlication. In addition, it is nec-

essary to promulgate regulations-estab-
lishing limitations on the discharge of
-pollutants from point sources in this

category so that the process of issuing .

permits to -individual dischargers under
section 402 of .this Act is not delayed.
" Tt has not been practicable to develop
. and publish regulations for this category
in proposed _form, to provide a 30 day
comment period, and to make any neces-
sary revisions in light of the comments
received within the time constraints im-
posed by the -court order referred- to
above. Accordingly, the Agency has de-
termined pursuant to -5 U.S.C. 353(b)
that notice and comment on the interim
fingl regulations would be impracticable
and contrary to the public interest. Good

cause is also found for these regulations -

to .become effective immediately upon
_ publication. :
Interested persons are encouraged to

submit written comments. Comments

should be submitted in triplicate to the
Environmental ‘Protection Agency, 401
M St., SW., Washington, D.C. 20460, At-

. tention: "Distribution . Officer, "WH-552.

Comments on all aspects of the regula-
tion -are soliGited. The Agency ‘especially

" - solicits comments and/or data on cost-

of waste treatment, including processing

. of mycelia, solvents, and broths. In the

event comments are in the nature of crit-
icisms as to the adequacy of data which
are available, or which may be relied
upon by the -Agency, comments should
identify and, if.possible, provide any ad-
ditional-ddta which may be'available and
should indicate why such data suggest
-amendment or modification of the regu-
lation. In the -event ‘comments address

_ the-approach taken by the Agency in es-

tablishing an effluent limitation or guide-
line, EPA solicits suggestions as to what
alternative approach should be taken-and
why and how this_ alternative better
_satisfies the detailed requirements of sec-
tions 301 and 304(b) of the Act. :
-A copy of all public comments will
be available for inspection and-copying
at the EPA Public Information Reference

7. - Unit, Room 2923 (EPA Library), Water-.

side Mall, 401 M Street, SW., Washing-
ton, D.C. 20460. ‘A copy of preliminary
draft contractor reports, the Develop-
ment Document and economic study re-
ferred-to above, and certain supplemen-
iary. materials supporting the study of
the industry concerned will also be main-
tained at this location for public review
-and copying. The EPA information reg-
ulation, 40 CFR Part 2, provides that a
reasonable fee may be charged for copy-
JAng. -

All comments received on or-before
January 17,1977, and the availability .of
the Development Document supporting
this interim final regulation will be con-
sidered. Steps previously taken by the
Environmental Protection Agency to
Tacilitate public response within this time
-period are otitlined in the advance notice
.concerning public review procedures pub-
lished on August 6, 1973 (38 FR 21202).
In ‘the event that the final regulation

_ differs substantially from the interim
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final regulation set forth herein the
Agency will consider modification of any
permits issued in accordance with this
interim final regulation. .

Section 8 of the FWPCA authorizes the
Small Business :Administration, through
its economic disaster loan program, to
make loans to assist any small business
concern In effecting additions to or al-
terations in their equipment, facilities, or
methods of operation so as to meet water
pollution control requirements under the
FWPCA, if the concern is likely to suffer
a substantial economic injury without
such assistance.

For further details on this Federalloan
program write to EPA, Office of Analysls
and Evaluation, WH-586, 401 A St., SW.,

. Washington, D.C. 20460.

In conslderation of the foregoing, 40

- CFR Part 439 is hereby established as set
forth below.

Dated: November 9, 1976.

-

.7 . JoBN QUARLES,
Acting Administrator.
» Subpart A—Fermentation Products Subcategory
Sec. K

439.10 Applcabllity; description of the fer-
’ ‘mentation products subcategory.

439.11 Specialized definitions,

439,12 Effluent limitations and guldelines

representing the degree of efffuent

. Teduction attainable by the appll-

cation of tho best practicable con-

trol technology currently avallable.

- Subpart B—Extraction Products Subcategory

43920 Applcability; description of the ex-
- traction products subcategory.
439.21 Speclalized definitions.

439.22 Effluent Umitations and guldelines
representing the degreo of efiuent
reduction attainable by the appli-
catlon of the best practicable con-
trol technology currently.avallable.

Subpart C—Chemilcal Synthests Products
: - Subcategory
-439.80 Applicability; description of the
Y\ chemlical synthesls products sub-
category.”
43931 Specialized -definitions,
.439.32 Effluent limitations and guldelines
t representing the degree of effiuent
reduction attainable by the appli-
catlon of the best practicable con-
trol technology curzrently avallable.
Subpart D—Mixing/Compoundin
P Fonnulatlogéubcapte:gr; sand

439.40 Applicabflity; description of the mix-
ing/compounding and formulation
subcategory.

439.41 Specinlized definitions.

439.42 Effiuent limitations and guidelines
representing the degree of efiuent
reduction attainable by the appli-
cation of tho best practicable con-
trol technology currently avallable.

Subpart E—Research Subcategory

Sec.

439.50 Applicabllity; dcccription of the re-
secarch subcategory.

439.51 Specinlized definitions.

439.52 Effluent lmitations and guldelines,
representing tho degree of efluent
reduction atiainable by tho appli-
cation of the best practicable con-
trol technology currently.avatlable.

Avraonrry: Secs. 301, 304 {b) and (c) and

306(b), Federal Water Pollution Control Act,

as amended (33 U.S.C. 1251, 1311, 1314 (b)
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and (c) and 1316(b), 86 Stat. 816 et seq.;
Pub. L. 92-500) (the Act). .

Subpart A—Fermentation Products
Subcategory

§ 439.10 Applicability; descriptior of -
the fermentation products subecate-
gory. -

The provisions of this subpart are ap-
plcable to discharges resulting from the
manufacture of pharmaceuticals by
fermentation.

§439.11 Specialized definitions.

For the purpose of this subpart:

(a) Except as provided below, the gen~
eral definitions, abbreviations and meth-
ods of analysls set forth in Part 401 of
this chapter shall apply to this subpart.

(b) The term “product” shall mean
pharmaceutical products derived from
fermentation processes.

§439.12 EfMuent limitations and guide-
lines representing the degree of
cffluent reduction attainable by the
application of the best practicable
c(];lluml, technology currently avail-
able. .

In establishing the limitations set
forth in this section, EPA took into ac-
count all information it was able to col-
lect, develop and sollcit with respect to

‘factors (such as age and size of plant,

raw materials, manufacturing processes,
produets produced, treatment technology
avallable, energy requirements and costs,
which can affect the industry -subcate-
gorization and effluent levels established.
It 1s, however, possible that data which
would affect these limitations have not
been available and, as a result, these lim-
itations should be adjusted for certain
plants in this industry. An individual dis-
charger or other interested persons may
submit evidence to the Regional Admin-
istrator (or to the State, if the State has
the authority to issue NPDES permits)
that factors relating to'the equipment or
Tacilities involved, the process applied, or
other such factors related to such dis-
charger are fundamentally different from
the factors considered in the establish-
ment of the guidelines. On. the basis of
such evidence or other available infor- -
mation, the Regional Administrator (or
the State) will make a writfen finding
that such factors ate or are not funda-
mentally different for that facility com-
pared to those specified in the Develop-
ment Document. If such fundamentally
different factors are found to exist, the
Regional Administratoror the State shall
establish for the discharger efluent lim-
itations in the NPDES permit either more
or less siringent than the limitations es-
tablished herein,.to the extent dictated
by such fundamentally different facfors.
Such limitations must be approved by
the Administrator of the Environmental

"Protection Agency. The Administrator

may approve or disapprove such limita-
tions, speclfy other limitations, or ini-
gate proceedings to revise these regula~
ons.
(a) The following lmitations estab-

“lish the quantity or quality of pollutants

or pollutant-properties, controlled by this
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paragraph, which may be discharged by
a fermentation products plant from a
point source subject to the provisions.of
this paragraph after application of the
best practicable control technology cur-
rently available: .

(1) The allowable effluent discharge
limitation for the daily average mass of
BODS5 in any calendar month shall be
expressed in mass per unit time and shall
specifically reflect not less than 90 per-
cent reduction in the long term daily
average raw waste content of BODS5 mul-
tiplied by a variability Factor of 3.0.

(2) The allowable effluent discharge
limitation for the daily average mass of
COD in any calendar month shall be ex-
pressed in mass per unit time and shall
specifically reflect not less than 74 per-
cent reduction in the long term -daily
average raw waste content of COD mul-
tiplied by a variability factor of 2.2.

(3) The Iong term daily average raw
waste load for the pollutant BODS and
COD is defined as the average daily-mass
of each pollutant influent to the waste-
water treatment system over a 12 con-
secutive month period within the most
recent 36 months, which shall include the
greatest production effort.

(4) To assure equity in regulating dis-
charges from the point sources covered
by this subpart of the point source cate-
gory, calculation of raw -waste loads of
BODS and COD for the purpose of deter-
mining NPDES permit limitations- (i.e.,
the base numbers to which the percent
reductions are applied) shall exclude any
waste load associated with mycelia, spent
beers (broths) and solvents in those raw
waste loads: Provided, That residual
amounts of mycelia, spent beers and sol~
vents remaining after the practice of
recovery and/or separate disposal or re~
use may be included in calculation of raw
waste loads. These practices of removal,
disposal or reuse include physical separa-
tion and removal of mycelia, recovery of
solvents from waste streams, incineration
of concentrated solvent waste streams
(including tar still bottoms) and broth
concentrated for disposal other than to
the treatment system. This regulation
does not prohibit inclusion of such wastes
in the raw waste loads in fact, nor does
it mandate any specific practice, but
rather descripes the rationale for deter-
mining the permit conditions. These lim-
its may be achieved by any one of sev-
eral or a combination thereof-of pro-
grams and practices. .

(5) The pH shall be within the range

‘of 6.0-9.0 standard units.

Subpart B—Extraction Products
‘ Subcategory

§ 439.20 Applicability; description of
the extraction products subcategory.
The provisions of this subpart are ap-
plicable to discharges resulting from the
manufacture of pharmaceuticals by ex~.
traction. .

§ 439.21 Specialized definitions.

+ For the purpose of this subpart:
(a) Except as provided below, the gen- -
eral definitions, abbreviations and meth-
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ods of analysis set forth in Part 401 of
this chapter shall apply to this subpart.

(b) The term “product’_shall mean
biological and natural extraction prod-
ucts. This subcategory shall include blood
fractions, vaccines, serums, animal bile
derivatives, endocrine products and iso-
lation of medicinal products, such as al-
kaloids, from botanical drugs and herbs.

§ 439.22 Efflucnt limitations and guide-
lines representing the degree of efflu.
ent reduction attainable by the appli-
cation of the best practicable control
technology currently ayailable.

In establishing the limitations set
forth in this section, EPA took-into ac-
count all information it ,was able to col-
lect, develop and solicit with respect to
factors (such as age and size of plant,
raw materials, manufacturing processes,
products produced, treatment technology
available, energy requirements and costs)

" which can affect the industry subcate-

gorization and effluent levels established.
It is, however, possible that data which
would affect these limitations have nof

been available and, as a result, these lim-

itations should be adjusted for certain

_plants in this industry. An individual

discharger or other interested persons
may submit evidence to the Regional Ad-
ministrator (or to the State, if the State
has the authority to issue NPDES pér-
mits) that factors relating to the equip-
ment or facilities involved, the process
applied, or other such factors related to
such discharger are fundamentally dif-
ferent from the factors considered in the
establishment of the guidelines. On the
basis of such evidence or other available
information, the Regional Administrator
(or the State) will make a written finding
that such factors are or are not funda-
mentally different for that facility com-
pared to those specified in the Develop-~
ment Document. If such fundamentally
different factors are found to exist, the

-Regional Administrator or the Sfate

shall establish for the discharger effu-
ent limitations in the NPDES permit
either more or less stringent than the
limitations established herein, to the ex-
tent dictated by such fundamentally dif-
ferent factors. Such limitations must be
approved by the Administrator of the
Environmental Protectiod” Agency. The
Administrator may approve or disap-
prove such limitations, specify other lim-
itations, or initiate proceedings to revise
these regulations.

(2) -The following limitations estab-
lish the quantity or quality of pollutants
or pollutant properties, controlled by this
paragraph, which may be discharged by
an extraction products plant from a
point source subject to the provisions of
this paragraph after application of the
best practicable control technology cur-
rently available:

(1) The allowable discharge for the
pollutant parameters BODS5 and COD
shall be expressed in mass per unit time
and shall represent the specified waste-
water treatment efficlency in termsiof a
residual discharge associated with an in-

fluent to the wastewater treatment plant

corresponding to the maximum produc-
tion for a given pharmaceutical plant.

(2) The allowabla efluont discharge
limitation for the daily average mass of
BODS n any calendar month shall spe-
cifically reflect not less than 90 percent
reduction in tlie Iong term dally Avérage
raw waste content of BODS multiplied
by a variability factor of 3.0.

(3) The allowable eflluent discharge
limitation for the daily average mass of
COD in any calendar month shall specif«
ically reflect not less than 74 percent ro-
duction in the long term daily average
raw waste content of COD multiplied by
& veriability factor of 2.2,

(4) The long term daily average raw
waste load for the pollutant BOD5 and
COD is defined as the average daily mass
of each pollutant influent to the waste-
water treatment system over a 12 con-
secutive month period within the most
recent 36 months, which shall include
the greatest production effort.

(5) To assure equity in regulating dis-
charges from the point sources covered
by this subpart of the point source cate-
gory, calculation of raw waste loads of
BODS5 and COD for the purpose of detot=
mining NPDES permit limitations (.o.,
the base numbers to which the percent
reductions are applied) shall exclude any
waste load associated with solvents in
those raw waste loads; Provided, That
residual amounts of solvents remaining
after the practice of recovery and/or
separate disposal or reuse may be In-
cluded in calculation of raw waste loads.

_‘These practices of removal, disposal or

reuse include recovery of solvents from
waste streams and inecineration of con-
centrated solvent waste strenms (includ-
ing tar still bottoms). This regulation
does not prohibit inclusion of such wastes
in the raw waste loads in fact, nor does
it mandate any specific practice, bub
rather describes the rationale for deter~
mining the permit conditions, These lim-
its may be achieved by any one of several
or & combination thereof of programs
and practices.

(6) The average of daily TSS values
for any calendar month shall not exceed
52 meg/l1.

(7) The pH shall be within the range
of 6.0-9.0 standard units,

Subpart C-—Chemical Synthesis Products
Subcategory
§439.30 Applicability; deseription of
the chemical syntlicsis plants sube
category.

The provisions of this subpart are ap=
plicable to discharges resulting from the
manufacture of pharmaceuticals by
chemical synthesis.

§ 439.31 Specinlized definitions.

For the purpose of this subpart:

(a) Except ay provided below, tho gen-
eral definttions, dbbreviations and meth-
ods of analysis set forth in Part 401 of
this chapter shall apply to this subpart.

(b) The term “product” shall -miean
chemical synthesis produots.
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§ 439,32 Efffuent limitations and guide-

lines representing the degree of emu-

- ent reduction attainable by the appli-

" cation of the hest practicable control
technology currently available.

In establishing the limitations set forth
in this section, EPA took into account all
information it was'able to collect, develop
and solicit with respect to factors (such
ds age and size of plant, raw aterials,
manufacturing ‘processes, products pro-
‘duced, - treatmient technology available,
energy requirements and costs) which
can affect the industry subcategorization

T - gnd efluent levels established. It is, how-

ever, possible that data which would af-

~ fect these limitations have not been

available and, as a result, these limita-

.Hons should be adjusted for certain

plants in this industry. An- individual
discharger .or ofher interested person

~ may submit evidence tothe Regional Ad-

s

ministrator (or to the State, if the State
has the authority to issue NPDES per-
-mits) that factors relating to the equip-
ment or facilities involved, the process
applied, or other such factors related to.
such discharger are fundamentally dif-
ferent; from the factors considered in the
establishment of the guidelines. On the
basis of such evidence or other available
information, the Regional Administrator
(or the State) will make a written find~
ing that such factors are or are not fun-
damentally different for that fecllity
compared to those specified in the De-
vélopment Doeument. If such funda-
mentally different factors are found to
‘exist, the Regional Administrator or the
State shall establish for the discharger
effluent Ymitations in the NPDES permit
either more or ‘less stringent than the
limitations established herein, to the ex-
tenit dictated by such fundamentally dif-
ferent factors. Such limitations must be
approved by the Administrator of the

. Environmental Protection Agency. The

Administrator may approve or disap-
“prove such limitations, specify other im-
itations, or initiate proceedings to revise
these Tegulations.

(2) The following Hmitations establish
the quantity. or quality of pollutants or
pollutant properties, controlled- by this
paragraph, which may be discharged by

-chemical synthesis_ plants from a point

source subject to the provisions of this
paragraph after application of the best
practicable control technology currently
available:-

_ (1) The allowable discharge for the
pollutant parameters BOD5 and COD
ghall be expressed in-mass per unit time
and shall represent the specified waste-

_water treatment efficiency in tefms of a

Tesidual discharge assoclated with an
influent to the wastewaster {reatment
plant corresponding to the maximum
production for 3 glven pharmaceutical

- plant

(2) The.allowable effuent discharge

- limitation for.the daily average mass of

BOD5 in any calendar month shall
specifically reflect not less than 90 per-
cent reduction in the long term gdafly
average raw waste content of BOD5 mul-

" tiplied by a varlability factor o1 3.0.
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(3) The allowable efiluent discharge
limitation for the daily average mass of
COD in any calendar month shail specif-
ically reflect not less than 74 percent
reduction in the long term daily average
raw waste content of COD multiplied by
a variability factor of 2.2. -

* (4) The long term dally average raw

- waste load for the pollution BODS5 and

COD is defined as the average daily mass
of each pollutant influent to the waste-
water treatment system over a 12 con-
secutive month perlod within the most
recent 36 months, which shall include the
greatest production effort.

(5) To assure equity in regulating dis-
charges from the point sources covered
by this subpart of the point source cate-
gory, calculation of raw waste loads of
BODS5 and COD for the purpose of deter-
mining NPDES permit limitations (l.e,
the base numbers to which the percent
. reductions are applied) shall exclude any
waste load assoclated with solvents in
those raw waste loads: Provided, That
residual smounts of solvents remaining
after the practice of recovery and/or
separate disposal or reuse may be in-
cluded in calculation of raw waste loads.
These practices of removal, disposal or
reuse include recovery of solvents {from
waste streams and Incineration of con-
centrated solvent waste streams (includ-
ing tar still bottoms). This regulation
does not prohibit inclusion of such wastes
in the raw waste loads in fact, nor does it
mandate any specific practice, but ather
describes the rationale for determining
the permit conditions. These limits may
be achieved by any one of several or a
combination thereof of programs and
practices.

(6) The pH shall be within the mnge
of 6.0 to 9.0 standard units.

Subpart D—Mixing/Compounding and
Formulation Subcategory

§ 439.40 Applicahility; description of
. the mixing/compounding and for-
nuilation subeategory.

The provisions of this subpart are
applicable to discharges resulting irom
mixing/compounding and formulation
operations of pharmaceutical products.

§439.41 Specinlized definitions.

For the purpose of this subpart:

(a) Except as provided below, the gen-
eral definitions, abbreviations and meth-
ods of analysis set forth in Part 401 of
this chapter shall apply to this subpart.

(b) The term “product” shall mean
products from plants which blend, mix,

compound, and formulate pharmaceuti-

cal ingredients. Pharmaceutical prepara-

tions for human and veterinary use such

as ampuls, tablets, capsules, vials, olnt-
Jments, medicingal powders, solutions and
suspensions are included.”

§ 439.42 Effluent limitations and guide-
lines representing the degree of efliu-
ent reduction attainable by the ap-
plication of the best practicable con-
trol technology currently available.

In establishing the limitations set forth
in this section, EPA took into account all

-
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information it was able to collect, de-
velop and solicit with respect to factors
{(such as age and size of plant, raw mate-
ripls, manufacturing processes, prod-
ucts produced, treatment technology
available, energy requirements and costs)
which can affect the industry subeate-
gorization and efluent levels established. -
It is, however, possible that data which
would affect these limitations have not
been available and, as a result, these lim-
itations should be adjusted for certain
plants in this industry. An individual
discharger or other interested person
may submit evidence to the Reglonal
Administrator (or to the State, if the
State has the authority to issue NPDES
permits) that factors relating to the
equipment or facilitles involved, the
process applied, or other such factors
related to such discharger are funda-
mentally different from the factors con-
sidered in the establishment of the
guldelines. On the basis of such evidence
or other available information, the Re-
glonal Administrator (or the State) will
make a written fihding that such factors
are or are not fundamentally different
for that facility compared to those spec-
ified in the Development Document. If
such fundamentally different factors are
found to exist, the Regional Adminis~
trator or the State shall establish for the
discharger efffuent lmitations in the
NPDES permit elther more or less strin-
gent than the limitations established
herein, to the extent dictated by such
fundamentally different factors. Such
limitations mmst be approved by the Ad-
ministrator of the Environmental Pro-
tection Agengy. The Administrator may
approve or disapprove such limitationsz,
specify other limitations, or initiate pro-
ceedings to revise these regulations. -

(2) The following limitations establish
the quantity or quality of pollutants or
pollutant properties, controlled by this
paragraph, which may be discharged by
& mixing/compounding and formulation
plant from a point source subject to the
provisions of this paragraph after ap-
plication of the best practicable control
technology currently available:

(1) The allowable discharge for the
pollutant parameters BOD5 and COD
shall be expressed in mass per unit time
and shall represent the specified waste-
water treatment efficlency in terms of 2
residual discharge associated with an in-
fluent to the wastewater treatment plant
corresponding to the maximum produc-
tion for a given pharmaceutical plant.

(2) “The allowable effluent discharge
limitation for the daily average mass of
BODS in any calendar month shall spe-
cifically reflect not less than 90 percent
reduction in the long term daily average
raw waste content of BOD5 multiplied
by a variability factor of 3.0.

(3) The allowable efffuent discharge
Hmitation for the daily average mass of
COD in any calendar month.shall spe-
cifically reflect not less than 74 percent
reduction in the Jong term dafly average
raw waste content of COD multiplied by
a varlability factor of 2.2.
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(4) The long term daily average raw
waste load for the pollutant BOD5 and
COD is defined as the average daily mass
of each pollutant influent to the waste~
water treatment system over a 12 con-
secutive month pericd within the most
recent 36 months, which shall include
the greatest production effort. .

(5) To assure equity in regulating dis-
charges from the point sources covered
by this subpart of the point source cate-
gory, calculation of raw waste loads of
BODS5 and COD for the purpose of deter-
mining NPDES permit limitations (ie,
the base numbers to which the percent
reductions are applied) shall exclude any
waste load assoclated with solvents in
those raw waste loads; Provided, That
residual amounts of solvents remaining
after the practice of recovery and/or
separate disposal or reuse may be in-
cluded in calculation of raw waste loads.
These .practices of removal, disposal or
reuse include recovery of solvents from
waste streams and incineration of con-
centrated solvent waste streams (includ-
ing tar still bottoms). This regulation
does not prohibit inclusion of such wastes
in the raw waste loads in fact, nor does
it mandate any specific practice, bub
rather describes the rationale for deter-
mining the permit conditions. These lim-
its may be achieved by any one of several
or a combination thereof of programs
and practices. .

(6) The average of daily TSS values
for any calendar month shall not exceed
52 mg/1.

(') The pH shall be within the range
of 6.0 to 9.0 standard units,

!
Subpart E~——Research Subcategory

§ 439.50 Applicability; description of
the research subcategory.

The provisions of this subpart are ap-
plicable to discharges resulting from
pharmaceutical research.

§ 439.51  Specinlized definitions. -

For the purpose of this subpart: .

(@) Except as provided below, the gen-
eral definitions, abbreviations and meth-
ods of analysis set forth in Part 401 of
this chapter shall’ apply to this subpart.

(b) The term “product” shall mean
products or service resulting from
pharmaceutical research, which includes
microbiological, biological and chemical
operations. -

§439.52 Effiuent limitations and guide-.
lines representing the degree of effllu-
ent reduction attainable by the ap-
plication of the best practicable con-
trol-technology currently available.

In establishing the limifations set
forth in this section, EPA took into ac-
count; all informetion it was able to col-
lect, develop and solicit with respect to
factors (such as age and size of plant,
raw materials, manufacturing processes,
products produced, treatment technblogy
gyailable, energy requirements and
costs) which can affect the industry sub-
cateporization and effluent levels estab-
lished. It is, however, possible that data
which would affect these limitations have
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not been available and, as a resulf, these
limitations should be adjusted for certain
plants in this industry. An individual
discharger or other interested persons
may submit evidence to the Regional
Administrator (or to the State, if the
~State has the authority to issue NPDES
permits) that factors relating to the
equipment or facilities involved, the
process applied, or other such factors
related to such discharger are funda-
mentally different from the factors con-
sidered in the establishment of the guide-~
lines. On the basis of such evidence or
other available information, the Re-
gional Administrator (or the State) will
make & written finding that such
factors are or are not fundamentally
different for that facility compared to
those specified in the Development
Document. If such fundamentally differ-
ent factors are found to exist, the Re-
gional Administrator or the State shall
establish for the discharger” effluent
limitations in the NPDES permit either
more or less stringent than the limita-
tions established herein, to the extenb
dictated by such fundamenteally different
factors. Such limitations must be ap-
proved by the Administrator of the En-
vironmental Protection Agency. The
Administrator may approve or disap-
prove such limitations, specify other
limitations, or initiate proceedings to re-
vise these regulations. .

(2) “The following limitations estab-
lish the quantity or quality of pollut-
ants or pollutant properties, controlled
by this paragraph, which may be dis-~
charged by a pharmaceutical research
operation from a point source subject to
the provisions of this paragraph after
application of the best practicable con-
trol technology currently available:

(1) The allowable discharge for the
pollutant parameters BODS, and COD
shall be expressed in mass per unit time
and shall represent the specified waste-
water treatment efficiency "in terms of
a residual discharge associated with an
influent to the wastewater treatment
plant coresponding to the maximum re-
search. effort for a given pharmaceutical
plant, ~ ’

(2) The allowable efiuent discharge
limitation for the daily average mass of
BODS5 in any calendar month shall spe-
cifically” reflect not less than 90 percent
reduction in the long term daily average
raw waste content of BODS5 muliiplied
by a variability factor of 3.0.

(3) The allowable efiuent discharge
limitation for the daily average mass of
COD in any calendar month shail spe-
cifically reflect not less than T4 percent
reduction in the long.term daily aver-
age raw waste content of COD multi~
plied by a variability factor of 2.2,

(4) The long term daily average raw
waste load for the pollutant BOD5 and
COD is defined as the average daily mass
of each pollutant influent to the waste~
water treatment system over a 12 con-
secutive month period within the most
recent 36 months. .

~ (5) To assure equity in regulafing dis-
charges from the point sources covered

by this subpart of the point source cate-
gory, calculation of raw waste loady of
BOD5 and COD for the purpose of de~
termining NPDES permit limitations
(i.e., the base numbers to which the por«
cent reductions are applied) gholl ex-
clude any waste load associoted with
solvents in those raw waste loads; Pro-
vided, That residual amounts of golventy
remaining after the practice of recovery
and/or separate disposal or reuga may be
included in calculation of row woste
loads. These proctices of removal, dis-
posal or reuse include recoverey of gol-
vents from waste streams and incinera-
tion of concentrated solvent woste
streams (including tar still bottom:),
This regulation does not prohibit -in-
clusion of such wastes in the row waste
loads in fact, nor dees it mondate ony
specific practice, but rather degeribes
the rationale for determining the per-
mit conditions. These lmits may hbe
achieved by any one of seversl or o coms
t1;';irxss'tion thereof programs ond proaec-
ces,

(6) The averaze of doily TS velues
for any calendar month chell nobt ex-
cecd, 52 me/1.

(7) The pH shall be within the ranie
of 6.0 to 9.0 standord units,

APPENDIX A—LnGaL AUTHORITY
CXISTING POINT BOURCLY

[
Section 301(b) of thag Act requires tho

achievement by not later than July 1, 1077,
of effluent lmitations for polnt couxcey,
other than publicly owned treatment works,
which require the application of the bout
practicable control technology currently
available as defined by the Administrator
pursuant to section 304(b) of the Act. Seotlon
30I(b) also requires the achiovement by not
later than July 1, 1983, of effluent lmitations
for point sources, other than publiely owned
treatment works, which require the applioa~
tion of best avallable technology economionlly
achievable which will result in reasonablo
further progress toward the natlonal gont of
eliminating the discharge of 11 pollutants, a4
determined in accordance with regulntiony
issued by the Administrator pursunnt to
section 304(b) of the Act.

Ssction 304(b) of the Act requires tho
Administrator to publish regulations provid-
ing guidelines for offluent limitations cotting
forth the degree of effiuent reduction attain-
able through tho application of the best
practicable control technology ourrently
available and the degreo of effiuent reductlon
attainable through the appliention of the best
control measures and practices achievable ine
cluding treatment techniques, process and
procedural innovations, operating mothods
and other alternatives. The regulation hereln
gets forth effluent limttations and guldelines,
pursuant to sections 301 and 304(b) of thoe
Act, for the fermentation products subcato-
gory (Subpart A), the extractlon produels
subeategory (Subpart B), the chomical tyn=
thesis products subeategory (Subpart 0),
the mixzing/compounding and formulation
subeategory (Subpart D), and thé rezenroh
subcategory (Subpart E) of the pharmacou~
tical manufacturing point source category.

Sectlonr 304(c) of the Act requires the
Administrator to issue to the States and ap«
propriate water pollution control agoneles in-
formation on the processes, proceduresd or
operating methods which result in tho olimi~
nation or reduction of the discharge of pol=
lutents to implemont standards of porforms=
ance under section 306 of the Act. Tho ropord

-~
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entitled - “Development Document for In-
terim Pinal Effuent Limitations, Guldelines
.and New Source Performance Standards for
the Pharmaceutical Manufacturing Point
Source Category” provides, pursuant to sec-
tion 304(c) of the Act, information on such
processes, procedures or operating methods,

APPENDIX B—TECHNICAL. SUMMARY AND BASIS
’ FOR REGULATIONS -

This Appendix summarizes the basis of
Interim final effluent limitations and guide-
‘lines for existing sourees.

(1) GENERAL METHODOLOGY

The effiuent.limitations and guidelines set
forth herein were developed in the following
manner, The point source category was first
studied for - the purpose of determining
whether separate limitations are appropriate
for different segments within the category.
This analysis- included a determination of
whether differences in raw materials, prod-
ucts, manufacturing process employed, age,
‘slze, wastewater constituents and other fac-
tors Tequire development of separate Jimita-
tions for different segments of the point
source category. The raw waste characteristics
for each such segment were then identified.
This included an analysls of the source, flow
and volume of water used in the process em-
ployed, the sources of waste and wastewaters
in the operation and the constituents of all
wastewaters, The constituents of the waste<
waters which should be ‘subject to efuent
limitations were identified..

The- existing conirol and treatment tech-
nologles within each segment were examined.
This included an identification of each dis--
tinct control and treatment technology, in-
cluding both-in-plant and.end-of-process
technologies, which exists or is capable of
being designed for each segment. It also in-
cluded an identification of, in tdrms of the
amount of constituents and the chemical,
physical, and biologleal characteristics of
pollutants, the efiuent level resulting from
the application of -each of the technologles.
Problems with each treatment and control
technology were also identified. In addition,
the nonwater quality environmental impact,
such as the effects of the application of these
technologies upon other pollution problems,
including air, solid waste, nolse and radiation
were examined. The energy requirements of
each control and treatment technology were
determined as well as the cost of-the appli-
cation of such technologles.

The information outlined above was then
evaluated in order to determine what levels
of technology constitute the “best practic-
able control technology currently available.”
In identifying such technologies, varlous fac-
tors were considered. These included the total
cost of application of technology, the age
of equipment and facilitles involved, the
proeess employéd, the engineering aspects of
the appleation of various types of control
- techniques, process changes, nonwater qual-
ity environmental impact -(including energy
requirements), -potential benefits to be
achieved by reducing pollution from this
poind source category and other factors.

The data upon which the above analysis
was performed-included EPA permit appli-
catlons, EPA sampling and inspections, con-
sultant reports, and industry submissions.

(2) Summary of conclusions with respect
to -the fermentation products subecategory
*(Subpart A), the extraction products sub-
eategory (Subpart B), the chemical synthesis
products subcategory {Subpart C), the mix-

- ing/compounding and formulation subcate-
gory (Subpart D), and the researchh sub-
category (Subpart E) .of the pharmaceutical
manufacturing point source category. -

(1) Subeategorization. For the purpose of
establishing effluent limitations’ and guide-
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lincs, the pharmaceutical industry was di-
vided iInto subcategories, Factors such as type
of product, raw waste loads, water require=
ments, type of manufacturing precess, treat-
ability of wastewaters, and other means were
used to establish efffuent limitations and
guicelines for each of the gpecific subeate-
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ment plants. The average eficlencies of the
best treatment plants within g subcategory
were established as the removal technology
that should be applied to these subeategories.
The average values from an array of eleven
plants identified as the best wastewater
treatment plants for all subcategories were

gorles. In general, the Jargest distinguiching—us follows:

factors aro product yleld, procemsing and
treatability based on production volume and
specific water requirements. Thig brocd bace
subcategorization scheme simplifies the ap-
plication of efiuent limitations and gulde-
lines for a complex mix of pharmeaceutical
production activity, For example, an inher-
ent waste to the Termentation products man-
ufacturing operations (Subcategory A) iIs the
generation of conslderable amounts of my-
celia. This waste {3 not found in the manus
facturing operations of the other four sub-
categories.

(11) Waste characteristics, The known slg-
nificant wastewater pollutants and pollutant
properties resulting from the pharmacentical
industry include pH, total suspended rolids,
BODS5, COD, TOOC, metals, organic solvents,
and waste medicinal chemicals, BOD5, COD,
and TOC, which are primary measurements
for organic pollution, are evident in waste-
waters from the p! utical manufactur-
ing point source category, -—

(ii1) Origin of trasiewater pollutants. .

Sources of wastewater pollutants in the phar-
maceutical industry include squcous wastes
from fermenters, reactors, filtration systems,
decanting systems, solvent extraction umits,
ion exchango regeneration, distillation vac-
wum exhaust scrubbers, caustic ccrubbers,
destruction of wasto or rcturned products,
process equipment cleanouts, production
area washdowns, refinlng area washdowns,
formulation equipment clecanup, and spill
washdowns. Onlike many other point source
categorles, the regulations could not he es-
tablished on o unit of production basis due
to the non-continuous nature of processes,
the different process routes to produce the
same or similar produots, the variety of re-
fining options for a given product or class
of products, the differing conversion eflicien-
cles of raw materials to final products, the
low absoluto ylelds of some active ingredi-
ents, and the physical form of final products,
Therefore, the removal eficiencles of the op-
plcable and practical technology were ap-
plied. In this particular regulation, the de-
gree of effuent reduction for BODS5 and COD
shall have the same meaning as percent re-
moval or percent removal cfliciency.

In determining efilciencies to be used, the
historical data from existing plants in the
point source category were evalunted to dis-
cover the best operating wastewater treat-

Percent
BODS5 removal 224
COD removal 74

Efluent TSS 3274

1MMg/1 for subcategorles A and .C, 173
mg/1 for subcategories B, D and E.

Theo eleven exemplary plants were identificd

from the following profile of biological treat-"
ment systems. Only those plants that had
high treatment efficlencles and for-which

roprecentative historical data were avallable
(identified by asterisks) were used In de-

voloping the efuent limitations. Purther-

more, this BODS reduction (percent re-

moval) may ba accomplished by any number
of treatment steps or any kind of wastewater
treatment technology (physical, chemiecal,
biologlcal or any,combination of these).

However, the Agency declded to lower the
BODS percent removal from 94 o $0 In this
interim final regnlation in order to lessen the
potential economlc impact in the form of
capital investment in subcategories A and
C. The declislon to extend the 60 percent re-
duction to all subcategories was based on the
industry characteristlc of complex manu-
facturing facilitles covered by more than
ono subcategory and treatment of combined
wastes in which that atiributable to a
gpecific process could not readily be
ldentified,

In order to arrive at the 52 mg,2 masimum
value for the average of dally TSS values for
sny calendar month for subcategories B, D
and E, exemplary plants number 14, 24 and
23 were averaged and g varlabitity factor of

- 8.0 was applled. This varlabllity factor repre-

sents the 99 percent probability to long term
averago ratto.

For subcategories A and C, the mazimnm
value for the average of dally TSS values for
any calendar month has not been presented -
at this time. Several plants that are used as

exemplary plants for BODS and COD removal
efficlencies do not qualify as exemplary
plants for the purpose of determining final
TSS concentrations for subcategories A ang
C. For example, Flant 02 cannot be considered
an exemplary plant for the TSS calculation.
This plant may or may not be lacking in see-
ondary settling and NEIC has reported that
this plant has had dificulty meeting its TSS
permit 1imits in the past.

BIOLOGICAL TREATMENT PLANT PERvORMAYCE DATA

BODS cOD T38in
Plant No, Eubeategery rcxnom‘!) mmava'l) 0 eflyent Humbler ¢f
(pereen! {pereen| mmfﬁrm zaraples
- per liter)
3
05. D »0 6 5 4.
[14] A o3 5 4 1
19° ACD | . %6 260
14 B 74 o1 6 %6
10 (¢} 0 2 122 3
16 BE 3 . . .8
24° DE ot —————— 28 106
21° AC |1 RS, 147 3€0
02* A L5 £0 628 380
20 . A Q 70 350 4
22° ﬁc fua] 75 197 30
23° DE ] 35 18 84
18 D 2 3 .2 . 2
25* ARCDE | vz S, 17 380
02° (o] 91 79 42 X0
11° . : 5] 91 85 o1 il
08, B ] 57 22 17
Y s AC &0 330
15. (o] 1 g 47 3
25 AC 1 — 32
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As noted above, in most industries, process
wastewater pollutants are generally propor-
tional to the level of production; however,
specification of & percent removal of BOBS
across the wastewater treatment system is a
more appropriate basis for this point source
category than lmitations and standards
based on a unit of production. The COD
parameter 15 a secondary control mechanism;
the COD percent removal is that which can

be expected to occur in the biological waste- -

water treatment system, However, this does
not preclude the use of a physical/chemical
wastewater treatment system to attain the
equivalent COD reduction.

‘Tho variability factor is applied to the long
term dally average effluent residual to arrive
at the allowable effiuent discharge limitations
for the dally average mass of BOD5 in any
calendar month for & given pharmaceutical
plant, This factor for BODs is 3.0; the COD
variability factor is 2.2. Both the BODS and
COD verlability factors represent the ratio
of the 99 percent probability to long term
dally average,

Although the BPT regulation published in
the FEpERAL REGISTER snd supported by this
document does not indicate the maximum

‘day limitations for BODS5, COD and TSS, it
i3 expected that the permit writers will han-
dle this issue on & case by case basis. Simi-
1arly, those known pollutants, but not Identi=es
fied in this regulation, at a site specific loca~-
tion may be assigned appropriate efiuent
limitation values by the permit writer using
authority of section 402 of the FWPCAA, and
in compliance with regulations published in
40 CFR Parts 124 and 125. The constituents
contained Iin the process wastewater vary
with the chemical or product produced.
Suspended solids are present as a result of
most production processes. These may gen-
erally be removed by sedimentation basins,
clarifiers, filters, centrifuges and evaporation.

(Iv) Treatment and control technology.
Wastowater treatment and control tech-
nologles have been studied for this point
source category to determine the best prac-
ticable control technology currently avail-
able, -

The following discussion of treatment
technology provides the basis for the efluent
Iimitations and guldelines, This discussion
does not preclude the selection of other
wastewater treatment alternatives which
provide equivalent or better levels of treat-
ment, -

Pharmaceutical wastewaters vary in quan-
tity and quality depending on the type of
manufacturing activities. The wastes from
subeategories B, D, and E are more readily
treatable than wastes from subcategories A
and O, but wastes from all subcategories can
bo sdequately treated in properly designed
facilitles, The results of an industry survey
indicate that & variety of in-plant abatement
techniques are utilized by pharmaceutical
plants and overall, in-plant wastewater con-
trol mesasures are belng practiced through-
out the industry. Therefore, theze techniques
can bo incorporated as part of the technology
avallable to meet the Imitations. The survey
has shown that blological treatment meth-
ods are the most prevalent end~-of-pipe waste-
water treatment systems utilized by the
industry,

IN-PLANT POLLUTION ABATEMENT

It i3 within the manufacturing facllity
itself that maximum reduction, reuse, and
elimination of wastewaters can be accom-~
plished. In-plant practices are the major
factor in determining the overall effort re-
quired in end-of-pipe wastewater {reatment.
A complete evaluation of the effectiveness of
in-plant processing practices .in reducing
wastewater pollution-requires detatled infor-
mation on the wastownter flows and pollu-
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tion concentrations from all types of proc-
essing units. Information of a general nature
indicates that substantial wastewater pollu-
tion reduction through in-plant control is
possible. Specific in-plant techniques that
are important in controlling waste discharge
volumes and poliutant quantities in the
‘pharmaceutical manufacturing point source
category are discussed below:

HOUSEKEEPING AND GENERAL PRACTICES

In general, operating and housekeeping
practices within the pharmaceutical industry
are excellent. The competitive nature of the
industry, combined with strict regulations
from the Food and Drug Administration, re-
quire most producers to operate their plants
in the most efficient manner possible. There
are numerous examples of good housckeeping
practices utilized throughout the industry.
A fewr of the better practices used by ezem=
plary plants are described in theé following
discussion.

1. All of the plants visited in subcategory D
(mizing/compounding and formulation)
carried out their routine cleaning raost effi-
ciently by vacuum cleaning. Most facilities
utilized ‘‘house” vacuum systems equipped
with bag filters. This practice has resulted
in a substantial reduction in the concentra-
tion of pollutants and volume of wostewater
generated. ~~

2. The use of portable equipment in con-
Junction with central wash areas iz & com-
mon practice in many plants throughout the
industry. This practice provides better con-
trol over the possibility of haphazard dump-
ing of “tall ends” of potentially harmful pol-
luting material to the sewer.

3. Quality control laboratories are an in-
tegral part of the pharmaceutical industry,
and solvent and toxic substance disposal
practices within the laboratories are further
evidence of the apparent industry-wide com-
mitment to good housekeeping. Standard
practice throughout the industry 1s to collect
toxic wastes and flammable solvents, espe-
cially low-boiling-point solvents like ethyl
ether, in speclal waste containers located
within the laboratories. Disposal of these
wastes varies within the industry, but the
most prevalent practice is to have the wastes
disposed of by a-private contractor or by
on-site incineration. ’

4. Spills of both Hquid and solid chemicals,
not only inside production areas, but in gen-
éral plant areas such as roads and loading
docks, can lead to water pollution. In most
of the pharmaceutical plants visited, & com-
prehensive spill prevention and cleanup pro-
cedures program was an integral part of the
plant’s good housekeeping procedure. Sev-
eral plants visited during the survey had ex-
cellent spill prevention programs &and have
significantly reduced the amount of water
used for spill cleanup through the use of
vacuum collection devices and “squesgees”.

5. Stormwater runoff from manufacturing
areas, under certain circumstances, contains
significant-quantities of pollutants. One ex-
emplary technique for controlling such dis-
charges, observed at stveral plants during the
survey visits, consisted of containment and
monitoring of stormwater for pH. If {he
stormwater pH exceeds present limifs it is
then automatically diverted to the wasto
treatment facility. Uncontaminated storm-
water i1s discharged without further treat-
ment. :

6. The survey indicated that disposal of
off-specification batches to the sewer system
1s'not a wide-spread practice because of the
high value of the product. Most of the sub-
category D plants visited reprocessed thelr
off-specification)liquid formulation batches
and either discharged the off-specification
solid products to a landfill or reformulated

‘them when possible. Plants in other sub-

s

categories, when reprocessing is not pe:zdhle,
either incinerate off-specification batches or
collect them In drums and dispoze of them
vin 8 private disposal contractor.

PLOCE3S TLCHNOLOGY

Many of the newer pharmacoutical plant:
are being designed with reduction of water
use as part of the overall planning and plant
deslgn criterla. Improvements which have
been implemented in existing plants are pri«
marily dedicated to better control of mantt=
facturing processes and other anotivitlcs with
regard to their environmentol aspeets, Ex«
amples of the kinds of changes which have
been implemented within plants surveyed
are:

1. The use of barometric condensors can
result in significont water contamination,
depending upon the nature of the materials
entering the dischargo water stroam. Thia
could be substantially reduced by substls
tuting & heat exchanger for water sprays. Ay
an alternativo, several plants aro using sur«
face condensers to reduce hydroulle or or«
ganic loads.

2. Water-zealed vacuum pumps often ore«
ate water pollutiod problems. Several plants
are using & seallng water reclrculnation oyu-
tem a3 a means of pgreatly redueclng the
amount of water belng discharged, Thcze
systems often require the recyeled wator to
be cooled.

3. The recovery of waste solvents 13 o come
mon practico among plants using solvontsy
in thelr manufacturing processes (gubcatos
gory A—fermentation products; subontofory
C—chemical synthesis produots; and to o
lesser. extent subcategory B—blologieal prod-
ucts). However, soveral plants havoe instls
tuted further measures to reduco the amount
of waste solvent discharge., Such menrsurez
include incineration of solvonts that cannot
be recover®d ecconomlcally and “bottoms™
from solvent recovery units, ond dosign and
construction of solvent rccovery columnsy to
strip solvents beyond tlo oconomical ro-
covery point,

4. One plant producing n large amount of
organic arsenic eliminated the discharge of
this toxle substance by recovering tho are
senic. Arsenic-laden waste stronms aro top-
regated and concentrated before bolng ro-
used. Non-recoverable arsenio resldues are
glr}lmmed and shipped to on npproved land-

6. Several techniques have beon employed
by varlous subcategory A plants in an effort
to reduce the volume of formontation wastes
dizscharged to end-of-pipd treatment systoms.
These include concentration of “spont beer”
wastes by ovaporation, and dewatoring and
drying of wasto mycelin. The resulting dry
product in some Instances hag sufliolent eco«
nomiec value as an animal feed supplement
to offcet o part of tho drying, cost.

6. One plant has installed automatio COD
monitoring instrumentetion, and others hove
utilized pH and TOC monitoring to pormit
early detection of procezs upsets which may
result In excessive discharges to sowers,

7. Soveral plants in subecategory B (Blo-
loglcal Extraction Products) sogrepato tho
spent eggs used in virus produotion. ‘Tho
waste plasma and blood fractions used in
blood fractionation procedures sre Ukewlzo
separated. They aro dispesed.of by Inolnora«
tion at all plonts Inspected on flold survey.

8. Substitution ‘of chomicals in this u-
dustry may be possible; however, tho re-
search program requircd to obtain FDA ap«
proval can cost as much ns tho original studa
{e3 to obtain approval of tho product,

RECYCLT/RUUSE PRACTICLS

Recyelo/reuse can bo accomplished elther
by returning wastewater to its original usy,
or by using it to saticfy a demand for lower
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" ufacturing

quality water. The recycle/reuse practices
within the pharmaceutical-Industry are var-
ied and only & few . examples sre described

‘briefiy below: ~
1. Minimizing the use of once-through
cooling water by recycling through cooling
. towersis-used in numerous plants and results
in tremendously detreased total wastewater
2. Dilute waste -scrubber’ waters are col-

' .Jected by one pharmaceutical plant and are

used to wash equipment: Although this prac-
tice is not applicable to all segments of the
industry, it can lead to & substantial reduc-
tion in water usage and should be considered
in situations whereit.does not pose & serious
threat of product contamination. .

3. Several planis-reuse waste delonized
rinse water for cooling, tower makeup.

4. Waste cooling waterfrom one plant was
collected in s pond and held:as a source
of water for fire protection.

AT-SOURCE

“The.survey indicated that -at-source in-
plant abatement measures to protect down-
stream blologlcal treatment plants were
practiced by & nimber of plants within this
point source category. ‘Those manufacturing

plants utilizing at-source preireatment were

" ususily found in subcategories A and C.’The

particular pretreatment processes utilized
.are discussed below:

CYANIDE DESTRUCTION

The purpose of the cyanide treatment isto
reduce high levels of cyanide from raw waste
streams by alkaline chlorination prior to
discharging the waste into an activated
sludge treatment system. The treatment of
cyanide wastés by alkaline chlorination in-
volves the addition of chlorine to a waste of
. high pH, Sufficient alkalinity, usually Ca
(OH)2 or NaOH, is added prior to chlorina-

tion to bring the waste to°a pH of about 11.-

Violent-agitation must-accompany the chlori-
nation-to prevent the cyanide sait from pre-
cipitating out prior to oxidation and hy-
drolysis. About 7 to 9 pounds each of caustic
soda and chlorine are normally required to
_ oxidize one pound of CN to N2 and CO2.
“However, variation can be expected, depend-~
ing on the COD and alkalinity of the waste.
Destruction of 99.7 percent of cyanide has
- been achieved by one plant.

- Cyanide removel can also be accomplished
by electrolytic destruction and by ozoniza-
tion.

ISERCURY REBMIOVAL

- Mereury removal can be zccomplished by
techniques such as sulfide precipitation, ion
exchange, reduction, or adsorption. One man-
lant in- subcategory C produces
‘e product re g the use of mercury. The

waste from this process contains about 25
mg/1 of mercury. In order to protect the
‘blologlcal treatment system utilized to treat
the plant's chemical wastes, the mercury-
* econtaminated -wastewater is pretreated. Pre-
treatment; consists of exposing the waste to
zinc under the proper- chemical conditions
to permit the amalgamation of the two
metals. The mercury concentration has been
reduced to less than 5 mg/lL The contents of
the holding tank are mized with other chemi-
" cal wastes to further reduce the mercury
concentration before it is discharged to acti-
vated .sludge treatment. The mercury-zinc

ANFMONIA REMOVAL

Two planis in subcategory C use ammonia
-compounds in their manufacturing processes
resulting in waste streams contalning 2.5 to
3.0 percent ammonia. A Steam stripping col-
1mn is utilized to reduce this concentration

to about 0.6 percent after which it Is mixed

¥
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with other chemlical waste streams to dilute

it before treatment by an activated sludge

system. The stripped ammonia is returned to
- the process and reused,

2ITCELIA REMOVAL

Based on survey information from more
than a dozen fermentation plants, it was de-
ermined that many pharmaceutical fermen-
“tation plants separate the mycelium by fil-
tration. In addiiton, some pharmacecutical
fermentation product manufacturers have
developed an animal feed supplement marked
for their dried and concentrated waste fer-
mentation broths and waste mycolium. Theze
in-plant abatement measures reduce the raw
waste load that otherwice would appear al
part of the influent to the blological waste-

* water treatment plant.

SOLVEXRT REJIOVAL

Recovery of solvents is & common practice
of the refining process for o number of anti-
dlotic products in subcategory A as well as
synthetic chemicals in subcategory C. Efi-
clent recovery is important in terms of man-
ufacturing cost, as well &s reduced waste

- treatment requirements. Somo strong
strength solvent wastes are Incinerated to re-
duce the infiuent raw waste load to the
wastewater treatment plant.

SEWER SEGREGATION

In order to provide efficlent treatment of
the wastes originating within a-pharmeceu-
tical'plant segregation of concentrated wasto
streams frequently simplifies wasto treatment
problems, Wastewaters were often segregated
as follows:

1. Strong waste streams.

* 2. Weak wasto streams, .

3. Contaminated stormwater from process
arecs and tank farms.

4. Special wastes such as spent caustics,
spent aclds, wasto solvents, and metal-bear-
ing wastes.

5. Non-contact cooling water. B

6. Stormwater drainngoe streams.

Segregation and incineration of strong
waste streams are being practiced by many
pharmaceutical plants; however, poténtial for
further segregation still exists, For example,
some plants might find that tho most cost-
effective waste treatment program would in-
clude incineration of extremely concentrated
wastes, and biological treatment of inter-
mediate strength wastes.

Separation of stormwater runoff is prac-
ticed through tho industry and, as discussed
previously, this practice often facilitates the
isolation and treatment of contaminated
run-off. The isolation of wastes containing
pollutants that may require speclalized
treatment such as metals, arsenic, ammonia
and cyanide is also a demonstrated practice
in the pharmsaceutical industry which per-
mits effectivo removal of such pollutants.

Segregation of non-contact cooling water
is also practiced within the industry. This
practice not only reduces the quantity of
wastewater that must be treated, but alzo fa-
cilities water reuse cither prior to or after
treatment. .

,~END-OF-FIFE CONTROL TECHXOLOGY

In the pharmaceutical manufacturing
- point source category, end-of-pipe control
technology relles heavily upon the use of
biological freatment methods. Pretreatment
most often consists of equalization basins to
minimize shock organic loads, neutralization
for pH control and clarifiers to remove solids.
The control of pE Is cometimes accomplished
in separate basins provided for the purpoce,
but it can be done in equalization basins, In
one plant the addition of neutralizing chemi-
cals i1s dono on the basls of monitoring the
pH In the actlvated sludge process Iitcelf.
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Other pretreatment methods observed in-
clude cooling of waste and use of roughing
filters to reduce organic loadings. Efffuent
polishing was utilized by many plants, and
systems observed Included ‘polishing pends,
cascades, and sand filters. Odor control and
phosphate removal systems were also ob-
cerved. One pharmaceutical plant Tmanufac-
turing subcategory A and C products utilized
thermal cxidation and a liguid evaporation
procezs to treas its wastewaters. No activated
carbon adsorption cystems were observed for
pharmaceuntical wastewaters; however, there
are lteraturo references indicating that this
technolezy §s belng used in this industry.

Thoough the precent practice i3 to select a
blologleal treatment.method as an end-of-
pipe treatment, other freatment technigues
arg emerging with godd potential. Evapora-
tlon and the thermal oxidation of strong
waste streams are becoming more attractive
for thoza wastewaters which bave significant
fuel value. In some cases, hizh fuel require-
ments would discourage the use of such tech-
nigues, Other techniques, including reverse
osmosls, ultrafiltration, czonization, and fon
exchange, are belng studied and have good
potential. For treating strong pharmaceutical
wastewater, an activated gludge system using
pure oxygen is utilized by a pharmaceutical
plant. .

EFT CO5T MODEL

The following Is a brief discussion of the
treatment technology available and the ra-
tionale for selection of the unit processes
included.

BATIONALE FOR SELECTION GF UNIT TREATIMENT
FLOCESSES SUBCATEGORIES A, B, C, D, AND E

Toe raw waste loads for subcategories
A and C are significantly higher than
other subcategories. The high raw waste
loads found in subcategory A are a direct
result of the low conversion of raw materials
to crude final product. With product ylelds

.in the range 1 to 5 percent, it follows that

95 to 99 percent of the raw materials charged
to a fermentator become waste products. In
subcategory C, refractory raw materials are
Trequently used In chemleal reactors to syn-
thesize complex chemical compounds. Un-
reacted materials and by-products in sub-
category C freguenily generate a much
harsher raw waste Ioad than is found in sub-
category B, which handies naturally cccur-
ring substances, Subcategory D raw waste
lcads tend to be weak In that formulation
and packaging coperations tend to be dry
processes or closely monitored wet processes.
‘The value of the product and FDA regula-
tions preclude the poszsibility of high raw
waste loads from this subcategory. Subcate-
gory E raw waste loads are low due to the
fact that the size of the operation is smaller
in terms of production since it Is research
oriented.

BEqualization facilities are provided in order
to minimize short-interval (e.g., hourly)
fluctuations in the organic loading.to the
treatment plant, as well as to absorb slug
loads from reactor cleanouts and accldental
opills, and {0 minimize the usage of neutral-
ization chemicals. On the basls of average
flow, two-day detentlon time Is provided for
subcategory B, D, and E flows. The large
detention time is provided fo allow for the
hydraulic and organic variability fnherent in
manufacturing facliities operating less than
24 hours per day and. seven days per week.
The added detention {ime will provide for
cantinucus seven days per week operation of
the waste-water treatment factiities.

In subcategories A and C the equalization
function has been combined with neration In
the four-day aeration basins, which are sr-
ranged in at least two cellzs with provision
for optional series or parallel flow.
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Depending on the individual plant’s prod-

RULES AND REGULATIONS

JIf thermal proceésing (incineration) is the

uct mix, it may be necessary to neutralize the choice for disposal, provisions must be made

wastewater after equalization to make it to ensure against entry of hazardous pol~ |

more amenable to biological {reatment.

lutants into the atmosphere. Consideration

Neutralization facllities are provided for should also be given to recovery of materials

subcategory A and C wastes; however, neu-
tralization is not required for subcategory B,
D and E wastes. i
Primary clarification units are included for
subeategories A and C; however,
included in subcategory B, D, and E facil-
ities because the TSS RWL data indicated it
would not be necessary
biological treatment.
For all subeategories, a single-stage acti-

they are not technology must be followed.

of value in the wastes.

For those waste materials consldered to
be nonhazardous where land disposal is thé
choice for disposal, proper sanitary landfill
The principles
set forth in the EPA’s Land Disposal of Soiid
Wastes Guidelines 40 CFR Part 241 may be

to remove TSS before wused as guidance for acceptable land dis-

posal techniques. .
(v) Cost estimates for control of waste-

vated sludge process was selected because of water pollutants. Capital and annual® costs

its demonstratéd abllity to efficlently treat
pharmaceutical wastes. Although a single-
stage activated sludge treatment system has
been selected for the purpose ot developing
cost models and if properly operated will al-
low compliance with these regulations, a
multi-stage activated sludge treatment sys-
tem merits consideration for subcategories A

were computed for subcategories A through
E on the basis of the hydraulic and
biological loaliing for a wastewater treat-
ment plant applicable to the respective sub-
categories. ) =
Cost informafion was obtained directly
from industry, engineering firms, equip-
ment suppliers, government sources, and

and C. Single-stage processes have provided literature. Costs are based on actual indus-

efficient treatment; however, use of & multi-
stage system. for subcategories A and C may
be desirable for the followiing reasons:

1. Greater overall removal of BOD.

2. Increased stability and more consistent
performance. .

3. Greater stability against shock loads.

4, Ability to nitrify in the second stage,
resulting in some NH3 removal,

Activated sludge facllities require sludge
disposal. In the biclogical process,
pound of BOD5 removed from a wastewater,
approximately 0.6 pound of 'TSS

trial installations or engineering estimates
for projected facilities as supplied by con-

. tributing companies. In the absence of such

information, cost estimates have been de-~
veloped from either plant-supplied costs for
similar waste treatment installations at

plants making other similar chemicals or-

general cost estimates for treatment- tech-
nology.
(vl) Energy requirements and non-water

for every quality environmental impacts. Energy re-~

quirements associated with treatment and

(blological control technologles are not significant when

solids) -1s produced which must be removed compared to the total energy requirements
from the system. Suspended solids may be for - this industry. The percent of total
present as a result of most pharmaceutical operating energy used for wastewater treat-
processes. These may generally be removed .ment ranged from 3.8 to 7.4 in plants manu-

by-sedimentation clarification,
centrifugation,

fltration and facturing products in the A and C subcate-

gories. A major use of treatment plant

The BPT treatment model proposes sludge energy is for sludge incineration: 382 percent

disposal by landfilling of the dewatered
digested blological "sludge with the pos-
sibility of utilizing wet sludge in nearby
farming operations. If practiced correctly,
landfilling of the digested biological sludge
does not create health hazards or nuisance
conditions. Sludge incineration is a viable
alternative, but not included in the treat-
ment model due to high fuel requirements
and high cost. Sludge incineration is prac-
ticed by some plants where sludge is in<
cinerated along with other solid waste and
strong waste streams with high fuel value,
reducing the auxillary fuel requirement to

of the energy consumed by wastewater treat-
ment plant operation was required for siudge
incineration in one case; 78 percent in
another case. .

- Other nonwater quality aspects, such as
noise levels,” will not be perceptibly affected.
Most pharmaceutical plants generate fairly
high noise levels [ (85-95) dB] within the bat-
tery limits because of equipment such as
pumps, compressors, steam jets, flare stacks,
ete. Equipment assoclated with in-process or
end-of-pipe control systems would not add
significantly to these levels.

- (vil) Economic and inflationary impact

& minimal level. High inert content wastes apgyysis.

such as filfer cakes which contain heavy
metals or corrosives should be placed in a
chemical waste landfill. Characteristics of a
chemical waste landfill are described in EPA
Publication. Landfill’' Disposal of Hazardous
Wastes; A Review of Literature and Kiiown
Approaches (EPA/530/SW-165). This pub-
lication is avallable from Solid Waste In-
formation, U.S. EPA, Cincinnati, Ohio 46268,
A summary of the general design basis
used to size the unit processes is presented
in the Development Document. !
Good in-process control is a significant
pollution abatement technique for all prod-
ucts processed in the pharmasceutical point
source category. Practices such as mini-
mizatfon and containment of spills and
leaks, segregation of waste streams, recovery
of solvents, monitoring process wastewater,
water conservation, whter reuse, wastewater

Executive Order 11821 (November 27, 1974)
requires that major proposals for legislation
and promulgation of regulations and rules by
Agencies of the executive branch be ac Qin-
panied by a statement certifying that the in-
flationary impact of the proposal has been
evaluated. The Administrator has direcfed
that all regulatory actions that are likely to
result in (1) annualzed costs of more than
$100 million, (2) addiffonal costs of produc-
tion more than 5% of the selling price, or
(3) an energy consumption increase equiva-
lent to 25,000 barrels of oil per day will re-

~quire a certified inflationary impact state-
ment. The analysis indicates that the total
investment required to meet this regulation
i5 $30.03 million with an annual cost of $9.11
miltion.

The interim final efluent nml‘t;.—tions and

equalization and good housekeeping, are: guldelines for 1977 will have a minor effect on
necessary to eliminate or reduce the volume prices. Price increases of less than 1 percernt

of process wastewater requiring treatment.

(range of 0.022 to 0.29 percent) are pro-

Some pharmaceutical manufacturing proc- Jjected. No plant closures are projected as a

esses are essentially dry, requiring no addi-

result of this regulation; domestic indus-

tional efiluent treatment be¢ause the existing trial capacity will not be affected. The rela~-
technology ‘averts the discharge of process tively small price effects are not expected to
wastbwater pollutants under normsal operat- cause any important interp‘atlonal trade ef-

Ing conditions, .
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For subcategory B (Resenrch), the. added
treatment cost represonts only 0.03 porcont ¢f
total Industry research™and development; ox«
penditures; domestic regcarch.and devolop«
ment efforts should not be aifected by this
regulation. Thus the limits presonted in thezo
criteria have not beon exceeded, Howover, this
analysis satisfles all the requiroments for o1l
inflationary impact statomont and it is hores«
by certified that the economie snd inflations
ary effects of this proposal have been care«
fully evaluated in accordance with Exeoutive
Order 11821,

APPENDIX C-=-JUMMARY OF Pupliv
PARTICIPATION

Prior to this publication, the agoncles and
groups listed below weére consulted and glven
an opportunity to particlpate in the devolop=
ment of effluent limitations, guldelines and
standards of performance propozod for the
pharmaceutical manufacturing poin$ source
category. All participating agoncles have beent
informed of project developments. An initial
draft of the Dovelopment Documont was gent
to all participants and comments were sollo-
ited on that report. The followlng are the
principal agencles and groups consulted:
Effluent Standards dnd Wator Quallty Infors=
mation Advisory Commlttos (ecstablished
under section 515 of tho Act): all State and
U.S. Territory Pollution Control Agenoclog;
Academy of Pharmaceutical Scloncey; Nne
tional Institutes of Health; Monsanto Com-~
pany; Pfizer, Inc.; U.S. Department of Hoalth,
Education, and Welfare; EX. DuPont do Ne«
mours and Company; Allied Ohomtcal Cot«
poration; American Cyanamido Corporations
Lederloe Laboratorles; National Ecologleal
Research Centor; Dow Chemicsl Companys

National Association of Pharmacoutionl .

Manufacturers; Abbott Laboratorfes; Offico
of Environmental Affairs; BASF Wyandotte
Corporation; Ohfo River Valloy Sanitation
Commission; The Conservation Foundation;
Businessmen for the Public Interest; Ine
vironmental Dofense Fund, Ino.; Natural Re«
sources Dofense Council; American Sooloty of
Civil Engineers; Water Pollution Control Fod«
eration; National Wildlife Federation: Amorl~
can Hospltal Assoclation; Smith, Bucklin,
and Assoclates, Ine.; Envirosngineoring, Ino.;
U.S. Army Environmental Hygleno Agenoy;
Walden Research; Amerlcan Pharmaceutical
Assoclation; Pharmaceutical Manufaoturory
Assoclation; Manufacturing Ohiomists As:o«
ciation; New England Interstato Wator Pole
lution Control Commission; American Eo«
clety of Mechanical Engincers; Amerlcan
Medical Assoolation, Public Healthh Division;
U.S. Water Resouces Councll; U.S, Depart«
ment of Defense; U.S., Department of Intee
rior; Ell Lilly and Company; Merck and (ot
pany, Inc.; and Parke, Davis and Company,
The following organizations responded with
comments for the pharmacoutical manufno«
turing point source category: Effltuont Stand«
ards and Water Quality Information Advisory
Committee; Abbott Laboratories; EN Lilly
and Company; Merck and Company, Ino.
North Carolina Department of Nutural and
Economic Resources; United Statos Doporte
ment of Defense; Pharmacoutical Manufao«
turers Association; and United States Doe
partment of Interior. '
The primary issucs ralsed by commenters
during the development of tho interim final
efluent limitatlons and guldelines and the
response to these comments are as follows:
(1) A commentor did not.beliove that EPA
had the power under section 301 to promul«
gato efiluent limitations for existing sources,
by regulation. EPA's authorlty, tho come
menter felt, is to publish, guldelines under
sectlon 304(b), which shall be consulted by
the permit issuing suthorlty, )
‘Numerous ‘reviewlng coiirts have upheld
the position that EPA has the authority and

Y, NOVEMBER 17, 1976



responsibilify - to issue mnational effuent
limitations and guideunes pursuant to sec-
,txons-am and 304.

(2) In the contractor’s drait development
document it was suggested that some of the
waste disposal problems be turned over to a
- private disposal “contractor, Commenters
stated that this is an ineffective way of solv-
ing problems unless the contractor is covered

-- by the same guidelines. They sald that such
contractors should be covered under the
category of .*miscellaneous chemicals indus-
try>”

* 'The suggestion that contract disposal sys-
" tems are avallable was not meant to imply
that the generator of the wastes is relieved
of_the responsibility for proper disposal.

(3) Several commenters questioned the
" rationale used to develop recommended effiu-

- ent limitations and standards of perform-
. ance for the Miscellaneous Chemicals Indus-

try presented in February 1975 dratt Develop-
ment Document because the data base was
inadequate and the data obtained was im-
properly interpreted. Specifically, the wide
Tangé in the amount of wastes produced per

. unit of product -for any representative lst

.

of pharmaceutical products made by medium
1o large pharmaceutical plants is convincing
" evidence that the nature of the product and
the process rather than production level 18
the dominant factor. The commenter stated
+that it Is practically and administratively im-
possible to set guantitative standards for
either allowable RWL's or discharges of pol-
Iutants per unit of production. Some ra-
tional -basis for a_ required percentage re-
duction of RWL is a better means of reg-
ulation,
. In response to the several polnts outlined
in this comment the Agency has completely
revised . the BPT efffluent Iimitations and
guidelnes. ¥In-most eases the actual lmita-
tlons are based on wastewater treatment ef-
ficiencies presertly being achieved by the
better plants within the category. Estimates
were made of raw waste load reductlons pos-
sible by the usé of identified in-plant and
end-of-pipe treatment technologies, The ef-
fluent reduetion capabilities of the identi-
fied BPT end-of-pipe treatment were speci-
fied on the hasis of percent removal across the
wastewater treatment plants for each of the
© five subcategories to eliminate difficulties en-
countered in the poor oorrelatlons between
RWLs and production. /

(4) Comments were reteived that stated
that RWI’s for each subcategory were 1denti-
fied for only one set of products and one
production schedule. Further, RWL's were
determined on_a collective basls for each
subca.tegory—RWLs for the individual prod-
ucts were not determined. Consequently, the
commenters concluded that there is no way
to determine RWIL's for individual products
or assess their indlvidual' treatability. Fur-
thermore, in the commenters’ opinion, sub-
categorization serves no purpose since there
is as much variatlon of the various param-
eters”within a subcategory -as there is be-
tween subcategories,

-« This-comment was made when the draft

document utilized production based lmita-

tions. Since then, this document has been

revised and currently uses a percent removal

concept across the category. The problems

delineated in the comment have been accom-
. modated with the revised approach. .

" (b) One commenter complained that the
. process information glven is far more than
necessary to delineate waste sources, quxmtx-
tles and characteristics.

. ‘These Tegulations do not reva'n proprietary

. Ter confidentlal dala, However, the Agency

must publish enough proecess backgrqund in-
.. formation in the Development Document to
, show wastes amd wastewaters are generated.

— . - N
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Furthermore, it 1s iIncumbenf on the Agency
to indicate, where possible, how in-plant
pollution sbatement methods can reduce
end-of-pipe raw waste loads. Frequently, this
sltuation requires a description of the pro-
duction of crude product or refining options
in a general way.

(6) A commenter statcd that exemplary
is not defined In the doocument and the com-

"menter is concerned that exemplary parts

are those that are high performance treat-
ment plants with no recognition given to the
individual circumstances affecting each
plant.

A definition willl be incorporated into the

Development Document supporting this par-
ticular point source category. To the extent
possible, a Tull range of plants will be ex-
amined in each gubcategory.
- (7) A commenter indicated that the pro-
posed treatment -efliclencles for BPT for
BODS, COD and TOC are either prematuro
and unnecessary or unreasonably high. An
industry handling a far more complex waste
than the average POTW recelves should not
be expected to provide substantlmly greater
BODS removal.

To require pharmaceutical astewater
treatment plants to achleve higher treat-
ment efficiencies than POTWs is not unrea-
sonable becauco the operators of POTWs do
not know what wastes to expect from day to
day and may have less sophisticated equip-
ment, On the other hand a pharmacoutical
manufacturer has tho design and operational
capability to control waste leading and/er
the amount of pollution nbatement cquip-
ment In place. As product mix changes over
the years, the pharmaccutical company can
change its cquipment configurations and
wastewater treatment procesces to handle
new situatlons, .

(8) A common criticlsm exprezsed by seve
eral commenters was that standards of per-
Jormance should be based on 89 percent prob-
abllity of ocourrence rather than the 95
percent proposed in the February 1975 draft
Development Document,

‘The regulation has been modificd to incor-
porate this suggestion, To mitigato the pos-
sibility of adverse wastewater treatment
plant operations, n diversion basin i5 in-
cluded in the cost model to handle the prob-
ability ot encountermg high results 2 percent
of the time.

(8) A comment stated that it vould not
be fair to base efluent lmitations for n
“vertical production” plant on data dcrlvcd
Trom plants where only one discrote reaction
in a ‘*horizontal production” sequence is
performed, unless the “vertical production”
plant is allowed to claim each of its manu-
factured derivatives and manufactured raw
materlals ‘as products on which additlonal
guocatlons of efMuent waste loads may be

ased,

Under the production bated lmitatlons,
this commenter had a valid concern. How-
ever, under tho percent removal concepts
each plant is judged on its unique raw waste
load for n 12 consecutive month period
within the most recent 36 months which
shall include the greatest production effort.
Hence, the Inequities between horlzontal and
vertical production from plant to plant are
not germane. If an individual manufactur-
ing plant changea its internal operations and
drastically altered its raw waste load, a per-
mit modification would probably be required.

(10) A commenter indicated that the Pebh-
ruary 1876 draft Development Document is
unclear as 1o whether animal and feed sup-
Plements which are produced using fermen-.
tation products technology are approprintely
included among theze products in subcate-
gory A.

Antiblotics which are produced by the
fermentation process and bave an end us0 as
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additives to animal feed predusts are in-
cluded in subcategroy A, By-product my-
cellum from spent beer is not considered part
of the product base used to calculate allow-
able discharge of pollutants per day.

(11) According to one cormmenter, ther-
mal cxidation is only one of several metheods
of disposing of C3 wastes and since only
one plant usés this method, he felt that it
is patently unrealistic to recommend thermal
oxldation as BPT for subcategory C2.

Thermal oxidation for disposing. of sub-
category C2 wastes has been abandoned In
the revised BPT cost model for subcategory
C which novw includes pharmaceutical prod-
ucts and proceszes formerly ecovered in
rubcatlegory C2. Since the cost model 1s used
only for developing the economlc analysis,
this change in the BPT cost model should
not be Interpreted as discouraging this pol-
lution abatement alternative.

(12) Several commenters were dizpleased
with the long-term average TSS concentra-
tlons of 20 mg/1 recommended by Roy P.
Weston, Inc, the contractor for the 1975 draft
Dovelopment Document, for subeategories B,
C2, D, and E. They expressed the opinion that
this concentration I unnecessarily severe
considering the highly expepsive operating
and capital costs of polymer addition for
cuspended collds flocculation anad final clas-
cification facllities.

The proposed BPT TSS limitations for all
subeategorles were determined by averaging
the efifuent TSS results from the same group
of plants celected for the calculation of the
average of the best wastewater treatment
plants baced on percent removal of BODS
and by transfer techmnolozy. The values are
baced upeon the more yeeent work of a followr-
on contractosx, Jreobs Engineering.

(13) A pumber of commepfers have re-
quested an advance capy of the Dévelapment
Docunent and guldeMres. 2ozt comp.
that the 30 day comment period Is not suf-
ficlent,

It 15 the Agency’s position to keep the
regulation writing process as open as pos-
elble by !dentifymo issues and Indicating
avallable options in advance. To this end T
cussions with industry representatives are
being held in advance of this publication in
the FPeprsar Reaister. The use of interim final
regulations is necessitated by the court date
requiring the publication of a rezulation for
this industry.

(14) A commenter expressed the opinion
that technology transfer is only ucteful in
identifying technology belng used in one in-
dustry that might have an application in
another industry, but it is not a sultable basis
for establishing effluent limitations.

Technology transfer has been utilized in
previous guldeline documents as a rationale
for specific waste abatement practices. How-
ever, imitations prescribed are based on the
application of such transferred techinology to
the waste waters of the gpecific industrial
category being regulated.

(15) Another commenter noted that other
parameters besldes BOD, COD and TSS (such
as TEN) should have imits applied to them.

The time constraints imposed upon the
Agency preclude an exhaustive testing and
eampling program for parameters such as
TEN at this time. The Agency will continue
to study this point source category and sup-
plement parameters In the regulation on an
“as needed” basis when sufficient data 1is
avallable.

(16) A commenter stated that the BPT and
BAT in most instances would be insufficlent
to protect the water quallty of the lower
flow North Carolina streams involved and the
more stringent water-quality determined
standards would apply.

The eflfuent imitations and guldelines pre-
sented hereln are based on the practicability
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and avallability of control and treatment
technologies. More stringent standards may
be applied to a point source, pursuant to sec-
tion 303 of the Act, when necessary to pre-
serve water quality.

(17) One commenter urged that the U.S.
EPA publication “Waste Treatment and
Disposal Methods for the Pharmaceutical In-
dustry” by.E. J. Struzeski, Jr., should be-used
in the decision making process when the
proposed guldelines are prepared.

This reference publicetion has been re-

viewed by both project personnel in the
Agency and contractor personnel. Important
clements have been extracted and utilized
in this regulatory effort.

(18) One commenter requested that sub-
categorization which includes Class E, Micro~
blological, Blological and Chemical Research
should be deleted and the combination of
fermentation and synthesized organic chem-
icnls should be included as a subcategory.

The Agency is requiring the pharmaceu-
tical point source category to install treat-
ment only slightly more sophisticated than
13 required of municipal dischargers for sub-
category E, Research (Microblological;y Bio-
logical and Chemical). The slight increment
i3 due to the need to effectively treat test
agnimal and Iaboratory wastevraters. The
Agency has reviewed the option of combining
subcategory A (Fermentation Products) and
subcategory C (Chemical Synthesis Prod-
ucts). After conslderable deliberation a decl~
slon has been reached to keep these subcate-
gorics separate, since subcategory A has s
distinetly different raw waste Ilcad in the
form of mycelia Which is non-existent in
subcategory C.

(19) A commentexr snggested that dual
media fltration should not be mandatory,
as its application depends on the specific
waste.

It should be understcod that the treat-
ment system used in a particular situation is
the choice of the individual plant manage-
ment. Dual-media filtration 1s well-known
and demonstrated technology, currently used
in the petroleum refining, grain milling and
other industries for effluent solids control.
The basic characteristics of the solids in this
efiluent are amenable to treatment In this
way. The Agency has no intentfon of making
dugl-media filtration mandatory.

(20) Solvent Incineration: or recovery
should be mandatory at all pharmaceutical
plants sccording to one comment.

_ The Agency does not have the power to
forco mandatory solvent incineration or sol-
*vent recovery at all pharmaceutical plants.
Furthermore, the Agency stmply indicates the
technology avallable to achieve BPT limita-

tlons and leaves the waste treatment options.

to the iIndividual plant TS,
(21) A commenter recommended that the
" metallic ion concentration in any pharma-
ceutical waste should not be over 2 mg/lL.

Tho Agency has scheduled an intensive
review of potentially toxic chemicals which
include metallic fons.

(22) commenter noted that segregatlon
of wastes should not be Imposed, as there
are cases In which these stream flows are
necessary to reduce the concentration of the
organic load.

In most cases, it may be advisable to segre-
gate process streams in order fo decrease the
hydraulic load and thereby decrease the slze
and cost of pollution control equipment at
strateglc points within the proceas or at the
front end of o treatment traln. It should be
stressed that the Agency does not mandate
segregation of-wastewater streams.

(23) A commenter stated that secondary
treatment should not. be limited to the ac~
tivated sludge process. Industries equipped
with blofilters should be permitted to oper-
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ate, even If fhey would not attain the recom-
mended parameters.

Bio-filters, or for that matter other blolog-~
ical methods, are not meant to be ezcluded.
Activeted sludge is presented to provide a
beseline cost for the proposed regulations for
BPT.

(24) A commentor implied that additional
evaluation of the performance of activated
sludge plants treating fermenter's slops
should be gathered. The 983 percent reduc-
tlon in these wastes will be very difiicult to
attain by activated sludge.

The Agency does have evidence that ac-
tivated sludge plants treating fermenter's
slops can attain 94 percent reduction of
BODS5 even thoughn this regulation only spec-
ifies 90 percent BODS5 removal by the waste-
water treatment system.

(25) A commenter stated that consldera-
tion should be given to the fact that there
are some pharmaceutical wastewaters which

-are not properly treated by the activated

sludge process. This problem has been experi-
enced in plant operations.

The activated sludge plant used in cost
model is an example of the type of treatment
that can treat the wastewater generated in
the manufacture of pharmaceutical products.
It is currently in use in this category. EPA
has féund that eleven of the twenty blo-
logical treatment plants visited treated mul-
tiple subcategory wastes.. The conclusion
reached after examining the reductions ob-
tainable with present technology is that 94
percent BOD5 reduction can be reached.
Novertheless, the Agency has selectad a 90
percent BODS5 reduction for this interim final
regulation in order to reduce potential eco-
nomic impact. Results from these surveys
should identify additional technology that
can be used to meet or surpass the effluen

. Hmitations. The blological treatment system

model used for cost estimating purposes is
accepted and used by the manufacturers of-
pharmaceutical products. Of course, this
model is not required technology; the in-
dividual plant personnel are responsible for
selecting the most effective treatment sys-
tem applicable in their own case.

(26) A commenter pointed out that con-
slderation should be given to the fact that
synthesized chemical production wastewaters
are strong, difficult to treat, and frequentiy
inhibitory to blological treatment systems.

In spite of the possibility that subcategory
C wastes may have strong and difficult wastes
to treat, the data show that an adequately
designed and consistently operated stand-
alone treatment plant can achieve 91 percent
BODS5 reduction and a combination subcate~
gory A and C wastewater treatment plant can
achieve 96 percent BODS reduction. It 15 the
Judgment of the Agency that the stand-
alone subcategory C plants can apply the
necessary technology to achieve the 3 percont
improvement required to meet the 94 percent
BODS reduction. Combination plants are al-
ready achieving the 94 percent reduction
level. Hence, a 90 percent BODS5 roduction
used for this category is reasonable.

(27) One commentor felt that salt concen-
tration in the wastewaters is a matter of im-
portance in some cases and should be dis-
cussed more extensively.

The questions of salt concentration i3 ac-
knowledged and Is a part of the continuing
study of this subcategory for BAT and NSPS
effluent umitations be proposed in tho
fubure.

(28) A commenter stated that design
criteria Indicated in the Contractor's report is
based on an overall basis, The pharmaceuti-
cal industry needs individual and piiot plant
studies to develop design criteria for the spe-
cific wastes.

It should be clearly understood that tho
treatment system is presented only as o coat
model for an average pharmaceoutical waste-
water treatment plant for the identified sub-
category. The Agency does not hold out tho
cost miodel configuration as o univercol
treatment plant, applieable to every plant
wastewater within the subeategory. It i3 ac-
Lnowledged that a good design procedure
would involve pilot plant studics in como
cases in order to develop dezign eriterln.

(29) The statement that the wastowators
from the pharmaceutical industry within
categorles A and O1 misy bo amenablo to
sludge incineration beeanse of large uonti-
ties of sludge preoduced should be roviewed
according to another commenter.

The Ageney is doveloping additlonnl datn
in this respeet and will expand the dlsoutslon
of this point at a future dato. In any ceso the
individual company would bo foced with o
cost trade-off between rcducing the veolumo
of sludege versus transportation, storngo and
hondling costs of the lorger quantity of
sludge on an *“os is* hosla.

(30) A commcnter Indicated that connld-
ergtion should be glvon to the actunl hydrau-
lic and organic load of the exemplary planta
selected, and then bose their performanco
in terms of these loads,

The confractor is fomiliar with thialind of
analysis and hes supplicd a table in thoe xo-
vised Development Decumont which indi-
cates which treatment units ero sized on hy-
draulic load snd which use organio load.

- {31) One commenter remerked that egqual-
lzatlon and neutrplizotion chould bhe wuccd
only in those easca whero 1t 13 necessary, nnd
not included as a required regulation,

Neutralization foeilities ore ineluded in
the cost models for subcaterories A nnd ¢,
but omitted for B, D and E. In tho coso of
equalization facllities, subeategorles A nnd
C employ combined equalization and porp«
tion basins with four days residenco timo, Fox
subcatepories B, D and E separate equaliza-
tion basins are provided in the cost modcel
for each subcategory. It should be emphi-
sized that these recommendations aro not
‘mandatory. The management for each plant

+1is free to choose the method of achleving an

overall waste load reduction of 80 percent
for BODS5 used in thiz regulation, -

A number of other comments were re~ .
ceived and were considered not be appli-
cable to the subcaterories being promul-
gated today and have been omitted from
the preceding discussion. Appropriate
consideration and responses will be made
at the time of publication of the reguln«
tions applicable to BAT, NSPS and pre«
treatment (new and existing sources) .

Interested persons sre encouraged to
submit written comments. Comments
should be submitted in triplicate to the
Environmental Protection Agency, 401
M St., SW., Washington, D.C. 20460, At-
tention: Distribution Officer, WH-552.

All comments received on or-before
January 17, 1977, and the availability of
the, Development Document supporting
this interim final regulation will be con~
sidered. Steps previously taken by the
Environmental Protection Agency to fn«
cilitate public response within this time
period are outlined in the advance notico
concerning public review procedurcs
published on August 6, 1973 (38 FR
21202) ‘
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