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ENVIRONMENTAL PROTECTIO
AGENCY ‘

[40CFRPart413], =
EFFLUENT LIMITATIONS GUIDELINES
AND STANDARDS OF PERFORMANCE
AND PRETREATMENT STANDARDS FOR
ELECTROPLATING POINT SOURCE CAT-

Natice of Proposed Rulemaking

Notice is hereby given that effluent lim-
itations guidelines for existing sources
and standards of performance and pre-
treatment standards for new sources set
forth In tentative form below are pro-
posed by the Environmental Protection
Agency (EPA) for the electroplating of
copper, nickel, chromium and zinc on
ferrous, non ferrous and plastic mate-
rials subcategory of the electroplating
category of point sources pursuant to
sections 304(b), 306(b) and 307(c) of
the Federal Water Pollution Control Act,
as amended (33 U.S.C. 1251, 1314 and
1316, 13168(b) and 1317(¢), 86 Stat. 816
et seq.) (the Act).

(a) Legal authority.

(1) Existing point sources.

Section 301(h) of the Act requires the
achievement by not later than July 1,
1977, of efluent limitations for point
sources, other than publicly owned treat-
ment works, which trequire the applica-
tion of the best practicable control tech-
nology currently available as defined by
the Administrator pursuant to section
304(h) of the Act. Section 301(b) also
requires the achievement by not later
than July 1, 1983, of efiluent limitations
for point sources, other than publicly
owned treatment works, which require
the application of best available technol-
ogy economically achievable which will
result In reasonable further progress to-
ward the national goal of eliminating
the discharge of all pollutants, as de-
termined in accordance with regulations
Issued by the Administrator pursuant to
section 304(b) to the Act. Section 304(h)
of the Act requires the Administrator to
publish, within one year of enactment of
the Act, repuisations providing guide-
lines for effluent limijtations setting forth
the degree of effluent reduction attainable
through the application of the best prac-
ticable control technology currently
available and the degree of effluenf re-
duction attainable through the applica-
tion of the best control measures and
practices achievable including treatment,
techniques, process and procedure inno-
vations, operating methods and other
alternatives.

(2) New sources

Section 306 of the Act requires the
achievement by new sources of a Federal
standard of performance providing for
the control of the discharge of pollutants
which reflects the greatest degree of ef-
fluent reduction which the Administra-
tor determines to be achievable through
application of the best available demon-
strated control technology, processes, op-
erating methods, or other alternatives,
including, where practicable, a standard
permitting no discharge of pollutants.

Section 306(b) (1) (A) of the Act re-
quires the Administrator to publish a list
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of categories of sources within 90 days
after the date of enactment of the Act
(October 18, 1972), Within one year after
a category of sources is included on the
list, the Administrator is required to pro-
pose regulations establishing Federal
standards of performance for new sources
within such category. The Administrator
published in the FEDERAL REGISTER of
January 16, 1973 (38 FR 1624) a lst of
27 source catepories. The electroplating
source category was included on the list.
The regulations proposed herein set forth
the standards of performance applicable
to new sources within the electroplating
of copper, nickel, chromium and zine on
ferrous, nonferrous and plastic materials
subcategory of the electroplating source
category.

Section 307(c) of the Act requires the
Administrator to promulgate pretreat-
ment standards for new sources at the
same time that standards of perform-
ance for new sources are promulgated
pursuant to section 306. Section 413.15
proposed below provides pretreatment
standards for new Ssources within the
electroplating of copper, nickel, chro-
mium and zinc on ferrous, nonferrous
and plastic materials subcategory of the
electroplating source category.

Section 304(c) of the Act requires the
Administrator to issue to the States and
appropriate water pollution control agen-
cies information on the processes, proce=
dures or operating methods which result
In the elimination or reduction of the
discharge of pollutants to implement
standards of performance under section
308 of the Act. The report referred to
below provides, pursuant to section 304
(¢) of the Act, preliminary information
on such processes, procedures or ¢operat-
Ing methoeds.

(b) Summary and basis of proposed
eflluent limitations guidelines, standards
of performance and pretreatment stand-
ards for new sources.

(1) General methodology.

The effluent limitations guidelines and
standards of performance proposed
herein were developed in the following
manner, The point source category was
first studled for the purpose of determin-
ing whether separate limitations and
standards are appropriate for different
segments within the category, This anal-
ysis included a determination of whether
differences in raw materlal used, prod-
uet produced, manufacturing process
employed, age, size, waste water consti-
tuents and other factors require devel-
opment of separate limitations and
standards for different segments of the
point source category. The raw waste
characteristics for each such segment
were then identified. This included
an analysis of: (1) Source, flow and vol-
ume of water used in the process em-
ployed and the sources of waste and
waste waters in the operation; and (2)
the constituents (including thermal) of
all waste water, The constituents of the
waste waters which should be subject to
effluent limitations and guidelines stand-
ards of performance were identified. -

The full range of control and treat-
ment technologies existing within each
segment was identified. This included an

Identification of each distinet control
technology, including both inplant and
end-of-process technologies which are
existent or eapable of being designed for
each segment. Also included was an iden-~
tification, in terms of the amount of con-
stituents (including thermal) and the
chemical, physical, biological character-
istics of pollutants, of the efiiuent level
resulting from the application' of each
of the treatment and control technolo-
gies, The problems, limitations, and reli-
ability of each treatment and control
technology and the required implemen-
tation time was also identified. In addi-
tion, the nonwater quality environmental
impact, such as the effects of the applica-
tion of such technologies upon other pol-
lution problems, including air, solid
waste, noise and radiation were also iden-
tified. The energy requirements of each
control and treatment technology identi-
fled as well as the cost of the application
of such technologies were identified.

The information, as outlined ahove,
was then evaluated in order to determine
what levels of technology constitute the
“best practicable control technology cur-
rently available,” “best available tech-
nology economically achievable” and the
‘“best available demonstrated control
technology, processes, operating meth-
ods, or other alternatives.” In identifying
such technologies, various factors were
considered. These included the total cost
of application of technology in relation
to the efiuent reduction benefits to be
achieved from such application, the age
of equipment and facilities involved, the
process employed, the engineering as-
pects of the application of varlous types
of control techniques, process changes,
nonwater quality environmental impact
(including energy requirements) and
other factors.

The data on which the above analysis
was performed was derived from con-
sultant reports, site inspections, pub-
lished and unpublished technical litera-
ture, State pollution control agencies and
industry submissions.

The pretreatment standards proposed
herein are intended to be complemen-
tary to the pretreatment standards pro-
posed for existing sources under Part 128
of 40 CFR. The basis for such standards
is set forth In the FEDERAL REGISTER of
July 19, 1973, 38 FR 19236. The provi-
sions of Part 128 are equally applicable
to sources which would constitute *new
sources,” under section 306 if they were
to discharge pollutants directly to nav-
igable waters, except for section 128.133.
That section provides a pretreatment
standard for “incompatible pollutants”
which requires the application of the
“best practicable control technology cur-
rently available,” subject to an adjust-
ment for amounts of pollutants removed
by the publicly owned treatment works.
Since the pretreatment standards pro-
posed herein apply to new sources, scc-
tion 413.15 below amends section 128.133
to require application of the standard
of performance for new sources rather
than the “best practicable” standard ap-
plicable to existing sources under sections
301 and 304(b) of the Act.
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. (2} Summary of conclusions with re-

x

<pect to electroplating of copper, nickel,
chromium and zinc on ferrous, nonfer-
rous and plastic materials subcategory.

Flectroplating is the electrodeposition
of an adherent coating upon an electrode
for the purpose of securing a surface with
properties or dimensions different from
those of the basis material, The primary
reasons for applying the plated coatings
are (1) to produce and retain a desired
surface appearance, for example, color
or luster; (i) to protect the basis male~
rial against corrosion; (iii) to protect
the basis material against some specific
chemical reaction; (iv) to protect the
basis material against wear caused by
either abrasion or erosion; or (v) to in-
cremse the dimensions of the basis
material.

An electroplating process consists of
a series of operations which inciude (1)
preparation for plating, (2) plating, and
(3) postplating treatments. Preparation
for plating normally consists of alkaline
cleaning and acid dipping to remove dirt
and scale prior to plating, Rinsing in a
separate tank or tanks follows both alka-
line cleaning and acid dipping. The plat-
ing step consists of one or more opera-
tions in which the workpiece is immmersed
in a solution, and acquires an electro-
deposited coating of one or more metals.
Rinsing follows each plating operation.
Postplating treatments are common for
zine-plated steel and copper-plated prod-
uects and consist primarily of bright dip-
ping, chromate fliming, and coloring,
Rinsing also follows each postplating
operation.

The electroplating of copper, nickel,
chromium, and zinc on ferrous, nonfer-
rous, and plastic materials is a single
subcategory of the electroplating point
source category for the purpose of estab-
lishing effluent limitations guidelines and
standards of performance. The consid-
eration of other factors such as the age

~ahd size of the facilities, processes em-

ployed, waste water constituents, and
waste control technologies further sub-
stantiate that copper, nickel, chromium,
and zinc electroplating should be con-
sidered one subcategaory.

The known significant pollutants con-
tained in the waste waters from this sub-
category include copper, hexavalent
chromium, total chromium, oxidizable
cyanide, total cyanide, nickel, zine, pH,
and suspended solids. While other pol-
lutants, such as iron, sometitmes may be
present in the waste waters from this
subcategory, efiluent limitations were not
developed for these constituents because
(1) they are discharged intermitiently
and in small quantities; i) they are
effectively removed from the eflluent by
the application of waste water control
and treatment technology required for
the removal of waste water constituents
which are subject to effluent limitations;
and (iif) in almost all cases, there is in-
sufficient data available upon which to
base effluent limitations.

Because high guality water is required
for effective rinsing- of electroplated
parts, the electroplating industry has tra-
ditionally used large amounts of water
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and generally has limited water use only
to the extent required by the cost of the
wader utilized, Wastewater control tech-
nigiles such as process modifications, ma-
terial substitutions, water conservation,
and good housekeeping techniques are
available to reduce the quantities of pol-~
lutants ultimately discharged from elec~
troplating facilities. Most of these con-
trol techniques have been effectively
demonstrated and are considered nor-
mal practice in the industry.

Process modifications can reduce the
quantity of pollutants in the waste
waters from electroplating operations.
These include (i) elimination of copper
plating prior .to nickel and chromium
plating, especially for plating on steel;
(ii) elimination of copper plating by in-
creasing the thickness of nickel; (D)
substitution of a nickel strike for a
coppet strike and the replacement of the
high-rate copper cyanide solution with
a copper sulfate bath; and (iv) substitu-
tion of low-concentration electroplating
solutions for high-concentration solu-
tions.

Material substitutions can also reduce
the guantities of pollutants discharged.
Such substitutions include (i) replace-
ment of cyanide-copper and cyanide-
zine plating solutions with low-cyanide
or cyanide-free plating solutions, and
(ii) use of trivalent chromium plating
baths to eliminate the presence of hex-
avalent chromi.m. In addition to elim-
inating a potentially toxic pollutant, this
material substitution could reduce waste
treatment cost by eliminating the need
for the reduction of hexavalent
chromium. '

Water conservation techniques reduce
the amount of water used in electroplat-

[ing processes and also can reduce the

amount of pollutants in the effluent fol-
lowing chemical treatment. Some of
these include methods to (i) improve
racking procedures to facilitate drainage
from workpiece surfaces over process
tanks; (ii) increase drainage time over
the process tanks; (iii) reduce the viscos-
ity of the process solutions by dilution or
heating; (lv) add wetting arents to the
process solittions to reduce surface ten-
sion; (v) install fog nozzles above process
tanks to return a portion of the solution
remaining on the workpiece to the proc-
ess solution; (vi) install reclaim tanks
between process tanks and rinse tanks to
collect dragout for return to the process
solution; (vii) install counter flow rins-
ing tanks whereby the water in the last
rinsing tank becomes feedwater for the
preceding tank; and (viid) install air or
ultrasonic agitation devices in the rinse
tanks.

Good housekeeping techniques can re-
duce the amount of pollutants in the
waste waters from electroplating facili-
ties. These include techniques to (1)
maintain racks and rack coatings to pre-
vent the transier of chemicals from one
operation to another (loose rack coatings
are noteworthy as an example of poor
practice) ; (i1) avoid overcrowding parts
on g rack, which inhibits drainage when
parts are removed from a process solu-
tion; (i) plug all floor exits to the
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sewer and contain spills In segregated
curbed areas or trenches, which can be
drained to direct the spills to rinse water
efluent with the same chemicals; (iv)
wash all filters, pumps and other aux-
iliary equipment in curbed areas or
trenches, which can be drained to direct
the wash water to a compatible holding
tank or rinse water stream; (v) install
anti-syphon devices on all inlet water
lines to process tanks; (vi) inspect and
maintain heating and cooling coils to
avoid leaks; and (vii) inspect and main-
tain all piping installed for waste water
flow, including piping from fume
scrubbers.

Conventional chemical treatment con-
sisting basically of cyanide oxidation,
hexavalent chromium reduction, and co~
precipitation of heavy metals as hydrox-~
ides has been a standard end-of-process
waste water treatment technique for the
electroplating industry for twenty-five
years. Most companies achieving good
efluent quality practice some form of
chemical freatment in combination
with in-plant controls to minimize
water use and optimize the precipita~
tlon process. Numerous plants employing
techniques such as ion exchange, reverse
0smosis, evaporative recovery, etc., were
investigated but none achieved substan-
tially better effluent quality than those
employing good rinsing techniques, prac-
ticing good housekeeping, and utilizing
well-controlled chemical treatment. The
use of concentration techniques such as
evaporative recovery was found to be
effective in reducing water costs, recover-
ing metal values, and effecting better
precipitation. However, chemical treat-
ment remains a requirement for most
electroplating processes. The elimination
of the discharge of process waste water
pollutants can be accomplished by water
recovery, by evaporation condensation,
or by reverse osmosis in combination
with chemical treatment and filtration
for acid or alkali waste. Ion exchange is
useful for waste water conservation, but
is not practical for eliminating waste
water constituents at the end of the
process. The preferred mode of operation
is to conserve all plating bath chemicals
and return them to the plating bath, snd
concentrate all other chemicals (from
preplate and postplate operations) for
chemical treatment and environmentally
acceptable disposal in a solid state.
Where solids disposal is a problem, any
of the other previously mentioned con-
trol techniques should be considered to
minimize the production of sludge.
Metals recovery is particularly important
in this industry because of the relatively
high valug of the metals components of
the sludge and the need to conserve such
scarce natural resources. Electroplaters
should be aware of their responsibility
for proper handling of sludges contain-
ing heavy metals,  Further technical
evaluation is necessary in order t0 make
technical judgments regarding specific
practices, and to assess relative cost im-
pacts of the several alternatives.

It is estimated that the total annual
cost of chemical treatment would amount
to approximately 15 percent of sales for
medium to large facilities (24 square
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meters plated per hour or more) and ap-
proximately 37 percent of sales for very
small facilities (24 square meters plated
per hour or less). These estimates repre-
sent maximum increases and assume that
no controls are currently in place. The
incremental cost to eliminate the dis-
charge of pollutants by combining
chemical treatment with other control
and treatment techinologies is estimated
to be approximately 8 percent of sales for
facilities plating more than 54 square
meters per hour and from 6 percent to 15
percent for facilities plating less than
54 square meters per hour. The cost of
lagooning or landfilling sludges after
chemical or other treatment has not been
considered in arriving at the above cost
estimates. For ecological reasons, an
alternative to landfilling should be
sought, such as recovery of metal values.
Firm data on the relative costs of land-
filling on recovery of metals is not yet
available, However, current expendi-
tures by industrial waste generators for
treatment and disposal of hazardous
waste sludges are believed to be low rela-
tive to the cost required for adequate
treattmeat and disposal. Small electro-
plating facilities may he able to offset

. economic disadvantages by combining

wastes for treatment and disposal.

The electric power used for plating
consumes about 0.06 percent of the na-
tion’s eleetrical energy (1.7 x 10* kilowatt
hours). The power required for chemical
treatment is approximately 3.2 percent of
the power needed for plating, Reverse
osmosis will eliminate the discharge of
pollutants (when combined with chemi-
cal treatment) using 27 percent of the
power required for electroplating. The
nonwater quality environmental impact
of the chemical trcatment of electroplat-
ing wastes consists of increased sludge
production resulting from the removal of
soluble metals from the waste waters as
insoluble hydroxides and the proper dis-
posal of these hydroxides. The nonwater
quality environmental impact of achiev-
ing zero discharge of pollutants from the
electroplating industry involves two prin-
cipal considerations. energy requirements
and sludge production and disposal. The
application of waste water concentration
techniques, such as evaporation, to re-
cover process chemicals and reuse the
condensate for rinsing requires energy
for heat exchange and pumping. The
solid wastes produced from such opera-
tions and from chemical treatinent must
be controlled to prevent their entry into
navigable waters or into subsurface
waters,

Solid constituents from the waste
water should be disposed o in an ac-
ceptable landfill, which means a landfill
at which complete long term protection
is provided for the quality of surface and
subsurface waters, from hazardous sub-
stances contained in electroplating
wastes deposited therein, and against
hazard to public health and the environ-
ment., Such sites should be located and
engineered to avoid direct hydraulic con-
tinuity with surface and subsurface
waters, and any leachate or subsurface
flow Into the disposal area should be con-
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tained within the site unless treatment is
provided. Where appropriate, the lo-
cation of the solid hazardous materials
disposal site should be permanently re-
corded in the application office of legal
jurisdiction,

The best practicable control tech-
nology currently available for this elec-
troplating subcategory of point sources
has been determined to be a well-
designed and well-operated chemical
treatment system to destroy ¢cyanide, pre-
cipitate heavy metals, and separate
solids from the waste stream prior to
discharge. The best practicable control
technology currently available includes
those in-process controls which are con-
sidered normal practice in the industry.
The in-process controls available to im-
prove the quality of effluent from elec-
troplating facilities, and which are ¢on-
sidered normal practice in the industry,
include, but are not limited to, (i) proc-
ess modifications which include the elim-
ination of a plating operation or substi-
tution of one plating operation for an-
other; (ii) water conservation techniques
which include the modification of the
number and type of rinsing stations
used, e.g. installation of countercurrent
rinses and reclaim tanks; (ili) material
substitutions to eliminate pollutarnts
from the plating hath and, ultimately,
from the efilluent, e.g. cyanide free
plating baths; and (iv) good housekeep-
ing techniques to contain spills and leaks
from plating solutions, to detect poilut-
ants in cooling water streams, and to
hold concentrated solutions prior to
treatment.

Numerous alternatives are available to
the electroplater in addition to those out-
lined under the four general categories
of in-process controls described above.
The choice of a particular in-process
control strategy depends upon the nature
of the specific electroplating facility, Any
one or combination of in-process con-
trols in addition to chemical treatment
may be required to meet the effluent
limitations based upon the best prac-
ticable control technology currently
available. .

The best available technology econ-
omically achievable for this subcategory
of the electroplating point source cate-
gory has been determined to be a combi-
nation of in-process and end-of-process
control and treatment to achieve no dis-
charge of process waste water pollutants,
By the use of in-process controls to re-
duce the volume of waste water, it be-
comes economical to use end-of-process
treatment designed to recover water and
reuse the water within the plant, thus
avoiding any discharge of efluent to nav-
igable waters. Solid constituents in the
waste water are disposed of in an accept-
able landfill. One such type of treatment
system that has been designed and is
currently in operation supplements con-
ventional chemical treatment with the
use of reverse osmosis to recover water
from the treated waste stream. Addition-
al water is recovered for reuse by evap-
oration of the concentrated waste stream
from the reverse osmosis unit.

New source performance standards to
be achleved by new sources within the
category are based on the application of
the best available demonstrated contro]
technology. The best available demon.
strated control technology has been de-
termined to be the extensive use of in-
plant controls and process modifications
to minimize water use in combination
with a well-designed and well-operated
chemical treatment system to minimize
the discharge of pollutants. The best
available demonstrated control technol.
ogy implies a minimum of double ¢oun-
tercurrent rinsing after each process
plating tank and on the acid/alkali
stream to allow the plater maximum
flexibility to Incorporate additional
treatment and control techniques as they
become technically feasible and econ-
omically attractive. Such techniques have
been demonstrated to various degrees
and include ion-exchange, reverse os-
mosis, evaporative recovery and others.
Furthermore, the best available demon-
strated control technology includes waste
stream segregation, where necessary, to
achieve effluent limitations and facllitate
the use of advanced treatment tech-
niques as they become available, Each of
the control and treatment alternatives
discussed previously are applicable to
new sources in the electroplating cate-
gory. The options open to new sources
to achieve no discharge of process waste
water pollutants are more numerous and
varied than those for existing sources
because of their flexibility in engineering
design.

Some of the pollution control and
treatment techniques available for use by
new sources include (i) countercurrent
rinse tanks to minimize water flow at all
rinse stations; (il) processes eliminating
the use of some chemicals requiring
treatment, e.g., cyanide; (iii) waste water
concentration techniques such as ion-
exchange, reverse osmosis, evaporative
recovery, ete,, at appropriate locations
both in-process or end-of-pipe; («iv)
complete segregation of waste water
streams to optimize chemical treatment
efficiency; and (v) specialization in
processes which minimize the produc-
tion of pollutants or which produce pol-
lutants amenable to control and treat-
ment.

As an adjunct to the technical anal-
ysis, an economic impact analysis was
conducted. This analysis concluded that
the proposed guidelines for 1997, 1983
and for new sources are not expected to
have any significant effect on the pro-
duction capacity or future growth of the
electroplating industry. It is likely, how-
ever, that significant prices increases will
result as the cost of the guidelines are
passed on to customers. These increases
are projected to be a maximum of 15 per-
cent for 1977 with additional increase of
about 8 percent for 1983, In addition, due
to disproporiionate cost inereases reswt-
Ing from 1977 guidelines, a number of
low volume job shops may be forced o
close. This would be the case especially
for an estimated maximum of 380 ver¥y
small facilities, plating less than 24
square meters per hour, These shops
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-ould represent approximately 760 em-
loyees and about 1.7 percent of total
Japacity for the job shop sector. The
srojected price increases and the poten-
.al closures among small job shops are:
aot expected to have any balance of
rade effects.

A draft report entitled “Development
pocument for Efffuent Limitations Guide-
unes and New Source Performance
standards for ‘the COPPER, NICKEL,
CHROMIUM and ZINC Sezment of the
Flectroplating Point Source Category”
further describes the analysis under-
taken in support of the reguiations being
proposed herein and is available for in-
spection in the EPA Information Center,
Room 227, West Tower, Waterside Mall,
washington, D.C., at all EPA regional
offices, and at State water pollution con-
trol offices. A supplementary analysis
prepared for EPA of the possible eco-
nomic effects of the proposed regula-
tions is also available for inspection at
these locations. Copies of both of these
documents are being sent {o persons or
institutions affected by the proposed reg-
ulations, or who have placed themselves
on & mailing list for this purpose (see
EPA’s Advance Notice of Public Review
Procedures, 38 FR 21202, August 6, 1973).
An additional limited number of copies
of both reports are available. Persons
wishing to dbtain a copy may write the
EPA Information Center, Environmen-
tal Protection Agency, Washington, D.C.
20460, Attention: »r. Philip B. Wisman,

(¢) Summary of public participation.

Prior to this publication, the agencies
and groups listed below were consulted
and given an opportunity to participate
in the development of the effiuent limi-
tations guidelines and standards of per-
formance for the electroplating of cop-
per, nickel, chromium and zinc on fer-
rous, nonferrous and plastic materials
subcategory. The following are the prin-
cipal agencies and groups consulted: Ef-
fluent Standards and Water Quality In-
formation Advisory Committee (estab-
lished under section 515 of the Act), all
State and U.S. Territory Poliution Con-
trol Agencies, New England Interstate
Water Pollution Control Commission,
Ohio River Valley Sanitation Commis-
sion, Delaware River Basin Commission,
The American Society of Mechanical En-

gineers, The American Society of Civil

Engineers, Hudson River Sloop Restora-
tion, Inc.,, The Conservation Founda-
tion, Environmental Defense Fund, Inc.,
Natural Resources Defense Council, Wa-
ter Pollution Control Federation, Na-
tional wildlife Federation, Department
of the Interior, Department of Com-
merce, Water Resources Council, De-
partment of Defense, Atomic Energy
Commission, Department of Housing
and Urban Development, Department of
the Treasury, National Association of
Metal Finishers, Metal Finishers Sup-
pliers Association, and the American
Electroplaters Society.

The primary issue raised during the
development of effluent limitations guide-
lines and standards of performance con-
cerned the impact of the effluent limi-
tations on the small electroplating job
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shop., The electroplating industry ex-
pressed concern about several aspects of
the efluent limitations and the implicit
control and treatment technology. The
principal issues raised were:

(1) The extent to which the costs of
the application of technology to meet
efluent limitations had been considered;

(2) The extent to which the technol-
oy required to attain the efluent limi-
tations had been demonstrated;

(3) The extent to which the technol-
ogy might not be employable because of
space limitations in the facility; and

(4) The extent to which process varia-
tions such as barrel plating and rack
plating of complex shapes had bheen
considered.

During the development of effluent
limitations guidelines and standards of
performance for the electroplating cate-
gory of sources, the costs of the applica-
tion of control and treatment technolo-
gies to achieve the effluent limitations
have been carefully considered. Never-
theless, some electroplaters may experi-
ence financial difficulty in attaining
effluent limitations based on the best
practicable control technology currently
available because of individual peculiari-
ties such as size, geographical location
or age of the facility. Where these
peculiarities become critical, the choices
for the plater may become relocation,
judicious space utilization, cooperative
waste treatment, or specialization. How-
ever, the guidelines were developed to
allow the maximum flexibility to meet
the effluent limitations with a combina-
tion in-plant controls and end-of-pipe
treatment. Thus the impact on the small
job shop should be minimized.

The best practicable control technology
currently available for this subcategory
of sources was determined to be chem-
ical treatment with such in-plant con-
trols as are necessary to minimize water
use. Conventional chemical treatment to
destroy cyanide, precipitate heavy
metals, and separate solids from the
liquid waste stream has been practiced
by the industry for many years. The
effectiveness of such systems has been
adequately demonstrated in industrial
electroplating facilities of all sizes and
configurations. The major variations of
chemical treatment (batch, continuous,
and integrated) provide technical and
economic flexibility to the plater to fit
individual needs. To meet the eflluent
limitations based on the application of
the best practicable control technology
currently available, many bplaters will
be required to reduce significantly their
present water usage in addition to em-
ploying chemical treatment. Numerous
adequately demonstrated, Inexpensive
technigques are available to do so. These
in-plant controls (water conservation
techniques) range from improved rack-
ing procedures to installation of addi-
tional countercurrent rinse tanks. Addi-
tional details of the in-plant controls
normally practiced by this industry ap-
pear in the development document
referenced in this section.

The installation of any eguipment to
reduce water pollution or to increase
plating capacity requires space. Some
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blaters may have little or no space for
the installation of chemical treatment
tanks, rinse tanks, or plating tanks. .
Nevertheless, these platers have several
options available to them to reduce the
discharge of pollutants without using
additional floorspace. Some examples of
these include: (1) reduction of dragout
by improving process controls such as
bath temperature and composition, posi-
tioning of work pieces on racks, ete., (2)
installation of dole valves, fog rinses,
etc., or (3) conversion of existing series
rinse tanks to countercurrent. Once
water usage is minimized by in-process
controls, any of several additional waste
water treatment alternatives requiring
minimum space may become attractive.
Batch or integrated chemical treatment
may be feasible with the reduced flow.
Tanks of a moderate size may be feasible
to hold wastes for periodic removal by a
scavenger service or other responsible
waste treatment and disposal contractor.
As the volume of waste water to be
treated is reduced, the option to treat at
another location may become attractive.
The combined treatment of wastes from
several electroplating facilities in the
same geographical area all with space
limitations may become practical, The
use of space above and below existing
process lines is common practice in engi-
neering laboratories and the chemicals
industries. While it is not possible to
offer solutions to every plater’s space
problems, the number of possible solu- ~
tions is lareer than normally assumed.

The choice of rack or barrel methods
for plating is based on the size and quan-
tity of the parts to be processed per unit
of time. Neither of these conditions im-
poses a significant technical change in
the operations for electroplating. The
selection is always based on economic
considerations because hand racking of
small parts is usually more costly than
dumbping them in a barrel for processing
in bulk. Technically, any plating opera-
tion can be done either by rack or by
barrel operations. Sometimes plating
bath compositions will be modifled by
altering the concentration of solution
constituents. However, the same types of
salts, acids, and additives will be used.
Thus, the impact on waste character-
istics is not changed. 'The volume of
waste water (dragout) 1is frequently
greater in barrel plating operations but
the final effluent quality is not a function
of influent concentration. Technigues
are available to reduce the rinse water
volumes in barrel plating to the levels
of rack plating. If the shape of the parts
being plated requires the use of in-
process controls such as countereurrent
rinsing, evaporation, or other advanced
recovery systems for achieving reduced
water use to counteract the effect of
unusually high dragout, any supple-
mental cost should be reflected in the
cost.of the plated product. Any such in-
cremental increase in the cost of plating
will direct attention to the design of
parts that drain more easily to reduce
dragout. Techniques are available to re-
duce the rinse water volumes from the
plating of complex shapes to the levels
of simple, well-drained shapes.
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Several comments were received con-
cerning the production basis of the
guidelines. The most appropriate pro-
duction unit in some industries is'either
the weight of product produced or the
quantity of raw materials used. Neither
of these bases is appropriate for the
electroplating industry. The weight of
products bears no relation to the raw
waste produced inasmuch as electroplat-
Ing is a surface process which is not
influenced by the volume or density of
the products or the thickness of metal
plated. The amount of raw materials
used is not an accurate indicator of the
waste praduced. The consideration of
many factors led to the conclusion that
the unit of production most appropriate
for the electroplating industry is plated
area. Although the total surface area
withdrawn from a plating solution is the
principal factor influencing the dragout
of constituents from the plating solution
and, ultimately, the amount of pol-
Iutants in the waste water, the total sur-
face ares is rarely known and may be
impractical to measure In the typical
electroplating shop. Therefore the plated

area, which either is known or is calcu- .

lable, is the logical alternative unit of
production. Alternative units of produc-
tion based on amperes and water used
were developed and correlated with
plated area and total surface area dur-
ing the development of effluent limita-
tions; however, area plated provided the
best basis for establishing effluent limita-
tions. The electroplating industry is in-
vited to submit comments on the pro-
posed production basis of the guidelines,
and to suggest alternative units of pro-
duction. The supporting rationale for
such suggestions should be included with
the comments.

The economic impact studies show a
more severe economic impaect on very
small shops than the rest of the industry
on the basis of very limited information.
Interested persons are invited to submit
comments on any aspect of the proposed
guidelines, particularly as they affect the
small plater whether he discharges into
surface waters or a inunicipal treatment
system, Information on alternative
treatment technologies to meet the
guidelines and the associated costs are
specifically requested. The number, size,
and locations of plants affected by the
- guidelines has been estimated by EPA.
Any external estimates by industry are
invited. On the basis of the information
available, EPA will consider segmenta-
tion on the basis of size in the final
regulation.

Interested persons may participate in
this rulemaking by submitting written
comments in triplicate to the EPA Infor-
mation Center, Environmental Protec-
tion Agency, Washington, D.C. 20460, At-
tention: Mr. Philip B. Wisman. Com-
ments on all aspects of the proposed
regulations are solicited. In the event
comments are in the nature of eriticisms
as to the adequacy of data which is avail--
able, or which may be relled upon by
the Apgency, comments should identify
and, if possible, provide any additional
data which may be available and should
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indicate why such data is esgential to
the development of the regulations. In
the event commaents address the approach
taken by the agency in establishing an
effluent limitation guideline or standard
of performance, EPA solicits suzgestions
as to what alternative approach should
be taken and why and how this alterna-
tive better satisifies the detailed require-
ments of sections 301, 304(b), 306 and
307 of the Act.

A copy of all public comments will be
available for Inspection and copying at
the EPA Information Center, Room 227,
West Tower, Waterside Mall, 401 M
Street SW., Washington, D.C, A copy
of preliminary draft contractor reports,
the Development Document and eco-
nomic study referred to above and cer-
tain supplementary materials supporting
the study of the industry concerned will
also be maintained at_this location for
public review and copying. The EPA In-
formation regulation, 40 CFR Part 2, pro-
vides that a reasonable fee may be
charged for copying.

All comments received by November 1,
1973 will he considered. Steps previously
taken by the Environmental Protection
Agency to facilitate public response
within this time period are outlined in
the advance notice concerning public re-
view procedures published on August 6,
1973 (33 FR 21202).

Dated October 1, 1973.

Russert. E. TrRAIN,
Administrator,

PART 413-—EFFLUENT LIMITATIONS
GUIDELINES FOR EXISTING SOURCES
AND STANDARDS OF PERFORMANCE
AND PRETREATMENT STANDARDS FOR
NEW SOURCES FOR TdE ELECTRO-
PLATING CATEGORY

Subpart A—Electroplating of Copper, Nickel,
Chramium and Zinc on Ferrous, Nonferrous
and Plastic Materials Subcategory

Sec.

413.10 Applicability; deseription of electro-
plating of copper, nickel, chromtum
and zinc on ferrous, nonferrous and
plastic materials subcategory.

Special definitions.

Effluent limitations guidelines rep-
resenting the degree of effluent re-
duction attainable by the applica-
tion of the best practicable control
technology currently available,

EfMuent limitations guldelines rep-
resenting the degree of eMuent re-
duction attainable by the applica-
tion of the best available technol-
ogy economically achievable.

Standards of performance for new
SOUTCESs.

Pretreatment
sources.

Subpart A-—Electroplating of Copper,
Nickel, Chromium and Zinc on Ferrous,
Nonferrous and Plastic Materials Sub-

category. .

§ 413.10 Applicability; description of
electroplating  of copper, nickel,
chromium and zine on ferrous, non.
ferrous and plastic materials sub-
category

The provisions of this subpart are ap-
plicable to discharges resulting from the
process in_whlch a ferrous, nonferrous,

418.11
413.12

413.13

413.14

413.15 standards for new
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or plastic base material is electroplateq
with copper, nickel, chromium, zinc, or
any combination thereof.

§ 413.11 Special definitions.

For the purposes of this Subpart A:

(a) The term “process waste water”
shall mean any water which comes into
contact with any ferrous, nonferrous, or
plastic basis material undergoing a cop-
per, nickel, chromium, or zinc¢ electro-
plating process, and shall include, but
not be limited to, waste water from pre-
plating, rinsing, and postplating, opera-
tions.

(b) The term “process waste water
pollutants” shall mean pollutants con-
tained in process waste waters,

(c) For the purposes of this subpart,
the following abbreviations shall have
the following meaning: (1) mg shall
mean milligram(s) ; (2) sq m shall mean
square meters of surface plated with
copper, nickel, chromium, or zne; (3)
1b shall mean pound(s); (4) sq ft shall
mean square feet of surface plated with
copper, nickel, chromium, or zinc:- (5)
Cu shall mean total copper; (6) Ni shall
mean total nickel;; (7) Cr* shall mean
hexavalent chromium; (8) CrT shall
mean total chromium (9 CN shall
meah cyanide, total or oxidizable as
noted; (10) 85 shall mean suspended
solids; and (11> pH shall mean the nega-
tive logarithm of the hydrogen ion
concentration.

§ 413.12 Eflluent limitations guidelines
representing the degrec of effluent
reduction attainable by the appliea.
tion of the best practicable conirol
technology eurrently available,

(a) ‘The following table sets forth the
effluent limitations representing the de-
gree of effluent reduction attainable by
the application of the best practicable
control technology currently available by
a point source subject to the provisions
of this subpart:

TABLE L—EFPLUENT LIMITATIONS BASED ON Bist

PracricARLE ContrOL TECHNOLOGY CURRENTLY
AVATLABLE

Effluent characteristie Efluent limitation
Maximum for any one day
mg./sq. m.  1b./108 aq. {t.
Copper {Cu).._ 30 16.4
Niekal (1) 80 18.4
Chromium,

[0} 2 ) I 3 1.8
Chromum, total (Cr77) 80 18. 4
Zing, (£0) e mnnenn_ 80 16.4
Cyanlde, oxidizable (CN) .- 8 1.4
Cyanide, total (CNY. ... 80 16. 4
Suspended solids (B8). ... 2,400 401
2 £ SO S Within tho range 0f 6.0 to 0.5

Effluent limitation

Muaximum average of dally
values for any period of
30 consecutive days

me.fsq, m.  1b/10 sq, 1t

Copper {(C1) . oo .40 22
Nicked (N£) avu oo ieceacen e 40 8.2
Chromiym, hexavalent

(Cr6+) vmec oo mcamvmmm 4 08
Chromium, total (CrTD. ... L1 ®2
AT TR A 1) S 40 T R2
Cyanide, oxidizable (CN).. 4 0.8
Cyamde, total (CN)__._..__ 40 8.2
Suspended Solids (88)...-.. 1, 200 26 -
1] € I Within the range of 8.0 to 9.5
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§413.13 Effluent limitations guidelines

S

representing the degree of effluent
reduction attainable by the applicas
tion of the best available technology
ecunomically achievable.

(a) The efiuent limitation represent-
ing the degree of effluent reduction at-
tainable by the application of the best
available technology economically
achievable 1s no discharge of process
waste water pollutants.

(b) Application of the factors listed
in Section 304(b) may require variation
from the efiluent limitation set forth in
this Section for any point source subject
to such effluent limitation with a pro-
duction less than 120 sq m per hour. If
variation is determined to be necessary
for any such source, such source shall be
subject to eflluent limitations no less
stringent than those required by the
standards of performance for new
sources set forth in § 413.14.

§ 413.14 Standards of performance for
new sources. R

(a) The following table sets forth
standards of performance representing
the degree of effluent reduction attain-
able by the application of the best avail-
able demdonsirated control technology by
a point source subject to the provisions
of this subpart.: *

PROPOSED RULES

TABLE 2~STANDARDS OF PERFORMANCE
BABED ON TIE BEST AVAILABLE DEMON.
BFRATED CONTROL TECONOLOGY

Standard of performance
Maximum for stz yone day
ngfg.m.  WB./10V ;. fL.

Effluent Charpeteristio

Copper {CU) o cvmeecmemnae 40 8.2
Nickel (N oo aaeaa 40 8.2
Clromiim, hexavolent (Cr

I 20 . 4 0.8
Chromutig, total (CrT).... 40 8.2
AT TR A Y T 40 8.2
Cyamde, oxidizable (CN)... 4 0.8
Cysmde, total (CN) ... 40 8.2
Suspended solids (88)...._. 1,200 2
1] & S Within the range of 6.0 L0 8.5

Standard of performanca

Maximum average of daily
valiles for any period of
30 oonsecntive dayy

. mg.jm.jm.  1b.[10% 8. fL.

Coppor (Cu). cavaunmcvaanaa 20 4.1
Nickel (Ni)oaroweocncnriaan 20 41
Chromium, hesavalent (Cr

[ ) IR, 2 04
Chromivm, total (CeTH. .. 20 4.1
PATIT R ¢/ o) T 20 4.1
Cyanide, oxicizable (CN)__. 2 0.4
Cyanide, total (CNY_.__.___ 20 4.1
Suspended solidg (58). 800 123
PH. e Within the range 016.0t0 9.6

27699

8§ 413.15 Pretreatment standards for new
sounrces,

The pretreatment standards under sec-
tion 307(c) of the Act, for a source within
the electroplating of copper, nickel,
chromium and zinc on ferrous, nonfer-
rous and plastic materials subcategory
which is an industrial user of a publicly
owned ftreatment works, (and which
would be a new source subject to sec-
tion 306 of the Act, if it were to discharge
pollutants to navigable waters), shall be
the standard set forth in 40 CFR, Part
128, except that for the purposes of this
section 40 CFR  §128.133 shall be
amended to read as follows: “In addi-
tion to the prohibitions set forth in sec-
tion 128,131, the pretreatment standard
for incompatible pollutants introduced
into a publicly owned treatment works by
a8 major contributing industry shall be
the standard of performance for new
sources specified in § 413.14, 40 CFR Part
413: Provided That, if the publicity
owned treatment work 1is commit-
ted, in its NPDES permit, to remove &
specified percentage of any incompatible
pollutant, the pretreatment standard ap-
plicable to users of such treatment works
shall be correspondingly reduced for that
pollutant.”

[FR Doc.73-21231 Filed 10-4-73;8:45 am]
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INTRODUCTION

In the southwestern corner of Louisiana -~ in the Calcasieu River
Basin —-- ig the State's gsecond largest industrialized area. Industries on
tﬁe lower portion of the Calcasieu River are principally involved in the
production of chemicals, petrochemicals, and petroleum products. Also of
interest to this study area are several firms on the upper portions of the
River that are processing tall oil and producing Kraft paper.

All of these industries are discharging waste waters into the Calcasieu
River or its tributaries - Bayou d'Inde, Bayou Verdine, Houston River, Mill
Creek, and Palmetto Creek [Figure 1]. The Rivers and Harbors Act of 1899,1/
the Water Quality Act of 1965, and the Water Quality Improvement Act of
19702/ are applicable to the Calcasieu River and its tributaries. ([Water
quality regulations established pursuant to the provisions of these Acts
are presented in Appendix A.]

The Division of Field Investigations-Denver Center (DFI-DC), Environ-
mental Protection Agency (EPA), at the request of the Director, Water
Quality Office, Region VI, EPA, undertook a study of the Calcasieu River
‘Basin in March~April 1971. Specific objectives of the gtudy were to:

1. Compile an up-~to-date inventory of industrial waste sources

dischareing to the Calcasieu River and its tributaries.

2. Ascertain a) types of treatment presently provided and b) the

quality and quantity of each industrial waste discharge.

3. Evaluate the individual and collective impacts of wastewater

discharges on the beneficial water uses of the Calcasieu River

and its tributaries.
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gram was

(1)

(2)

3)

(4)
(5)

Determine abatement proceedings necessary or warranted under the
Rivers and Harbors Act of 1899, the Water Quality Act of 1965,
and/or other applicable local, State and Federal laws.

Iﬁ the case of each industry surveyed, a team of DFI-DC staff members
called upon company officials, explained the investigative program and the
basis for it, and negotiated the details for examining the effluents from
each firm, Further, each industry representati. e received a letter detail-

ing EPA's authority in the work and indicating that the investigative pro-

Industriali and municipal waste treatment and disposal practices in
the Lake Charles, Louisiana area were then evaluated by a team of DFI-DC
engineers, sclentists, and technical support personnel, The evaluations -
were conducted during March and April, 1971. A second survey of effluents
from the plants of Cities Service 0il Company and of Continental 011

Company was made in early November 1971.

being conducted to provide the basis for:
Evalvation of Corps of Engineers permits as required under the
Rivers and Harbors Act of 1899;
Determination of present water quality conditions in the
Calcasieu River and its tributaries;
Evaluation of the individual and collective impacts of waste-
water discharges on the beneficial water uses of the Calcasieu
River and its tributaries;
Determination of water pollution control needs within the area;
Abatement proceedings as necessary or warranted under the
Rivers and Harbors Act of 1899, the Water Quality Act of 1965,

and/or other applicable local, State, and Federal laws.
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In addition, because of prior indications that aqﬁatic life in the
Lake Charles area contains significant concentrations of mercury, DFI-DC
conducted an ancillary sampling program in the Calcasieu River Basin to
determine, quantitatively, the presence of mercury.

This report summarizes ;nformation pertaining to raw materials, pro-
cesses, waste loads, and treatment needs (if any) at each of the industries
and recommends actions necessary to protect the quality of the receiving
waters. Specific information for each significant industrial waste source
is summarized in a separate gection. Complete custodial records [Appendix
B], for each sample taken during the course of this 1nve$tigation, are on
file at the Division of Field Investigations-Denver Center, QOffice of
Enforcement, EPA (Denver, Colorado).

Assistance and support in the conduct of this investigation was pro-
vided by the following EPA entities:

Division of Field Investigations=-Cincinnati Center

Analytical Quality Control Laboratory, Cincinnati, Ohio

Enforcement Office, Region VI, Dallas, Texas

Southeast. Water Laboratory, Athens, Georgia.

The assistance of personnel of the Lake Charles Office, Louisiana

Wildlife and Fisheries Commission, 18 gratefully acknowledged.

DESCRIPTION OF AREA
The total drainage area of the Calcsaieu River and its tributaries is
about 4,000 square miles; measures -pproximately 55 by 120 miles; and in-
cludes portions of eight pari;hes with a total population of about 230,000.

The Lower Calcasieu River refers to the area from the salt water barrier
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(located just north of the city of Lake Charles) downstream to the Gulf of
Mexfco. The Upper Calcasieu River refers to the fresh water portion of
the watershed extending upatream of the salt water barrier to the basin
headwaters.

The River is navigable from its mouth to Moss Bluff, Louisiana (about
ten miles upstream of Westlake).gj Barges and ships navigate a channel
that has been dredged from the Gulf of Mexico northward along the west side
of Calcasieu Lake to Devils Elbow, thereafter following the natural river
channel, except for two cutoffs, to the Port of Lake Charles,

Thundersqualls and tropical storms with high wind velocities occasion-
ally pass through the area. Prevailing winds are from the north during the
months of November through January and from the south @uring the remainder
of the year. Frosts occur during the period from iate November through
February. Average temperatures range from the low 50's (in January) to
the 80's (in July).

The lower Calcasieu River, Lake Calcasieu, Bayou d'Inde, Bayou Verdine,

and Indian Marais are affected by lunar tides. Passage of a cold front or

high winds may-cause wind~dominated tides that produce flooding of low-

lying areas, tributary streams, and bayous. Hence, flow mixing patterns
may be highly frregular.

Brackish inland lakes and marshes that border the main River channel
and the adjacent shallow offshore area support a large commercial and
sport fishery. The area is an excellent spawning and rearing ground for

shrimp, crabs, and various estuarine fisgh.
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In addition to furnishing a location for the propagation of aquatic
life, the waters of the Calcasieu River system support other beneficial

uses, including municipal and industrial water supplies, recreation,

irrigation, and navigation.
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
Conclusions

During the survey an industrial waste inventory was compiled. It
included information on the types of materials produced and raw materials
used at each plant, as well as the process additives, water supplies, and
wastewater treatment procedures. Composite samples, generally covering
24-hour periods, were obtained from each industrial waste outfall and were
analyzed for congtituents appropriate to the industry evaluated. Grab
samples for oil and grease analysis were obtained where appropriate.
Survival and palatability studies were conducted in receiving waters, and
sediments were eiamined for organic content.

The Calcasieu River Basin is loglically divided into two areas for
assegssing the effects on water quality of the sources inventoried during
this survey. The Upper Calcasieu River is the frech water portion of the
watershed extending upstream of a salt water barrier. [The industries and
sampling locations in this part of the basin are illustrated in Figure 2.]
The Lower Calcasieu River encompases the saltwater portion of the watershed.
[The sampling locations for this area are depicted in Figure 3, located
inside back covar,] The major portion of industrial activity (most of
which is directly or indirectly related to the production of petroleum and
petrochemicals) is located in the Lower Calcasieu River area. [An indus-— !
trial location map of this area is illustrated in Figure 4, located inside
back cover.]

Evaluation of data indicates that the following two groups of indus~-
tries are in violation of Section 407, Rivers and Harbors Act of 1899

(33 USC:401-413): CCR 000036571
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Group 1
Citlies Service 0il Company refinery;

PPG Industries, Incorporated;
Crosby Chemicals, Incorporated;
01in Corporation; and

Continental 0il Company refinery.

Group 2

Cities Service Oil Company - Butyl plant;

Cities Service 0il Company - lube and wax plant;
Cities Service 011l Company - petrochemical plant;
Firestone Rubber Company;

W. R. Grace and Company Davison Chemical Division;
Hercules, Incorporated;

Calcasieu Paper Company;

Continental 0il Company - petrochemical plant; and

Continental 0il Company - VCM plant.

The industries in these two groups are generally discharging carbon-
aceous materials, suspended solids, and oil and grease, to the Calcasieu
River or tributary thereof, thus causing violations of Section 407 of the
Act, Ip addition, except for Crosby Chemicals, the first group and Cities
Service 0il Company Petrochemical Plant were in violation of Section 407
of the Act for the discharge of her.y metals, heat, nitrogenous materials,

and complex organics,
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Evaluation of the data indicates that the 14 industries of the pre-
ceding two groupings in combination discharge daily at least 82,000 1lbs.
of COD; 597,000 lbs. of TOC; 601,000 1bs. of suspended solids; and
22,4 X 1012 calories of heat. [A summary of the aralytical results ob-
tained, by industry, is presented in Appendix G.]

S$ix industries discharge complex organic derivatives of petroleum,
some of which are known to be toxic to aquatic life and/or humans. Survival
studies, conducted in situ in receiving waters near these discharges, demon-
strated the toxic nature of the effluents from the following iﬁdustries:
Cities Service 0il Company refinery and Butyl plant; Firestone Rubber
Company; W. R, Grace and Company, Davison Chemical Division; Hercules,
Incorporated; Olin Corporation; and PPG Industries, Incorporated.

Analyses of bottom gediments showed that industrial waste solids are
being deposited in the Calcasieu River, a navigable stream, and in the
streams and bayous that are tributaries thereto.

{Present and proposed waste water treatment facilities for each indus-
try are tabulated in Table 1.] Industries in the first grouping have no
indication of plans to initiate or improve treatment of the wastes that
they presently discharge. Industries in the second grouping are either
engaged ih the construction of new facilities for waste treatment or are

developing suitable treatment measures.

Recommendations

Specific recommendations for each significant source of pollution are
presented ia the individual report sections. These recommendations are

sumnarized in the following paragraphs.
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TANLE 1

SUPPARY OF PRESENT ARD P1.OPOSED WASTEWATER TREATMENT
PGR INDUSTRIAL DISCHARGES IN TUE
LAKE CHARLES, LOUISTANA, AREA

Hase of Industry

Pregent Treatnment

Calcasisu Paper 64-plny5f

Cities Sarvice 01l Company
~Butyl Plsnt!!

-Lube and wax plant (Cit-Con}

-Patrochemics” end ethylene
propylene pla, ts

-refin-ry£j

Continental 011 Company
~Continental Carbon Company

=Loke Charlea Fetrochemizal
Flant

~Lake Charles lefinatygj

-¥CM Plant

Adeguats

¥iclation of
Refuse Act

Propcosed Treatment

Scheduled
Complecion

Black water - oxidation
ponds., White water and
cooiing water - none.

C1ly wastes to refinery
treatment facilities.
Cooling tower blowdown re-
ceive chromate treat-
ment. Once-through cool~
ing water and process
water, nc treatment,
Oxidation pond with oil
skimmer

Neutralization, oll separs~
tion, aerated lagoons

2B-Acre oxidation pond
followed by a pond thet was
dredged in Indian Marais,
Condensor cooling water te-
ceives no treatment.

Settling pond

Chromate reduction, acid
neutralization, oil separs-
tion, filtration

11 deparation, activated
sludge, clarifier, oxids-
tion pond; settling ponds
for cocoling water and coker
diacharge.

Heutralization, oll sepsra-
tion

No

No

No

No

Ton

No

Tnknowvm

Ho

Yes

Yes

Yes

You

Yes

Yo

Yes

Yoa

New facilfties are to be
conatructed and effiuvent
recirculated, Type of

treataent to te construce

ted is unknown.

Experimenting with new
treatment processes.

Oxidation pond

Extended aeratfon

Cooling tower to reduce
flow to oxidation pend
by 130 mgd.

Deep well dispossl of
"sour water"

Aerated lagoon

Need to connect all
wastewater discharges to
the new treatment faci-
lities.

Extended aeration
Sludge facilitien
Caustic recovery system
Chromate recovery
Activated carbon filter

Yiolstion of

__Adequate _ Refuse Act

Unknown

Unknown

Apr. 1, 1972
Dec. 31, 1572

Dec. 31, 1972

Sepr. 1, 1971

Dac. 31, 1971

Unknown

Nov., 1971
Dec., 1972
Avg,, 1971
Dec., 1971

Unknown

Unknown Unknoﬁn
Unknown Unknown
Unknown Unknown
Unknown Unknown

Ho Yea

Ne -
Unknowa Ucknowva
ol " Ul

Tes ¥o
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TASLE 1 (CONTINUED)

BUMMARY OF PRESENT AND PROPOSED WASTEWATER TREATMENT
POR INDUSTRIAL DISCHARGES IN THE
LAKE CHARLES, LOUISTANA, AREA

. V¥iolation of Scheduled Viclatian of
Nawe of Industry Present Tresiment Adeguate Refuse Act Prupoged Treatment Completion Adeguats Refuse Act
Crosby Chemicels, Settling pond, dilution Ho Tes Yone scheduled in the i Mo Tes
Incorporated water next five years.
Firestone Rubber Coqunyy Gravity separstion and #il- o Yer API, slum and polyelec- Sep. 1, 1971  Unknown Onknown
tration through excelelor trolyte, air flotation, R
pads. ! blological treatment,

aerated lapoons.

W. B, Grace sud Company Hone Ko Yea Clarification and pH Jan, 1, 1972 Uoknown Unknown
Davison Chemical Division contrel.
Hercules, Incorporated AP1, six oxidation ponds No Yeas Biological treatment Jan. 1, 1972 Unknown Onkaown

followed by the six oxi-
dation ponds.

Olin Corporation Nine dischargee to No Yes Ho information provided - No Yes
Caicasiev River without by Company officials.
trestment, COme discharge .
from a large tailings pond.

PPG Industries 37} Mercury reduction No Yen Hone scheduled in the - ¥o Tes
Incerporated "oxidation diteh” next five years.

a/ Presently discharge 1s to Mjl) Creek; it affects water quality of the Calcasieu River.

b/ When suitable treatment of the waste source ia sbtained, the treated wastevater will be used for cooling tower sakeup water,

¢/ Deep well disposal of wastes 18 not an acceptable trestment for “sour water."

4/ This nev treatment Facility was recently put into operation and had not stabilized; therefore, it was not providing adsquate trsatmeat st the tise
of the survey.

&/ The Coupany hes an EPA Besearch and Development Grant for the development of thim new industrial wastewater treatment factlicy.

£/ The Compauy uses Bayou Verdine snd a 2.5-mile ditch to treat wastewater.

9L89€0000 ¥ID
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1t 18 recommended that appropriate abatement proceedings be initiated
against those industries cited in Group 1 for discharging to a navigable
stream or tributary thereof those materials that place them in violation
of the Refuse Act of 1899. 1In addition, the refinery of Cities Service
011 Company has constructed a deep well for disposal of "sour water" from
the catalytic cracking operations, Since "sour water'" is treatable by
ammonia stripping and sulfide recovery, there is no justification for deep
well injection. It is recommended that legal steps be taken to prevent
deep well dispusal by the Cities Service 0il Company refinery.

Recommendations contingent upon timely implementation of proposed

treatment improvements are made for those industries given in Group 2.
For these industries recommendations are that adequacy of treatment be
reevaluated after facilities are placed in operation, and if the water
quality is found to be inadequate, appropriate abatement proceedings be
initiated.

The recommendation is made for all industries surveyed that the dis-
charge permit, to be issued by the Corps of Engineers, limit discharges of
those materialg now in violation of the Refuse Act of 1899 to levels con-
sistent with the best available treatment and water quality standards for
the Calcasieu River.

During the period of these studies, waste treatment and disposal
practices at seven additional industries could not be evaluated owing, in
~ most cases, to the seasonal nature ~f the operations. It is recommended
that the waste discharges from these industries be evaluated‘during the

period of operation.

CCR 000036577
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Limited sampling of tributary streams and municipal effluents failed
to identify sources of mercury that pollute much of the Calcasieu River
Basin, including tributaries that are unaffected by the industrial wastes
evaluated. This limited sampling did not shed new light on the source(s)
of mercury. It is recommended that additional studies be éattied out in
the Upper and Lower Calcasieu River Basin in order to identify the mercury

gources.

CCR 000036578
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CALCASTEU PAPER COMPANY PLANT
ELIZABETH, LOUISTANA
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BACKGROUND INFORMATION

General

The Calcasieu Paper Company (a Kraft process mill) and the Iron Kraft
Bag Company (adjacent to the mill) are divisioes of Unijax Corporaticn,
West Bay annex, Jacksonville, Florida. Both firms contribute significantly
to the economy of the area. There is no bleaching of pulp at the paper
company, where the capacitj is 350 tons per day. The raw materials used
are wood, sglt, coke, lime, caustic soda, and sodium sulfate. (The product
is converted to wrapping paper and bags by the adjacent bag company.)

About 850 persons are employed at the two plants. The mill operates
continuously. During the visit of EPA personnel, this plant was not
operating at full capacity. Two engineers, one chemist, and a laboratory
technician are assigned full-time to water pollution control at the Kraft

process mill,

Water Supply

Seven wells, each rated at 900 gpm, provide a total of 9 mgd of
water, This water is used for processing, cooling, boiler feed, fire

control, and sanitary purposes.

Existing Waste Treatment

Major sources of wastewater are the white water from the paper machines
and the black liquor (spent cooking liquor) from the pulp process. White
wvater and cooling water blowdown are released, without treatment, to Mill
Creek, which flows for 14 miles through Wegst Bay Wildlife Management Araa
before discharging to the Upper Calcasieu River. The black liquor is

treated in the oxidation ponds that overflow to Mill Creek. During an EPA

CCR 000036580
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tour of the mill (April 2, 1971) black liquor was being discharged, along

with the the white water, directly to Mill Creek. Company officials
stated that this was not a routine occurrence, but was due to a breakdown
in the pulp process. The resulting effluent was black in appearance and

ranged in temperature from 36° to 42°C.

Chronology of Contacts

On April 2, 1971, M. R. Helton and R. D. Harp of EPA's DFI-DC met with
J. E. Mailhaus, the Calcasieu Paper Company plant manager, to collect in-
formation on wastewater disposal practices at the plaut, E. D. Anthony, Jr.,
enforcement programs specialist, Region VI, EPA, Dallaxs, Texas, had arranged
for the meeting on March 31.

Subsequent to the April 2 mecting (about a week later) the Plant
Manager was contacted by DFI-DC representatives and a request was made to
gsample the plant discharges. Mr. Mailhaus was informed that effluent
sampling was in conjunction with a water quality survey of the Calcasieu
River Basin.

Mr. Mailhaus objected to the planned sampling regime that included
sampling of the plant effluent at the outfall, at the Company's property
fence. He asserted that the waste receives additional treatment while
flowing in Mill Creek and claimed it was the Company's right to use the
stream for treatment purposes. The investigating team explained to
Mr. Mailhaus that the Refuse Act applies to waste discharges at the point
of discharge to the naturally occurring waterways chat are classified as
navigable or as tributaries to navigable streams. Permission was granted
to sample at the point of discharge (MC-2). Mill Creek was also sampled

near the mouth (MC-l).

CCR 0000365381
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SAMPLING PROGRAM AND RESULTS

Samples (125 ml. aliquots) were composited every two hours, for a 24—~
hour period, commencing at 6:25 a.m., April 19. A grab sample for oil and
grease analysts‘vas taken at 8:25 a.m., April 19. Eight days later, water
quality and sediment samples were collected from Mill Creek and from the
Calcasieu River upstream and downstream from the mcuth of Mill Creek,
[Descriptions of the sampling stations and their locations are shown in
Table 1-1 and Figure 1-1, respectively. Analytical results from the sampling
program are listed in Table 1-2.]

During the sampling period, the Calcasieu Paper Company was discharg-
ing 8.7 wgd, carrying a load of 10,900 1lbs of TOC; 36,700 1lbs of COD;
26,200 1bs of suspended solids; and 290 1lbs of oil and grease. Samples
collected at MC-1 and at the CR-20 and CR-21 stations indicated that the
wastes carried by Mill Creek increased the TOC and suspended solids con-~
centrations in the Calcasieu River from 11 mg/l to 15 mg/l, and from 18 mg/l
to 49 mg/l (35 percent and 170 percent, respectively).

Bottom secdiments from MC-2 near the point of discharge contained 25
percent volatile materials, while the sediments from MC-1 near the mouth
of Mill Creek contained 3.8 percent volatiles [Table E-1, Appendix E].
The differentisl confirms that substantial decomposition of discharged

solids from the Calcasieu Paper Company takes place in Mill Creek.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The lLouisiana Stream Control Commission recentiy approved the discharge
levels of certain materials based on data submitted them by Calcasieu Paper

Company. A summary of the information from the Commission is as follows:

CCR 000034582
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DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

I-4 ;

v 18 ';

-

TABLE 1-1

Station

Number Description and Remarks

CAL~]1 Sample taken 20 yards downstream from the point where the "Front
Ditch” and "Back Ditch" combine at the headwaters of Mill Creek.
Mill Creek is a tributary to the Calcasieu River.

CR-20 Calcasieu River at Highway 26 bridge (USGS 135) downstream from
the mouth of Mill Creek.

CR-21 Calcasjieu River at bridge in Sec 15, T4 and RA4W upstream from
the mouth of Mill Creek.

MC-1 Mill Creek near mouth at USGS 134.5.

MC-2 Mill Creek south of Elizabeth, Louisiana.

CCR 000036584
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TABLE 1-2

SUMMARY OF ARALYTICAL RESULTS AND FIELD HEASURD[ENTS’I

Conductivity Tenp Solids
Flow _pH pmhos/cm *c TOC OODy total ausp

Sta mgd range range composite range _ wmgfl _1bs/day mgfl lbs/day mg/l  1be/day mp/l lbs/day
CAL-1 8.71 7.2-11.2 320-5,000 750 36-42 150 10,900 504 36,700 918 66,800 360 26,200
CR-20 6.5- 7.3 117 23 15 182 49
CR-21 7.4- 8.0 75.5 20-22 11 116 18
MC-1 6.4~ 6.6 2,000 22 48 200 451
MC-2 7.6- 9.3 12,800 36-37 390 560 1,810

. 011 & Grease Cadmium Chromium Mercury Copper Lead~ Aluminum
Sta =g/l 1bs/day mg /1 mg /1l 1bs/day pg/l mg/1 pg/l _og/l
CAL-1 & 250 <(.05 0.10 7 <0,1
CR-20 <0,05 <0,02 <0.1 <0.02 <0.1 1.3
Cia-21 <0.05 <0.02 <0.1 <0@.02 <0.1 2.4
MC-1 «<0.1
MC-2 <0,1

b

a/ Analytical procedures are outlined in Appendix P.
b/ COD snalyses were performed when T0C values exceeded 20 =mg/l.

£/ No interference from calcium detected.
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Date of Application: August 20, 1970
Quantity of Discharge: 11 cfs
Temperature: Equivalent to stream temperature f
Turbidity: 80 |
True Color: 135 |
Organic Materials: 8,883 1bs/day, equivalent to 150 ppm |
Inorganic Materials: 11,843 1bs/day, equivalent to 200 ppm J

No toxic materials were listed in the application. Discharge is to
the Upper Calcasieu River.
PROPOSED WASTE TREATMENT

According to Company officials, a new waste treatment facility has
been designed and is scheduled to be completed within the next year. The
major portion of the present wastewater flow will be recirculated. The
proposed system is designed to reduce BOD to 25 mg/l, suspended solids to
25 mg/l, and color to 100 APHA units. The "treatment” afforded by Mill
Creek will, according to Company estimates, reduce the BOD at the mouth of
Mill Creek by an additiomal 75 percent, Cowmpany officials contend,
further, that the constituents in the wastewater will be reduced corres-
pondingly by treatment in Mill Creek, thus causing a negligible effect on

the Upper Calcasieu River.

CONCLUSIONS

It 18 comcluded that:

l. Because Mill Creek flows, for its entire length downstream from
the point of discharge, through the West Bay Wildlife Management Area,
using the stream as a treatment facility is unacceptable;

2. Whereas the Calcasieu Paper Cowpany has indicated intent to claim
use of Mill Crreek as part of the treatment process subsequent to the

installation of new treatment facilities, use f & tributary to a navi-

a 000036586
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gable stream for_waste treatment or disposal is a violation of the Refuse
Act and, in the case of Mill Creek, constitutes a violation of Louisiana
law;

3. Presen: treatment allows for the dally discharge to a tributary of
a navigable atream of 10,900 lbs of carbonaceous materials; 26,200 lbs,
suspended soiids; and 290 lbs of oil and grease, thus conmstituting viola-

tions of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).

RECOMMENDATIONS

It 18 recommended that:

1. The Office of Enforcement, EPA, monitor progress toward initiation
of sultable treatment by July 1, 1972, and evaluate the effectiveness of
treatment by January 1, 1973, ts ascertain that effluent quality at the
point of discharge is adequate for release into a wildlife refuge.

2. The Office of Enforcement, EPA, notify the Louisiana Stream Con-
trol Commission that:

a) The Calcasieu Paper Company claims the right to use Mill Creek
for waste treatment, is presently doing so, aud intends to con-
tinue the practice subsequent to construction of new treatment
facilities and that,

b) Mill Creek is the property of the State of Louisiana, by virtue
of LSA - R.S5. 9:51 Section 1101, and the statute gives specific
guidance in the control of pollution "... injurious to ....aquatic
life or wild or domestic animals or fowls."

3. 1If the implementation of this treatment program is not carried out

according to schedule, or if treatment i{s not adequate, consideration be

CCR 000036587
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given to initiating appropriate abatement actions againgt the Company.

4. The discharge permit, to be issued by the Corps of Engineers, limit
discharges of BOD, COD, TOC, suspended solids, color, and toxic materials
to levels consistent with applicable water quality standards and best

available treatment.

CCR 000036588
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THE CITIES SERVICE OIL COMPANY FACILITIES
LAKE CHARLES, LOUISIANA
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GENERAL INPORMATION

In conjunction with other chemical plants and petroleum refineries,
the Cities Services 0il Company is a substantial contributor to the
economy in the Lower Calcasieu River area. Company operations are involved
in the production of petroleum products, petrochemicals, and butyl rubber,

The Cities Service 011 Company (P. O. Box 1562, Lake Charles, Louisiana
70601) has four industrial plants located in the Lake Charles area:

(1) Cities Service 0il Company Butyl Rubber;

(2) Cities Service 0il Company Refinery;

(3) Cities Service 0il Company Lube and Wax; and

(4) Citlies Service 01l Company Petrochemical and Ethylene Propylene.

On March 25, 1971, W. C. Blackman, Jr., M. R. Helton, and J. L. Hatheway,
DFI-DC, EPA, met with T, W. Kirby, assistant superintendent for laboratories,
at the Citlies Service 0il Company, in order to obtain information for a
wvaste source jnventory. T. P. Harrison, Enforcement Office, EPA, Region VI,
had made arrangements for the meeting. A tour of the four plants was con-
ducted during the March 25 visit. (Mr. Kirby would not permit the investi-
gators to take photographs within the plant property).

Subsequent contact was made with Mr. Kirby on April 15, by B. D. Harp
and Mr. Hatheway, both of DFI-DC, to plan the industrial waste sampling
program being conducted in conjunction with a water quality survey of the
Calcasieu River Basin,

Permission to sample all effluent discharges was granted by Mr. Kirby;
however, permission to sample process wastes prior to treatment was not

granted.

CCR 000036590
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Pertinent 1ﬁfomtion and results of the investigation of waste treat-
ment and disposal practices at each Cities Service facility are discussed

below.

CCR 000036591
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BACKGROUND INFORMATION

Facility Description

The Butyl rubber plant operates continuously. Ejighty-seven people
are employed in the rubber production operation. The rated plant capacity
18 84 million lbs par year of Butyl rubber, the plant's primary product.
By-products, such as isobutylene, isoprene, and methyl chloride, are
recycled into the production process. The raw materials that are employed
include isobutylene, isoprene, zinc stearate, aluminum chloride, and

natural gas.

Water Supply

Water, for process and cooling purposes, is obtained from ome 1,000
gpm (1.44 mgd) weli. Boiler feed water is supplied from steam condensate

in the refinery feed.

Existing Waste Treatment

Oily wastewaters from the Butyl plant are discharged to the oxidation
pond at the Cities Service 0il Company refinery. Once-through cooling
water, other wastewater, and blowdown from a cooling tower are discharged
to the Lower Calcasieu River without treatment.

The effluent, from a commercial chromate recovery procesg, is -- ac~
cording to Company information -- essentially free of chromate, although

it may contain zinc on the order of 2-3 mg/l as zinc stearate.

SAMPLING PROGRAM AND RESULTS
Aliquots (125 ml) of the effluent were composited every two hours for

24 hours, commencing at 7:35 a.m,, April 21, 1971, Samples were taken

CCR 000036595
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from the ou;{all%ﬂitch near the Lower Calcasieu River [Figure 2-1]. A grab
sample was collected, at 3:40 p.m., April 17, for oil and grease analysis.
Shrimp survival studies were conducted in the Lower Calcasieu River in the
vicinity of this dinch#rge. Water and sediment samples were collected in
the Lower River upstream and downstream from the point of industrial dis-
charge. [The sampling points are described in Table 2-1, their locations
shown in Figure 2-1.]

[Analysca of the effluent and stream samples are listed in Table 2-2.]
During the 24-hour sampling period, pollutant loads discharged included 6
1bs of chromium; 2,470 lbg, COD; 410 lbs, TOC; 2?160 1lbs, suspended solids;
and 100 lbs of oil and grease.

Survival studies using vhite shrimp were conducted (following methods
outlined in Appendix C) in situ at industrial site stations CR-2.1 and 4.2
and at the Control Stations (CR-11.2 and 1) [Figure 2-1]., Total mortalityv,
within 24 hours [Appendix D], of the shrimp at CR-4.]1 and 4.2, pr cluded
taste and odor studies. After a similar 24-hour exposure period, shrimp
mortalities at the Control Stations were 10 and 20 percent, respectively
[Appendix D]. Although it is not known which constituents or combinations
of constituents in the River caused total wmortality at stations CR-4.1
and CR-4, it 418 clear that the stream quality at this location is toxic
to native shrimp.

Control Stations, CR-1 and CR-11.2 [Table 2-1], are located in the
lower Calcasieu River so as to have the least possible contamination from
industrial wastes. Station CR-1 is located downstream from industrial

discharges and closer to the Gulf of Mexico than are all the other

CCR‘000036593
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TABLE 2-]1

DESCRIFPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

CsC-1 Samples collected from the drainage ditch at a point just before
it empties into the Lower Calcagsieu River (ditch parallels the
north fence of the Cities Service refinery plant).

CR-1 Lowsr Calcasieu River near Calcasieu Landing (upstream of intra-
coastal waterway) near Channel Marker 92 (Control Station).

CR-4 Lover Calcasieu River upstream of Cities Service refinery effluent
and downstream from the Butyl rubbe; plant effluent.

CR~4.1 Lower Calcasieu River, northwest shore, at discharge of the Butyl
rubber plant.

CR~4.2 Lover Calcasieu River, opposite the Butyl rubber plant.

CR-5 Lower Calcasieu River near Channel Marker 1C8.

CR-11.2 lLower Calcasieu River, south shore, south of Clooney Island just

vegt of Lake Charles (Control Station).

CCR 00003657




TABLR 2-2

SUMMARY OF ANALYTICAL RESULTS AND FIELD !‘E.ASL‘RMIS!/

Conductivity Temp b Solids
Flow pH pehosfcm ‘c T0C OODJ total susp 011 & Crease
Sca med range rsuge comp range  mgfl 1be/day wmg/l 1bs/day wg/l 1bs/day mg/l 1bs/day mgfl lbs/day -
¢sC-1  1.70 7.2-9.86 1,000~ 2,300 22- 29 410 170 2,470 1,480 21,000 152 2,160 7 100
3,500 30.5

CR-4& - 7.1-8.3 13,000 24-24 9.4, 125/ 8,610 14
CR-5 6.8-8.6 13,400 23-24 9.4, 13 8,980 16

Cadoium Chromium Mercury Copper Lead
Sta mgfl ngfl lbs/day e/l wg/l wgfl
€sC-1 <0.05 G.40 [ <0,1 <0.02 <0.1
cR-4 i
CE-5

a/ Analytical procedures are outlined in Appendix F.

b/ COD analyses were performed when TOC values exceeded 20 mg/l.
&/ Two compositus teken {morning and afterncoa).
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stations. Stgtidﬁ CR-11.2 is located upstream of most industrial dis-

charges and has water with lower salinity levels than has Stscion CR-1.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)
the discharge levels of certain materials based on data submitted by the
Cities Service 01l Company for its Butyl plant. A summary of the infor-

mation from the Commission files is as follows:

Quantity of Discharge: 0.9 cfs
Temperature: 65-87°F.
Turbidity: 25-60 JTU
True Color: 20-30
Organic Materials (oil): 17 lbs/day - 3 ppm
Inorganic Materials: 4300 1lbs/day - 900 ppm
Toxic Materials:
Chromium 0 lbs/day - 0 ppm
Zinc 4 lbs/day - 1 ppm
Mercury 0 1lbs/day - O ppm
Dissolved Oxygen: 50X Saturation

PROPOSED WASTE TREATMENT
The Company's laboratory personnel are presently experimenting with
new treatment processes; no schedule for upgrading treatment has been made
known, The intent, according to Mr. Kirby, 18 to reuse treated wastewater

as cooling make-up water in the Butyl plant.

CONCLUSIONS
It is concluded that:
1. The present discharges of heavy metals, carbonaceous materials,
suspended solids, and oil and grease, consticute violations of Section 407,
Rivers and Harbors Act of 1899 (2. USC: 401-413).

2. The stream near the effluent discharge is toxic to native shrimp.

CCR 000036597
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3. Even though an effort is being made to develop and implement a

suitable treatwent and reuse scheme, no implementation schedule was made

known to the EPA investigators.

RECOMMENDATIONS

It is recommended that:

1. The Office of Enforcement, EPA, in cooperation with appropriate
State and local authorities, monitor progress toward implementation of
suitable treatment processes at The Cities Service 011 Company Butyl
Rubber plant.

2, If a schedule for'implement;tion of suitable treatment is not in
effect by June 1, 1972, consideration be given to initiating appropriate
abatement actions against the Company for the discharge of chromium;
carbonaceous materials; suspended solids; and oil and grease to the
Calcasieu River, a navigable stream.

3. When z suitable schedule is implemented, the Office of Enforcement.
EPA, monitor progress toward completion, and take appropriate action at any
time that the Company falls behind the schedule.

4. The Corps of Engineers permit, to be issued, limit concentrations
of BOD; COD; TOC; of suspended solids; oil and grease; heavy metals; and
complex organiecs to levels consistent with best available treatment and

with the water quality standards for the Lower Calcasieu River.

CCR 000036598
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= BACKGROUND INFORMATION

Facility Descriétion

The plant operates continuously. The production work force includes
approximately 1000 employees.

The refinery produces propane; propyleme; o-xylene and other aromatic
chemicals; aviation gas; motor gas; jet fuel; kerosene; diesel fuel; fur-
nace 0il; carbon black feed; residual fuel; coke; and feed stocks for
lubes, waxes, and petrochemicals.

Crude oils, light hydrocarbons (to butane), diethylglycol, and pyrro-
lidine are the raw materials used in the operation. Others, used in the
process, include sodium hydroxide, calcium chloridé, corrosion inhibitors,

oxidation inhibitors, and tetraethyl lead.

Water Supply

Water for the refinery is obtained from the Calcasieu River for non-
contact cooling (360 mgd). Seven wells, each rated at 1,000 gpm (1.44 mgd),
provide process water, cooling water, and boiler feed.

Analyses of the river intake water [Table 2-3] indicate that it containea
0.2 ug/l mercury; 0.1 wg/l lead; 9 mg/l TOC; and 31 mg/l suspended solids’

on the day of Qampling.

Existing Waste Treatment

Once-through cooling water from the power plant as well as oily wastes
from the refinery and the Butyl rubber plant are treated in a 28-acre
oxidaticn lagcon. It discharges to a second pond that was dredged in

Indian Marais, The second pond's outlet, to the Lower Calcasieu River

CCR 000036599
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TABLE 2-3

SU:MARY OF ANALTTICAL RESULTS AN FIWASURMNTS
A

FROM FIRST SAMPLING PROG

Solids

b Conductivity Tewp
,!_;g_!—/ _pH * susp 011 & Cressa

pmhos/em c T0C cope/ total
mgd range range comp ‘- range mp/fl ibs/day mp/l lbs/day ng/l _ 1bs/day mg/l 1bs/dey _wg/l 1bs/day

009990000'833

9,220 22.3x10%° 38 92,000 5 12,100

290  7.3-8,2 14,000-18,000 13,600 32-37 15 36,300
2% 7.3-8.3 14,500-17,000 13,000 32-34 230 557,000 526 1.26 x 10® 9,850 23.9 x 10® 220 33,000
58 7.0-7.9 13,000-16,000 12,800 33-36 13 6,300 8,710 4.2x120° 27 13,000
400 7.1-7.8 15,000-20,000 13,600 23-25 9 30,000 9,760 32.6 x 10® 31 103,500
7.1-8.0 14,850 25-25 9.8, 13% 9,580 9
7.1-8.3 13,000 24-24 9.4, 129/ ' 8,610 14

0T-11
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TABLE 2~3 (continued)

SUMMARY OF ANALYTICAL RESULTS AND PIELD MEASUREMENTS

FROM FIRST SAMPLING PROGRAM

Cadaium Chromium _Mercury Copper Lead Aluminun NH, as N
Sta mg/l w2/l ibs/day pgfl lba/day ngfl ibs/day g/l 1bs/day 1 g/l ba/da
CsC-2 <0(.05 0.02 48 0.2 0.4843 0.04 97 0.2/ 485 10.1 24,500
CSC-24  <0.05 0.14 340 1.0 2.422 011 266 s.0¢ 9,69
csc-3 <0.05 <0.01 0.3 0.1443 0.04 19 0.2%/ 95
csc-4 <0.05 <0.01 0.2 0.6680  <0.02 0.2¥ 335
Cr-3 <0.05 <0.02 4.6 <Q,02 <0,1 <0,%
CR-4
a/ Analytical procedures are outlined in Appendix ¥,
b/ Plow data, provided by T. W. Kirby, compare with information collected from Louisians Stream Control Comalssion files.
&/ COD analyses were performed when TOC values exceeded 20 mg/l,
4/ Two composites taken (morning and aftermoon}.
&/ ¥o interference from calcium detected,

3
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(Station_CSC—ZA), ;s equipped with a steel curtain that extends approxi-
mately three feet below the water surface. This curtain functions as a
skimmer to prevent the discharge of floating oil and is hinged to a cat-
walk Bo that it can pivot with the direction of flow of the water. When
there is barge traffic on the River, the curtain is observed to pivot with
flows moving from the waterway upstream into the second pond. Flow through
this system 1s approximately 288 mgd ([Figure 2-1].

Condenser cooling water is discharged without treatment directly to

the Lower Calcasieu River., This discharge amounts to approximately 57.6 mgd.

FIRST SAMfLING PROGRAM AND RESULTS

Aliquots (250 ml) were composited every four hours, commencing at
7:55 a.m., April 21, at four sampling stations in the refinery [Figure 2-1].
[Description of these stations and of the stream stations sampled is pro-
vided in Table 2-4.] A grab sample for oil and grease analysis was obtained
at CSC-2 at 3:15 p.m., April 17. On April 21, at 11:00 a.m. another grab
sample was taken, at Station CSC-2, for organic analysis. [Analytical
results and fleld measurements recorded are listed in Table 2-3.]

Analysis of the upper pond effluent was carried out to determine com-
plex organics [Table 2-5]. Normal aliphatic hydrocarbons identified in the
effluent sample represent a portion of the oil and grease discharged by
the Company refinery. High concentrations of phenolic compounds were
also observed in the effluent. In these concentrations (as discharged from
the refinery), the compounds are toxic to aquatic life and may have a deiri-

mental effect on the receiving waters,

CCR 000036402
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= TABLE 2-4
DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS
Station
Number Description
€sC-2 Effluent from the refinery lagoon at the outlet structure,

approximately 1,000 £t from the Lower Calcasieu River.

CSC-2A Suawples collected at the point where the effluent from the
refinery enters the Lower Calcasieu River,

CSC-28 Samples collected at mid-depth at center of second pond dredged
from Indian Marais.

C¢sCc-2C Effluent from two small ponds, which are part of the refinery's
treatment, that are located on the south side of Indian Marais.
Effluent enters Indian Marais just upstream of second pond.

csc-3 Samples collected from the power plant effluent before it
enters the Lower Calcasieu River (Dock C). Flow is approxi~
mately 40,000 gpm.

CSC-4 Cooling water supply to the refinery (approximately 200,000 gpm).
Samples collected at the forebay of the pump house, (source
Lower Calcasieu River).

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream of intra-
. coastal waterway), near channel marker 92 (Control Station).

CR-3 Lover Calcasieu River at Channel Marker 106, downstream from the
main effluent of the Company refinery.

CR-3.1 Lower Calcasieu River, east shore opposite the main refinery
discharge.

CR~3.2 Lower Calcasieu River, west shore at industrial discharge of
the refinery.

CR-3.3 Lower Calcasieu River, east shore, and opposite Cities Service
main refinery discharge.

CR-4 Lower Calcasieu River upstream of Cities Service refinery
effluent and downstream from the Company Butyl rubber planc
effluent.

CR-11.2 Lower Calcasieu River, south shore, south of Clooney Island just
west of Lake Charles (Control Station).

J CCR 000036603




Compound
Identified

Dodecane
Heptadecane
Hexadecane
Nonadecane
2-Methylnaphthalene
o=-Cresol

Octadecane
Pentadecane

Phenol

Tetradecane
Tridecane

Undecane
1-Methylnaphthalene

v 38
TABLE 2-5

RESULTS OF ORGANIC ANALYSIS

Concentration

(mg/1)

0.031
0.022
0.026
0.013
0.013
0.120
0.017
0.030
0.200
0.039
0.042
0.027
0.005

1I-14

Load

1b/day
79

66
33
Kk
300
43
76
510
99
107
69
12

CCR 00003640,
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At theAgtme%pampling was being planned, the DFI-DC investigating team
indicated to officials of the Company that, since the second pond had been
dredged from a‘matural tributary (Indian Marais) and is subject to tidal |
action, the discharge from the first pond (CSC-2) should be considered to
be the point of discharge and, therefore, the point to be sampled. These
officials claimed that the second pond constitutes a segment of the treat-
ment process, gnd that the flow past the curtain into the Lower Calcasieu
River (CSC-2A) should be sampled. Since the dispute could not be resolved,
it was finally agreed that both points would be sampled -- the dispute to
be resolved after consultation with respective legal staffs.

Substantial differences in quality were found to exist between the
tvo sampling points [Table 2-4]. Calculated loads discharged, during the
24<hour period, at CSC~2 included 36,300 lbs of TOC; 92,000 lbs, suspended
solids; 12,100 lbs, oil and grease; 48 1lbs, chromium; 0.48 lbs, mercury;
97 lbs, copper; 485 lbs of lead; and 1.7 X 1012 calories of heat. Calculated
loads discharged at CSC-2A, during the 24-hour sampling period, included
1,260,000 lbs of COD; 557,000 lbs, TOC; 533,000 lbs, suspended solids;
340 1bs, chromium; 2.42 lbs, mercury; 266 1lbs, copper; and 9,690 lbs of lead.

Because the curtain caused the materials to be discharged at depths of
at least 6 feet in the Lower River, oil and grease were not measured at
CSC-2A; however, oil rises in widely dispersed patches well downstream
from the curtain. Thus, it was not possible to obfain a representative
sample with the equipment at hand.

The cause of the differences in the concentrations at the two points

is nct clear. Possible causes include unknown discharge(s) to the second

CCR 000036405
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poud; unobserved discharges from Indian Marais; tidal action causing
buildup in the lower ponds or scouring of bottom materials by flood tides
pasging beneath the curtain; and the elimination of interfering substances

within the lower pond. The possibility of sampling error is discounted

because various parts of the analyses and standards were carefully rechecked.

Moreover, concentrations of TOC, suspended solids, lead, and mercury were at
least five times greater at CSC-2A than at CSC-2. Also, all concentrations
measured were higher to some degree at the outlet from the second pond.
1f analytical or sampling errors were involved, such a pattern would not
have prevailed.
.Based upon the contention by Company officials that Station

CSC-2A is most representative of the discharge by the refinery, the net
loads discharged during the 24-hour sampling period were calculated by
adding loads from stations CSC~-2A and CSC-3, and by subtracting the intake
loads at CSC-4, (Flows used in calculating the loads were furnished by
Company officials.) The loads thus calculated include 533,000 1lbs of TOC;
443,000 lbs of suspended solids; 340 lbs, chromium; 1.9 lbs, mercury; 285
1bs, copper; and 9,400 1lbs of lead. As indicated earlier, discharges
of oil anl grease were not determined at CSC-2A. The load discharged
at CS5C~2 during the 24-hour sampling period was 12,000 lbs. The discharges
also added 12 X 1012 calories heat.

| Survival studies, employing white shrimp, were conducted in situ at
industrial sites Statioms CR-3, 3.1, 3.2, 3.3, 4.1, and 4.2 and at 11.2
and 1 [Figuré 2-1) following methods outlined in Appendix C. A 100 percent

shrimp mortality [Appendix D] at all industrial site stations within a

CCR 000036404
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Zb-houf-expogur@ﬁperiod, precluding taste and odor studies. Shrimp at
Control Stations CR~11.2 and CR-1 [Figure 2~1] had 24-hour mortalities
of 10 and 20 percent, respectively [Appendix D].

A sediment sample, collected below the main discharge (station CR-3.2),
vas composed of black soft sediment having a strong petrochemical odor
(Table E~1, Appendix E]. Almost 20 percent of the sample was volatile
materials. An OSI value of 2.8 indicates an organic sludge undergoing

decay and decomposition. The sediment also con.ained 5.4 pg/g of mercury.

SECOND SAMPLING PROGRAM AND RESULTS

This section sumnarizés the results of the‘second sampling program
of Cities Service 0il Company refinery.

As noted in the section titled "First Sampling Program and Results",
discrepancies connotating differences in quality were perceived between
two sampling points, CSC-2 and CSC-2A [Table 2-3]. Because of these dis-
crepancies a second survey was conducted on October 22 and 23, 1971.

On October 21, 1971, T. P. Harrison, Enforcement Office, EPA, Region VI
contacted officials of Cities Service 011 Company refinery to make arrange-
wents for the re-sampling program. On October 22, 1971, J. L. Hatheway,

L. R, Walz, ;nd H. W. Boyle contacted Stan Gilliard of the refinery to
outline and make arrangements for the second survey, Mr. Gilliard was
cooperative and agreed to the re-sampling survey as well as to the addition
of station CS5C-2B. He also informed Mr. Hatheway that effective September 19,
1971, the refinery began discharging "sour water"* at a rate of 325 gpm to

a deep well.

* "Sour water" is a trade term that identifies a process waste which con-
tains high concentrati ns of hydrogen sulfide, ammonia, and phenols.

"CCR 000036607
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Aliquots (125 ml) were composited every two hours éonmencing at
12:15 p.m., on October 22, 1971, at six sampling atations in the refinery
[Figure 2-1]}. [Description of these stations is provided in Table 2-4.]
At atations CSC-2A and CS5C-~2B the samples were colleqced at a point below
the steel curtain and at mid-depth, respectively. The samples collected
frow the lower pond (CSC-2B) consisted of a composite of two grab samples.

On October 23, grab samples for oil and grease analysis were obtained
at stations CSC-2A and CSC-2 at 10:30 and 10:40 a.m., respectively. At
the request of Cities Service 0il Company persomnel, all collected
samples were divided and a portion given to them; the remainder was for-
warded to EPA laboratories for analysis. [Analytical results and field
measurements of the second sampling program are listed in Table 2-6.]

During the 24-hour period, waste loads discharged from the refinery
wvere calculated by adding loads from stations CSC-2A and CSC-~3, and sub~
tracting the intake loads at CSC~4. PFlows used in calculating the loads
were furnished by Company officials and compare with ianformation in
Louisiana Stream Control Commission files. The daily loads calculated
include 25,000 lbs of COD; 3000 1bs, suspended solids; 16 1lbs, chromium;
134 1bs, copper; 167 lbs, lead; 12,000 1lbs of oil and grease, and 11 X 1012

calories of heat.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)
the discharge levels of certain materials based on data submictted by the
Cities Service 0il Company for its refinery. A summary of the information

from the Commission files is as follows:

CCR 000036608




TABLE 2-6

SUMMARY OF ANALYTICAL RESULIS AND PIELD UREMENTS
FROM SECOND SAMPLING PRO ]

13

Conductivity Tewmp Solids
e ymhos/cm *c__ TOC con total “eusp

Station wad range range  mgfl mg/l 1bs/fday vzl 1bs/day mgfl ibs/day

csc-2 230 18,000-21,000 35-38 <5 190 459,000 50 121,000
« £SC-2A 290 18,500-22,000 31-35 <5 140 339,000 14,500 35.1 X 106 40 97,000

CsC-2B 290 22,000 35 <5 120 291,000 14,700 35f6 X 106 40 97,000

csc-2C 89 520 14,300 160

csc-3 58 16,000-22,000 35-3% <5 110 53,000 14,000 6.78 X 106 80 39,000

CSC-4 400 18,000-23,000 25-26 <5 110 367;000 14,300 47.7 X 106 40 133,000

61-11
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SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

TABLE 2-6 (continued)

FROM SECOND SAMPLIKG PROGRAM

041 and Grease Cadmium Chromium Copper Least

Station mg/l 1ba/day mpfl ibs/day »e/l ibs/day o/l lbs/day ngfl ibs/dey
csC-2 9 22,000 <0.01 0.03 73 0.10 242 0.19 459
CSC-2A 5 I 12,000 <0.01 0.03 13 0.16 87 0.14 338
Csc-28 <0.01 0.03 13 0.14 339 0.08 154
CcsC-2C 0.02 0.44 0.3 0.63

€sC-3 , 0.02 10 0.02 10 0.10 48 0.06 2%
CsC-4 <1. 0.01 33 0,02 67 0.09 n 0.06 200

a/ Analytical procedures are outlined im Appendix P,

b/ Flow data, provided by T. W. Kirby, compare with information collected from Louisiana Stream Control
Coxmission files.
2/ No interferenge from calcium detected.

b
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Quantity of =Discharge:
Temperature:

Turbidity:

True Color:

Organic Materials (0il):
Organic Materials (BOD):
Inorganic Materials:*

45

535 cfn

68-102°F

2560 JTU

60

17,300 1lbs/day - 6 ppm
98,400 1bs/day - 34 ppm
100,C00 1bs/day ~ 37 ppm

Toxic Materials:

Chromate 80 lbs/day - 0.03 ppm

Phenol 1,205 lbs/day - 0.45 ppm

Zinc 117 1bs/day ~ 0.13 ppm

Mercury ‘0 lbs/day - 0 ppm.
PROPOSED WASTE TREATMENT

Towers are being constructed at the Cities Service 0il Company refinery
that will permit recirculation of cooling water. Operation of the cooling
facilities will reduce flow through the ponds by approximately 130 mgd.

As noted earlier, EPA investigators were not permitted to sample the
process wastes entering the pond system, As a result, the present treat-
ment capability could not be determined., Since the detention time will
remain short, reduction of the flow through the system by 130 mgd cannot be
expected to increase materially the treatment efficiency. The proposed
additional wastewater treatment consists principally of in-plant process
control and primary treatment for the residual.

At the time of the first EPA investigation, sour water was included
with the wastes treated in the pond system., A deep well system (4,500 ft)

had been constructed and was being used for disposal of sour water at the

time of the second investigation. The Cities Service 011 Company refinery

has been issued a permit by the mineral division of the Louisiana Department

of Conservation to operate this disposal well. The quantity and quality of

* Incoming River water would contain as much as 53,000,000 lbs/day of
dissolved solids, to which the above would be added.
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the sour water produced is not known but the disposal well is rated at

800 pgm (1.15 mgd).

CONCLUSIONS

From the data obtained during the second sampling program, October 22
and 23, 1971, the discharged' waste loads, as measured at stations CSC-2
and CSC-2X,. are comparable., Waste loads at both these stations are very
comparable to' those measured at station CSC-2 during the first sampling
program. The reason for the discrepancy between measured' waste loads at
CSC~2 and CSC-2A during the first survey is not readily apparent. Operation
of the disposal well appegrs to have contributed to the reduction of waste
loads discharged to the River. So, it is concluded that:

1. The waste loads determined at statioms CSC-2 and CSC~2A in the
second survey confirm the waste load measurement at station CS5C-2 in the
first survey,

2. The refinery discharges carbonaceous materials; suspended solids;
chromium; mercury; copper; lead; phenols; and heat to the Lower Calcasieu
River, in violation of Section 407, Rivers and Harbors Act of 1899 (33 USC:
401-413) .

3. Observations of receiving waters, the discharge of oil and grease
at station CSC-2A (12,000 lbs/day), and the character of the bottom deposits
in the Lower Calcasieu River in the vicinity of the refinery substantiate
that oil and grease in objectionable quantities are being discharged by the
refinery into the River.

4., River water near the refinery discharge is toxic to shrimp, one

of the native forms of aquatic life found in the Lower Calcasieu River.

CCR 000036612
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5. qu;ing;facilities, which will reduce flow through the pond system,

are under construction. The pond system will continue to be used for treat-
ing the remaining waste stre#ms and constitutes primary treatment even
though ponding iz no suitable treatment for refinery wastes.

6. Operation of the disposal well, if continued, may result in reduc-
tions in the amounts of ammonia and sulfides and other substances now dis-
charged to the pond system. (Such disposal is contrary to EPA policy guide-

lines and previous regulatory practice.)

RECOMMENDATIONS

It is recommended that:

1. Consideration be given to initiating appropriate abatement actions
against the Lake Charles Refinery of the Cities Service 01l Company for
discharges of carbonaceous materials; suspended solids; chromium; mercury;
copper; lead; phenols; and heat to the Calcasieu River.

2. The appropriate Federal District Court be requested to enjoin
the Cities Service 0il Company from use of the disposal well because such
practice is contrary to the publiec interest and may endanger public water
supplies.

3. The Corps of Engineers permit, to be issued to this refinery,
limit the discharge of BOD; COD; TOC; suspended solids; oil and grease;
heavy metals; complex organics; and heat to levels comsistent with best
available treatment and with the water quality standards for the Lower

Calcasieu River,

CCR 000036473
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BACKGROUND INFORMATION

Facility Descriprion

Ownership of this plant is divided as féllows: approximately two-
thirds by Cities Service 0il Company and one-third by Continental 0il
Company, thus the name Cit-Con.

This lube and wax plant operates continuously. Of the 454 persons
employed at the plant three are involved in water pollutioﬂ control
activities. Finished products are liquid paraffin wax; vacuum gas oil;
wax slabs; finished neutral oil; finished light intermediate neutral oil;
finished heavy oil; soft wax by-product; finished bright stock; and amor-
phous wax,

The primary raw material is topped crude. Rated plant capacity

is 30,000 barrels per day of feed, of which 9,500 barrels are lube stock.

‘Water Supply

Water for use in this plant is obtained from a series of four wells,
each of which is rated at 1,000 pgm (1.44 mgd). Approximately 1,000 gpm
(1.44 mgd) are used for non-contact cooling and 2,000 gpm (2.88 mgd) for
process water. Water is also used to slurry fine clay employed as a de-

coloring agent, to disposal pits.

Existing Waste Treatment

Wastewater discharges from this industry are treated in a large oxida-
tion pond where gravity separation and skimming of oil and grease are pro-
vided. The wastowster flow ie approvimately 3.32 mgd, of which 0.43 mgd is
cooling water. The oxidation pond has a retention time of about 70 days.

Effluents from this pond and the clay pits discharge to an open channel that

CCR 0000364] 4
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subsequently enters Bayou d'Inde [Figure 2-2}.

DISCUSSION OF SAMPLING PROGRAM AND RESULTS

Aliquots (125 ml) of the plant effluent were collected every two hours
and composited over a 24~hour period commencing at 7:15 a.m. April 21,
{Description of sampling stations is provided in Table 2-7.] The plant
effluent samples were taken at a rallroad bridge (CSC-6), located approxi-
mately 500 feet downstream of the oxidation pond [Figure 2-2}. At this
sampling point the effluent from the clay slurry pits was thoroughly mixed
with the pond effluent. A grab sample was collected, at 4:40 p.m. April 17,
for oil and grease analysis. [Results of the effluent sampling are shown
in Table 2-8.]

During the 24-hour period of sampling the lube and wax plant discharged
410 1lbs of TOC; 60 1lbs, NH3-N; 630 lbs, suspended solids; and 190 1lbs of oil
and grease.

Shrimp survival studies were conducted in Bayou d’Inde at station
CR-6.,1 {[Figure 2-2) and at Control Stations following methods outlined in
Appendix C. Sediment samples were collected upstream of the lube and wax
plant and at Station CR-6.2 [Appendix E].

Survival studies with shrimp indicate that total mortality occurred
within six hours [Appendix D). The lack of oxygen in the water or the
toxicity from either industrial wastes or noxious gases (released from
the sludge-covered bottom) was considered as cause of death. The 100
percent mortality precluded taste and odor tests. During this time span,

at CR-11.2 and CR-1, shrimp mortalities were 10 and 20 percent, respectively.

CCR




o

=
4.

o
CsC-5
I
\‘
'

FAY SLYEHY bt

VAL DON

CITCON

FUBE ANL
WAX FLANT

LA 108

TR
PETRO
CHEMICA
PLANT

e =

)
1

£

HERC UL

{FIRESTON

L — — —
-

1

CHC Ol WEFINING 7

Pt AMNT
i

L
/ y
[

|

CCR 000036616

S RN I Y S T

bipute 7/

bitlwent & Recerving Water Samphng Lecations for Cities Sevvice 81 Co

Lube & Wax Piant {#iT CON} & Petrochemicyi Phow

T

o e R TR




TABLE 2-7

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number

Description and Remarks

C5C-6

CR-1

CR—601

CR'—6. 2

Effluent from oxidation pond of lube and wax plant, collected at
rallroad bridge approximately 500 feet downstream from pond.

Lower Calcasieu River near Calcasieu Landing (above intracczstal
waterway) near channel marker 92 (Control Statiom).

Bayou d'Inde downstream from Cit-Con, and Cities Service petro-
chemical plant. :

Bayou d'lInde upstream of Cit-Con, and Cities Service petrochemical
plant.

Lower Calcasieu River, south shore, south of Clooney Island just
west of Lake Charles (Control Station).




SUMMARY OF AMALYTICAL RESULTS AND FIELD l{EASUR.EHENTSy

TABLE 2-8

Conductivity Temp Solids
pH __pwhosfem *C TOC total susp NH+ as N
Sta Flow range range copposite range mefl __1bs/day mz/l  1bs/day mg/l _1bs/day _ mg/l 1bs/day
CSC-6 2.91 7.2-8.6 460~ 510 26-29 17 410 361 8,800 26 630 2.35 60
540
0i1 & Grease Cadmium Chromium Mercury Lead Copper

Sta mg/1 1bs/day o/l wgfl lba/day _bRfl mgfl mg/l
Ccsc-6 8 19¢ <0.05 0.07 2 <0.1 <0.1 <0.02
;7 Anzlytical procedures are outlined in Appendix F.
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Sediment aézlyaes from CR-6.1 indicated a 20 percent volatile material
and an OSI value of 3.4 [Table E-1, Appendix E]. This value indicates a
highly organic bottom deposit that is undergoing decomposition and
stabilization. Upstream of the lube and wax plant discharge the sedi-
ment was compased of decaying material, vegetation, leaves, etc. At this
location the OSI was only slightly lower (3.1); likewise, the volatile

material (19 percent) was lower.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)
the discharge levels of certain materials based on data submitted by the
Cities Service 0il Company for its lube and wax plant. A summary of the

information from the Commission files 18 as follows:

Quantity of Discharge: 5.1 cfa*

Temperature: 65-87°F

Turbidity: 36 JTU

True Color: 30

Organic Materials (BOD): 2870 1lbs/day - 104 ppm
Phenol 825 lbs/day - 30 ppn

Organic Materials oil): 5,520 1bs/day - 200 ppm

Toxic Materials )
Chromium 12 1bs/day - 0.42 ppn
Zinc 4 lbs/day - 0.16 ppm

* Approximately 87 percent of the 5.1 cfs is discharged to the
Cities Service refinery sewers and thence to the Lower Calcasieu
River; 0.7 cfs goes directly to Bayou d'lInde.

PROPOSED WASTE TREATMENT
A larger oxidation pond is being constructed for this plant. The cost
for new facilities was estimated at $1.5 million. (The plant was under con-

struction at the time of sampling.) They are scheduled to be in operation

by the latter part of 1971.
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CONCLUSIONS

It is concluded that:

1. The dally discharged loads of 410 pounds of carbonaceous material;
630 pounds of suspended solids; and 190 pounds of oil and grease are vio-
lations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).

2., Construction of new facilities for treatment of the lube and wax
plant liquid wastes is underway.

3. Results of survival tests with shrimp were inconclusive because
effects of other, nearby discharges could not be separated from those of the

lube and wax plant discharges.

RECOMMENDATIONS

It is recommended that:

1. The Office of Enforcement, EPA, monitor progress toward completion
and operational status of the treatment facility, now under construction.

2, If suitable treatment is not operational by June 1, 1972, con-
sideration be given to initiating appropriate abatement actions against
the Company for the discharge of carbonaceous materials; nitrogenous mate-
rials; suspended solids; and oil and grease.

3. If the new treatment facilities are in operation by June 1, 1972,
the discharge from the lube and wax plant be reevaluated and, if the
quality does not meet applicable criteria, appropriate abatement actions
be initiated.

4, The Corps of Engilnecrs permit, to be issued, limit concenirvatisans
of BOD; COD; TOC; suspended solids; oil and grease; and complex organics, to
levels consistent with best available treatment and applicable water qualify

standards.

CCR
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_ BACKGROUND INFORMATION

Facility Description

The materials produced at the Cities Service Petrochemical and Ethy-
lene-Propylene plant are propylene; ethylene; butadiene; butane and dimer;
ethylene glycol; ethylene oxide; polyglycols; and ammonia.

The plant operates continuously. Of the 498 persons employed in
production, three ~ an engineer, a chemist, and an equipment operator -
are involved in water pollution control.

Rated annual capacities of the facility are 900 million lbs of ethy-
lene; 500 million lbs, propylene; 220 million lbs, pélyethylene; six
million 1lbs, ethylene oxide; and 22 million gal. of ethylene glycdl.

The raw materials employed include raw gas; ethane; by-products from
the Cities Service 0il Company refinery identified only as C2 stream and
03 mix; propane; butadiene; nitrogen; hydroformer gas; platformer gas;

caustic soda; and sulfuric acid.

Water Supply

Water is obtained from seven wells, each of which is rated at 1,000 gpm
(1.44 mgd). This water 18 used for cooling water makeup, boiler feed, and
process water, 'Approximately 223 mgd of cooling water is recirculated
through the cooling systems, The condensate from the cooling water is sold

to a neighboring industry.

Existing Waste Treatment

The wastewator diacharge from thia industry is approximately 2 mgd.

Treatment consists of neutralization; oil separation (gravity); and three

CCR 00003667,
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aerated lagoons -~ totalling five acres, which are operéted in series. The

effluent from the lagoons is discharged to Bayou d'Inde.

SAMPLING PROGRAM AND RESULTS

Aliquots (250 ml) of the treated waste were collected every four hours
and composited over a 24-hour period commencing at B8:40 a.m. on Abril 21.

A grab sample was collected for oil and grease analysis at 4:15 p.m. on
April 17, A grab sample for special organic analysés was collected at
11:45 a.m. on April 21. Samples of the effluent from the petrochemical
plant's third lagoon, were collected at the overflow structure prior to
discharge in Bayou d'Inde (CSC-5). [Its location is shown in Figure 2-2.
Analytical resuits for station éSC—S are tabulated in Table 2-9.]

The organic compounds [Table 2-10] represent the major constituents
in the effluent sample, Other compounds were observed in lesser concen-
trations, but were not positively identified. The results demonstrate
that a wide variety of aromatic chemicals are discharged by the Company's
petrochemical plant. The specific toxicity of these compounds has not been
determined. However, discharge of these compounds undoubtedly has a
detrimental effect on the receiving water.

Net loads discharged by the petrochemical plant during the 24-hour
sampling period included 59 lbs of chromium; 20,200 lbs, COD; 5,900 1bs,
TOC; 180 1lbs, ammonia; 2,600 lbs, suspended solids; and 165 1lbs of oll and
grease.

Shriwp survival teste and sediment analysea far the staticne in Bayou
d'Inde are discussed under the section covering waste treatment and disposal

at Cities Service 0il Company lube and wax plant.

CCR 0000344,




TABLR 2-9

SUMMARY OF ANALYTICAL RESULTS AND FIELD HIEASUREI{ENTS!-,

Conductivicy Solids
_pH ymhos/ca Tern *C TOC CcOD total Busp NH., sas N

. — 88 K
Sta Flow range range range mpfl lbafday mg/} 1lbs/day wmg/l 1bs/day wgfl 1lbs/day wmg/l 1bs/day
cs¢-5  3.95 9.2-9.7 1,000-1,600 26-28 180 5,900 612 20,200 868 28,600 78 2,600 5.35 180

Oil & Grease Chromium Mercury Lead Copper
mg/l 1bs/day mafl 1bs/day pgfl 1bs/day _mgfl o/l 1bs/day

5 165 1.8 59 0.8 0.0264 <0.1 0.09 3

8/ Analytical procedures are outlined in Appendix F.
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TABLE 2-~10

RESULTS OF ORGANIC ANALYSIS

Concentration Load
Compound Identified (mg /1) 1b/day
2=-Methylnaphtilene 0.030 1.1
1~Methylnaphthalene 0.025 0.9
2,6-Dimethylnapvhthalene 0,015 0.5
Indan 0.007 0.3
Indene 0.026 0.9
m-Xylene 0.008 0.3
1-Methylindene 0.002 0.1
3-Methylindene 0.003 0.1
Naphthalene 0.053 1.9
o-Methylstyrene 0.001 0.05
m=-Methylstyrene 0.02 0.8
p-Xylene 0.002 0.1
o-Xylene 0.006 0.2
Phenol 0.060 2.1
Styrene 0.031 1.1

, Cep
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DATA:REP6RIED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission did not hsve in its files, any

information ou the industrial waste discharge from the Cities Service 0il

Company petrochzmical plant.

PROPOSED WASTE TREATMENT
The Cities Service 01l Company is presently ccnstructing a new kind of
"extended aeratiomn" facility in order to treat wastewaters from the petro-~
chemical plant. This new facility, to cost approximately $3 million and
scheduled to be placed in operation during 1972, should reduce the loads of

CoD, TOC, and suspended solids now being discharged to Bayou d'Inde.

CONCLUSIONS

It is concluded that:

1. Present discharges of chromium; carbonaceous materials; nitro-~
genougs materials; suspended solids; complex organics; and cil and grease
congtitute violations of Section 407, Rivers and Harbors Act of 1899
(33 USC: 401-413).

2. Treatment facilities, now under construction, should reduce
quantities of carbonaceous and nitrogenous materials discharged to the
Lower Calcasieu River and may also reduce quantities of complex organics
and suspended solids discharged. (No evidence exists, mor has any claim been
made, to the effect that the new treatment will eliminate discharges of

heavy metals and oil and grease.)

c
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RECOMMENDATIONS

It 18 recommended that:

1. The Office of Enforcement, EPA, monitor progress toward comple-
tion of new facilities for treatment of the liquid wastes generated by the
plant, and that it further conduct follow-up monitoring of actions taken
to reduce discharges of chromium and oil and grease.

2. If the new treatment facilities now under comstruction are not
operational by June 20, 1973, consideration be given to initiating appro-
priate abatement actions against the Company for discharges of carbonaceous
and nitrogenous materials,‘suspended solids, and complex organics,

3. If the new treatment facilities are on-line by June 30, 1973,
the treatment provided be reevaluated, and abatement measures, as needed,
be initiated.

4, The Corps of Engineers permit, to be issued this industry, limit
discharges of BOD; COD; TOC; heavy metals; suspended solids; complex
organics; and oil and grease to levels consistent with best available treat-

ment and water quality standards for the Lower Calcasieu River.
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GENERAL INFORMATION

In conjunction with other chemical plants and petroleum refineries,
the Continental 0il Company 1is a substantial industrial contributor to the
economy in the Lower Calcasieu River area. The Company's facilities are
involved primarily in the production of organic chemicals, carbon black,
and oil refirery products.

Continental operates four facilities in the Lake Charles area:
(1) Continental Carbon Company; (2) Continental 0il Company ~ Lake Charles
Petrochemical; (3) Continental 0il Company ~ Lake Charles Refinery; and
(4) Continental 0il Company -~ Lake Charles VCM Plant [Figure 3-1].
Although these plants are in proximity to each other, all are under sep~

arate management.

Initial Contact

Representatives of EPA's DFI-DC staff visited these industries during
the period March 24-31, 1971, to obtain information for an industrial
waste inventory. Company officials contacted at that time were very
cooperative, provided the information requested, and conducted tours of
their respective plants. Subsequent to these meetings, Refinery and VCM
plant officlals were contacted, on April 15, to discuss sampling of plant
effluents. Officials of the carbon Company and Lake Charles Petrochemical
were contacted on April 16, They were informed that the industrial waste
source sampling was in conjunction with a survey of the Calcasieu River
Basin being conducted by EPA.

Permission was granted to sample all the effluent discharges. No re-

strictions were placed on the sampling of process wastes prior to treatment.

CCR 000036628
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Aliquots (125 ml) Qere collected of each of the industrial discharges and
composited over a 24-hour period. These composite samples were analyzed
for TOC; COD; total and suspended solids; and selected heavy metals. All
of the industrial waste effluents from Continental 011 Company discharge
to Bayou Verdine,
Responsiblas Company officials contacted, information on plant oper-

ations, etc., and the results of each sampling program are discussed in

the following report,

CCR 000034639
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~  BACKGROUND INFORMATION

Facility Description

The plant ia owned by the Cﬁntinental 011 Company (80 percent) and
the Witco Chemical Corporation (20 percent). The plant's rated capacity
per day is 250,000 to 300,000 lbs of carbon black. The raw materials
used in the process include coke and gas oil. This plant operates con-

tinuously and employs seventy—-one persons.

Water Supply

Water is purchased from Continental 0il Company, which borders
Continental Carbon Company on two sides. Water is used for washdown

(quenching), drinking, and pelletizing of the product.

Existing Waste Treatment

A settling pond is employed to collect the small carbon fines. The
pond effluent is discharged to Bayou Verdine [Figure 3-1). Banks of Bayou
Verdine downstream of Continental Carbon have a flat gray-to-black color,
attributable to the discharge from the settling pond., According to the
Continental Carbon Company Manager, Louis Herst, constant agitation of
carbon fines by the wind causes the material to be blowr about the plant
site. Some of these fines find their way into the Bayou. The Manager
stated that during the period 1968 to 1971, the Company converted the air
pollution control system from wet scrubbers to bag houses. He indicated
that this change had reduced the water pollution problems caused by the

carbon fines,

Chronology of Contacts

Mr. Herst was contacted by Mr. Helton of the DFI-DC staff, on

CCR 000036631
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March 31, 1971, to obtain inventory information. R. D. Harp and J. L. Hatheway,
also of DFI-DC, met with Mr. Herst on April 16, to plan the industrial

sampling program,

SAMPLING PROGRAM AND RESULTS
Effluent sampling commenced at 9:00 a.m., April 20. Aliquots (125 ml)
were composited every two hours for 24 hours. Samples were collected from
the Continental Carbon plant settling pond effluent (Con-7) which is
discharged to Bayou Verdine. [Analytical results and recorded field mea-
surements are listed in Table 3-1.]
Loads discharged durihg the 24-hour sampling period included 50 lbs

of COD; 10 1lbs, TOC; and 10 1lbs of suspended solids.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission had, in its files, no infor-

mation on the industrial discharge from the Continental Carbon Company.

PROPOSED WASTE TREATMENT

No new treatment facilities are proposed for the next five years.

CONCLUSION
It is concluded that:
1. The pollutant loads discharged by Continental Carbon are of no

serious consequence to the receiving waters.

RECOMMENDATTONS
It 18 recommended that:

1. No abatement proceedings be initiated at this time;

Ce
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TABLE 3-1
SUMMARY OF AMALYTICAL RESULTS AND PIELD !‘!EASUREHENTSy
Conductivity Temp Solids
Flow pH _ pmhoafcm *c TOC coD tocal susp
Sta mgd range range composite range wgfl 1bs/day wgfl 1lbsfday. wmgpfl 1bsfday wg/l 1lbs/day
CON~-7 0,032 7.4-8.0 500-825 570 22-30 &3 10 180 50 &40 120 36 10
Cadmium Chromium Mercury
Sta oe/l wg/l 1bs/day g/l 1bs/day
CON-? «0.05 0.03 0.01 0.1 0.00003

£
59950000 ¥35

a/ Analytical procedures are outlined in Appendix F,

$-T11
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2, The discharge permit, to be issued by the Cérps of Engineers,
limit discharges of BOD; COD; TOC; heavy metals; complex organics; suspended

solids; and oil and grease, to levels consistent with best available treat~

ment and the water quality standards for the Lower Calcasieu River.
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% BACKGROUND INFORMATION

Facility Description

Headquarters for this plant (P, O. Box 37, Westlake, Louisiana 70669)
is the office of the Petrochemical Salesz Division, Continental 01l Company,
80 Park Plaza East, Saddlebrook, New Jersey 07662. This plant operates
continuously and employs 320 persons in its production operation. Twelv
individuals (a superintendent; an engineer; a chemist; a foreman; four
equipment operators; and four maintenance men) are employed in the water
pollution control program.

The annual, rated capacities of this petrochemical facility are 150
million 1lbs of industrial alcohol; 550 million lbs, ethylene; 98 million
1bs, methyl chloride; 200 million 1lbs, normal paraffins; and 50 million
lbs of ethoxylates.

The raw materials used are: ethylene; aluminum; hydrogen; "raffinate";
sulfuric acid; ethylene oxide; acetic acid; caustic seda; phosphoric acid;

hydrochloric acid; kerosene; ethane; propane; and methanol.

Vater Supply

Water is obtained from five wells (700 ft deep), each rated at 1,500
gpm (2.16 mgd); It is used for process, boiler feed, and non-contact cool-

ing.

Existing Waste Treatment

There are three wastewater discharges from this industry. These
originate in the zlcohol plent, paraffin plant, and the ethylene plant

[Figure 3.1]).

CCR 000036635
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Effluents from the alcohol and paraffin plants discharge to a drainage
ditch that subsequently enters Bayou Verdine. The ethylene plant effluent
(cooling water) discharges to a second drainage ditch that also collects
the VCM piant discharge before entering Bayou Verdine.
Present treatment of the waste discharges consists of the following:
1. Wastewater passes through an AP1 separator, at the paraffin plant;
2, Caustic wastes are treated in a neutralization basin and oily
wastes pass through an APl separator -- both waste streams passing
through a settling basin prior to discharge, at the alcohol plant;
(The Company representative stated that total chromate removal
is obtained in the system.)

3. Cooling water receives no treatment prior to discharge, at the

ethylene plant.

Chronology of Contacts

On March 29, J. L. Hatheway of the Division of Field Investigations-
Denver Center, EPA, met with Gary D. Johnson, environmental engineer at
the Lake Charles Petrochemical plant, to ebtain inventory information.
R. D. Harp and Mr. Hatheway, DFI-DC, contacted Mr. Johnson on April 16,
to plan the first industrial sampling program., J. V. Rouse, DFI-DC, con-
tacted J. D. Minott, a senior process engineer at Continental's Lake Charles
VCM plant -- in the absence of Mr. Johnson, at the beginning (November 1)
of the second industrial sampling program. Mr. Minott was cooperative,

consented to the resampling of the Petrochemjcal Plant effluent, and re-

quested samples, duplicate to those collected by EPA, for the Company.
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% FIRST SAMPLING PROGRAM AND RESULTS

Aliquots (125 ml) were collected at two-hour intervals, beginning at
6:45 a.m., April 20, and continued for 24 hours. Grab samples for oil and‘
grease analysis were collected at Station CON-2 at 2:30 p.m., April 17,
and at 6:45 a.m., April 20. One grab sample for oil and grease analysis
vas collected at CON-8, at 9:30 a.m., April 29. A grab sample for specific
organic analyses was taken at station CON-8 at 9:30 a.m. on April 29. ([See
Table 3-3., In Table 3-2 is a description of the sampling stations for the
petrochemical plant, In Table 3-4 is a summary of analytical results and
field measurements. ]

Four alcohols [Table 3-3] comprise the major extractable organics in
this effluent, However, numerous other materials were observed in lower
concentration, but were not identified. Although these alcohols probably
have little toxic effect on the receiving environment, they do exert a
considerable oxygen demand, and in the concentrations observed, may repre-
sent an economic loss to the Company.

At the requeat of Mr. Johnson, an additional 24-hour composite sample
of the ethylene plant effluent was collected at CON-ZA.:/ A TOC value
of 620 mg/l was measured at Station CON-2, but at CON-2A the TOC value
was only 8 mg/l. The Company official contended that both tidal action
and the discharge from the vinyl chloride monomer (VCM) plant interfered
with the sample obtained at CON-2. This contention was not borne out
by the pH, TOC, and total solids values observed at CON-2, No waste
Eﬂ’?ﬁ?Z‘ZE&tian 18 located within the Company property at the point of

discharge to the drainage ditc’.. Access to the ethylene plant was
initially denied to the investigators because of the latent dangers

associated with not being familiar with the processing and production
of petrochemicals.

CC’?
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TABLE 3-2

DESCRIPTION OF EFFLUENT SAMPLING POINTS

I11-9

Station

Number Description and Remarks

CON=-2 The c¢ooling water effluent from the ethylene plant; samples col-
lected from a ditch to Bayou Verdine at a point 500 ft outside
the south property fence. (This is 100 ft upstream of Station
NO - CON"l -)

CON-2A The cooling water effluent from the ethylene plant; samples col~
lected at the point of discharge from a 4Z-in reinforced concrete
pipe to a drainage ditch to Bayou Verdine. Sampled April 23-24,
1971.

CON-8 Samples collected from a drainage ditch crossing the plant pro-
perty at the weir. The flow is primarily made up of wastewater
from the API separator at the paraffin plant. Wastewater from
the alcohol plant, and discharges from the oily water sewers of
the ethylene plant.

TABLE 3-3
RESULTS OF ORGANIC ANALYSIS
Concentrations Load
Compounds Indentified (mg/1) 1bs/day

n~Butanol 16 90
n-Decanol 2,5 15
n-Hexanol 65 375
n-Octanol 19 110

Cc
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TABLE 3-4

SWMARY OF ANALYTICAL RESULTS AND FIELD !‘EASUREHENTS-'!

Conductivity Temp Solids N

Flov _pli yuhos fem *c TO0C total susp 011 & Crease '’
Sta mpd range range composite range mg/l 1bs/day 1bs/da mgfl 1ibs/d ibs/da
CON-2 1.33  5.8-7.2 560-1,150 750 30-3%4 620 6,890 570 6,330 32 355 Z-Sy 22-56
COoN-2A 1.30 2.1-7.9 900-1,600. 1,140 25-36 8 90 827 8,980 36 390
CON-8 0.72 4.1-6.7 2,500-5,000 4,000 30-36 130 780 2,650 15,900 34 200 7 40
- Cadmium Chromium Mercury Copper Lead
Sta mg/1 ogfl 1bs/day g/l 1bs/day og/i ogfl 1bs/day
CON=-2 <0.05 <0.01 <0.1 <0.02 <0.1 -
coN-2A <0.05 <0.1 0.2 0.0022 <0.02 <0.1 '
CON-8 <0.05 0.30 2 0.2 0.0018 <0.02 0.2% 1.2

af Analyticsl procedures are outlined in Appendix F.

4

Two separate grab samples.

&f No interference from calcium detected.

O0T-I11




I11-11

S EE 2

streams enter the drainage ditch between CON-2 and CON-2A.
Calculations, based upon analytical data obtained from CON-2 and

CON-8, indicate net discharge loads during the 24-hour sampling period,

of 7,670 lbs of TOC; 560 lbs, suspended solids; and 60 to 95 1lbs of oil

and grease.

SECOND SAMPLING PROGRAM AND RESULTS

In order to resolve the digparities noted earlier between results for
CON~-2 and CON~2A a second survey was conducted on November 1, 2, and 3,
1971.

Effluent sampling comﬁenced at 6:30 a,m., November 1. Aliquots (125 ml)
were composited every two hours for 24 hours and continued for 48 hours,
yielding two‘separate—daily-compos1ted samples., Each of the daily composite
samples was thoroughly mixed in its container and divided, with a portion
given to the Company and the remainder forwarded to EPA laboratories for
analysis. [Analytical results and field measurements of the second sampling
program are listed in Table 3-5.] Results of the second sampling program
indicate little difference between the waste loads measured at CON-2
and CON-2A.

Waste loads discharged from the Lake Charles Petrochemical Plant were
calculated by summing the aischarge loads from either CON=2 or CON-2A
with those from CON-8, These calculations indicated daily discharge
levels of 780 lbs of TOC, 310 to 590 lbs of suspended solids, and 40-95 lbs

of oil and grease.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION

The Louisiana Stream Control Commission approved (December 16, 1970)

CCR 000036640 ¢




TABLE 3-5

SUMMARY OF ANALYTICAL RESULTS AND FIELD UREMENTS FROM ' v oL
SECOND SAMPLING PROG v
Tenp Solids
Flow _pH Conductivity *c T0C - con total susp
Sta mgd range yohos/cm range =R/l 1 1lbefda 1 __1bs/ds mgfl lbs/da
CDN-Z!/ 1.33 7.7-8.1 850-1,750 31-35 <5 16 180 640 7,100 10 110
CON-Z‘-", 1.33 7.6-8.8 850-2,100 30~36 <5 . 20 220 700 7,800 15 170
L)N-ZA—‘-’ 1.30 7.3-7.9 850-900 33-37 <5 22 240 620 6,700 20 220
OON-ZA—‘j 1.30 7.5-8.8 800-1,700 33-37 <5 20 220 690 7,500 20 220

a4/ Anslytical procedures are outlined in Appendix 7. |
b/ Conposite sample collected November 1 and 2.
&/ Composite sample collected November 2 and 1.

T%99€0000 Y39
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the discharge lzvels of certain materials based on data submitted by

Continental Oil Company's Lake Charles Petrochemicai Plant, A summary of

the information from the Commission files is as follows:

Date of Application: August 28, 1970

Quantity of Discharge: 1.7 cfs

Temperature: 80°F

Turbidity: 100 BTU's

True Colorx: 15

Organic Material: 15,150 1bs/day equivalent to 1,652 ppm COD
Inorganic Material: Equivalent to 23,900 1lbs/day equivalent

to 26,007 ppm total dissolved solids
Toxic Materials: ‘
Phenols 4.8 1bs/day, equivalent to 0.5 ppm
Sulfide 7.5 1bs/day, equivalent to 0.8 ppm
Chromate 2.9 lbs/day, equivalent to 0.3 ppm

PROPOSED WASTE TREATMENT
In order to provide additional treatment to the wastes from the petro-
chemical plant a new aerated lagoon 18 under construction. The new system
is expected to s»rovide satisfactory removal of the TOC, COD, and suspended
solids. The new treatment facility may bring about further reduction of

0il and grease.

CONCLUSIONS

It is concluded that:

1. From the results of two surveys there appears to be no significant
difference between the waste loads measured at Station CON-2 or CON-2A.
(The data collected at Station CON-~2 during the first survey may have
reflected an inplant "spill", but is generally not representative of the
waste loads diccharged.)

2; Of the measured waste loads that are discharged by petrochemical

plant operations, the major portion originates at the paraffin and alcohol

CCR 00003664,
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plants (CON-8), féf which treatment measures are proposed.
3. Discharges of carbonaceous materials, suspended solids, and
grease and oil from the entire petrochemical plant operations constitute
violations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).
4. The new facilities for the treatment of these wastes now under

construction can be expected to reduce present pollutant loads to accept-~

able levels.

RECOMMENDATIONS

It is8 recommended that:

1., The Office of Enforcement, EPA, monitor progress toward completion
of the facilities now under conmstruction.

2. If the facilities now under congtruction are not operative by
March 1, 1972, consideration be given to initiating appropriate abatement
proceedings against the Company for discharging carbonaceous materials,
suspended solids, and oil and grease to Bayou Verdine, a tributary to a
navigable stream.

3. If the facilities are in operation by March 1, 1972, the nature
of the discharge from the plant be reevaluated.

4, The Cﬁrpa of Engineers permit, to be issued to Continental 0il
Company Lake Charles Petrochemical Plant, limit discharges of BOD; COD;
TOC; complex organics; heavy metals; suspended solids; and 0il and grease
to levels consistent with best available treatment and applicable water

quality standards.

CCR 000036643
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BACKGROUND INFORMATION

i

Facility Description

The refinery (P. 0. Box 37, Westlake, Louisiana 70669) is a subdivision
of the Continental 0il Company, Refinery Headquarters, Houston, Texas. It
operates continucusly and employs 475 persons. Eight employees (six full-
time and two part-time) are involved in pollution control efforts.

Finished products from this plant are propane; butane; LPG; gasoline;
kerosene; diesel fuel; heating oil; No. 6 fuel oil; and coke.

The rated plant capacity is 71,000 barrels per day. The production
rate is to be increased to 81,000 barrels per day by January 1972.

The primary raw material is crude oil. Other materials added in the
various processes include isobutane and polyvinylchloride. Also, the opera-
tion uses various metals that are of concern from the standpoint of water
pollution. Theee include chromates, zinc, copper, and tetraethyl and

tetramethyl lead.

Water Supply

The plant obtains water from six wells, each of which is rated at a
capacity of 2,000 gpm (2.88 mgd). These wells pump from the 200, 500, and

700-ft strata. Two reserve wells are not used routinely.

Existing Waste Treatment

Original wastewater treatment and disposal facilities included an API
trap, a settling pond, and separate wastewater collection system. The
Company began a water pollution abatement program in 1967. A corrugated

plate interceptor (CPI) has been installed that is reputed to give higher

CCR 000034644
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oil recoverigg t#én the API separators. An activated sludge unit and an
aerated lagoon follow the CPI,

Discharges to Bayou Verdine which result from the refinery are:

(1) Effluent from the serated lagoon;

(2) The effluent from a “"firewater pond" that receives cooling water

blowdown;

(3) Effluent from the coker area;

(4) The cooling water discharge;

(5) At least two intermittent discharges of small amounts of

unidentified liquid wastes,

At the time of the survey, the activated sludge unit was operating.
However, difficulties in maintaining an activated sludge were evident. The
activated sludge unit is designed with a retention time of 24 hours, but
owing to leaks in the aeration basin, it had been necessary to shut down the
unit and drain the basin several times in order to repair the leaks. Con-
sequently, the system had not stabilized and was not, according to Company
officials, providing effective treatment.

At the present time the activated sludge-aerated lagoon system does
not treat the effluents either from the "firewater pond", the coker area, or
the cooling water. The receiving water at the point where discharges enter
the Bayou appeared gray-black in color. According to Company officials,
this color is caused by carbon fines from the Continental Carbon Company
{Pigure 3-1l}. The banks of the channel were caked with what appeared to be
carbon fines [see p. 3-4]. The DFI-DC investigating team observed black

fines from the coker blowing about the area and into Bayou Verdine.

CCR 000036645
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Chronology of Contacts

On March 24, 1971, Company representatives Steve Carson and Bill Cayan

were contacted by J. L. Hatheway and M. R. Helton, Division of Field Investi-

tations=-Denver Center, EPA, for inventory information. R. D. Harp and
Mr. Hatheway, DFI-DC, met with these officials, on April 15, to plan the

industrial sampling program.

SAMPLING PROGRAM AND RESULTS

Sampling of the refinery discharges commenced at 7:30 a.m., April 20.
[In Figure 3-2 sampling locations are shown; their description is found in
Table 3-6.] Grab samples for oil and grease analysis were collected at
CON-6A and CON-7A, on April 17 at 11:25 a.m. and 1:50 p.m,, respectively,
and at all other locations starting at 7;50 a.,m., April 20. A grab sample
for organic analysis was also collected at Station CON-3 at 8:15 a.m.,
April 20. ({See Table 3-7.]

Samples at CON-6A and CON-~7A contained high concentrations of oil and

grease. On April 20, it was observed that at CON-6A there was no flow and

at CON-7A the flow contained no visible oil and grease. [Analytical results

and field measurements are summarized in Table 3-8.]

All the organic compounds identified [Table 3-7] in the refinery effluent

are normal aliphaiic hydrocarbons that represent a portion of the oil and
grease discharged by the refinery.

During the 24-hour sampling period, the refinery discharged 48 lbs of

chromium; 2,400 lbs, TOC; 490 lbs, ammonia as nitrogen; 8,600 lbs, suspended

golids; and 1,400 1lbs of oil and grease to Bayou Verdine.

CCR 000036646
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TABLE 3-6

DESCRIPTION OF EFFLUENT SAMPLING POINTS

Station

Number Description and Remarks

CON-~3 Effluent from the refinery's aerated lagoon that receives the
majority of process wastes of the refinery. Effluent is dis-
charged directly into Bayou Verdine.

CON-4 Effluent, from the "fire-pond", discharged'directly into Bayou
Verdine.

CON-5 Effluent is from the triangular pond that receives the cooling
water from the calcined coke shaker plus miscellaneous streams
from the coking area. Effluent is discharged directly into
Bayou Verdine.

CON-6 Cooling water effluent from the refinery to Bayou Verdine.

CON-6A Discharge from the coker area sampled for oil and grease on April
17, 1971. No flow on April 20-21. Discharge goes to Bayou Verdine.

CON-7A Sample collected, April 17, 1971, for oil and grease analysis,
from a drainage ditch that commences at the refinery, flows across
Continental Carbon property and discharges into Bayou Verdine.
No samples was collected on April 20, 1971.

TABLE 3-7
RESULTS OF ORGANIC ANALYSIS
Concentrations Load
Compounds Identified (mg/1) 1bs/da
Dodecane 0.22 2.2
Eicosane 0.30 2.9
Heneiccsane 0.19 1.8
Heptadecane 0.34 3.3
Hexadecane 0.43 4.0
Nonadecane 0.31 3.0
Octadecane 0.33 3.2
Pentadecane 0.49 4.8
Tetradecane 0.58 5.6
Tridecane 0.39 3.8
Undecane 0.05 0.4
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SUMMARY OF ANALYTICAL RESULTS AND FIELD masum-ms—‘j

S

Conductivity Tenp b Solide
pH _ymhosfem *c T0C CODJ total sugp 041 & Grease _¥H3 as N
Sta range range composite range 1 lbs/da 1 1bs/da 1 1bs/day wmgfl lbs/day mp/l lbs/day mp/l lbs/da
CON-3 7.4-8.6 3,400- 3,900 23-28 210 1,960 676 6,320 2,340 21,900 182 1,700 130 1,215 52.1 490
5,000
CON~-4 5.43 6.9-8.5 4&00-550 450 40-45 5 230 315 14,300 132 5,990 ) 180
conN-5 1.74 6.8-8.2 540-750 600 32-40 10 145 460 6,680 49 710 1 13
Co¥-6 0.934 3.3-8.9 1,150- 1,700 34-42 7 60 1,130 9,290 30 250 3 25
4,000
CON~GA : 190
CON-TA ' 100
Cadaium Chromium Mercury Copper Lead
Sta Bg/1 eg/l  1bs/day _ ppfl 1bs/day _wg/l  1bs/day  mafl ibs/day
CoN=3 <0.05 0.17 1.6 0.9 0.0084 0.03 0.3 . <0.1
CON=-4 <0.05 0.16 7 0.1 0.0045 <C.02 <0.1
CON-5 <0.05 0.41 6 0.3 0.0044 <0,02 <0.1
CON-6 <0.05 .0 33 a.1 0.0008 0.08 0.7 - O.].g 1

af Analytical procedures are cutlined in Appendix F,
b/ COD analyses were performed when TOC values exceeded 20 sg/l.
&/ No interference freca calciun detected.
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It should b; noted that the new activated sludge facility had not been
in operation for a sufficient period of time to achieve effective treatment.
When fully operational, the system in combination with the aerated lagoon
may reduce the TOC and suspended solids to satisfactory levels. It is doubt-

ful that the oill and grease will be reduced to a satisfactory level.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)
the discharge levels of certain materials based on data submitted by
Continental 0il Company - Lake Charles Refinery. A summary of the informa-

tion from the Commission files is as follows:

Date of Application: August 19, 1970

Quantity of Discharge: 18 cfs

Temperature: 110°F Maximum

Turbidity: 160 ppm

True Color: Clear to slightly yellow or slightly gray
Organic Material: 1850 1bs/day, equivalent to 19 ppm
Inorganic Material: 53,400 1bs/day, equivalent to 350 ppm

suspended solids or dissolved solids
Toxic Material:

Phenols 4 ppm maximum - 390 1lbs/day maximum
Hydrogen Sulfide (HZS) 6 ppm maximum equivalent to 585 lbs/day
maximum

PROPOSED WASTE TREATMENT
New waste treatment facilities have been comstructed and placed in
operation. All discharge points still must be connected to these facilities.

No plans presently exist for treatment of oil and grease or heavy metals.

CONCLUSIONS
It 18 concluded that:

1. Present discharges of chromium§ carbonaceous materials; nitrogenous

CCR 000036650
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materials; nqnpcﬁﬁed solids; complex organics; and o1l and grease constitut
violations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).

2, With new treatment facilities having recently been placed in
operation, they may reduce the discharges of carbonacecus and nitr genous
materials, suspended solids, and complex organics. (There is no evidence at
hand and no claim by the Company that the treatment will te&uée either
present discharges of heavy ;etals or of oil and grease.)

3, Effluents, from the "firewater pond" and the coké} as well as the
cooling water discharge, that carry substantial loads of suspended solids,
heavy metals, and oil and grease continue to be discharged to Bayou Verdine
without adeqﬁate treatment. (At least two small intermittent discharges of

unidentified liquid wastes also flow directly to Bayou Verdine.)

RECOMMENDATIONS

It is recommended that:

l. Consideration be given to initiating appropriate proceedings
against the Continental 0il Company - Lake Charles Refinery (Westlake,
Louisiana) for the daily discharge of 48 pounds of chromium; 2,400 pounds
of carbonaceous materials; 490 pounds of nitrogenous materials; 8,600
pounds of suspénded solids; 1,400 pounds of oil and grease; and a variety
of aromatic hydrocarbons to Bayou Verdine, a tributary to a navigable
stream.

2. The Corps of Engineers permits, to be issued, limit concentra-
tions of BOD; COD; TOC; complex organics; heavy metals; suspended solids;
and oil and grease to levels concistent with best available treatment and

applicable water quality standards.

CCR 000036651
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BACKGROUND INFORMATION

T

Facility Description

The VCM Plant (P. O. Box 605, Westlake, Louisiana 70669) operates
under the direction of the Petrochemical Sales Division, Continental O0il
Company, 80 Park Plaza East, Saddlebrook, New Jersey 07662. This facility
operates continuously and employs 80 production workers. The plant assigns
four persons (a senior engineer; a lab technician; an equipment operat r;
and an unskilled laborer) to service on the watur pollution control program.

The primary product is vinylchloride monomer (Stauffer Process).
By-products of this process are 1, 2-dichlorethane and ethylene dichloride.
The plant is rated at 600 million pounds of vinylchloride and 960 million
pounds of ethylene dichloride per year.

The principal raw materials used are ethylene and chlorine -~ the latter
purchased locally. Process additives include chromates, phosphates, com-

mercial dispersants, sulphuric acid, and zinc.

Water Supply

Water is obtained from wells that supply about 600 gpm, of which about

100 gpm is used as process water and 400 gpm for non-contact cooling.

Existing Waste Treatment

The treatment provided consists of steam distillation, clam shell
neutralization and settling pits for light and heavy oil separation. The
effluent is discharged by a single outfall to a drainage ditch ([Figure 3-1]

that subsequently enters Bayou Verdine,

CCR 00003445,
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Chronology of C&ﬁtacgg

On March 29, J. L. Hatheway, of EPA's DFI-DC staff, met with
‘R. H. Gerlock, chief process engineer, J. D. Minott, a senior process
engineer, and Plant Manager L. N. Vernon, for the purpose of obtaining
inventory information. R. D, Harp, also of DFI-DC, and Mr. Hatheway
met with these officials, on April 15, to plan the industrial waste sampling
program, J. V. Rouse, DFI-DC, contacted Mr. Minott at the beginning
(November 1) of the second industrial sampling program. He was cooperative,
consented to the resampling of the VCM plant effluent, and requested, on

behalf of the Company, samples duplicate to those collected by EPA.

FIRST SAMPLING PROGRAM AND RESULTS

Aliquots (125 ml) of the effluent were taken at 2-hour intervals, for
24 hours, beginning at 6:05 a.m,, April 20, The effluent from the VCM
Plant (CON-l) was sampled at the single oufall leaving the weir box
(Figure 3-1) and flowing 1n£o the drainage ditch coming from the ethylene
plant and subsequently entering Bayou Verdine. A grab sample was taken
at the time composite sampling was initiated, and ana;yzed for oil and
grease. [Analyses of the samples are shown in Table 3-9.]

During the 24~hour sampling period, this industry discharged 12 1lbs
of chromium; 55 1lbs, TOC; 320 lbs, suspended solids; and 9 lbs of oil and

grease,

SECOND SAMPLING PROGRAM AND RESULTS
As noted in a previous section - one that describes waste discharges

from the Lake Charles Petrochemical plant, a second survey was initiated

CCR 000036653
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TABLE 3-9

SUMMARY OF ANALYTICAL RESULTS AND FIELD UREMENTS FROM
FIRST SAMPLING PROGRAME

Conductivicy Temp Solids
Flow pH pmhosfem *c T0C total susp
Sta xzd range range composite range wg/l  lbs/day mgfl lbs/day ogfl 1bsfday
CON-1 0.547 1.5 11,000~ 13,000 28-30 12 35 8,930 40,800 71 320
17,000 :

011 & Grease Cadmium Chrooium Mercury Lead?/ Copper
Sta mg/l 1bs/day mgfl mg/l 1ba/day _wg/l me/1 1bs/day mg/1 1bs/day
CON~-1 2 9 <0,05 2.6 12 <0.1 0.2 - 0.9 . 0.09 0.4

3/ Avalytical procedures are outlined in Appendix F.
b/ No interference from calcium detected.

88

%Z-111




III-25

F - 89

November 1, 2, aﬁﬁ 3, 1971, in order to resolve differences in waste loads
that were measured between stations which should have given comparable
values. Of the possible reasons given for these differences in waste
loads, one was the cpntention by Comp;ny officials, that the discharge
from the VCM plant interfered with samples collected at CON-2. Hence,
during the second survey the effluent from the VCM plant (CON-1) was also
resampled.

Effluent sampling commenced at 6:30 a.m., ‘lovember 1, Aliquots
(125 ml) ere composited every two hours for 24 hours, and continued for
48 hours, yielding two separate-daily-composited samples. Each of the
daily composite samples was mixed and then divided, with a portion given
to the Company and the remainder forwarded to EPA laboratories for analysis.
[Analytical results and field measurements of the second sampling program
are listed in Table 3-10.])

Waste loads discharged from the VCM plant indicated daily levels of
at least 1,350 lbs of TOC; 5,200 lbs, COD; 140 lbs, suspended solids; and
17 1bs of oil and grease. The discharge level of carbonaceous material is

appreciably higher than levels measured during the first survey {[Table 3-9].

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission had no information on the

industrial discharge from the VCM plant.’

PROPOSED WASTE TREATMENT
An extended aeration treatment facility is under comstruction and is

scheduled to be completed in November 1971, This new system will have 12

ccr
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TABLE 3-10

SUMMARY OF ANALYTICAL RESULTS AND PLELD UREMENTS FROM
SECOND SAMILING PROG

Texp Solids
Flow _pH Conductivity _°C TOC coD . total susp 011 & Crease
Sta mRd range ymhos/em range mgfl lbsfday wmao/l lbs/day mgfl 1bs/day mg/1 ba/da lba/da
CON~-, L) 0.19 1.4-4,0 26,500-55,000 D31-34 850 1,350 3,300 5,200 21,700 34,400 90 140 11 17
2,800 5,800 17,500 236,400 80 170

¢/ 0,25 2.2-3.2 22,000-26,000 30-35 740 1,550

a/ Analytical procedures are ocutlined in Appendix F.
b/ Composite sample collected November 1 and 2. '
¢/ Composite sample collected November 2 and 3.

9599€0000 ¥53
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days' retention ;t the present wastewater production rate. At the time of
the second sampling program during the first part of November, constrﬁction
of this facilitv had not been completed. Sludge handling facilities are
scheduled to be constructed in 1972,

A caustic recovery system, also under construction, was scheduled to
be in operation in August 1971, Chromate recovery is being considered and
will be comstructed in 1973 if required by the State.

Currently, sums of from $100,000 to $250,020 are programmed for an
activated carbon filter for tertiary treatment as part of this water pol-
lution control program,

The proposed new wastewater treatment facilities should provid
adequate reduction of the pollutant loads now being discharged except

for chromate,

CONCLUSIONS

It {8 concluded that:

1. Present discharge levels of carbonaceous materials and chromium,
by the Continental 0il Company's Lake Charles VCM plant, constitute a vio-
lation of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).

2. With Qdditional treatment facilities under conmstruction, they

should bring about further reduction of all pollutant loads except chromium,

RECOMMENDATIONS
It i8 recommended that:
1. The Company be informed of the discharge of heavy wetals (chromium)

to Bayou Verdine, a tributary of a navigable stream, and that appropriate

036
657
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measures be takén éo eliminate this discharge.

2., The Cffice of Enforcement, EPA, monitor progress toward comple-
tion of the facilities now under comnstruction.

3. If the facilities now under construction are not operative by
December 31, 1971, appropriate abatement actions be initiated against
the Company.

4, If the facilities are in operation by December 31, 1971, the

nature of the discharge from the plant be reevaluated,

CCR 000036658
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CROSBY CHEMICALS, INCORPORATED, PLANT
DE RIDDER, LOUISIANA
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BACKGROUND INFORMATION
General

Crosby Chemicals, Incorporated, located between timber production
areas and a seaport, contributes significantly to the economy of the
Upper Calcasieu River basin area.

The firm's Louisiana Division is located in De Ridder, Louisiana.
This industry produces fatty acid and rosin from crude tall oil. The
rosin is further processed to yield "paper sizing,” polymerized rosin,
metal resinates, and asper gums, Crosby Chemicals [Figure 4-1] operates

continuously and employs 60 persons in the production facility.

Water Supply

Water is obtained from six wells. Five of these wells are 120 feet
deep and are rated at 500 gpm (0.72 mgd); the sixth well is 1,500 feet

deep and is rated at 1,000 gpm (1.44 mgd).

Existing Waste Treatment

The one vastewater discharge from the plant flows through an open
channel to Palmestto Creek, a tributary to the Calcasieu River [Figure 4-1].
Process wastewgcer and excess cooling water, totaling 9.6 mgd, are treated
in five earthen ponds that are arranged in series, One thousand gpm
(1.44 mgd) of “"aerated" well water is added to the effluent from the last
pond to further reduce the BOD and suspended solids levels prior to being

discharged into Palmetto Creek. Cooling water is recirculated to a spray
pond.

Chronology of Contacts

On March 31, 1971, J. L. Hatheway, of the Division f Field

6660
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Investigations-penvﬁf Center, met with G, K., Bienvenu, plnnt manager for
Crosby Chemicals. The meeting had been arranged by E. D. Anthony, Jr;,
enforcement programs specialist, Region VI Office, Mr. Bienvenu answered
most of the questions that were posed by the EPA investigator.

An appointment was made to talk to Mr. Bienvenu on April 14 in order
to discuss sampling of the discharge from Crosby Chemicals. However, when
the EPA representatives arrived, Mr. Bienvenu was unavailable. An appoint-
ment was made to see Mr. Robert Crosby, Company president, at 8:00 a.m.,
April 15, but when the EPA representatives arrived, they learned that
Mr. Crosby was not present. and could not be seen until late afternoon.

He was available the next day, was apprised of the waste source evaluations
and water quality investigations being conducted in the Basin, and consented

to the sampling of the effluent from Crosby Chemicals,

SAMPLING PROGRAM AND RESULTS

Wastewater effluent samples were collected downstream from the point
of discharge from the last pond (CRO-1). Water samples were collected
from Palmetto snd Bundick Creeks (stations PC~-1, BC-1l, BC-2), Sediment
samples were collected in Palmetto Creek also. [In Table 4-) is a
description of the stations where the effluent, Palmetto Creek, and Bundick
Creek were sampled.]

Effluert samples (125 ml aliquots) were composited every hour over a
24=hour period, commencing at 8:25 a.m., April 27. On April 19,v§ne effluent
grab sample was ccllected for oil and grease analysis. Grab sampies were
collected from the stream stations. [Analytical results are sh&wﬁ'in

Table 4-2.]
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- TABLE 4-1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

CRO-1 Samples collected at a point where the effluent from the last
treatment pond enters the ditch to Palmetto Creek, approximately
1/8 wmile downstream from the point where 1,000 gpm of dilution
water is added.

BC=1 Bundick Creek near Dry Creek (USGS 1£9).

BC-2 Bundick Creek at Highway 26 bridge near De Ridder, Louisiana.

Palmetto Creek at Highway 171-190 bridge near De Ridder, Louisiana.




TABLE 4=2
SUMMARY OF AMALYTICAL RESULTS AND FIELD msummmy
Conductivity Teup b Solids
Flow pH pzhos/cm *c ToC ﬂ(_gl_)—j total sus
Sta mgpd range Composite range _mg/l lb/day _wmg/}  1b/day 1b/day 2g/1
CRO=1 6.26 6.4-7.3 180 23-25 38 1,990 ) 8,360 184 9,600
ac-i 6.7-7.3 78 22-22 11 74 12
3C~-2 6.8-7.2 148 21-22 11 108 . 16
PC-1 6.6-7.4 134 23-24 22 136 ‘ 142
011 & Grease Cadmiun Chromium Mercury Leads
Sts ng/1 1b/day LYY zpfl ug/l 7Y
™ CRO-1 42 2,200 <0.05 <0.02 <0.1
)
x BC-1 <0.05 <0.1 <0.1
[»]
= BC-2 «<0.1
(]
hH PC-1 <0:05- <0.1 <0.1
[+
o
e
&/ Analytical procedurss:are outlined in Appendix F; *
b/ COD analyses were performed when TOC values excesded 20 mg/l. -
&/ Yo tnterference from calcium detected. T
I~
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Examination gf ;he data indicates that, during éhe period of sampling,
Crosﬁy Chemié;ls-aischatged daily loads of 8,360 lbs of COD; 1,990 lbs,
70C; and 2,200 1bs of oil and grease to Palmetto Creek, a tributary to
a navigable stream.

The materials discharged from this industry discolor Palmetto Creek
for several miles downstream from the discharge point. According to the
Company plant manager, this discoloratiom is attributable to fatty acid
particles,

A sample of bottom muds was collected in Palmetto Creek downstream
from the Crosby Chemicals plant discharge. The sample consisted primarily
of sandy material with very little volatiles (1.9 percent) and a very low
0SI value, 0.06. Both of these figures indicate insiznificant build-up
of organic materials in the receiving stream [Table E-1, Appendix E].
Mercury, at a low concentration of 0.4 ug/g, was also found in this sediment

sanple,

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)
the discharpe ievels of certain materials based on data submitted by
Crosby Chemicals, Incorporated. A summary of the information from the

Commission files is as follows:

Date of Application: March 9, 1971

Quantity of Discharge: 90,000 gal/hour

Temperature: 23°C

Turbidity: Slightly milky, colorless

True Color: None

Organic Material: 1953 1bs/day equivalent to 108.6 ppm
Inorganic Material: 1965 1lbs/day equivalent to 109.2 ppm

CCR 000036662
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PROPOSED WASTE TREATMENT

According to company officials, no additional treatment facilities are

planned for comstruction during the next five years.

CONCLUSIONS

It is concluded that:

1. The present discharges, by Crosby Chemical Company, of carb nace us
materials and of oil and grease to Palmetto Creek, a tributary to a navi-
gable stream, constitute a violation of Section 407, Rivers and Harbors
Act of 1899 (33 USC: 401-413).

2. According to Comp;ny officials, no plans exist for implementing

adequate treatment.

RECOMMENDAT IONS

It is recommended that:

1. The Crosby Chemical Company be advised that the Company has until
March 1, 1972 to develop plans for providing statisfactory treatment f r
its present discharges of carbonaceous materials and oil and grease, and
has until December 31, 1972, to place necessary treatment facilities in
operation.

2. 1f the new treatment facilities are not in operation by December 31,
1972, appropriate abatement proceedings be initiated agginst the Company.

3. If new treatment facilities are in operation by Decegbher 31, 1972,
effluent quality be examined; if the quality be found to be inadequate,
appropriate agbatement proceedings be initiated against the Company.

4. The Corps of Engineers permits, for this industry specify limita=

ti ns on BOD, COD, TOC, 0il and grease, and suspended solids.
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FIRESTONE RUBBER COMPANY PLANT
i LAKE CHARLES, LOUISIANA
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= BACKGROUND INFORMATION
General
In conjunction with other chemical plants and petroleum refineries,
the Firestone plant provides much of the support of the economy in the Lower
Calcasieu River area. The Firestone operation is involved primarily in the

production of synthetic rubber.

Facility Description

Synthetic rubber is manufactured at this plant which operates ¢ n-
tinuously and employs about 900 production persons. The facility furnishes
80 percent of the raw synthetic rubber for Firestone's operation [head~
quartered at Akron, Ohio] in the United States. Production at the Lake
Charles plant is rated at 315,000 tons per year of synthetic rubber. It
is baled and shipped by rail or truck to the other Firestone facilities,

The original facilities were constructed during the years 1942-43,
with the original production process of synthetic rubber being by the
emilsion method. In 1948, cold rubber processing was introduced here.

A solution-type process using an organiec solvent was implemented in 1969.

The raw synthetic rubber material is approximately 75 percent butadiene

and 25 percent styrene; minor amounts of sulfuric acid, sodium chloride,

and carbon black are added during the process.

According to the Company plant engineer (at Lake Charles) mercury is ‘
used here for seals in the domestic waste treatment system. He estimated
losses from the seals at between 26 and 30 lbs per year of mercury.

Eight employees spend either full time or significant portions of their

time in water pollution control activities at this plant.

CCR 000036668
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Water Supply

= R

Water, 6Bcaiﬁed from a series of wells -- each being approximately
500 feet deep, is softened and demineralized before use in the plant.
Chromate corrosion inhibitors and sulfuric acid are added to the makeup

water for the cooling towers,

Existing Waste Treatment

Present trecatment of the process wastewater, in order to remove the
rubber crumb lost in the production process, consists of gravity separation
followed by filtration through an excelsior fiber pad. From the data [listed
in Table 5~1] provided by the Company Plant Engineer, the quantity and
quality of wastewater discharge can be ascertained. The heated wastewater
is discharged from one outfall into an open channel and thence to Bayou

d'Inde [Figure 5-1].

Chronology of Contacts

On March 24, 1971, W. C. Blackman, J. L, Hatheway, and M. R, Helton
of the Division of Field Investigations-Denver Center, EPA, visited the
Firestone Rubber Company Lake Charles plant to initiate an industrial
waste inventory. G. R, McBride, plant engineer, provided the information
requested and conducted a tour of the facility, The meeting had been
arranged by T. P. Harrison II, enforcement officer, Region VI, EPA, prior
to the day of the visit,

Throughout the interview, Mr, McBride and his aseistants cooperated
fully with the DFI-DC investigators. Permiscion to take photographs was oot
granted; however, a member of his staff accompanied the investigators and

provided Polaroid pictures of production and treatment facilitjes as

CCR 000036669
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TABLE 5-1

QUALITY OF WASTEWATER PRESENTLY DISCHARGE
EXPECTED FUTURE WASTEWATER DISCHARGE

Present Effluent

AND

Estimated Quality b/

Parameter Quality Future Effluent—
Flow (mgd) 2.9 3.4

BOD (mg/1) 71 ?
Dissolved oxygen (mg/l) - 5
Suspended solids (mg/l) 144 <10

011 and grease (extraction) (mg/l) 30 Zero
Chromium (total) (mg/l) 0.11 Zero

Phenols (mg/l1) 0.30 Zero
Chlorides (mg/l1) 701 <701

Sulfates (mg/1) 514 514

a/ Data provided by the Firestone Rubber Company, Lake Charles, Louisiana.
b/ Pollowing construction of new primary and secondary treatment facility
(95 percent removal, suspended solids, and 90 percent removal, BOD).

Cc
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requested. Mr,:Mcﬁiide provided a layout drawing of-thg facility as well
as analyses of process wastewater and makeup cooling tower water.

On April 15, 1971, R. D. Harp and Mr. Hatheway (of the DFI-DC staff)
met with Mr. McBride and other Company officials to inform them thaf waste
source evaluations and water quality investigations were to be conducted
by EPA in the Calcasieu River Basin. He consented to the sampling of

Firestone Company effluent.
-

SAMPLING PROGRAM AND RESULTS

The effluent (Station FIR-1) was sampled from the railroad bridge
crossing a drainage ditch that discharges to Bayou d'Inde [Figure 5-1].
Shrimp survival and palatability studies were conducted in Bayou d'Inde at
a point downstream of the Company discharge. Sediment samples were col-~ ‘
lected from Bayou d'Inde upstream and downstream of the discharges. [In
Table 5-2 18 a description of the stations where the effluent and Bay u
d'Inde were sampled.)

Samples (125 m]l aliquots) were composited every two hours for 24 hours
commencing at 7:00 a.m., April 21. One effluent grab sample, collected at
10:32 a.m. April 17, was analyzed for oil and grease. Additional grab
samples were éollected on April 21 for organic analyses, [Analytical re-
sults of the effluent sampling are shown in Table 5-4.]

The compounds listed [Table 5-3) comprise the major extractable organic
materials in the Firestone discharge. Other compounds, present in lesser
amounts, were not identified. At present, the effect of these, in the

relatively low concentrations observed, on the receiving water is unknown.

CCr 00003647,
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TABLE 5-2

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

FOR FIRESTONE RUBBER COMPANY

Station
Number Description and Remarks
FIR-1 Samples collected at the railroad bridge,; outside the Firestone
property, from the drainage ditch that empties into Bayou d'Inde.
CR=-1 Loweeralcasieu River near Calcasieu Landing (above intracoastal
waterway) near Channel Marker 92 (Control station).
CR=-6.1 Bayou d'Inde downstream from Firestone, Cit-Con, and Cities Service
petrochemical plant.
CR-6.2 Bayou d'Inde upstream from Firestone, Cit~Con, and Cities Service
petrochemical plant.
CR-11.2 Lower Calcasieu River, south shore, south of Clooney Island, just
west of Lake Charles (Control station).
TABLE 5-3
ORGANIC SAMPLING RESULTS
Concentration Load
Compounds Identified (mg/1) (1b/day)
Styrene 0.0026 1.3
Furfural 0.0017 0.9
4-Carbon Cyclohexane Isomer 0.0030 1.5
4-Carbon Cyclohexane Isomer 0.0011 0.6
4~Carbon Cyclohexane Isomer 0.0060 3.1
4-Carbon Cyclohexane Isomer 0.0033 1.7
1-Methylnaphthalene 0.0017 0.9

CCR 000036673
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TABLE 5-4

SUMMARY OF ANALYTICAL RESULTS AND FIELD UREMENTS
FOR FIRESTONE RUBBER COMPANYZ

Temp Conductivity Solida
) Flew _°C pohos fem . pi T0C CoD total susp 011 & Crease
Sta mpd _range range composite range wg/l lbafday mp/l lbs/day mg/l 1bsfday _mgfl lbs/day wmg/l lbs/day
FIR-1 5,75 32-39 3,000- 5,000 6.5- 52 2,500 163 8,070 3,210 154,000 76 3,650 17 815

7,560 8.8

Cadmium Chromium Mercury Copper Lead
Sta mafl _mgfl 1bs/day pefl 1bs/day mgfl . ogfl 1bs/day
FIR-1 <0.05 0.20 10 0.6 0.0288 " <0.02 0.2% 10

a/ Analytical procedures are outlined in Appendix .
b/ No interference from calcium detected.
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During the sampling period, the daily Firestone industrial waste dis-
charge to Bayou dTInde contained 8,070 1lbs of COD; 2,500 lbs, TOC; 3,650
1lbs, suspended solids; and 815 lbs of oil and grease [Table 5-4]).

Survival studies with shrimp were made at Staticn CR-6.1 and at the
control stations following methods outlined in Appendix C. These studies
indicated that total mortality occurred at this station in Bayou d'Inde
within six hours (Appendix D). Toxicity resulting from industrial wastes,
noxious sludge gases, the lack of oxygen, -~ either alone or a combination
~= 18 contributary to the cause of the mortalities. The 100 percent
mortality precluded taste and odor tests with shrimp. (No shrimp mortalities
occurred at the Control Stations (CR-1 and CR-11.2) during this six~hour
time span,)

Control Stations, CR-] and CR-11.2 [Table 1], are located in the Lower
Calcasieu River so as to have the least possible contamination from indus-
trial wastes. Station CR-1l is located downstream from industrial discharges
and closer to the Gulf of Mexico than are all the other stations. Station
CR-11.2 is located upstream of most industrial discharges and has water
with lower salinity levels than has Station 1.

Bottom sediment samples collected from Bayou d'Inde, at a point below
the discharges from the Firestone plant, contained 20 percent volatile
material and had an 0SI value of 3.4 [Table E-1, Appendix E}. (Neigh~-
boring industrial sources also downstream from the discharges may be con-
tributory to the problem.) These figures indicate a highly organic bottom
deposit undergoing decomposition and stabilization. Upstream of the plant

discharges, bottom sediments are ~omposed of decaying matted vegetationm,

CCR 000036675
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leaves, etc.; ard ;ﬁe 0S1 value is slightly lower, at 3,1; the volatiles

19 percent.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION

Information obtained from the Louisiana Stream Control Commission
indicates that present treatment at Firestone consists of solids removal,
neutralization, filtration, and aeration. By March 1971, these facilitiesg
were scheduled to be replaced by primary and secondary clarification and
aeration. During this investigation the aerators were not in use. Further,
no specific levels of waste materials in the industrial effluent from

Firestone Rubber Company were available to EPA representatives.

PROPOSED WASTE TREATMENT

The Company has been awarded an EPA Research and Development Grant
($350,000) for the development of a new industrial wastewater treatment
system. The purpose of the research is to develop a system using alum and
a polyelectrolyte, air flotation followed by biological treatment, and
aerated lagoons to treat approximately 5.8 mgd. An API oil separator will
precede the new treatment system.

At the time of this inspection, in offering data {presented in Table
1], Company Afficials disclosed that these are the expected results of
the proposed system, to be.on line in early June 1971. 1If the anticipated

level of trcatment is achieved, abatement of these pollution sources should

be adequate to protect the present uses of the receiving waters,

CCRrR 000036676
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CONCLUSIONS

It is édncl&hed that:

1. Present discharge of carbonaceous materials, suspended solids,
and oil and grease by the Lake Charles Plant of the Firestone Rubber Company
constitutes a violation of Section 407, Rivers and Harbors Act of 1899
(33 USC: 401-413).

2, The Company appears to be making suitable progress toward instal~
lation of improved treatment facilities.

3. The Company should be permitted a reasonable allowance of time to

complete the planned facilities and to attain routine operation thereof.

RECOMMENDATIONS

It is recommended that:

1. Progress toward implementation of planned treatment procedures
be monitored by the Office of Enforcement, EPA.

2. If the new treatment facilities are not in operation by December 31,
1971, appropriate abatement proceedings be initiated apgainst the Company.

3. If new treatment facilities are in operationm by December 31, 1971,
effluent quality be examined; if the quality is found to be inadequate,
appropriate abatement proceedings be initiated.

4, The permit, to be issued to the Lake Charles Plant of the Firestomne
Rubber Company, limit discharges of BOD, COD, TOC, oil and grease, heavy
metals, and total hydrocarbons, consistent with best available treatment

and with the water guality standards fer the Lower Calcasieu River.

0036611
LR
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DAVISON CHEMICAL DIVISION
W. R. GRACE AND COMPANY
LAKE CHARLES, LOUISIARA
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= BACKGROUND INFORMATION
General

In conjunction with other chemical plants and all the major petroleum
refineries, the Davison Chemical plant makes a significant contribution to
the economy in the Lower Calcasieu River area, This W. R, Grace operation
is involved primarily in the production of catalysts.

The Davison Chemical Division manufactures synthetic cracking catalysts
to supply the needs of various petrochemical complexes operating in the
Lake Charles area, This plant operates continuously. One hundred fifty
employees are involved 1n'production and another fifty carry out management
and administrative duties. The director of environmental matters for
W. R. Grace declined to answer EPA's question regarding the rated plant
capacity.

The basic raw materials used in the production of catalysts at this
facility are silica and aluminum., Intermediate compounds are sodium
silicate, aluminum hydrate, aluminum sulfate, and ammonia. Various clays
are algso added in the process. The final step is a spray wash and drying.
It 1s at this point that a portion of the product is lost and eventually

finds its way into the Davison industrial waste discharge.

Water Supply

Water is obtained from two wells, each rated at 1,250 gpm (1.8 mgd).
Uses of this wétet are for process, boiler feed, sanitary service, and non-

contact cooling,

LCR 000036679
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Existing;Waste‘Treaiment

Untreated process waste is discharged from a single outfall to an
unnamed bayou that flows to the Calcasieu River (Figure 6-1}.
The plant is currently operating under a permit from the Louisiena

Stream Control Commission.

Chronology of Contacts

On March 26, 1971, J. L. Hatheway and M. R. Helton of the Division of
Field Investigations-Denver Center, EPA, met with Henry E. Craven, Plant
Manager, and Fred Henke, Director of Environmental Matters, in order to
initiate an industrial waste inventory at this plant, The meeting had been
arranged by E, D, Anthony, Jr., enforcement programs specialist, Region VI
Office, EPA, Dallas, Texas, on March 25, 1971,

Mr. Henke commented that none of the local employees devote significant
time to water pollution control. There are, however, two employees at the
corporate home office (P.0. Box 2117, Baltimore, Maryland] who are assigned
principal duties in water pollution and/or air pollution control for all
operating subdivisions. These employees were present and accompanied the
EPA investigators on the initial tour of the plant. Mr. Henke and the
others present indicated that no heavy metals are used in any of the pro-
cesses, and added that heavy metals cannot be permitted to be present in
the finished product. The Company representatives were cooperative, at-
tempted to answer all the questions posed by the investigating team, and
conducted the team on a tour of the plant.

On April 16, 1971, R. D, Harp, R. L. King, and Mr, Hatheway (all

0003668°
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DFI-DC representatives) met with Mr. Henke to discuss the industrial waste-

water sampling:prégram. He consented to the sampling of the effluent from

this W. R. Grace facility.

SAMPLING PROGRAM AND RESULTS

Wastewater effluent samples [as illustrated in Figure 6-1) were col-
lected from the discharge channel at a point about 200 feet outside the
southeast corner of the property (WRG-1). Shrimp survival studies were
conducted on the Lower Calcasieu River upstream and downstream from the
W. R. Grace discharge. Sediment samples were collected from the River
at the point of the dischafge (station CR-2). [In Table 6-1 is a descrip-
tion of the stations where the effluent and the Lower Calcasieu River were
sampled.])

Effluent samples (125 ml aliquots) were composited every two hours,
for 24 hours, beginning at 6:15 a.m., April 23. |[The results of the sampling
are shown in Table 6-2.]

During the period of the sampling, Grace's Davison Chemical Division
discharged each day loads of at least 910 lbs of aluminum; 3,870 1lbs, COD;
290 lbs, TOC; and 11,700 1lbs of suspended solids into the Lower River.

Survival studies were made with shrimp at Station CR-2, CR-2,1 aud at
the Control Stations following methods outlined in Appendix C, These
studies indicated that total shrimp mortality occurred within 6 hours
[Appendix C]. Near the east bank of the Lower River, opposite the dis-
charge pvint (CR-2,1), a total shrimb mortality occurred within two hours.
Total mortality during the 6-hour test precluded taste and odor evaluation.
(At Control Scations CR-) and CR-11.2 there were no mortalities during

this time span.) CCr 000036681
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Figure 6-1.

Effluent & Receiving Water Sampling Locations for W R. Grace & Company
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TABLE 6-1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

WRG-1 Samples collected of the effluent from the drainage ditch at a
point about 200 ft outside the southeast coraer of the property.
The ditch drains into the Lower Calcasieu River through an un-
named Bayou.

CR-1 Calcasieu River near Calcasieu Landing (upstream from intracoastal
waterway) near Channel Marker 92 (control station).

CR-2 Lower Calcasieu River near Vincent's Landing, at the discharge
from W. R. Grace and Company.

CR-2.1 Lower Calcasieu River, next to the east bank, opposite W. R. Grace
and Company discharge.

CR-11.2 Calcasieu River, south shore, south of Clooney Island just west

of Lake Charles (control station).

CCR 000036683




»§99¢0000 ¥II

SIMMARY OF ANALYTICAL RESULTS AND FIELD HZASUREI-EN‘TS"

TABLE 6-2

jax!
Conductivity Temp Solids
Flow pH pmhos fem *c ToC total 8usp
Sts mzd range range composite range mg/l 1bs/day 1bs/da 1bs/da 1bs/da
WRG-1 1.81 4.1-8.6 19,500~ 28,000 37-42 19 2%0 256 3,870 22,900 346,000 772 11,700
40,000
CR-2 7.6-8.9 14,500 23-26 5.1, 8,950 16
b/
Cadmium Chromium Mercury Alumicum Copper Lead
Sta 2/l mz/f1 pefi 1bs/day _mgfl 1lbs/day mg/l _mngfl
WRG~1 <2.05 <0.01 0.8 0.0121 60 910
CR-2 <0.05 <(.02 3.2 <0.5 <0.02 <0.1

&/ Analytical procedures ace outlined in Appendix T,
b/ Two samples tsken {morning and afternocn).
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Control Stations, CR-1 and CR-11.2 [Table 1]}, are located in the Lower
Calcasieu River ;Z as to have the least possible contamination from indus~
trial wastes. Station CR-1 is located downstream from industrial discharges
and closer to the Gulf of Mexico than are all the other stations. Station
CR-11.2 is located upstream of most industrial discharges and has water
with lower salinity levels than has Station 1.

A sample of the bottom sediments, taken downstream from the industrial
discharge of W. R. Grace and Company, was composed of grayish-white partic-

ulate material. A low OSI value, 0.25, indicates that the waste material

discharged is primarily of inorganic character [Table F-1, Appendix E].

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission extended (December 16, 1970)
the discharge permit of W. R. Grace and Company. A summary of information
from the Commission files as to allowable levels of materials discharged

is as follows:

Date of Application: August 13, 1970

Quantity of Discharge: 3.09 cfs

Temperature: Ambient

Turbidity: 50 to 800 ppm

True Color: None

Inorganic Materials: 332,000 lbgs/day equivalent to 19,500 ppm

discharged to the Calcasieu River.

PROPOSED WASTE TREATMENT
Construction of a new wastewater treatment facility is underway with
an estimated completion date of December 1972, This new facility consists

of clarification and pH control. If properly designed and operated, this

CCR 000036685
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facility should provide adequate treatment to protect the quality of the

receiving waters.

CONCLUSIONS

It is concluded that:

1. Present discharge of carbonaceous materials, aluminum, and suspended
solids, by the Lake Charles Plant of W. R. Grace and Company (Davison Chem-
ical Division) constitutes a violation of Section 407, Rivets and Harbors
Act of 1899 (33 USC: 401-413).

2. The Company appears to be making suitable progress toward instal-
lation of treatment facilities.

3. The Company should be permitted a reasonable allowance of time to

complete the plammed facilities and to attain routine operation thereof.

RECOMMENDATIONS

It 1s recommended that:

1. Progress toward implementation of planned treatment be monitored
by the Office of Enforcement, EPA;

2. If new treatment facilities are not in operation by January 1,
1973, appropriate abatement actions be initiated against the Company.

3. If new treatment facilities are in operation by January 1, 1973,
cffluent quality be examined; if the quality is found to be inadequate,
appropriate abatement actions be initiated against the Company.

4. The permit, to be issued to W. R. Grace and Company, limiting
discharges of BOD, COD, TOC, heavy metals, and aluminum be consistent with
best available treatment and the water gquality standards for the Lower

Calcasieu River.

CCR 000036686
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BACKGROUND INFORMATION
General

In conjunction with other chemical plants and all the major petroleum
refineries in the area, the Hercules plant is a substantial contributor to
the economy in the Lower Calcasieu River Basin. The Hercules operation is
involved primarily in the production of organic chemicals.

The plant operates continuously to produce 500 million lbs of poly-
olefins, polyethylene, and polypropylene per year. Six hundred persons
are employed at this facility.

The materials used in the process are eythlene, propylene, isopropanol,
methanol, aluminum alkyl, titanium chloride, surfactants, caustic soda,
gsulfuric acid, an unidentified plastic stabilizer, kerosene hydrocarbons,

and chromate corrosion inhibitors.

Water Supply

' Water is obtained from three wells that are about 500 feet deep. The
wells supply a total of about 3,000 gpm (4.32 mgd). Process water is

demineralized and is used for purification of the product.

Existing Waste Treatment

Present treatment of water-contact process wastes takes place in six
ponds that can be operated in series or in parallel [Figure 7-1]. Aluminum
‘and titanium arc removed by pH adjustment and subsequent precipitation in
the ponds. Iscpropaunol 1s stripped, by steam, {rom the product. Taen, the
steanm is distilled in order to recover the alcohol for recycling. (Company

officials claim that 94 to 96 percent recovery of isopropanol is achieved

CCR 000036688
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Figure 7-1. Effluent & Receiving Water Sampling Locations for Hercules, Incorporated
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by this syseemz) The alcohol lost in the process 1s mixed with the waste-
water discharged to the ponds.

A seventh pond, known as the "firewater pond", receives wastes from
the railroad car unloading area. This wastewater receives treatment in an
API separator prior to discharge to the "firewater pond", Various flow
patterns are possible within the pond area. At the time of the survey, a
separate discharge, from the "firewater pond" to the outfall ditch, was in
operation. The combined wastewater streams flow through a rated section
that is equipped with a water level recorder, and are then discharged to

the Lower Calcasieu River through an outfall ditch.

Chronology of Contacts

On April 1, 1971, R. D, Harp and M. R. Helton of the DFI-DC staff
visited the Lake Charles facility of Hercules, Incorporated, in order to
determine the basic processes in the plant and the associated water pol-
lution control facilities. D. J. Kielman, manager of environmental
affairs for Hercules, provided the information requested and conducted
a tour of the facilities. The meeting had been arranged on March 29, by
E. D. Anthony, Jr., enforcement programs specialist, EPA, Region VI.

Throughout the interview Mr. Kielman was cooperative and provided
analytical data, drawings of the treatment facilites, and a general
location plan.

On April 19, J. V. Rouse (also of EPA's DFI-DC staff) and Mr. Harp
met with Mr, Kielman to discuss the industrial wastewater sampling program.
He was informed that waste source evaluations and water quality investiga-

tions were being conducted in the Calcasieu River Basin by DFI-DC.

Mr. Kiclman consented to the sampling of the Hercules effluent.
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7. SAMPLING PROGRAM AND RESULTS

Wastewater effluent samples were collected from the outfall ditch
(HER-1) at a point just outside of the southeast corner of the property
fence. [In Table 7-1 is a description of the Lower Calcasieu River sampling
stations, and in Table 7-2 are the effluent data furnished by liercules.]

Water samples (125 ml aliquots) were composited every two hours
over a 24-hour period coumencing at 6:45 a.m., April 23. One effluent grab
sample (HER-2) was collected at 2:15 p.m., April 19, for oil and grease
analysis. Additional grab samples (HER-1B) were collected at 6:45 a.m.,
April 23, for specific organic analysis [Table 3]. Survival studies with
shrimp were conducted on the Lower Calcasieu River downstream from the
Hercules discharge. Sediment samples were also obtained from the same area.

Shrimp survival studies were made with white shrimp at CR-5 and CR-5.1
~— as well as at CR-11l.2 and CR~-1l -- following methods outlined in Appendix C,
in order to determine palatabilities and mortality rates. These studies
showed mortalities of 40 to 100 percent, respectively, at the end of a
24<hour period [Appendix D]. The mortality rate, at CR-5, continued at 10
to 20 percent for each additional 24~hour period until, at the end of 72
hours, 70 percent of the shrimp had died. The Control Stations CR-1 and
CR-11.2 had mortalities of 20 percent during this 72-hour period. Shrimp
showed no significant off-flavor or off-odor.

Control Stations, CR-1 and CR-11,2 [Table 7-1}, are located in the
Lower Calcasieu River so as to have the least possible contamination from
industrial wastes. Station CR-1 #= located downstream from industrial

discharges and closer to the Gulf of Mexico than arc all the other stations.

CCR 000036691
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TABLE 7-1

VII-4

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number Description and Remarks
Her-1 Samples collected from the drainage ditch just outside the
southeast corner of the property fence. Ditch empties into
the Lower Calcasieu River.
HER-1B  Grab sample for organic chemical analyses taken of the effluent
from the last treatment pond.
HER-2 Grab sample for organic chemical analyses of the influent to the
waste treatment ponds.
CR~-1 Calcasieu River near Calcasieu Landing (upstream from intracoastal
waterway) near Channel Marker 92 (Control Station).
CR-5 Lower Calcasieu River, near Channel Marker 108, downstream from
Hercules effluent.
CR-5.1 Lower Calcasieu River, at Channel Marker 108, opposite shore
from Hercules Incorporated discharge.
CR-~11.2 Calcasieu River, south shore, south of Clooney Island just west
- of Lake Charles (Control Station).
TABLE 7-2
HERCULES EFFLUENTZ/
Sodium &85 mg/l Chromate 1.06 mg/lh/
Chloride 400 mg/l Total dissolved
Sulfate 1,490 mg/l inorganics 2,702 mg/1
Calcium 19 mg/1 Dissolved
Aluminum 4 mg/l oxygen 7 mg/l
Titanium 3 mg/l

a/ Data supplied by manager for environmental affairs,
b/ According to Company officlals, recent improvements in treatment
have reduced the chromate concentration in the effluent to 0.38 mg/l.

CCR 000036692
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Station CR-11.2 is located upstream of most industrial discharges and has

water with lower salinity levels than has Station 1.

TABLE 7-3

RESULTS OF ORGANIC ANALYSIS

Concentration Load

Station Parameter (mp/1) lbs/day
HER-1B Decane 0.03 0.6
Undecane 0.02 0.4

Both decane and undecgne are aliphatic hydrocarbons that can be
measured as oil and grease. These two compounds were the major extractable
organics in the Hercules effluent, At the low concentrations encountered,
the hydrocarbons should have little effect on the receiving water.

Evaluation of analytical data and field measurements [Table 7-4] indi-
cates that, during the period of the survey, Hercules, Incorporated, dis-
charged daily loads of 3.5 1lbs of chromium; 5,800 lbs, COD; 1,100 1lbs, TOC;
760 lbs, suspended solids; and 18 1lbs of o0il and grease.

Bottom sediment samples collected in the Lower Calcasieu River down-
strean from the Hercules discharge were primarily composed of fine sand.
Approximately one percent of the sample was volatile and the 0SI value was
0.01, thus confirming the inorganic nature of the settleable solids dis-

charged by the Company (Table E-1, Appendix E].

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (December 16, 1970)

discharge levels of certain materials based on data submitted by Hercules,

c




TABLE 7-4

SUMMARY OF ARALYTICAL RESULTS AND FIELD HEASUREHENTSy

Al

» Conductivity Temp b Solida
Flow H pohosfcm *c T0C con®/ Total Susp

Sts ogd range range Cooposite range mgfl 1lbs/da 1 lba/da mgfl lbafda mgfl 1bsfda

HER-1 2.12 6.9-7.2 2,400~ 1,960 23-30.5 62 1,100 332 5,880 1,290 22,800 43 160
3,200

CR-5 6.8-8.3 13,400 23-24 135.)’ 8,580 16

0il & Grease Cadmium Chromium ¥ Mercury

Sta ogfl 1bs/day mg/l o/l 1bs/day pgfl lbs/day

HER=-1 1 18 <0.05 .20 3.5 0.7 0.0124

CR-5 4

a/ Analytical procedures are outlined in Appendix F,
b/ COD analyses were performed when TOC values exceeded 20 mg/l.
gf Composite samples taken {(morning and afterncon).
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Incorporated, A summary of the information from the Commission files

is as follows:

Date of Application: August 19, 1970
Quantity of Discharge: 2.3 cfs
Temperature: Arbient
Turbidicy: Approximately 100 ppm
True Color: Less than 20 by the Hazen method
Organic Mzterial: 8,000 1lbs/day
Inorganic Materia;: 30,000 1bs/day
Toxic Material: ‘
Zinc Chromate 2 lbs/day discharged to Lower

Calcasieu River

PROPOSED WASTE TREATMENT
Hercules, Incorporated, is constructing a new biological treatment
facility that will be in operation by January 1, 1972. This new facility
is designed to remove 85 percent of the organic chemicals before the

effluent enters the settling ponds.

CONCLUSIONS

It is concluded that:

l. Present discharges of chromium, carbonaceous materials, and sus-
pended solids constitute violations of Section 407, Rivers and Harbors Act
of 1899 (33 USC 401-413).

2, Survival studies with shrimp indicate that the streawm near the

Hercules facility contains toxic materials.

3. The Company is on schedule with the construction of upgraded treat-

ment facilities.

CCR 000036695
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RECOMMENDATIONS

It is recommended that:

1.‘ The Qffice of Enforcement, EFA, monitor progress toward construction
completion and start-up of the treatment facilities; |

2, If the new treatment facilities are not in operation by April 1,
1972, consideration be given to initiating appropriate abatement actions
against Hercules, Incorporated, for the discharge of chromium, carbonaceous
materials, and suspended solids, to the Lower Calcasieu River, a navigable
stream;

3. If the new treatment facilities are in operation by April 1, 1972,
the effluent quality be examined and, 1if fpund to be inadequate, appropriate
abatement proceedings be initiated;

4. The permit to be issued Hercules, Incorporated, limit discharges
of BOD; COD; TOC; oil and grease; heavy metals; and total hydrocarbons t
lbe congistent with best available treatment and the water qﬁality standards

for the Lower Calcasieu River.

:
CCR 000036696
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- BACKGROUND INFORMATION

General

In conjunction with other chemical plants and all the major petroleum
refineries, the Olin Corporation plant is a substantial contributor to the
economy in the Lower Calcasieu River area. The operation is primarily
involved in the production of heavy chemicals.

0lin operates this facility continuously. Between 100 and 500 persons
are employed in the production operation. The major products are soda ash,
ammonia, sodium nitrate, hydrazines, urea, and nitric acid. The Solvay
process is used in the production of soda ash (technical grade sodium car-
bonate, anhydrous). The rated, daily plant capacity is 1,000 tons of soda
ash; 1,400 tons, ammonia; 300 tons, sodium nitrate; 250 tons, nitric acid;

8,000 lbs, hydrazine; and 450 tons of urea.

Water Supply

Water is obtained from the Lower River for use in non-contact cooling.
(No information regarding the quality of water withdrawn from the River
was provided by the Company.) Water for bojiler feed, domestic use, and for
additional non-contact cooling, plus process water, is supplied by i3 wells,

each of which is rated at 1,100 gpm (1.58 mgd).

Existing Waste Treatment

~ All wastewater effluents are discharged back to the River. (Company
officials would not disclose either the type of treatment provided to the
wastes nrier to their discharge or the process from which each discharpe
was derived.) Nine of the ten discharges from the Olin facility are to a
barge slip [Figure 8-1]. Discharge from the large tailings pond is to the
River.

CCR 000036698
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Chronology of Contagts

On March 26, 1971 E. D. Anthony, Jr., enforcement programs specialist,
Region VI Office, EPA, contacted L. P, Schell, technical manager of the
Agricultural Division of Olin Corporation, in order to arrange a meeting
with DFI-DC representatives, On March 29, M. R. Helton, of the DFI-DC
staff, met with Mr. Schell., It was pointed out that, at the request of
the Region VI Office, information was being collected on industrial dis-
charges in the Lake Charles area. Mr. Schell indicated that he was not
at liberty to release information. Further, he was neither cooperative
nor responsive to inquiries regarding processes, raw materials, treatment
of wastes, etc. Although Mr., Schell consented to conduct the EPA repre-
sentative on a tour of the process area, he avoided any discussion of
waste discharges -- to the extent that he would not even admit that the
Olin Corporation owned a 525-acre tailings pond.

On April 16, R. D. Harp, of the DFI~DC staff contacted Mr. Schell
to request permission to sample the wastewaters discharged by the Olin
plant. He was provided a copy of an introductory letter, signed by the
DFI-DC director, indicating the purposes of the survey.

On April 29, 1971, Mr. Schell contacted Mr. harp to inform him that
the plant effluent could be sampled. The next day (April 21) the plant
was visited in order to select sampling locations. Company officials re-
quested that they be furnished copies of the analytical results of the
sampling., Mr, Harp indicated that their request should be directed to the
Dallas Regional Office, EPA. Coples of the field measurement results were

provided the Company immediately after the sampling was completed.

CCR 0000356700
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SAMPLING PROGRAM AND RESULTS

Samﬁles-;eréjcollected from the ten discharges and the water supply
intake, [See Table 8-1 for a description of effluent and receiving water
sampling points.] Effluent samples (125 ml aliquots) were collected every
two hours and composited over a 24-hour period (except at station Olin 11,
which was sampled every six hours) commencing at 8:20 a.m,, April 22, 1971.
Intake water (0lin 1) is apparently used for a once-through, non-contact cool-
ing. Also, the Olin 9 discharge 18 assumed to be primarily cooling water.

Survival and palatability studies were conducted with white shrimp.

The shrimp were exposed to the River water near discharges following methods
outlined in Appendix C. [Results of these studies are shown in Appendix D.]
Within six hours, shrimp placed in the River at the mouth of the Company
barge canal (CR-11) acquired significant off-flavor. At the end of a 24-hour
period, totzl shrimp mortality had occurred at this station. Similar tests
conducted at Control Stations showed no significant off-flavor or off-odor
and shrimp had a mortality range from 10 to 20 percent (80 to 90 percent
survival).

Control Stations, CR~1 and CR-~11.2 [Table 1], are located in the Lower
Calcasieu River so as to have the least possible contamination from indus-
trial wastes. Station CR-1 is located downstream from industrial dischargres
and closer to the Gulf of Mexico than are all the other stations. Station
CR~11.2 i« located upstream of most industrial discharges and has water
with lower salinity levels than has Station 1.

Shrimp placed in the River for 6 hours near the Olin tailings pond

discharge (CR-8) acquired no sign'ficant off-odor or off-flavor. A 40

cCR 000036701
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o TABLE 8-1
DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number Description and Remarks

OLIN-1 Water supply intake, located north of Clooney Island and approxi-
mately 1,000 ft east of the Olin Slip entrance.

OLIN-2 Samples of the effluent from the nitrogen area collected from a
48~in. reinforced concrete pipe discharging to the Olin Slip,
upstream of the 51lip entrance.

OLIN-3 Samples of the water treatment effluent collected frem a 2-ft
concrete open rectrangular channel that is located approximately
600 ft from the Qlin Slip entrance.

OLIN-4 Samples collected from a 2-ft concrete open rectangular channel
located approximately 1,400 ft from the Olin Slip entrance and
west of the alkali warehouse,

OLIN-5 Sampies collected from a 30~in. diameter cast iron pipe located
approximately 200 ft from the alkall warehouse and 1,600 ft
from the 0lin Slip entrance.

OLIN-6 Samples collected from a 24-~in. diameter cast iron pipe located
approximately 250 ft west of the alkali warehouse and 1,700 ft
west of the entrance to the QOlin Slip.

OLIN-7 Sampies collected from a rectangular channel located approximately
300 ft west of the alkali warehouse and 1,700 ft west of the
entrance to the Olin S1ip.

OLIN-8 Samples collected from a 24~in. diameter reinforced concrcte pipe
located approximately at the same elevation as the west edge of
the powerhouse and 2,000 ft west of the entrance to the Olin Slip.

OLIN-9 Samples collected from a pipe located west of OLIN-8. This
constituted the major discharge (quantity) to the 0lin Slip.

OLIN-10 Samplcs of the effluent from the hydrazine area collected from a
pipe located at the west end of the Olir Slip,

cCR 000036702
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TABLE 8-1 (Continued)

DESCRIPTION EF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

OLIN-11 Samples of the effluent collected from the Olin tailines pond
discharging to the Lower Calcasieu River east of Coon Island.
The discharge point 1s located approximately 2,000 ft north
of Channel Marker #111l.

CR-8 Lower Calcasieu River, zast shore of Ccon Island near the dischar).
from Olin tailings pond.

CR-8.1 Lower Calcasieu River, near Prien Lake at buoy 110,

CR-9 Lower Calcasieu River near Channel Marker 112, midway between Coon
Island and Contraband Bayou.

CR-11 Lower Calcasieu River at mouth of Qlin barge slip, northwest of
Clooney Island.

CR~11.1 Lower Calcasieu River, north shore, south of Clooney Island.

CR-11.2 Lower Calcasieu River, south shorc, south of Clooney Island, just
west of Lake Charles (Control Station).

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream of the

intracoastal waterway) near Channel Marker 92 (Control Station).

CCR 000036703
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percent shrimp~morn§iity was recorded at this station at the end of a
24-hour survival study. The kill continued at a mortality rate of 10 to
20 percent for each additional 24-hour exposure to the River water
{Appendix Dj. The result was a 70 percent mortality at CR~8 at the end of
a 72-hour test period. Control Stations had a mortality of 20 percent

during this period. The live shrimp were left in situ until the termina-

tion of the 4-day test. High mortalities at all including Control Stations
precluded the use of the 96-hour data for biocassay or taste and odor
comparisons. Toxic materials contained in the Company discharges apparently
contributed to shrimp mortalities at CR-8 and CR~1l.

Waste loads discharged during the sampling period, not including
constituents contained in the cooling water (0lin-9), were at least: 2,000

1bs of TOC; 5,200 lbs, NH _N; 1,000 1lbs, Org N; 12,300 1lbs, suspended solids;

3
145 1bs, chromium; and 4 1lbs of cadmium, [See Table §-2,] Temperature cf
the effluents varied from 10° to 50°C. Total addition of heat to the
recelving watecs from all discharges was 1,2 X 1012 calories.

Bottom sediment samples [Table E-1, Appendix E] were taken at the
lmouth of the (0lin Barge Slip and near the discharge from the Company tail-
ings pond across from Coon Island. In the Slip (35 ft depth) sediments
consisted of a soft mud that emitted a petrochemical odor. These sedimonts
contained 22 percent volatile materials. lowever, the Organic Sediment
Index (0SI) was only 1.2, indicating slowly decomposing materials. It was
not possible to determine whether these materials are deposited from Company

discharges or from barge leakage. DBottom sediments near the tailings

pond discharge exhibited a low OSI value 0.24 and only 7.9 percent volatile

CCR 000034704




- TABLE 8~2
SIMMARY OF ANALYTICAL RESULTS AND FIELD !‘EASL‘REPENTSy
Conductivity Temp b Sdglids
Flow pH pmhos fem ‘c T0C CDDJ total 8us
Sta mxd range range comp range mg /2 1bsfday mgfl 1bs/day mg/l ibs/dav ngfl 1bs/d:
OLIN-~1 7.1-8.8 4,250-16,000 7,900 10-25. 9 5,160 23
OLIN-2 4.10 1.0-8.5 1,200-4,250 2,300 25-38 23 ‘790 114 3,900 1,190 40,700 44 1,51
OLIN-3 .81 7.1-10.3  1,000-15,000 4,300 40->50- 1 7 2,620 17,700 99 67
OLIN-4 0,389 7.8-12.2  4,000-22,500 11.660 19-30 3 10 8,370 27,200 77 25
OLIN-5 6,158 7.2-10.6 6,500-15,000 7,200 18-32 8 425 4,540 241,000 122 6,4t
QLIR-8 2,31 7.0-9.7 6,500-15,000 8,800 26~43 11 210 5,890 113,600 28 54
OLIN-? 0.026 7.4-10.0  1,000-40,000 5,700 23-42 5 2 3,750 1,130 115 3
OLIN-8 0.267  6.6-10.2 1,300-20, 500 2,000 22-40 2 b 1,030 2,300 13 3t
OLIN-9 15.16 7.0-9.0 6,000-15,000 8,600 15-34 10 1,270 5,580 706,400 33 4,18¢
OLIN-10 0,382 4.0-11.5 1,300-2,900 1,340 10-28 5 15 1,450 4,400 3l 9!
OLIN-11 3.19 5.9-9.0 »40 ,000 74,000 24-25 21 560 73,500 1,970,000 102 2,720
CR-8 7.5-8.2 8,500 22.5-24 9.6, nv 5,350 14
o CR-9 7.4-8.0 12,600 20-23 8.5, 8.8% 8,420 8
= CR-11 7.6-8.5 11,000 24-25 9.5, 17/ 7,300 6
o
Q
S
i
[2.8
~
o
¥, )
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TABLE 8-2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

te

Qrg W W a=H Cadmium Chromium Mercury Copper Lead Nickel Aluminum

Sta o/l ios/day  me/fl lbg/day wpfl 1bs/day wmp/l lbs/day g/l 1bs/dey mefl 1bs/day mg/l mg/ig;i& mag /1
OLIN-; 7.00 3.44 <3.05 0.04 <0.1 <0,02 0.1 <0.2 <D.5
OLIN-2 11.50 394 75.6 2,5%0 <(.05 4.0 140 0.2 0.0069 <0.0é <0.1 <0.2 <0.5
OLIN-3 6.44 40 21.6 145 <,05 <0.0L O.ﬁ- 0.0027 <D,02 <0.1 «<0,2 <0.5
OLIN-4 4.76 15 438 1,420 <0,05 <(,01 2.7  0.0088 0.08 0.3 <0.1 <0,2 <0.5
OLIN;S 7.28 3%0 12.7 675 <0,05 0.02 1.1 3.9 0.2071 «<0.02 <0.1 <(.2 <0.5
OLIN-6 8.12 160 13.6 260 <0.05 0.02 0.4 0.1 0.0019 <0.02 <0,1 <0.2 <0.5
OLIN=-7 48.2 15 156 45 <0.05 0.02 0.01 0.2 0.06001 <0.02 <0.1 <0.,2 <0.5
OLIN-8 6.16 15 2.1 5 <0,05 <0.01 0.1 0.0002 <(.02 <0.1 <0,2 <0.5
OLIN-9 .10.1 1,280 6.3 800 <Q,05 0.04 5 0.1 0.0127 «0,02 <0,1 <0.2 <Q.5
OLIN-10 6.1¢ 20 5.18 16 <0.05 <0.01 0.6 0.0018 <0,02 <0,02 <0.2 <0.5
OLIN-11 3,22 85 0.15 4 0.10 3 0.1 0.0027 0.17 4.5 8/ 9/ <0.5
CR-8

CR-9

CR-11 <0.05 0.05 2.7 <0.02 <0.1 <0.5

a8/ Analytical procedures are outlined in Appendix F,

b/ COD analyses were performed when TOC values exceeded 20 mg/l.
&/ Two composites taken {morning and afternoon).

d/ Interference by standard stomic absorption procedure, completion of data dependeat on development of an alternate method of analysisa.
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material, thus indicating that the solids discharged are primarily in-

organic in nature.

.
-,

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
Olin Corporation submitted an application [August 24, 1970] to the
Louisiana Stream Control Commission for approval of waste discharge levels
of certain materials. The total quantity of flow discharged through eleven
_sources was to be 29.83 cfs with an inorganic load of 2,847,210 1lbs/day.
The Commission reviewed the applicatioﬁ and returnad the data to the
Company for submission of more information. [A summary of the present

information pertaining to waste discharges on file with the Louisiana

stream Control Commission is contained in Table 8-3.]

PROPOSED WASTE TREATMENT
There was no information provided by Company officials on a proposed

treatment program at this industry,

CONCLUSIONS

It is concluded that:

1. Discharges to the Lower Calcasieu River, of chromium, cadmium,
nitrogenous materials, carbonaceous materials, suspended solids, and heat,
by the Company plant constitute violations of Section 407, Rivers and
Harbors Act of 1899 (33 USC: 401-413).

2, Survival studies with shrimp indicate that the stream near the
Olin facility contains toxic materials.

3. At no time during the course of the investigation was there any
indication that the Company plans to initiate or improve treatment of the

liquid wastes which are presently being discharpged.

CCR 000036707




TABLE 8-3

OLIN CORPORATION DISCHARGE COMPOSITION LEVELS SUBMITIED T0
LOUISIANA STREAM CONTROL COMMISSION

Lowzr Calcesieu River via a privately owned boat slip.

# Sewer Fll dlscherges to a 525-acre treatzent pond and then to the Lower Calcasieu River.

. Quantity of True Toxic Materials
Pischarge, Temperature Turbidity, Color Inorganic Material CrQy WHa T
Sewer cfs °F ppm SI0H Units ibs/day ppm 1bs/day ppm 1bs/day 3-8
1 HNo {nformation avatllable om thise dischartrge
2 2.0 93 41 93 2,850 - 2,652 176 16 336 31
3 0.8 149 10 12 48,500 10,226
4 0.82 .95 46 9 20,540 4,647
5 0.11 95 98 9 200 337 7 12
6 1,74 107 3 9
7 1.34 107 500 5 1,300 180
8 0.45 93 4 7
S
13.
P, 9 3.6 96 2 9
o 9B 0.17 83 19 3 60 67
o
8 10 0.17 83 19 3 60 67
Y]
(o8 11% 8.5 ambient 9 6 2,772,000 60,000 600 13
~
QO} Note: All of the above permits except for Sewer fll indicated 8o treatment with direct discharge of effluent to the

N-ITIA
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RECOMMENDAT1ONS

It i3 recommended that:

1. Appropriate proceeﬂings be initiated immediately againét the

0lin Corporation to abate the present dally discharge to the Calcasieu
River, a navigable stream, of 2,000 pounds of carbonaceous material; 7,500
pounds, nitrogenous materials; 12,300 pounds, suspended solids; 4 pounds,
cadmium; 145 pounds of chromium; and 1,2 X 1012 calories of heat.

2. The discharge permit to be issued by the Corps of Engineers limit
discharges of BOD, COD, TOC, suspended solids, heavy metals, and heat, to

levels consistent with applicable water quality standards and best available

treatment.
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BACKGROUND INFORMATION

General

In conjunction with other chemical plants and petroleum refineries
on the Lower Calcasieu River, PPG Industries, Incorporated contributes
significantly in supporting the economy of the area. The PPG operation is
involved primarily in the production of heavy chemicals (both organic and
inorganic).

PPG Industries, a subdivision of the parent corporation, PPG Industries,
Incorporated, of Pittsburgh, Pennsylvania, is located in the Lake Charles-
Westlake~Sulphur area of Léuisiana.

The core area of the plant was built in 1942, with additions made 1in
1955. A sulfide plant expansion was completed in 1970. Various process
changes were made in the period 1960 to 1970, This facility produces
chlorine, caustic soda, aliphaties, chlorinated hydrocarbons, silica pig-
ments, sodium chlorate, and hydrochloriec acid. The raw materials used in
the process are salt (sodium chloride) and ethylene. In addition, signi-
ficant amounts of mercury are used in the production of chlorine by
mercury cell process. The rated daily capacities of the chlorine and
caustic plants are 1,500 tons of chlorine and 1,650 tons of sodium hydroxide.
Approximately nine employees are involved, to a significant extent, in water

pollution control at this facility,

Water Supply

Water is obtained from the Lower Calcasieu River for non-contact cool-
ing (290-300 mgd) and from 12 wells for process, sanitary service, and some
additional non-contact cooling water. The wells have a rated capacity of

750 to 2,000 gpnn (1.05 %o 2,88 mgd).

CCR 000036711
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Existing Waste Treatment

Five outfalls discharge liquid wastes from PPG operations to an open
channel tuat is approximately 50 feet wide and two and one-half miles long
[Figure 9-1]. Company officials refer to the channel as the "oxidation
diteh"”. The once~through cooling water from the electrical power generating
plant is discharped to a ditch along with wastes from the silica pigwent
plant, the organics plant, the caustic plant, and a mercury reduction cell,
Total flow in the "ditel", according to Company officials, is about 290 med.

Wastewater from the silica pigment plant flows through an open channel
to the "ditch". The bottom of this channel consists of a chalkish white
sandy material. Company officials maintain that this material is natural
sand, not sediment from discharge.

A mercury reduction cell was recently constructed and placed in opera-
tion. The effluent from the cell is discharged into the 'ditch".

The "oxidation ditch" flows through a tidal area to Baycu d'Inde and
was observed several times during the survey to be flooded until the "ditch”
was indistinpguishable. This fidal condition markedly reduces any cffective-
ness, as a treatment facility, that the 'ditch" might otherwise exert.

Three additional waste streams from the anhydroueg caustic operation,
the sodium chlorate plant, and the chlorate recovery system, discharpe
dircctly to Bayou Verdine. These discharges receive no treatment prior to
discharpge. Once-through cooling water from a second power plant is also

discharged to Bayou Verdine.

Chronolory of Contacts

On March 26, 1971, J. L. Hatheway and M. R. Helton of the Division of

CCR 0000347y,
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Figare 9-1. Effluent & Receiving Water Sampling Locations for PPE Industries Incorporated
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Field Investigaéioﬁ;—Denver Center, EPA, met with W. B. Graybill, Plant
Manager, and Pete Burns, environmental control specialist for PPG Industries,
to initiate an industrial waste inventory of this plant. E. D. Anthony, Jr.,
enforcement programs specialist, EPA Region VI, had made arrangements on
March 23 with Mr, Burns for the meeting., He and Mr. Craybill provided the
information requested and conducted a tour of the plant area.

Throughout the interview, Mr. Burns was cooperative and provided answers
to all questions posed by the investigating team. However, the DFI-DC
investigators were not permitted to take photographs within the plant pro-
perty.

On April 15, 1971, R. D. Harp and Mr. Hatheway met with Mr. Burns to
discuss the EPA industrial wastewater sampling program in the Lake Charles
area, specifically the waste source evaluations and water quality investi-
gations that were being conducted in the Calcasieu River Basin.

Mr. Burns consented to the sampling of PPG Industries effluents.

SAMPLING PROGRAM AND RESULTS

Wastewater samples were collected from all nine discharges within the
PPG Industries complex. Survival studies employing native, wvhite shrimp
were conducted on Bayou d'Inde and Bayou Verdine downstream of the effluents.
Sediment samples were also collected from Bayou Verdine and Dayou d'Inde
downstrcam from the effluents as well as from the "oxidation ditch" upstream
from Bayou d'Inde. [In Table 9~1 is a description of the stations where
effluent and streams were sampled.]

Aliquots (750 ml) from the "oxidation ditch" were composited every
four hours for a 24~hour period, commencing at 6:20 a.m., April 26. Com-

posites, consisting of 125 ml aliquots, were taken from the cther etffluents

CCR 000036714
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TABLE 9~1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

PPG~1 Samples collected from the effluent canal at a bridge on Mobil
Road #2 just downstream of I-210 Bridge (flow est., 300 mgpd).

PPG-2 Samples collected of the effluent from the pigment plant at the
point where the flow drains through a culvert under Mobil 0il
Company service road.

PPG-3 Samples collected from the effluent canal downstream from the

point vhere the organics plant and caustic plant discharges join
and upstream from the point where the cooling water discharge
entears.

PPG~3A Samples collected of the effluent from the organics plant at the
culvert under the Mobil 0il Company service road.

PPG-4 Samples collected from a 72-inch sewer that discharges wastewater
from the anhydrous caustic plant and cooling water from the chle-
rine and chlorate recovery systems into Bayou Verdine.

PPG-5 Samples collected from the north 54-inch sewer that discharpes
wastewater from the sodium chlorate and caustic plants into bayou
Verdine.

PPG-5A Samples collected from the south 54-inch sewer that dischargpes
wastewater from the sodium chlorate and caustic plants into
Bayou Verdine.

PPG-6 Samples collected of the cooling water effluent from power Plant A
as it discharges into the Barge Slip at the mouth of Bayou Verdine.

PPG-7 Samples collected of the cooling water intake (power Plant A) at
& hose bib,., Source, Lower Calcasieu River,

PPG-8 Samples collected of the cooling water intake (power Plant B) at
a hose bib. Source, Lower Calcasieu River,

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream from the
intracoastal waterway) near Channel Marker Q2 (Control atrarion),

CR-6 Bayou d'Inde at a gas line crossing sbout 1,000 yards southeast
of PPG discharge canal.

CCR 000036715
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TABLE 9-~1 (Continued)

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station

Number Description and Remarks

CR-7 Bayou Verdine northwest of Coon Island,

CR-11.2 Calcasiecu River, scuth shore, south of Clooney Island, just west

of Lake Charles (Controcl station).
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during the same period. One effluent grab sample was collected at Stations
PPG-4 and 7, at 5:30 a.m. and 8:50 a.m., respectively, on April 19 for oil
and grease analysis. [Results of this sampling are shown in Table 9-2.] An

additional grab sample was collected for specific organics analyses from

Station PPG-3A at 6:50 a.m. April 26 [Table 9-3].

TABLE 9-3

RESULTS OF ORGANIC ANALYSIS

Concentration Load
Compounds Identified (mg/1) 1b/day
1, 1, 2, 2~Tetrachlor6ethane 2.2 95
1l, 1, 2-Trichloroethane 5.4 240

These two polychlorinated ethanes were the major extractable organics
present in the effluent sample. Other compounds were present in lower
concentration, but were not identified., These compounds are fat soluble
and are likely to accumulate in the environment much as other chlorinated
hydrocarbons, i.c., chlorinated pesticides, and polychlorinated biphenyls d-.
Because fooa chain magnification can increase the concentration of these
compounds to what may be toxic levels, their discharge must bLe considered
as hazardous to the receiving waters, i.e., an aquatic environment.

Calculations based upon analytical data for ctotions PPC-1, 4, 5, 5A,
and 6, minus stations PPG 7 and 8, indicate that this industry discharped,
during the period of the study, net loads of at least 0.50 1bs of mercury;

600 lbs, TOC; 31,000 1lbs of suspended solids; and 9.2 X 1012

nf hent {Table
9_3] -
Survival studies made with shrimp at stations CR-6, CR-7, and at the

Control Stations, followed methods outlined in Appendix C. The first shrimp

cer
" 000036, ,




TABLE 9-2
SUMMARY OF ANALYTICAL RuSULTS AND FIELD MZASUREHENTSE',
Conductivity Temp Solids Tal.
Flow _pH __prhos/fcn °c TCC total susp 011 & Credse
Sta rod range rangse comp ranne  mpfl 1bs/day mefl lbs/day mz/1 1lbs/day wegfl 1lbs/day
Pre-1 290'9_/ 6.2-7.6 10,009-13,000 11,000 30-32 13 31,500 7,070 17,120,000 32 77,500
PPG-2 2.22 7,500-19,500 8,600 35-42 18 330 7,030 130,090 887 16,400
P2G-3 74.1 5.3-7.2 10,200-14,500 10,450 32-34 12 7,430 6,800 4,207,000 22 13,600
PP~4 1.3 7.1-9.8 600->80,000 16,000 26-30 6.2 70 9,700 105,300 138 1,500 1 11
PFG-5 } 6.8-8.9 9,000-15,000 11,400 31-34 10 } 7,760 } 32 i
} } }
15.9¢/ }490 }364,000%/ }14, 500
} } } }
PPG-5A } 6.8-11.3 10,000-17,000 10,800 35-40 10 } 7,220 } 428}
PTG~-6 0.743 7.2-8.1 6,000~ 9,000 1,150 28-30 5.4 35 4,620 28,700 17 105
eig-7 1} 6.8-7.5 5,600-14,500 10,800 24-26 16 } 7,060 i k) 1
} }
}a00k28/ }32,600%/ }6,750,000
. } } }
PrG-8 ) 6.5-8.0 13,000-14,000 9,500 24-26 1t } 6,350 } 19
Ci-6 7.4-7.8 10,100 24-26 10, 9.9% 6,430 14
cre7 6.2-6.8 10,200 35-36 5.4, 7.67 6,550 34
a/ Analytical procedurés are outlined in Appendix F. '
bs Flow estimated by Company officials.
¢’ Suzmmation of the two indicated staticns.
d/ Based on estimated flow of each discharge.
< Based on average concentration.
£' Two ccompoaite sanplca taken {aorming and afternoon).

15
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TABLE 9=2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

Cadmivm Chromiun Mercury Copper Lead Aluminum
Sta ng/l me/l lbs/day uzf/l  1bs/day ng/1 i1bs/day me/l ng/l ..
PPG-1 <0.05 <0.01 0.4 ¢.9700 0.02 48 <0.1 A
FPG-2 <0.05 0.09 2 <0.1
PPG~-3 «0,05 0.10 62 1.0 0.6187
PPG-4 <0.05 <0.02 <0.1
PFG-5 <0.05 <0.02 0.1 }
io.oosoﬁf
PPG-5A <0.05 <0.02 0.2 %
PPG-6 <0.05 <0.02 0.2
PPG-7 <0,05 <0.02 0.2 } <0.02 <0.1
§0.4800
PPG-8 <0.05 <0.02 0.2 ; <0.02 <0.1
CR~-6 <0.05 <(.02 3.4 0.02 <0.1 0.6
CR-7 <0.05 <0.02 1.5 0.02 <0.1 <0.5

8-X1
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mortalities occdrrea:within 20 minutes; a 100 percent mortality occurred
within six hours [Appendix D]. Floating sludge, gas bubbles, and am odor
similar to hydrogen sulfide characterized Bayou d'Inde during the biological
survey. These conditions deteriorated as barge traffic stirred decomposing
sludge from the Bayou bottom. Shrimp placed in the Bayou water werc immedi-
ately in distress. Mortalities were probably caused by sulfide toxicity,
but other toxic substances discharged from other industrial sources and/or
PPG Industries or low dissolved oxygen levels may have caused the shrimp
kill. Total mortality during the 6-hour test precluded taste and odor or
extended survival studies. No shrimp mortalitiecs occurred at Control
Stations CR-1 and CR-11.2 during this 6-hour study.

These stations [Table 9-1] are located in the Lower Calcasieu River
g0 as to have the least possible contamination from industrial wastes,
Station CR-1 is located downstream from industrial discharges and gloser
to the Gulf of Mexieo than are all the other stations, Station CR-11.2 is
located upstream of most industrial discharges and has water with lower
salinity levels than has Station 1.

Shrimp displayed shock as they were placed into submerged baskets in
the 35.5°C River water near the industrial discharge from I'PG Industries.
After a 30-minute exposure, a 40 percent shrimp mortality was recorded as
the stream temperature rose to 38°C [Appendix D). Within 6 hours a 100
percent mortality occurred. The dead shrimp had a pinkish discoloration.
The heated industrial digcharges appeared to cause the distress and sub-
sequent mortality to shrimp at this River location.

Bottom sediment samples were collected in the PPG wastewater canal and
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in Bayou d'Inde at a point about 1,000 yards downstream from the mouth of
the canal. -%he‘;ediment in the canal was found to be composed primarily
of sand, clay, and perhaps stable sludge with an OS5I value of only 0.2,
However, in Bayou d'Inde downstream from the canal, the bottom sediments
were composed of soft black mud with a chemical odor. The OSI value was
found to be 6.6, indicative of an actively decomposing sludge [Table E-1,
Appendix E]}. ‘

A bottom sediment sample, collected near the wmouth of Bayou Verdine,
was composed of soft browq mud having a chemical odor. Although 13 percent
of the sample was volatile at 600°C, the OSI value was relatively low, 0.3.

Sediment samples were analyzed for mércury content. In the PPG
Industries canal, sediments contained 0.3 pg/g mercury. However, sediments
in Bayou d'Inde contained high levels of mercury. Downstream from the canal,
the concentration was 6.0 ug/g mercury; upstream, the level was 2.0 ug/g;
and farther upstream, above all major industrial discharges, the concentra-
tion was 1.7 ug/g mercury, At the mouth of Bayou Verdine, the mercury

concentration was 1.7 ug/g in the bottom sediment,

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION
The Louisiana Stream Control Commission approved (October 29, 1969
and August 13, 1970) discharge levels of certain materials based on daia
submitted by PPG Industries, Incorporated. [A summary of the informa-—
tion from the Commission files is tabulated in Tatle 9-4.] The total dic-
charge for these three sewers is 297.027 mgd, which is equivalent to 460 cfs.
Further, PPG Industries has filed a permit application with the Corps

of Engineers requesting permission to discharge mercury to a navigable water.

CR 000035121
¢




156 . 131

TABLE 9-4

.J['r__ -

PPG INDUSTRIES DISCHARGE LEVELS APPROVED
o BY LOUISIANA STREAM CONTROL COMMISSION

Sewer
Parameter #1 (PPG-1) #2 (PPG-6) #3 (PTG-4, 5. SAj
Flow discharged, mgd 288,985 6.926 7.116

Water body receiving
discharge

Organic material,
1bs/day

Inorganic materiala,
1bs/day

CaCl

2

Cr

Hg

NacCl

NaCo

Na2504

PO

SI10

Organics

Carbon

Asbeatos

Bayou d'Inde

2,411,582

68,826 1bs/day
equivalent to
28.5 ppm,

17,302 1bs/day
equivalent to
7.2 ppm.

73 1lbs/day
equivalent to
0.03 ppm.

34 1bs/day
equivalent to
0.014 ppm,

1,380,417 lbs/day

equivalent to
$72.3 ppa.,

16,518 1bs/day
equivalent to
6.9 ppm.

91,416 1bs/day

“equivalent to

37.9 ppm.

113 1lbs/day
equivalent to
0.05 ppn.

19,328 lbs/day
equivalent to
8.0 ppnm.

10,146 1lbs/day
equivalent to
4.2 ppm.

2,160 1bs/day
equivalent to
0.90 ppm.

1,080 1bz/day
equivalent to
0.45 ppm,

Bayou Verdine

7,725,000

279 lbs/day
equivalent to
36.1 ppm,

27 lbs/day
equivalent to
3.5 ppm.

Bayou Verdine

59,379,000

59,613 lbs/day
equivalent to
1003.9 ppm.

288 1bs/day
equivalent to
3.8 ppm.

. CCR 000036722
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PROPOSED WASTE TREATMENT

Company“officials indicated that no additional treatment facilities

are proposed for the next five years,

CONCLUSTONS

It i1s concluded that:

1. Present practices permit the discharge of mercury, carbonaceous
materials, suspended solids, aromatiec hydrocarbons, and heat, constituting
violations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413).

2. No additional treatment facilities to correct present conditions

are planned by the Company.

RECOMMENDATIONS

It is recommended that:

1. Consideration be given to initiating appropriate abatement pro-
ceedings apainst the Lake Charles facility of PPG Industries for discharpning
inadequately treated industrial wastes containing net daily loads of 0.50
pounds of mercury; 600 pounds of carbonaceous materials; 3,100 pounds of
suspended solids; 9.2 X 1012 calories of heat; 95 pounds of tetrachlorocthine;
and 240 pounds of trichloroethane, to the Calcasiesu River, a mavigable strenm.

2., The discharge permit, to be issued by the Corps of Engineers,
limit discharges of heavy metals, BOD, COD, TOC, complex organics, suspended
gsolids, and heat, to levels consistent with best available treatment and the

water quality standards for the Lower Calcasieu River.
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BACKGROUND INFORMATION

General

During the period March 22 through April 13, 1971, investigators from
DFI-DC, EPA, evaluated wastewater treatment and disposal practices of in-
dustries in the Lake Charles, Louisiana area. TFindings and recommendations
pertaining to the industries that were discharging significant amounts of
liquid wastes have been presented in individual sections of this report.
The discussion in this section covers industries that were either not oper-
ating or were discharging yegligible amounts of waste at the time of the
investigations [Table 10-1].

These firms are:

1) Gulf Coast Aluminum Corporation;

2) Gulf Menhaden Company;

3) Gulf States Utilities -~ Roy S. Nelson Power Station;

4) HDE, Incorporated;

5) International Paper Wood Preserving Division -~ De Ridder Plant;

6) Louisiana Menhaden Company;

7) Ocean Protein, Incorporated;

8) Tenneco Chemicals, Incorporated - Newport Divisiion:

9) Vancouver Plywood Company, Incorporated - Oakdale Plywood Plant,

Officials of Gulf States Utilities; HDE; International Paper; Tenneco
Chemicals, Incorporated; and Vancouver Plywood Company were contacted in
order to discuss the industrial wastewater sampling program that DFI-DC
was carrying out in the Calcasieu River Basin. Officials of these companiere

were interviewed in a manner simiisr to that with officials of the larger

CCR 000036727
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TASLE 10-1

INVENTORY OF MISCELLANEQUS INDUSTRIES LN THE CALCASLIEU RIVER DRAINAGE

K1re, Address and
Raw Materials

Products

Present Treatment

Femarks

Contact of Industry

green petroleum
coke

A1203

Gulf Coast Aluminun
Corperation

Lake .Charles, Louisiana
C. L. Kelgley

carbon electrodes
aluminum

coagulation - sedimenta-
tion

This industry 1is currently undéf“'
construction. Littie wastewater
discharge at time of survey. Wo
samples taken.

Gulf Menhaden Co. Menhaden fish

Cameron, Louisiana
W. Saltznman, Plant Manager

oil
feed -
fertilizer

none

Not in operation during the time
of the survey.

natural gas

Gulf States Utilities
oll standby

Roy S. Nelson Power Station
Lake Charles, Louisisana
Pat Brady and Cliff Chambers

electricity

helding pond

hardwood lumber
furniture

nene

Ho wastewater treatment required
on this discharge.

HDE, Incorporated logs

Cakdale, Louisiana

Bill Corcltin

International Paper woed

Wood Preserving Divieion crecscte

Pe Ridder Plant pentachlorophenol

La Ridder, lLouisiana
¥r. Burchfield, Plunt Manager

wood preservation

oxidation pends to hold-
ing ponds

Company 1s considering construction
of additional treatment facilities.
No discharge during the time of the
survey. Discharge is during periocds
of high flow in the receiving stream.

r
v

[
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INVENTORY OF MISCELLANEOUS INDUSTRIES IN THE CALCASIEY RIVER DRAINAGE

TABLE 10-1 {Continued}

&

Nare, Address, and
Contact of Industry

Raw Materials

Products

Present Treatment

Remarks

Loiisiana Menhaden

Corpany

La:e -Charles, Louisiana

H. C, Dickens, Plant Manager

Menhaden fish

oil
meal
scrap
solubles

complete retention

Not in operation diuring the time
of the survey.

Qceen Protein, Incorporated
Careron, Louisiana
Mr. Dassinger, Plant Manager

Henhaden fish

feed
meal

none

Not in operation during the time
of the survey.

Terneco Chemicals,
Incorporated

Newport Division

O3+:dale, Louisiana

E., G. Fleming, Plant Manager

crude tall oil
crude sulfate =
turpeatine

rosin
vegetable fats
turpines

oxidation pond

The oxidation pond 1s large encugh

to store wastewater for one year.
There was no discharge at the time

of the survey. Company discharges
wastewater from oxidation pond during
pericds of high flow in the receiving
stream. Company is planning con-
struction of & new wastewater treaf-
ment facility in the near future.

Vancouver Plywood Ccmpany,
Incorperated

Qakdale Plywood Plart
Qaidale, Louisiana

3111 Corbin

logs
glue
resin

soft plywood

Complete retention of
all wastewaters, except
a small amount of non-
contact cooling water.

16.
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industries whose dfécharges have been described in previous sections.

The three Menhaden plants (Guif Menhaden Company, Louisiana Menhaden,
and Ocean Protein, Incorporated) and Gulf Coast Aluminum were not in oper-
ation during this survey. (It would be appropriate to conduct a sampling
program at these plants when they are in operation., The normal operating
period is from May through October; however, it varies from year to year.)
Louisiana Menhaden and Ocean Protein, Incorporated, have no domestic. or
industrial wastewater treatment facilities at present,

Gulf Coast Aluminum is a new industry and had, at the time of the EPA
investigation, been in opefation for only two months. Owing to operational
difficulties the plant had not been able to maintain production. The major
portion of the plant's industrial wastewater is expected to originate in
the process air scrubbing in the aluminum reduction operation. This waste-
water, containing calcium flucride and aluminum particles, will pass through

settling ponds prior to discharge to the Lower Calcasieu River.

Discussion

Sampling of effluents included single grab samples and 24-hour com-
posites. [Thcée sample results are summarized in Table 10-2,]

Survival studies were conducted on the Lower Calcasieu River near the
discharge from Gulf Coast Aluminum Corporation. Sediment samples from the
Lower River, downstream from the Gulf Coast Aluminum discharge, were also
collected. [In Table 10-3 is a description of the effluent and sampling
stations. |

During the time of the survey, International Paper's Wood Preserving

Division and Tenneco Chemicals, Incorporated, were not discharging wvaste-

water. These two indusfries store water in holdins ponde durding lerr etvonn
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SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS™

TABLE 10-2

al

Conductivity Temp y Solids o1l &
Flow pH unhosfen *C TOC COD~ me/l Grease
Sta Date Type cod range range comp range me/l mefl total sSuUSD nefl
CR-1 4725 Grad - 8.8, 115/ 11,200 17
TEN-1 4/15 Grab 7.4 2,000 18.5 430 1,300 1,720 132 i
1PC~1 4719 Grab 7.0-7.4 90-165 230 20~-27 130 463 599 188 26
EDE-1  4/19-4/20 &/ 136 31 100 212 78
Composite-
2 hr, interval
VAN-1 4/19-4/20 Composite- 1.0-8.2 180-~260 250 20~24 13 252 54
2 hr. interval
GSU-1 4f22-4/23 Corposite- 7.1-7.3 580-850 450 22-24 320 24
6 hr, interval
Gsp-2 4f22-4/23 Composite- 4.31 7.1-7.2 1,200~1,700 1,480 28-32 914 24

6 hr. interval

a/ Analytical procedures are outlined in Appendix F.

b/ COD analyses were male when TOC volues exceeded 20 mg/l.

&f Two cozposite samples taken {rorning and afterncca).
47 All composites are 24 hours.
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TABLE 10-2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS
Cacrium Chromium Mercury Copper Lead
Sta re/l ne/l pe/l mz /1l me /1
Cr-1 <0.05 3.9 <0.1
TEN-1
Irc-1 <0.05 <0.01 c.1 0.04 0.1
HDRE-1 <0.05 <0.01 <0.1
VAN-1 <0.05 <0.01 <0.1
GeU-1 <0.05 <0.01 0.4 0.07 <0.1
GSU-2 <0.05 <0.01 0.6 0.21 <0.1

9-X

1 0] &
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Number

165 X7

= TABLE 10-3

DESCRI?&ION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Description and Remarks

CR-1

CR"]. . 1

CR-1.2

TEN--1

IPC-1

HDE-1

VAN~

Calcasicu River near Calcasieu Landing (above intracoastal water-
way) near Channel Marker 92.

Devil's Elbow Coral (Gulf Aluminum Channel), at Channel Marker 4.

Devil's Elbow Canal at the industrial discharge canal of Gulf
Coast Aluminum.

Sample collected at the treatment pond effluent weir bos of Tenneco
Chemicals, Incorporated at Oakland, Louisiana. Wastewater is dis-
charged only during periods of high water flow in the Calcasieu
River. There was no discharge during the survey.

Samples collected from a point near the outfall of the last treat-
ment pond of Internation Paper Company, De Ridder, Louilsiana.
These ponds discharge only during periods of high water flow with-
in Palmetto Creek (a tributary to Bundick Creek). There was no
discharge from these ponds during the survey.

Samples from HDE, Incorporated, Oakdale, lLouisiana, Collected
near a pump house adjacent to their old wood burning yard, prior
to entering the Calcasieu River. Unable to measure flow due to
insufficient quantity of wastewater.

Samples collected of cooling water effluent at a bridge approxi-
mately one-half mile south of the Oakdaie Plywood plant of Vancouver
Plywood Company. Unable to measure flow due to insufficient
quantity of water.

Cooling water supply from the Houston River of Gulf States Utilities.
Samples collected at the intake pump.

Cooling water effluent to the Houston River of Gulf States Utilitics.
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flow periods aﬁa méﬂe discharges at a given rate durinpg high flow periods.
Grab samples were collected from the holding ponds for the purpose of
obtaining estimates of the quality of the effluent that is released during
high flow into the receiving waters (Palmetto Creek and Upper Calcasieu
River, respectively). The analytical results indicate that the effluents
stored in the holding ponds contain large quantities of oill and grease,
solids, and COD.

Wastewater discharges from HDE and the Vancouver Plywood Company were
neglipgible, containing only small amounts of pollutant materials.

Gulf States Utilities uses water from the Houston River for once-
'through cooling. The plant returns this water to the River through a
large settling pond.

Shrimp placed in the canal adjacent to Gulf Coast Aluminum (Station
CR-1.2), after six hqurs had acquirecd no significant off-~odor or off-
flavor [Appendix D].

Survival bioassays, also conducted in the canal (Stations CR-1.2 and
CR~1.1) adjacent to the aluminum company, showed no significant mortality
after 24 hours when compared to shrimp located at the Control Stations
(Ck-11.2 and CR-1). Longer term biocassay results were not obtained
because baskets of shrimp at Lheéo two canal stations (CR-1.2 and CR-1.1)

ware damaged or lost between the 24~ and 48-hour examinations,

RECOMMENDATIONS
It is recommended that: Officals of the Louisiana Wildlife and
Fisheries Commission be requested to notify the Office of Enforcement,

EPA, when the Calcasieu River Basin area facilities of International Paper
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Company, Tenneco LChemicals, Incorporated, and Gulf Coast Aluminum Corpor-
ation resume operation and/or begin discharging industrial effluents so
that wastc treatment and disposal practices by these industrics may te

evaluated by the Division of Field Investigations-Denver Center.
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GENERAL INFORMATION

Earlicr?inv;;tigacions in the Lake Charles area, by various State and
Federal agencies, have shown that fish and other aquatic life contain high
concentrations of mercury. As a result of these earlier investigations,
pressure was brought to bear upon local industries to eliminate discharges
of mercury. PPG Industriec recently installed a mercury treatment cell
that reduces daily discharge loads of mercury from 14.4 to 0.50 lbs.

More recent studies indicate that aquatic life in bofh the Upper and
Lower Calcasieu River continues to contain significant concentrations of
mercury in flesh and visce?a.

Because of this fact, ancillary sampling of streams, bottom deposits,
and sewage treatment plant effluents, was carried out at the time of the
industrial waste trcatment evaluations in order to identify sources of the
mercury.

Seven municipal wastewater treatment facilities were in#estigatcd.
Contacts with a superintendent or chief operator were made at each plant.
Thesc officialsvwere advised that the information was being pathered in
conjunction with a water quality survey of the Calcasieu River Dasin.

Four of the plants (Lake Charles A, Lake Charles B and C, Westlake,
and Sulphur Southside) were sampled over o 24-hour period, comwmencing on
April 27, primarily to determine the exist?nce of any mercury discharges.
Aliquots based upon flow were composited at 6-hour intervnlis. These four
planis represent avoul 55 perceni vl the wewape fiuw i the Lake Charles
arca.  [The information collected at each plant is recorded in Table 11-1.]

voth vater ond sedinent vere collected In the recejvine waters beloy

YRR : . N S MR- :
the )., e G kTt Gk wabd va e e planis,
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TABLE 11-1

MUNICIPAL WASTE SOURCES IN TiHE LAKE CHARLES, LOUISIANA AREA

Tredtment Taellity

Sarnling Location

Receiving YWater

Type of
Treatment

Top,
Served

Cond
Ranre
__pmhos/fcn

Design
Tlow
MGD

Total
Solids
1bs/lay

Temp
*c
rage

Suap

Solids
lbs/d=y ., Ibsfday

Mer-
cury

Laka Char}es
Flant A
CATE=A

lLake Charles
Plgats B and C
LCWTEF~B&C

Sulphur
South Side Plant
SS5WET

Westlake
WWIF
Greenwich Terrace

Lake Charles

Maplewood

Sulphur
Rosepark Subdivision

9¢29€0000 ¥3D

At 2arshall flune
Just after final
clarifiers

Just after chlo-~

rinz contesct cham-
ber at welr

At end of 24"
cutfal}l line

Effluent from
chlorine contact
chznher

None

Yone

Calcagleu River

Centraband Bayou

Drainage to
Bayou d'Inde

Bagdad Bayou

Xayauchbee Creek
to English Bayou

Maple Fork to
Bayou d'Inde

Bayou d'Inde

Ceonventional
Activated

55,000

Conventional
Activated
Sludge (Plant
High Rate
Activated
Sludge (Plant C)

25,000

B)

Trickling
Filter

Trickling
Filter

Trickling
Filter

Conventional
Activated
Sludge

Trickling
Filter

6.0 1,000~

1,250

24-25 31,800

840~
1,700

28,500

(est.) 23-24.5

1.0

3,700

{est.)
G.7

22-24.5 3,700

{est.)
0.200

Unknown Unknown

Unknown Unknown

340

1,400

280

300

0.026
A

0.010

0.008

0.003
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SAMPLING PROGRAM AND RESULTS

The tot;l &ércury discharged by the four planté wvas approximately 0.05
lbs per day, with 50 percent of this amount being discharged by Lake
Charles Plant A, [Results of the effluent sampling at the four plants arc
contained in Table 11-1. Mercury concentrations in the water and sedirent
samples taken from the receiving waters, along with other constituents, are
recorded in Table 11-2,]

Sediment samples from Contraband BDayou, downstream from Lake Charles
Plants B and C, gave evidence of gross degradation. The black, soft mud,
containing 31 percent volatile material, produced the highest 0SI value (13)
recorded in the Lake Charles area and can be characterized only as a very
actively decomposing sludge. The mercury concentration in this sludge was
2.6 ug/g (dry weight basis).

Bottom mpd from the Calcasieu River, downstream from the discharge
from Plant A (Station CR-15), contained much less volatile material (17
percent) than in Contraband Bayou. Since the River is a much larger body
of water than is the Bayou, sludge discharged by Plant A would naturqlly

\
be dispersced over a larger area. The OSI value of 1.9 was considerably
10Qer than the 0SI value from thelmud in Contraband Bayou and reprecents
wore moderate quantities of decaying sludre., The mercury content of this
sludge was 1.7 ug/g.

About one mile upstream, the Westlake treatwment plant discharges to
Bagdad Bayou. The sludge at the mouth of this bayvou had an 0SI value cf
0.5G, with an organic carbon and organic nitrogen content of 3.55 pereent

and 0,16 percent, respectively., .hese numbers are indicative of a sludpe




TABLE 11-2

SUMohRY OF THE ANALYTICAL RESULTS AXD FIELD MEASUREMERTS
AT SFLECTED STATIONS BELOW MUNICIPAL WASTEWATER DISCHARGES

o af Cond@/ Tempd/ a/
Sta Type pH prhos/em *C TOC Org G Org N OSI Yolatile Solids mz/1 Hetals'
ko Description Samnle range range range mefl Z 2 b4 Total Susp  Mercury
CR-10 Contraband Bayou, water 6.5-7.5" 7,500-7,600  24-25 12.5 4,700 18
Just downstream from  (4/25/71)
Laxe Charles waste-~
water treatment sediment 7.46 179 13 34 2.6 ug/g
plaant (B & C) discharge
CR~-14 3zgdad Bayou, nz2ar water: 7.1-8.8 3,500-4,200 22-23.5 8,5-11 2,010 20
routh downstrean from
the Westlake waste- sediment 3.55 0.16 0.56 10 14, wglg
water treatment
plant
CR-15 Lower Czlcasieu River water 7.4=2,9 $,300-8,700 21-23 11 58.70 13 3.7 ugls
downatrean from the
discharge from Lake eediment 4.45 0,42 1.9 17
Charles wastewzlLer

treatzent Plant A

»E7—5wo sarples coliected on April 25, 1971.

@gl9€0000 ¥ID

1,771'

-

1.7 ug/g

v-IX
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that is mostly %}abilizcd or 1s exerting a slow oxypen demund. The mercury
content of L:e éindgc was 1.4 ug/g.

Hercury concentrations in the Sludge'dcﬁosits downstreanm from the
treatment plants were sipgnificantly higher than these in sludee from most
other arcas ¢of the Calcasicu River Basin., It is hypothoesized that, cince
most elemcntal mercury entering a sewage treatment plant is scttled in the
clarifiers, the mercury concentrations observed in bottom sediments near
plant outfalls may be indicative of intermittent discharges of sludge. The
findings of only minor amognts of mercury in municipal plant effluents arc

consistent with this hypothesis,

CONCLUSIONS

It is concluded that:

It is not possible, based upon the findings of these investigations,
to draw positive conclusions regarding mercury sources in the Calcasieu
River Basin., Tacts that bear upon this matter include:

a) The dispersion of industrial waste discharges, throughout
the Lower Calcasieu River, by tides;

b) The seasonal migration of fish past the saltwater barrier;

¢) The inconclusive results of mercury sampling in sewage treat-
ment plant effluents; and

d) The lack of conclusive information regarding marcury sources

in the Calcasieu River and tributaries.

CCR 000036739
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RECOMMENDATIONS

It is recomnended that:

1) Arrangements be concluded between the Enforcement Otficer,
Repien VI, LEIA, the Burcau of Sport Tisheries and Wildlife, the TFood and
Drug Administration, and the Louisiana Wildlife and Fisheries Commission,
to monitor mercury concentations in fish ﬂampléslfrom the Calcasiecu River
Basin.

2) 1f, aftcr sufficient time has passed, i.e., to ameliorate the
effects of carlier mercury discharpes, presently observed symptoms of
merycury pollution persist, a comprehensive survey of the Calcasicu
Kiver drainase arca be conducted to identify the source(s) of mercury.

3) EPA Air Quality pcrsonnel examine industrial stack gﬂseslin the

Lake Chailes area to evaluate the possibility of the fallout of morcury

ra

upon the Caleasicu watershed beinyg a signiffcant wercury centrihuter to

the waters of the Calcasieu River.
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- APPENDIX A

‘APPLICABLE WATER QUALITY REGULATIONS
General

The Calcasieu River is a navigable waterway in law and in fact.;/

Large ocean-going vessels travel up the Calcasieu River to Westlake,
Louisiana. The remainder of the Calcasieu River upstream of Westlake is
also used for navigation. Similarly, the lower portion of the Calcasieu
River complex can be classified as a coastal water in that ridal influ-
ences are felt for significant distances ;pstream of the poinf where the
Calcasieu joins the Gulf of Mexico. In compliance with the Federal Water
Pollution Control Act, as amended, the State of Louisiana established water
quality standards for interstate streams, coastal waters, and streams dis-
charging into coastal waters. These standards were approved by the
Secretary of the Interior. The Calcasieu River is also subject to the p;o-
visions of Section 407 of the 1899 Rivers and Harbors Act (the Refuse Act),

and the oil discharge regulations established pursuant to the Water Quality

Improvement Act of 1970.

Water Quality Standards

The State of touisiana divided the Calcasieu River from the Gulf of
Mexico to its origin into three distinct zones for the purpose of escabiish—
ing watér quality standards: (1) Zone 1, the Calcasieu River from its
origin to the Salt Water Barrier; (2) Zone 2, the Calcasieu River from the
Salt Water Barrier to the upper end of Moss Lake; and (3) Zone 3, that
portion of the Calcasieu River from the upper end of Moss Lake to the Gulf

of Mexico. Louisiana State Water Quality Standards for the Calcasieu River
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describe a series 0% present uses of that river. They are industrial
supply, primarily cooling water in the Lake Charles area; propagation of
aquatic life for commercial fishing, including shellfish; irrigation water
for consilderable acreage of river; recreational use, including water contact
gports; navigational use from the Lake Charles area to the Gulf of Mexico;
and finally, carriage of municipal and industrial wastes.

Conditionally, the State indicated that they expected changes in the
usage of this water with the progression of time. Primarily, these changes
will take the form of muni;ipal water supply in the upper reaches, carriagpe
of treated municipal and industrial wastes in the lower area, and increased
uge for industrial supply.

No water quality standards have been established for the following
tributaries: Bayou d'Inde, Bayou Verdine, Contraband Bayou, English Bayou,
Hous ton Rivef, Mill Creek and Palmetto Creek, all intrastate waters. The
Standarda established for the Calcasieu River follow,

Zone 1 - The River from Its Origin to the Salt Water Barrier

General criteria were established in Zone 1 by the Louisiana State
Stream Control Commission in 1968. These criteria state that no discharge
to Zone 1 shail result in conditions in the stream that will adversely
affect the public health or use of the water (i.e. municipal and industrial
supplies, recreation, propagation of aquatic life, etec.).

Specific criteria are as follows:

pH From 6.0 to 8.5

Dissolved Oxygen Not less than 50 percent saturation at
existing water temperature.

Cc
R 000036744




Temperature:

011l and Grease

Toxic Materials

No foaming or frothing
materials

Coliform Density

Other Materials

175

Not to be raised more than 3°C above
normal ambient water temperature nor
to exceed an absolute maximum of 36°C.

No oil slicks of free or floating oil
are present in sufficient quantities
to Iinterfere with the designated uses
nor shall emulsified oils be present
in the same quantity.

None present in quantities that alone
or- in combination will be toxic to
animals or plant life, but in all
cases the level shall not exceed a

TLM a/10°

1600/100 ml, calculated as the most
probable number, as a monthly mean.
However, 10 percent of the samples may
exceed the previous number up to
5420/100 ml in any one month.

Limits on other substances not hereto-
fore specified shall be in accordance
with recommendations set by the
louisiana Stream Control Commission
and/or by the Louisiana State Board of
Health for municipal raw water sources.

Zone 2 -« The Calcasieu River from the Salt Water Barrier

to the Upper End of Moss Lake

General criteria for this zone indicate that, at present, the water is

suitable for propagation of aquatic life, recreation, navigation, and low

grade industrial supply when necessary adaptations are made by industry.

No discharge 1s to be permitted that will result in stream conditions that

will adversely affect public health, propagation and harvesting of aquatic

1life, recreation and navigation, or impose additional burdems of adaptation

on industrial use.

.
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Specific criteria for Zone 2 are shown in the following table:
pH 6.0 to 8.5

Dissolved Oxygen Not less than 50 percent saturation at
the existing temperature.

Temperature Not to be raised more than 3°C above
normal ambient water temperature nor
to exceed an absolute maximum of 36°C,

011l and Grease " There shall be no slicks of free or
floating oil present in sufficient
quantities to interfere with the
designated uses nor shall emulsified
oils be present in the same quantity,

Toxic Materials None present in quantities that alone
or in combination will be toxic to
animals or plant life, but in all cases
the level shall not exceed a TLM

48/10°
No foaming or frothing
materials
Coliforms The monthly median for coliform density

shall not exceed 542/100 ml1 (MPN) nor

shall this count exceed 1750/100 ml in
more than 10 percent of the samples in
any one month,

Zone 3 -~ The Calcasieu River from the Upper End of Moss Lake
Lo the Gulf of Mexico

The general criteria for this zone indicate that during periods of

low flow the high mineral content of the water approaches that of the
marine water itself, This mineral content is caused by tidal intrusion.
Therefore, no discharge shall produce conditions in the stream adversely
affecting public health or the use of waters for propagation and harvesting

of aquatic life, recreation, or navigation.

CCR 000036744
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Specific cf&teria for this zone are as follows:

pH

Dissolved Oxygen

Temperature

011 and Grease

Toxic Materials

No foaming or frothing
materials

- Coliforms

From 6.0 to 8.5

Not less than 60 percent saturation at
existing water temperature.

Not to be raised more than 3°C above
normal ambient water temperature nor
to exceed an absolute maximum of 36°C.

No oil slicks of free or floating oil
are present in sufficient quantities

to Interfere with the deaignated uses
nor shall emulsified oils be present

in the same quantity.

None present in quantities that alome
or in combination will be toxic to
animals or plant life, but in all cases
a level shall not exceed a TLHAB/lO'

The monthly median shall not exceed
70/100 ml nor shall this count exceed
230/100 ml in more than 10 percent of
the samples in any one month.

The Rivers and Harbors Act of 1899 (Refuse Act)

The Rivers and Harbors Act of 1899 prohibits the discharge of indus-

trial wagstes to navigable waters without a permit from the U. S. Army

Corps of Engineers. Section 407 of the Act (referred to as the Refuse Act)

makes it unlawful to discharge from any "... manufacturing establishment,

or mill or any kind, any refuse matter of any kind or &escription whatever,

other than that flowing from streets and sewers and passing therefrom in a

liquid state, into any navigable water of the United States, or into any

tributary of any navigable water  rom which the same shall float or be

CCR 000036747
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washed into such navigable water ..." provided that a discharge may be

permitted under certain conditions specified by the Corps of Engineers.
Executive Order No. 11574, Administration of the Refuse Act Permit
Program,‘signed by President Nixon on December 23, 1970, tightens enforce~
ment of the Refuse Act of 1899 by requiring that all sources of industrial
wastes discharging to navigable waters or their tributaries must apply to
the Corps of Engineers for ﬁermits to continue such discharges; All
gsources of industrial wastes 1nvesé1gated during this study will thus need

to apply for such permits.

Water Quality Improvement Act of 1970

On September 11, 1970, Federal regulations regarding the discharge of
oil to navigable waters were established pursuant to the provisions of
Section 11(b) (3) of the Federal Water Pollution Control Act, as amended by
the Water Quality Improvement Act of 1970. This legislation required the
President to publish, in the Federal Register, rules regarding the allow-
able discharge of oil to navigable water from any source. Subsequently,
the President published rules which specifically stated:

(1) That- discharges of oil shall not occur in amounts which violate

applicable water quality standards, or;

That dischgrges of o0il shall not occur in amounts to cause a
film or sheen upon or discoloration of the surface of the water
or adjoining shorelines or cause a sludge or emulsion to be
deposited beneath the surface of the water or upon adjoining

shorelines.
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APPENDIX B

T

CUSTODY QOF SAMPLES

Special procedures were employed during the field investigations of
waste sources in the Calcasieu River Basin to insure that a chain of
custody was documented for water quality samples potentially useful as
evidence for enforcement actions. This documentation was designed to
maintain a record of the collection and source of each sample, as well as
of the personnel involved in the handling,'preparation, and disposition of
each.

A unique "custody' number was assigned to each of the Company's waste
effluent samples collected. This number was recorded on the sample tag,
the‘corresponding "custody" information sheet, and on the laboratory receipt
log.

As each sample was collected, a labeled tag was attached to each
bottle or container. The tray information recorded on the tag included
the "custody" number; the sampling station number and description; the time
and date of collection; the types of analyses to be performed on the sample
by the laboratory; the types of preservatives added [see Appendix C,
Analytical Procedures]; and the personnel collecting the sample and per-
forming the sample preservation. Sample containers were placed in plastic
bags and the bags sealed with paper tape bearing the initials of the indi-
vidual packaging the sample. The intact seal and bag guaranteed thé
integrity of the sample during shipment.

A special “custody" information sheet was prepared for each "custody"

number assigned. In addition to information being recorded on the sample
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tag, the inforﬁ;tiéﬁ sheet recorded the laboratory to which the sample

was sent, the time and method of shipment, and the carrier. Federal
Government bills-of-lading provided additional records of the shipments
made.

Upon arrival of each shipment at its destination, laboratory personnel
recorded the time and date of receipt; the number and type of samples
received; and the analyseé to be performed. This documentation procedure
maintained a "custody" record for the fiel&-to—the—laboracory transit,

Each analytical laboratory involved (Division of Field Investigations-
Denver Center; Division of Field Investigations-Cincinnati Center; Analytical
Quality Control Laboratory, Cincinnati, Ohio; and the Southeast Water
Laboratory, Athens, Georgia) then maintained custody of each sample, using
procedures and records standard for the specific laboratory.

This special '"custody" documentation was employed for industrial
waste effluent samples only. No "custody" numbers were assigned for water
and sediment samples collected from streams. Normal documentation pro-~
cedures including tagging of samples, as discussed above, and logging of

field measurements were followed.
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APPENDIX C
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STUDY METHODS

Common white, or lake, shrimp (Penaeus setiferus), sized from 90-110 mm,*
were uged for survival and palatability studies in the Lower Calcasieu River.
Shrimp were captured by bottom seining at 5-minute intervals in Lake
Calcasieu near Turner's Bay. The catch was released from the seining net
into a holding tub. These test shrimp were transferred, with extreme care,
employing a nylon dipnet, or by hand, from the tub to an aerated acclimation
tank filled with clean water from Lake Prein. Shrimp exposure out of the
water was kept to a minimum.

After a 24~hour acclimation period in the tank, less than ten percent
of the shrimp were found in distress or dead because of the previous day's
netting and handling. Thesé were culled from the tank. Live, healthy
shrimp were taken from the holding tank, decapitated, wrapped in foil, and
Ifrozen with dry ice for use as a taste and odor reference sample. The re-
maining live, healthy shrimp were used for survival and palatability tests,

At selected stations, wire, minnow baskets were attached to floats
and suspended ‘at 1—fobt depths in the River. Cloth net bags, measuring
12 by 24 inches and having a mesh opening of one-quarter inch, were placed
inside the baskets. Live shrimp were carefully transferred from the hold-
ing tank to cloth net bags inside the wire baskets. This basket apparatus
permitted free circulation of River water through the cages, retained the

test shrimp, and reduced predation by crabs,

* Determined by measuring from the tip of the rostrum to the end of the
telson.
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Flavor and Odof:Evéiuation (Field and Laboratory Procedures)

Baskets, each containing six shrimp, were placed ac.control stations
and near the Ccmpany's effluents in the Lower Calcasieu River and its tri-
butaries. After a 6-hour River exposure near the Company's discharge, the
shrimp were retrieved and examined. Survivors were decapitated, wrapped,
in foil, and frozen with dry ice. These frozen shrimp were shipped to the
Department of Food Science and Technology at Oregon State University,
Corvallis, Oregon, for flavor and odor evaluations by a panel of experi-

enced judges.

Odor Test -~ At the Oregon State University facility, the wrapped,
frozen shrimp were transferred from the shipping confainer to a -10°F
freezer., Later, the shrimp were removed from the freezer and placed at
40°F. until defrosted, then cooked in eight ounces of unsalted boiling
water for five minutes. The cooked shrimp were quickly peeled and then
tightly wrapped with plastic film. The cooking water was poured into
100 ml beakers and the beaker then tightly covered with aluminum foil.
Each respective sample of shrimp and cooking water was placed on a plate
coded with a 3~digit random number.

The refzrence sample* was divided into four portions, two of which
were placed on coded plates and the other two on plates marked 'Ref."
These shrimp were then alloted to two groups and placed on opposite counters
for odor testing, with the first sample in each group being a "Ref" sample.

Half of the judges smelled one group first and then smelled the other,

* Shrimp that were kept in aerated Lake Prien water and not exposed to
River water near industrial discharges.
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with a 3- to 5-minute walt between groups. The judges were asked to sniff

both the shrimp and the cooking water and score the intensity of "off-odor"

as related to the reference sample. Re-sniffing the reference sample was
allowed. Thirty minutes after the first odor test was completed, the
plates were recoded with new 3-digit random numbers, the order changed,

and a second test conducted by the same tem judges.

Flavor Test -- Each shrimp was cut into four pieces and egch respec-
tive sample mixed, then served in paper cups éoded with 3-digit random
numbers. The coded cups were randomly placed on two serving trays, each
of which contained a labeled and a coded "Ref'" sample. The trays were
served in balanced order to the‘judges seated in individual testing booths
lighted with yellow-orange light. The judges were asked to score the
degree of "off-flavor" and the overall desirability of the samples on a
7-point scale. (O=extreme "off-flavor" and 7=no "off-flavor.") Because
the sample size varied from one to six shrimp, only five judges were served
on the flavor panel. Because there was only one shrimp in four of the

96-hour exposure samples, only two judges received these samples.

Survival Tests

Baskets, each containing ten shrimp, were placed at "flavor'evaluation
test" stations and elsewhere. These shrimp were used as test animals for
96-hour survival studies. At the termination of each 24-hour exposure
period, mortalities were recorded and the surface water near each basket
was tested for pH, temperature, and salinity.

Shrimp that survived the 96-hour exposure were tested for flavor in -

the manner described above.
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APPENDIX D
TABLE, D=1
PALATABILITY OF WHITE SHRIMP FOLLOWING A 6-HOUR EXPOSURE
IN THE LOWER CALCASIEU RIVER, LOUISIANA
(April 20, 1971)
Mearest Industrial Over-all

Station Discharge Off-Odor Off-Flavor Desirabilicy
Reference - 5.57 5.60 5.30
CR-11.2 Control Station 5.72 4,40 i.70
CR-11 0lin Barge Canal 2.85 2.50 2,20
CR-8 0lin Tailings Pond 5.35 5.40 5.50
CR~7 PPG Industries, Incorporated - - 0.01,
CR-6.1 Cities Service - - 0.0%

Firestone

Cit-Con
CR-6 PPG Industries, Incorporated - - 0.0g/
CR-5 © Hercules 5.05 4.30 3.20
CR-3 Cities Service - - 0.0%
CR-2 W. R. Grace - - 0;05/

Davison Chemical Division
CR-1.2 Gulf Coast Aluminum 5.62 4.90 4,70
CR=1 Control Station 5.60 5.20 5.10
Total Judgments 20 5 5
LSD (05) 0.82 1.47 1.71

a/ Dead shrimp vere considered unpalatable and were not tested for flavor or

odor.

b/ LSD (05) refers to the least significant difference at the 5 percent level.
Data from above stations were examined by analysis of varilance.
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TABLE D-2

fILAIABILITY OF WHITE SHRIMP FOLLOWING A 96-HOUR EXPOSURE
IN THE LOWER CALCASIEU RIVER, LOUISIANA
(April 20-24, 1971)

Over-all
Off-Odor Off-Flavor Desirabflity

Nearest Industrial
Station Discharge

Refarence - 5.62 5.30
CR-11.2 Control Station 4,50 5.10
Cl-u.l Control Station 5.82 5. 75
CR-11 Olin Barge Canal
CR-8.1 Olin Tailings Pond
Cr-8 Olin Tailings Pond
CR~7 PPG
Cr-6.1 Cities Service
HMHrestone
Cit-Con
CR~6 PPG
CR-5.1 Hercules
CR=5 . Hercules
CR-4.2 Cities Service
CR-4.1 Cities Service

OO:-Il _oua\»
Ryes

4

ad

o
"~

8
3

R

Cr-3.3
m—’. 2
CR-3.1
CR-3

Cities
Cities
Citiexn
Citles

Service
Service
Service
Service

CR=-2.1 W. R. Grace

CR-2 ' W. R. Grace

CR-1.2 Gulf Coast Aluminum
CR-1.1 Gulf Coast Aluminum
CR~1 Control Station
Tatal Judgmernts

LSD (05)4

OOOOO?OOI"OO

L I O I I B B B |
[ I N I R N D B N |
-

§, e

~

A ALE Y]
» -
-~ o~
w o

a/ Only one shrimp tested.
b/ Cages were lost or damaged before 96 hours had passed. :
£/ Dead shrimp were considered unpalatable and were not tested for
« flavor or odor.
4/ LSD (05) refers to the least significant difference at the 5 percent
leavel., Data were examined by analysis of variance.
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TABLE D-3

RESULTS OF THE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS
CONDUCTED IN THE LOWER CALCASIEU RIVER, LOUISIANA
(April 20-24, 1971)

Nearest Industrial In Situ Biocassay
Station Discharpe Exposure Time Alive Dead Percent Survival _
CR-11.2 Control Station Initial 10 0 100
24~hour 9 1 90
48~-hour 8 2 80
72-hour 8 2 80
96-hour 5 5 50
CR-11l.1 Control Station Initial 10 Q 100
24-—houra 8 2 80
AB-hour—/
CR-11 0lin Corporation Barge Canal Initial 10 0 100
: 24-hour 0 10 0
CR-8.1 0lin Corporation Tailings Pond Initiala 10 0 100
’ 24-hou
CR-8 Olin Corporation Tailings Pond Initial 10 0 100
24-hour 6 : 4 60
48-hour 5 5 50
72-hour 3 7 30
96~hour 1 9 10
CR-7 PPG Initial 10 0 100
24-hour 0 10 0
CR-6.1 Cities Service, Firestone, and Initial 10 10 0
Cit-Con ) 24-hour 0 10 4]

a/ Cage with shrimp lost or damaged.
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RESULTS OF THE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS
CONDUCTED IN THE LOWER CALCASIEU RIVER, LOUISIANA

TABLE D=3 (Continued)

(April 20-24, 1971)

Nearest Industrial

In Situ Bioassay

Station Discharpge Exposure Time Alive Dead _ Percent Survival
=== - —r—

CR-6 PPG Industries, Inc. Initial 10 0 100
24-hour 0 10 Q
CR-5.1 Hercules Company Initial 10 0 100
’ 24~-hour 0 10 o
CR-5 Hercules Company Initial 10 1] 100
24-hour 6 4 60
48-hour 4 6 40
72-hour 3 7 30
96~hour ‘1 9 . 10
CR-4,2 Cities Service Initial 10 0 100
24-hour 0 10 0
CR-4.1 Cities Service (Butyl Rubber Plant) Initial 10 0 100
- 24~hour 0 10 0
CR-3.3 Cities SErvice (refinery) Initial 10 0 100
24-hour 0 10 4]
CR-3.2 Cities Service (refinery) Initial 10 0 100
24-hour 0 10 4]
CR-3.1 Cities Service (refinery) Initial 10 0 100
24~hour 0 10 0
CR-3 Cities Service {refinery) :1§)i Initial 10 0 100
- 24-hour 0 10 0

7-d
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_ RESULTS OF THE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS
CONDUCTED IN THE LOWER CALCASIEU RIVER, LOUISIANA

TABLE D=-3

(Continued)

(April 20-24, 1971)

Neareat-lndustrial.

In Situ Bioassay

Station Discharge Exposure Time Alive Dead Percent Sufvival
L
CrR-2.1 W. R. Grace bavison Initial 10 0 100
Chemical Division 24~hour 0 10 0
CR~-2 W. R. Grace Davison Initial 10 Q 100
Chemical Division 24~hour 0 10 ’ 0
CR-1.2 Gulf Cecast Aluminum Company Initial 10 0 100
24<hour 8 2 80
48<hou a
CR-1.1 Gulf Coast Aluminum Company Initial 10 0 100
: 24-hour8 8 2 80
48-hou
CR-1 Control Station Initial 10 g 100
24-hour 8 2 80
48-hour 8 2 80
72~-hour 8 2 80
96~hour 5 5 50
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ANALYTICAL RESULTS OF BOTTOM SEDIMENT SAMPLES-CALCASIEU RIVER, LOUISIANA

APPENDIX B

TABLE E-1

(April, 1971)

of Water b b/ Org Taﬂjc
 Statiom— 1971 Depth Type-/ Odor= Volatiles Carbon Nitrogen 0s1 Sediment Hercuty-j
Number Date Time 143 of bottom _of bottom X X X Type pg/g
CR-1 &/22 1145 2.0 soft mud none 1.6 2.76 0.189 0.52 II <0.2
CR-1.2 4/22 1225 4.0 soft mud petro- 5.0 2.52 0.06 0.15 b4 <0.2
chemical
CR-2 &4/22 1310 - 3.0 greyish- none 7.7 1,20 0.209 0.25 1 0.9
white
sediment
cR-3.2 4722 1330 30.0 black petro-~ 19 8.88 0.318 2.8 II1 5.4
soft chemical
sediment
CR~5 4722 1115 1.0 fine sand 0.7 0.19 0.029 0.01 1 0.1
CR-6 4172 1420 12,0 soft mud chemical 7.9 1.96 3.41 5.6 v 6.0
CR-6.1 422 1350 15.0 soft mud st 20 9.03 0.375 3.4 111 2.0
CR-6.2 &/24 1700 black septic 19 7.41 0.423 3.1 111 1.7
wuck
CR-7 &f22 1440 4.0 soft chemical 13.0 3.61 0.082 0.30 1 1.3
s: brown
o sediment
<
o
o
[»]
U‘ -
%
3 193
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TABLE B-1 (Continued)

ANALYTICAL RESULTS OF BOTTOM SEDIMENT SAMPLES-CALCASIEU RIVER, LOUISIANA
(Aprtl, 1971)

‘ Water . Org
station® | 1971 Depth  Type odor’ Volstiles  Carbon Nitrogen  OSI Sediment , , Mercury®
Number Date Time ft of bottom of bottom 4 z 4 Type ur/g
CR-8 4/22 1100 1.5 soft mud H,$ 7.9 1.98 0.123 0.24 I 0.5
.CR-10 4122 1630 6.0 soft mud organic 34 7.46 1.79 13 v 2.6
CR-11 &/22 1510 35.0 soft mud slight 22.0 4.92 - 0.249 1.2 111 0.7
petro-
-chemical
CR-14 4125 10 3.55 0.158 0.56 11 1.4
CR-15 4125 ’ 17 4.45 0.419 1.9 I 1.7
CR-18 §/25 , 13 3.99 0.343 1.4 1t 0.9
Mc-1 4727 ‘ , 3.8 1.08 t 3.78 4.1 111 0.2
. . L -
MC-2 4127 25 : <0.1

?C-1 4/27 . 1.9 0.89 0.064 0.08 I 0.4

a/ ALl samples collected with ap Ekman Dredge. For description of stations ses Table E-2.
b/ Ganeral appearance and odor st time of collections.
&/ Results based on dry weight. Eamples were dried at 35°C for two days . -
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TABLE E-2

DESCRIPTION OF SEDIMENT SAMPLING
POINTS - CALCASIEU RIVER, LOUISIANA

Station

cR-1
Ci-1.2
cR-2
CR-3.2,
-5
CR-6
CR-6.1

Cr-6.2

Cr-8
CR-10
CR-11

CR-14

- CR=15

Station Description

Lower Calcasieu River, near Calcasieu Landing (upstresm of intra-
coastal watervay) near Channel Marker 92.

Devils Elbow Canal at the industrial discharge cana) of Gulf Coast
Aluminum.

Lower Calcasieu River, near Vincents Landing (at the discharge from
W. R. Grace and Company).

Lower Calcasieu River, west shore at industrial discharge of Cities
Service refinery,

Lower Calcasieu River near Channel Marker 108 (downstream of
Hercules effluent).

Ilyou d'Inde at a gas line crossing approximately 1,000 yards
southeast of PPG discharge canal.

Bayou d'Inde, dovmstream from Fireatone, Cit-Con, and from Cities
Service petrochemical plant,

Bayou d'Inde, upstream of Firestone, Cit-Con, and of Cities Service
pctrochenical plant,

Bayou Verdine, northwest of Coon Island.

Lower Calcaszieu River, east shore of Coon Island, near the discharge
from Olin tailings pond.

Contraband Bayou, downstream from Lake Charles wastewater treatment
facility (Plant A and B) discharge.

Lower Calcasieu River at mouth of 0lin barge slip, northwest of
Clooney Island.

Near mouth of Bagdad Bayou at highway bridge.

Lower Calcasieu River at Ryan Street downstream from Lake Charles
wastewater treatment facility (Plant A) effluent.

Lover Calcasieu River at Highway 171 bridge.
Mi1ll Creek, near mouth at USGS 134.5 (Upper Calcasieu River).

Mill Creek south of and downstream from Elizabeth, Louisiana (Upper
Calcasieu River).

Palmetto Creek at Highway 171-190 bridge, near De Ridder, Louisiana
(Upper Calcasieu River).
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APPENDIX F

ANALYTICAL PROCEDURES

Grab, or 24-hour composite, samples of water, industrial waste, and
bottom sediments were collected in the Lake Charles area by DFI-DC person-
nel. Samples were preserved when collected as outlined in the Federal Water

Quality Administration's Manual for the Chemical Analysis of Water and

Wastes.l/

One-liter grab samples were collected in glass containers from each
Company's effluent suspected of containing oil and grease. The samples
were preserved with 2 ml goncentrated H2804/1 and shipped on ice to the
Division of Field Investigation-Denver Center. Within 24 hours after col-
lection, the samples were tested for oil and grease, according to the pro-

cedure outlined in Standard Methods for the Examination of Water and Waste

Eggg;%/ - with the exception that n-hexane was used as the extraction
solvent instead of petroleum ether. Because only single grab samples were
taken from each effluent, the results may not be representative of the
composite daily discharge.

Twenty-four-hour composite samples were collected at each of the
Company's effluents, One liter of the sample was preserved with 2 ml con-
centrated stoa for total organic carbon (TOC), chemical oxygen demand
(COD) , ammonia nitrogen (NHB-N), and organic nitrogen (org.-N) analyses.
One liter was preserved with 5 ml concentrated HNO3 for metals analyses

and one liter was left untreated for total and suspended solids analyses.

Water and effluent samples specified for metals analyses were shipped,

Cc
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air-freight, to the Division of Field Investigations-Cincinnati Center.
These samples ware analyzed for cadmium (Cd), copper (Cu), Lead (Pb),
chromium (Cr), zine (Zn), aluminum (Al); and nickel (Ni) by atomic absorp-
tion spectrophotometry. All samples were analyzed for total mercury (Hg)
according to the flameless AA procedure of Hatch and Ott.gj

Other samples were shipped, air-freight, to the Analytical Quality
Control (AQC) Laboratory in Cincinnati where they were analyzed, by DFI-DC
mmmmLammﬂmtowmamwduuwﬁinmemmumuLy

These samples were tested for TOC by injection of homogenized 100 ul
aliquots into a Beckman Model 915 Carbon Analyzer after having been purged
with nitrogen gas for five to ten minutes. Injections were made in dupli-
cate and triplicate; the average peak height was taken for comparison to
a standard curve. In general, reproducibility was within five percent.
Industrial waste samples with more than 20 mg/l TOC were also analyzed
for COD. Theée determinations were made according to the procedure for
“"high level COD", (i.e., digestion with 0,25N K20r207). For this analysis
sufficient mercuric sulfate was added to each sample to tie up the chloride
ions -- as determined by titration with mercuric nitrate. In general, each
sample was tested only once, although one duplicate analysis was reproduc-
ible within eight pefcent. Both NH3-N and org.-N were determined using
the micro-Kjeldahl apparatus. Consequently; all reagent concentrations
were scaled down to one~tenth of the level of the regular Kjeldahl proce-
dure. Several duplicate analyses were performed with reproducibilities of
foﬁr and six percent,

Total and suspended solids were determined on the unpreserved samples.

CCR 000036763
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The residues were driéd at 105°C.

Bottom sediment samples were collected with an Eckman Grab Sampler at
selected sites along the Calcasieu River and in the vicinity of waste dis-
charges. The muds were packed in Whirlpack bags,vfrozen, and shipped air-
freight to the AQC Laboratory in Cincinnati.

Samples, when thawed, were air-dried at 35°C for two days under a
stream of clean, dry air. The percent volatiles were calculated from the
weight loss after heating the dried sample at 600°C for one hour. The
percent carbon and organic.nitrogen were determined by the procedures out-

lined by Ballinger and McKee.ﬁj

The organic sediment index (0SI) was
calculated as the product of the percent carbon and percent organic nitrogen.

Mercury in the dried sediments was determined by an adaptation of the
"wet digéstion/flameless AA procedure'" for mercury in fish developed by

Uthe, et al;él

Standard additions using mercuric chloride or methyl
mercuric chloride were made on each sample; recoveries ranged from 87 to
122 percent throughout the 20 samples.

One-liter grab samples were collected from the Company's effluents
for organic characterization. Immediately after collection, the samples
vere frozen and shipped, air mail-special deliQery, to the Southeast Water
Laboratory, Athens, Georgia. The samples were thawed, then extracted with
chloroform. Chloroform extrécts were concentrated to one ml or less and
injected into a Perkin Elmer Model 900 gas chromatograph. Conditions were

adjusted to obtain the best resolved chromatogram by using open tabular

columns of Carbowax 20 M or SE-30. Once the conditions were selected, the

CCR 00003674,
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column effluent g?s directed into a Perkin Elmer-Hitachi Mass Spectrometer,

Model RMU~7. Mass scans were made of all major peéks. Identity of the
extract components was confirmed by injecting known compounds under the

same conditions and comparing both the retention time and the mass spectrum.
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SUMMARY OF ANALYTICAL RESULTS FOR INDUSTRIAL DISCHARGES IN THE

APPLHDIX G

CALCASIEU RIVER BASIN, LOUISIAKA

Industry

Station oD T0C
Number  mx/3 1bs/da 1be/d.
Calcasieu Paper Company CAL-1 304 35,700 1%0 10,900
Cities Service 051 Company
-Butyl plant CcsC-1 174 1,470 29 4i0
-tefinery Csc-2 15 36,300
CSC-24 520 1.26 x 106 230 557,000
CSC-3 1) 6,300
csc-«2/ $ 30,000
~patrochemical plaat CSC-5 612 20,200 180 5,900
=lube and wex plant C5C-6 17 §10
{Cit-Con)
Continentsl 011 Company
~¥iL 1 plant Cotl-1 12 55
-petrocherical plant COK-2 620 6,890
CON=-24 8 90
CoN-8 130 780
-reficery COoN-) 676 6,320 210 1,960
CON-4 5 230
COk-5 ) 10 145
CON-6 7 60
CON-6A
CON-74
Continental Csrbon Company CoN-1? 180 | -4 10
Crosby Chemicsle Incorporated CRO-1 160 8,360 kL 1,990
Firestone Rubber Company FIR-1 168 8,070 52 1,500
W, R. Gracs and Company
=Davison Chemical Divisiom  WRG-1 256 3,810 19 290
Hercules, Incorporated HER-1 £ 5} 5,880 62 1,100

NH. ss B

1

5.35
2.35

3.1

1bs/da 1
918

1,480
9,220
9,850
8,710
$,760
180 - 868

60 361

8,930

570

827

2,650

490 2,340
s

&60
1,130

&40
184
3,210

22,900

<0

- 1,290

Totsl Solids

1bs
66,800

21,000
22,300,000
23,900,000

© 4,200,000

32,600,000
28,600

8,800

40,800
6,330
8,980

15,900

21,900

14,300

6.680
$,290

120
9,500
154,000

346,000

22,800

Suspended
Scltds
ba/da
360 26,200
152 2,160
38 92,000
220 531,000
27 13,000
i 103,500
T8 2,600
26 630
mn 320
32 355
36 350
34 200
182 1,700
i32 5,990
49 710
30 250
36 10
76 3,650
e 11,760
43 760

011 & Greass
8

n 290

? 100

5 13100

] 165

s 190

2 9

2,59 22,56

7 40

130 1,215

& 180

1 15

1 2
190
103

42 2,200

17 815

1 18




APPENDIX G (Continued)

SIASARY OF ANALYTICAL RESULTS FOR JHDUSTRIAL DISCHARGES IN THE
CALCASIEU RIVER BASIN, LOUISTANA

Organic Suspended

Station Toc Ni, ss N Nitrogen Total Solids Solids 011 & Grease
Industry Nunber  mga/l lbefday wg/l lbafday  mgfl ibs/day mgf1 lbs/dsy mg/) 1ba/day wgfl 1bs/day
0lin Zorporatios o1 9 3.44 7.00 5,160 23 o

OLIN-Zg" 3 790 75.6 2,590 11.5 394 1,190 §0,700 &4 1,510

OLIK-3 i 7 2l.6 145 6.44 A0 2,620 17,700 99 670 Tt

OLIN-4 k) 10 438 1,420 4.76 15 8,310 27,200 77 250

OLIK-5 [} 425 1.7 675 7.28 L 30 4,540 241,000 122 &,480

OLIN-6 11 210 13.6 260 8.12 T160 5,890 113,600 28 540

OLIN-7 5 2 156 45 48,2 15 3,750 1,130 115 . 15

OLIN-8 2 & .10 5 6.16 15 1,030 2,300 13 30

OLIN-9 10 1,270 6.30 800 10.1 1,280 5,580 706,400 kk} 4,180

OLIN-10 5 15 5.18 16 6.16 20 1,450 4,400 n 95

. OoLIN-11 1 S60 3.2 as 73,900 1,970,000 102 2,720

PG Industries, Incorporated PPG-1 13 31,300 71.070 17,120,000 32 17,500

PPG=-2 18 3 7,030 130,000 887 16,400

PPG-) 12 7,430 6,800 4,207,000 2 13,600

PPG-4 6.2 10 9,700 -105, 300 118 1,500 1 11

:Z_; 1: }430 ;::ZZ 1364, 0008/ :z: 114, 500%/

PPG-& S.k 35 4,620 28,700 17 105

erc-? 16 7,060 u

132,600/ }16,750,000 362, 8008/
PPG—&bJ 11 6,350 19

=9




APPENDIX G {Continued)

SUMMARY OF AMALYTICAL RESULTS FOR INDUSTRIAL DISCHMARCES IR THE
CALCASIEU RIVER BASIN, LOUISLANA

Station Chromium Cadmiun Mercury —Copper Leaqd
Industry Rusber ugfl 1bs/day mgfl lba/dey pRSL 1bafday 1 be/d s/d
Calcasieu Paper Company CAL-1 0.10 ? <0.05 ’ <0.1 .
Cicies Service 011 Company ) .
-Butyl plant - csc-1 0.40 6 <0.05 <0.1 <0.02 L
~refinery csc-2 0.02 8 <0.05 0.2 0.4843 0.04 97 0.2Y 485
CSC-2A .16 340 <0.05 1.0 2422~ o 266 a0 9,690
€sc-3 <0.01 <0.05 0.3 0.1443 0.04 19 0.2 95
Csc-4 <0.01 <0.05 0.2 0.6680 «0.02 Ly 335
~patrochemical plant CsC-5 1.8 59 <0.05 0.8 0.0264 0.9 3 <0.1
-lube and wax plant CsC-6 0.07 2 0,05 <0.1 <0.02 «0.1
(C1-—Con) :
Continentsl 0il Company
VO plant coN-1 2.6 12 <0.05 <0.1 0.09 0.4 0.2% 0.9
~patrochemical plant " con-2 <0.01 <0.05 <0.1 ' <0.02 <0.1
' COR-2A <0.01 «0,05 0.2 0.0022 <0.02 <0.1
CON-8 0.30 2 <0.05 0.3 0.0018 <0.02 0.2Y 1.2
-vefinery CON-3 0.17 1.6 <0,05 0.9 0.0084 0.03 0.3 <0.1
o CON-4 0.16 7 <0.05 0.1 ©.0045 <0.02 0.1
s
= COR-5 0.41 . 6 <0.05 0.3 0.0044 <0.02 <0.1
e CON-6 4.0 3 <0.05 - 0.1 0.0008 0.08 0.7 0. 1
(<
(< CON-6A
[F¥)
o CON-TA
~ R
f—g Continantsl Carbon Company COoN-7 0.03 0.01 <0.05 0.1 0.00003
Crosby Chemicals Incorporated CRo~1 <0,02 <0.05 <0.1
Ficestone Rubber Cospsny FIR-1 0.20 10 <0,03 0.6 0.0208 <0.02 0.2¢ 10
W. R. Grace and Company I
-Davison Cheaicel Divisien WRG-1: <0.01 <0.05 0.8 0.0121

liercules, Incorporated HER-1 0.2 1.5 <0.03 20’2 0.7 0.0124

378190003434 LON
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APPENDIX G (Continued)

SIMHARY OF ANALYTICAL RESULTS POR INDUSTRLAL DISCHARGES I¥ THR
CALCASIEU RIVER BASIN, LOUISIANA

Station Chromiym Cadmiusm Hercury C Laad Hickel Alusinum

opper
Station !—gzl lblZdE =/l lba/day pgfl ibefday mpfl lbafday iZi ibazui agfl wgfl

OLIR—iy 0.04 <0.05 <0.1 <0.02 0.1 <0.2 <0.3

am-2¥ 4o . 140 <0.CS 0.2 <0.02 <0.1 0.2 <05
OLIN-3  <0.01 <0.05 0.4 <0.02 0.2 <0.5
OLIN-4  <0.0% <005 2.7 0.08 0.2 <0.%
OLIN-5 0.02 1.1 <0.0% 3.9 <0.02 ’ <0,2 <0.5
OLIN-6 0.02 0.4 <0.05 . <0.02 <0,2 0.5
OLIN-7 0,02 0.01 <0.05 - <0,02 <0.2 <0.5
CLIN-8  <0.01 <0.05 <0.02 <0.5
OLIN-$ 0.04 <0.05 <0.02 ' ) <0.5
OLIN-10  <0.01 <0,05 <0.02 <0.$
OLIN-11 0,10 0.15 0.17 <0.%
we Inlut:i;l. Incorporated PPG-1 <0.01 <0.05 0.02

’ ’ PFG-2 0.09 <0.05
PPG-3 0.10 <0.05
PPG-4 <0,02 <0.05
PPG-5  <0.02 " <0.05
PPG-5A 0,02 <0.0%

PPG-5 <0.02 <0.05

prc-8%/

<0.02 <0.05

~
o
2
)
S
S e <002 <0.05
w
o
~
~
o -

af No interference from calcium detected,

b/ Intaka frow Calcasieu River.

¢/ Seaples collected on two different days.

df COD measuremeat of 114 mg/l or 390D lbe/day.

&/ luterference by standard stomic absorption procedure, completion of dats dependent on ths development of an alternste sethod of snslysis.
£/ Buwed on sstimated flov and/otr sverage concentration.

2/ Aluminus measurement of 60 mg/l or 310 lba/fday.
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T. R. SALISELL

INSTITUTE
WASHINGTON, D.C. 20006
AUG 7 1973

{202) 833-5510

- AMNMERICARN FE% ROLEUN
1801 K STREET, NORTHWEST

Committee on Enviranmental! Affalrs

ARNE E. GUBRUD
Director

August 3, 1973

T0: The Members of the Committee on Environmental Affairs

Gentlemens:

As many of you are aware, Russell E. Train, currently
chairman of the Council on Environmental Quality, has been
nominated as Administrator of the Environmental Protection Agency.
Recently, the Senate Public Works Committee held a hearing con-
sidering the nomination. Jim Burkhardt, staff writer for CPA's
Environmental Services Section, covered the hearing. His report

follows:

In an opening statement, Sen. Randolph (D-W.Va.), chair-
man of the Committee, said that this is a time when well-reasoned,
balanced judgments are needed....We must not, in our eagerness to
protect the environment, become over-zealous to the point of
requiring technologies that are not available...and-the men who
carry out the laws must do so with fairness and reason."

Citing the need for EPA to establish and maintain a
strongly independent role and to strengthen citizen participation
in decision-making, Train, in his opening statement, echoed Sen.
Randolph's call for balance. .

"The agency's enforcement policy can only be as sound as
the standards on which the actions are based," Train noted. Though
EPA has work underway to refine the scientific base for standards,
Train stated that much more is needed. "I believe the agency's
research priorities and activities need to be tied more closely
to its regulatory needs -~ particularly those regulations related

to human health," Train said.

Train pointed out that the strong public support for
environmental programs is jeopardized when standards are proved
unsound. To help resolve this, he called for a commitment to
improve the data base for standards. "In a very real sense,” he
said, “"our data will never be complete and definitive, but we must

. strivé to achieve the highest quality possible." To this end, Train
said he intends to strengthen the agency's ties to the scientific

community.
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Another ufgent concern for EPA is protecting the environ-
ment while meeting the nation's energy needs, Train declared. "I
am firmly convinced that we need not sacrifice our environmental
goals in order to meet our essential energy needs....Overall, we
must be sensitive to the complex interrelationships of our environ-
mental policies with the economic and social concerns of the nation."

During the question and answer period, Train assured-Sen.
~ Musgkie that he would resist any efforts by the Office of Management
and Budget to impound funds approved by Congress. He also said
that he will be readily available for Congressional review. Sen.
Randolph commented to Train that "Sen. Muskie just wants to be sure
that he can look over your shoulder."

Senators Buckley, Burdick, Bentsen, McClure, Domenici, and
Scott all asked gquestions pertaining to the balance needed between
clean air and water, and social and economic considerations. Train said
that all these factors will be taken into account when implementation
decisions are proposed and promulgated.

Sen. McClure asked Train his position on some of EPA's
recent proposals which call for extremely stringent requirements
in order to meet the law. Train, assuming that McClure was referring
to the transportation control strategies, said that it is important
to focus primarily on the positive portions of the plans and that
it is necessary to keep the problems in perspective. Regarding some
plans containing high reductions in vehicle miles travelled --
notably in the Los Angeles and New York-New Jersey areas -- Train
said these specific reductions are unrealistic, unfeasible, and
unattainable. Train noted that these are being reviewed by the
Committee, the public, and EPA.

Sen. Buckley, asking a question for Sen. Baker, requested
Train's response to the applicability of the National Environmental
Policy Act (NEPA) to EPA's activities., Train said that he did not
think that regulatory activities need be subject to NEPA in every
case. However, he said that beginning in late December, 1973, EPA
would begin making "environmental analyses" of some of their actions.

Sen. Scott, who questioned Train the hardest throughout
the hearing, asked him about the use of taxes in environmental policies.
Train said that he would consider using taxes such as the sulfur
emission tax which the Administration has supported for the past
several years. In regard to a parking tax, such as the one proposed
for the District of Columbia, Train stated that he would be for it
if it were reasonable and was a way of meeting the law. He pointed
out, however, that taxes are only one possible method that can be

used to encourage a reduction in vehicle miles travelled. (CR 000036772




Train agreed with Scott that domestic energy sources,
including Alaskan oil and offshore development, should be increased,
provided that the environment is protected. Train said that to
achieve a balance between the environment and economy, people will
have to realize that there will be increased costs, some change in
life style, and some sacrifice required.

After an executive session immediately following adjournment
of the hearing, the Committee voted 13-1 for the nomination. Scott
was the only Senator voting against Train and said he would attempt
to hold up Senate consideraticon until he had the opportunity to
review the transcript of Train's testimony. But Chairman Randolph
said he intended to seek confirmation before the August recess.

Copies of Train's and Sen. Randolph's opening statement
are attached hereto. =*

Cordially,

encl.

AEG:rsm | i , | a\{‘&’\%é’ /f éa

xc¢: Company Environmental Coordinators
Committee on Environmental Law
Staff Vice Presidents & Directors
"J. €. Langdon, Jr.

% Please advise if you are interested in seeing Mr. Train's or
Sen. Randolph's statements. '

Sheila Ryan
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August 8, 1973

TO: WATER RESOQURCES COMMITTEE
JOINT SUBCOMMITTEE ON ENVIRONMENTAL LAW

SUBJECT: EPA Technical Manual of Selected Techniques for
Case-by-Case Evaluation of Thermal Discharges

Gentlemen:

The subject manual has been distributed to the ten EPA Regional
Administrators. A copy of the EPA transmittal letter, which sets
froth suggested usage policy, is enclosed.

Also enclosed are copies of the following more pertinent
excerpts from the manual:

. Title Page .

. Table of Contents L T
. Introduction '

. Discussion

The balance of the 275 page document contains technical dis-
cussions and related technical tables.

At this time, complete copies of the manual are not available
for general distribution, however, we will endeavor to obtain copies
for those member companies who wish a complete copy. Individual
requests should indicate a willingness to reimburse MCA for outside
printing costs (maximum $16.50 each) if we cannot obtain gratis
copies from EPA. Your expression no later than August 17 is

requested.

Very truly yours,

: RECEIVED Y =y

AUG 1 01973 H. B. Brown, Secretary
Water Resources Committee

J. McCLESKEY - ,
HBB:er - - CCR 000036774

Enclosures
cc: Water Resources Contacts of MCA Member Companies
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20480

26 JUL 173

OFFICE OF
ENFORCEMENT AND GENERAL COUNSEL

" MEMORANDUM

TO: All Regional Administrators
FROM:- Thermal Technical Manual Coordinator

SUBJECT: Technical Manual of Selected Techniques for Case-by-Case
Evaluation of Thermal Discharges

You may recall that a workshop was held, April 3-6, 1973, in Chicago,
I{linois, to familiarize Environmental Protection Agency regional
personnel with the use of the Thermal Technical Manual. At this
meeting, in which all ten‘regions were represented, the discussions
indicated the need for additional subsections for the Manual. This
has been completed as well as a great deal of revising and ediTlng
of the original draft.

Three copies of the final document are enclosed. It is suggested that
the Manual would be most beneficial to the Permits Branch and personnel
reviewing Environmental Impact Statements.

As we have stated previously, the Manual only serves as technical
guidance and is no way intended to establish Agency. policy. The
Effluent Limitation Guidelines required by Section 304b of the Federal
Water Pollution Control Act Amendments of 1972, will be promulgated

In October 1973 by the Effluent Guidelines Division and will set forth
the effluent requirements for thermal discharges for the various
industries. The Manual can be used fo evaluate thermal discharges

which are not covered by the Guldellnes and for making determinations
under Section 3l16a of the Act.

We have received several requests for copies of the Manual from industry
and other members of public and private organizations. Since this is
the first time that the Manual has been distributed outside of the Agency,
there may be some comment as to its contents. At this time we do not
foresee making any revisions fo the Manual; however, if changes or
additions are necessary, these will be forwarded to you.

Copied by MCA

A IS OO
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Introduction

In a memo to all Regional Administrators dated May 12, 1972, the
Assistant Administrator for Enforcement and General Counsel set forth
the policy of the Agency on thermal effluent for the permit program
with respect to processing of permits for major sources of waste heat
discharge. This policy is presently still in effect. The memo svated:

It 1s the policy of the Environmental Protection
Agency that all discharges to the aquatic environ-
ment involving waste heat be evaluated on a case-
by-case basis, taking into account that some dise
charges must be evaluated collectively because of
their related impact on a receiving water. Such
evaluations should include a comprehensive analysis
of all relevant factors at the site, such as water
quality standards, total cumulative heat loading,
current biotic impact information, scouring and .

other velocity effects, entrainment damage, associated o —
chemicals, and alternative cooling and pollution e ‘
abatement devices and processes.

Where the evidence indicates that once-through
cooling will damage the aquatic environment,
plants currently operating or under construction
should be permitted to operate, but with a commit-
ment to off-stream cooling (provided that the .
environmental impact of the off-stream cooling , ' o .
technique adopted is acceptable). In circumstances )
of substantial environmental impact, the backfitting
may have to be done under an implementation schedule -
that requires reduced heat discharge and restricted .
operating levels during times of peak environmental
stress. Where the discharger has demonstrated that
there is no substantial evidence of damage from once-
- through cooling, the plant should receive a permit
to operate, but with a commitment te¢ perform environ-
mental monitoring and to go to off-stream cooling if ,
..this monitoring produces evidence of substantial SN
‘damage.

-
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_The test for new plants will be stricter, however,
because here there is an opportunity for very
substantial reducrion in the cost of cooling or
other treatment. In new plant construction industry
can optimize environmencal protection by giving
early consideration to the constraints imposed
by eaviroamental regulations at a markedly lower
cost than that incurred by backfitting. All
electric power companies contemplating future
construction should be on notice by now of the
ineed for thermal pollution control., (If water
quality standards will be violated by the effluent,
appropriate treatment is obviously necessary.)
Should a company proceed with design and construc=~.
tion of 2 new plant without adequate consideration
of attendant thermal problems, it must be assumed
to have deliberately incurred the risks of
increased costs of backfitting and of potentially

not being permitted to operate during the backfitting.

f1-2

The purpose of this report is to assist regional technical staffs .

in the implementation of this policy.

The casewa-case approach requires a high level of effort
originality in designing the conditions for each permit.

and
The

objective of the technical assistance provided in this work is to
provide an approach that may be taken by the regions in preparing

the permit conditions on the basis of the unique set of circumstances
provided in each permit application. It is important that each

region have an understanding of acceptable’ approaches for evaluating
Wwaste heat discharges and in each case apply certain critical parameters.

The Refuse Act Permit Program, Enforcement Conference recommendations
endorsed by the Agency, and Federally approved interstate water quality
btandards provide regulatory bases for establishing limits on thermal
discharges. It is anticipated that standards and permits will continue

to be the basis for water quality control, even in the event of

superseding legislation. The assistance provided herein is designed

to aid in applying permit program requirements, the Enforcement

Conference recommendations and water quality standards as they relate

to problems of heat discharge. Little or no assistance is provided relative
to other important aspects of an effluent discharge such as volume, velocity,

themical composition, or transport of biological species.

Sometime in the

Future, this document may be supplemented by additional sections dealing
with the evaluation problems associated with total heat loads on bodies
of water, biological effects, etc. In the nmeantime, these considerations will

have to be handled on an ad hoc, unique basis.

CCR 000036778
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Thermal discharges usually entail the use of significant quantities

of water; and as a result, several factors in addition to heat may .
need to be considered with each discharge. These include entrainment,
ifmpingement, chemical changes, dissolved oxygen, flow characteristics,
biocides, heavy metals, and water use, These and other

items may be interdependent in any given discharge, and a review of
thermal discharges must recognize and consider thess factors. dawever,
it is not within the scope of this work to consider all of these
factors. This technical material is presented primarily to assist

in evaluating the thermal considerations. During this evaluation,

the interdependent factors must be considered.

These guldelines are intended to provide the means for taking a first

cut at the evaluation of proposed discharges. They provide the staff with
rough tools whereby potential problems can be identified early in the
decision-making process. Using these techniques one can identify

critical problems with respect to a heated discharge. Definitive analysis
of the proposed discharge would require extensive field work as well

ag the use of more refined mathematical models.

In the case of major power plants on rivers (where construction is now
or by 4-1-74 will be in progress), 100Z of the once~through water usage
will be on 11 rivers. In these cases, it should be possibie to
standardize and generalize our approach based on actual river data
without sacrificing accuracy or consistency. The small units may be
scattered in many places and may need a more tailored analysis.

CCR 000036779




. Discussion
It is possible to make a case-by-case analysis on thermal discharges as
called for in the Thermal Pcllution Policy. The accuracy in each case will
depend on the quality of the input data and the rigorousness of the analysis.
For impiementation of the thermal policy, this report provides the technique
for answering some of the routine questions, such as:

How is a heated discharge on a river to be evaluated?
What is the maximum allowable effluent temperature?

What is the thermal effect of a new or existing plant on adjacent
discharges?

What are appropriate thermal plume constraints for estuariesg?
This report provides the "how-to" for reaching these answers.

This report is designed to provide ‘a handbook approach to preliminary
evaluation of thermal problems and is not an in depth technical analysis.

The evaluation of some applications will be difficult and will not fit
the generalized models presented here, For these cases, it is proposed
that meetings be called on an as-needed basis, but no more frequently
than a bimonthly basis to discuss specific cases. The meeting should
include authors of this report and the appropriate regional personnel to
present the case. This would also provide a mechanism for updating the
guidelines as experience and data dictates. It is recommended that this
effort be conducted by the Office of Technical Analysis.

There is no substitute for a careful analysis of each discharge. This
r port does not change that. This report cam only be of assistance

in finding the best solution to thermal problems as a result of careful
analysis. ' ’

The preliminary nature of the analyses presented in this report cannot be

over emphasized. In addition, the limited scope of the techniques must not

be forgotten. In addition to the temperature effects of any discharge, one
must also consider the combined effects of many discharges. In some cases,
the chemical, physical, and transport effects of the discharge on aquatie
life, may be more critical than temperature. Later in this section, some
suggestions are given as to other biological effects that must be considered.
At a later time this document may be supplemented by additional sections, e.g.,
ones dealing with thermal allocation on lakes, and biological effects. In the
meantime, one is urged to seek out the advice of experts in the Agency when
questions arise. ’
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The need for thermal discharge analysis arises when an application,

EIS or cempany request calls for an EPA position. Accompanying each of

these requests should be a certain amount of data to allow, an evaluation.

The most significant piece of information is the amount of water e
usage or the size of the discharge. Small discharges in large bodies

of water may only need a discharge temperature limitation. Large

industrial and utility discharges will need a careful analysis.

Most existing and many new major water users will be asking for per-
mission to use once-through cooling. For these requests, it is necessary
to establish if once-through cooling at the level of the request violates
any Federal or State standaxrds. If it does, then a permit may not be
authorized for once-through cooling. Where there is no specific violation
of any standard or criteria, then the analysis of once-through cooling can
proceed to a more detailed level. This report contains sections on rivers,
lakes, estuaries and open oceans. The evaluation should proceed as
described in each one of these sections. Where the once-through '
system does not violate any criteria in these discussions, their effluent
conditions can be prepared for this discharge. The maximum temperature

of the discharge should meet the conditions describhed in "Maximum
Temperature" section of this report. The plume analysis can proceed as
per the discussions under "Submerged Discharges" and "Surface Discharges"
in this report. Mixing zones constraints should adhere to the Federally
approved State standards, where applicable.

In the cases when the discharge did not pass the initial screeniag process,
then the evaluation should proceed to an off-stream cooling system
evaluation. The magnitude and chemical constituants of the blowdown and
make~up are needed for this study. In most cases, the blowdown will be
small and detailed thermal analysis will not be required. 1In cases where
the cooling system is operational, the wmain points to be checked are

(1) is the blowdown coming from the cool side of the system (2) what
special treatment chemicals are in the blowdown (3) are the intake and
ocutfall structure, location, and configuration designed to protect the
aquatic plant and animal life (4) diffuser rather than dilution water

for blowdown control.

The first and most important job in each evaluation is to determine the
limiting conditions for each site. In many cases this will be combinations
of maximum monthly temperature, maximum delta temperature, minimum flow
conditions, severe mcteorological conditiogns and specific biological
considerations. For example in many cases, the mixing zone in the winter
may be larger than that experienced in the summer. This may not be of
concern if this does not present any biological stress at that time.

In each case, you need a legal and justifiable technical basis for the
constraint to be applied.

3
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In the ¢ase where th: discharge did not pass the initial screening
process: and the installation has not been constructed yet, a detailed
evaluation sihould be made. This evaluation should include all of the
features cf the zhove case whevre the svstem is in place. It should
also include consideration of the overall environmental effects as
counsred to other svstems., A discussion of the enviroomental effects
of alternative cooling syetems is included in this repert. This type
of evaluation will also bz needed for those discharges which passed
the prelixzinary analysis for once-through cooling but did not sucrvive
the detailed analysis for once-through.

For plants that have not been constructed yet, it is possible that no
discharge can meet effluent limits even for wet closed-cycle systems.
In these cases, it may be necessary to recowrend a dry tower or 3 new site.

In some cases, supplemental cooling systems may be adequate., These

can take several ferms, Closed-cycle systems may be used in critical
periods, with once-through in non-stress or high-receiving water flow
periods. Tail-gnd tooling, once~through cooling towers or systems may

be best or the only way to backfit many plants.

In each instance, the evaluarion should be based on critical or stress -
periods. This may be the 7-day - 10-year low flow for critidal stress
periods, for rivers, spawning seasons in lakes, and maximum temperature in
estuaries. All factors should be considered in evaluating the critical
conditions., For example, when the permissible delta temperature for a river
is 5°F, the maximum temperature is 85°F and the ambient river temperature is
82°F then the real permissible delta temperature is 3°F,

For rivers subject to tidal influence, the critical flow is the

combirnation of low flow, tides, and salt water wedge that result 1n
‘minimum flow over a 24-hour cycle,

For lakes and estuaries the thermal plume must be evaluated for contact

with bottom or shoreline during critical spawning periods and weather
conditions. Critical isotherms from separate discharges should not overlap
during these periods.

Another consideration is that cooling water must be returned to ambient
temperature in a time sufficiently short to minimize exposure of important
pumped and entrained organisms to thermal damage. This will vary some-

what depending vpon the biotic characteristics of each site and the relative
importance of organisms in the 3/4" size or less. Special consultation with
research biologists may be required for this evaluation.

The plant(s) water use or discharge(s) with respect to the receiving water
eritical flow (for example, the once-in-ten=-year 7-day low flow for a rlver)
.should be considered in tne thermal analysis.

Included is a simple diagram showing'the decision routes for a discharge.

CCR 000036782




The foregoing provides‘éome methods for evaluating the acceptability of

thermal

discharges based on prevailing water quality standards. It is

important to wote, however, that elevated receiving water temperature
is viewed by biologists as only one of a variety of possible adverse

effects.

«This is not the place to discuss these other sort of effects

in detail but some comments can be made by way of suggestion for what

else to

do unti} the biolowyist comes.

Ir1-4

The plume analysis and river temperature prediction (as well as field data),
a8 needed for applying temperature standards and mixing zones should,
if possible, also be used for the follewing objectives:

1,

3.

To define the extent to which the plume can be expected

to interfere with the intake, thus possibly attracting fish.
Some effort should be made to estimate both the temperature
elevation of any recirculated water as well as its expected
frequency of ovccurrence,

To define the time-temperature increase exposure relationship
for organisms entrained in the plume to provide a basis for
estimating the damage to organisms which are in the cooling
water or are entrained in the plume,

To define the extent to which the plume affects the bottom and
the time-temperature characteristics of such effects to provide a
basis for estimating pre-emergence, etc.

To define the extent to which the plume reaches other biologically
important areas such as spawning, nursery, and migration areas,
also the time-temperature characteristics of such effects,

The following mechanical, design, and site information should be obtained:

1.

2.

3.

5.

The flow characteristics near and in the intake, especially at
screens and other exclusion deviczs. Fish screens can be designed
so that they are not an entrapment device.

If there is a discharge canal, the flow characteristics, <
local geology and ecology are needed.

The passage time of cooling water through condensers, pipe system,
etc. to help provide a basis for estimating the extent of thermal
shock damage to organism entering the cooling system.

Geological, hydrological, and biological characteristics of the
site area. )

.Biological and water quality information which will be specific
to the site concerned. .
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All of the foregoing seems to indicate the negative concerns about a
thermal discharge. Let us here state in a positive manner the positive
view of discharge considerations. A major consideration in evaluating
a thermal discharge permit application i3 the suitability of the site.
Ideal site conditions allow voth intake and discharge cooling water

to employ fast moving currents in water masses that are large relative
to the v.lume of the discharge. Entrainment time should be minimal so
that duration of temperature increase should be minimal. Discharge
water should enter receiving water that is chemically and biologically
eimilar to the intake waters. An ideal site employs the least valuable
aquatic rescurces (which may be an operational advantage as well as

an environmental one), These considerations apply to once-through and
closed-cycle systems.

In cases where all existing data indicates that discharge is acceptable at

a specific site, but in which there is a clear possibility of damage, an effective
monitoring system for the area affected by the thermal plume should be

required. The purpose of the monitoring system will be to detect damage

before it becomes serious and to obtain preoperational data. The monitoring
system in this case must measure the physical and chemical properties of

the discharge and sample the biota in the receiving water. These requirements
will be very important for large volume once-through cooling. These require-
ments are over and above that normaliy requested for effluent monitoring.

For unusual and unique problems, contact the National Thermal Pollution
Research Program, NERC, Corvallis. It will be necessary in many cases
to contact other key research offices, This should bte done as necessary.

This handbook should not be used in any way to inhibit development of
means to utilize waste heat, It is the intent of this work to encourage
better use of this energy resource,



