
FRIDAY, OCTOBER 5, 1973 

WASHINGTON, D.C.

Volume 38 B Number 193

PART II

ENVIRONMENTAL
PROTECTION

AGENCY

EFFLUENT LIMITATIONS 
GUIDELINES AND STANDARDS 

OF PERFORMANCE AND 
PRETREATMENT STANDARDS FOR 
ELECTROPLATING POINT SOURCE 

CATEGORY

Proposed Rules

cc«
00°03SS37



ENVIRONMENTAL PROTECTION 
AGENCY

[ 40 CFR Part 413 ]„ ?
EFFLUENT LIMITATIONS GUIDELINES
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ELECTROPLATING POINT SOURCE CAT­
EGORY

Notice 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, 1316(b) and 1317(c), 86 Stat. 816 
et seq.) (the Act).

(a) Legal authority,
(1) Existing point sources.
Section 301(b) of the Act requires the

achievement by not later than July 1, 
1977, of effluent limitations for point 
sources, other than publicly owned treat­
ment works, which require the applica­
tion of the best practicable control tech­
nology currently available as defined by 
the Administrator pursuant to section 
304(b) of the Act, Section 301(b) also 
requires the achievement by not later 
than July 1, 1983, of effluent 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(b) 
of the Act requires the Administrator to 
publish, within one year of enactment of 
the Act, regulations providing guide­
lines for effluent limitations setting forth 
the degree of effluent reduction attainable 
through the application of the best prac­
ticable control technology currently 
available and the degree of effluent 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 list of 
27 source categories. 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 zinc on 
ferrous, nonferrous and plastic materials 
subcategory of the electroplating source 
category.

Section 307(c) of the Act requires the 
Adihinistrator 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 sources 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 
306 of the Act. The report referred to 
below provides, pursuant to section 304 
(c) of the Act, preliminary information 
on such processes, procedures or operat­
ing methods.

(b) Summary and basis of proposed 
effluent 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 studied 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 material used, prod­
uct 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
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Identification of each distinct control 
technology, including both Inplant and 
end-of-process technologies which are 
existent or capable 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 effluent 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
fied as well as the cost of the application 
of such technologies were identified.

The information, as outlined above, 
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 effluent 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 various 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, sec­
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
spect to electroplating of copper, nickel, 
chromium and zinc on ferrous, nonfer- 
rous and plastic materials subcategory.

Electroplating 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 (i) to produce and retain a desired 
surface appearance, for example, color 
or luster; (h) to protect the basis mate­
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
crease the dimensions of the basis 
material.

An electroplating process consists of 
a series of operations which include (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 immersed 
in a solution, and acquires an electro- 
deposited coating of one or more metals. 
Rinsing follows each plating operation. 
Postplating treatments are common for 
zinc-plated steel and copper-plated prod­
ucts and consist primarily of bright dip­
ping, chromate filming, 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 
and 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 subcategory.

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, zinc, pH, 
and suspended solids. While other pol­
lutants, such as iron, sometimes may be 
present in the waste waters from this 
subcategory, effluent limitations were not 
developed for these constituents because 
(i) they are discharged intermittently 
and In small quantities; (ii) they are 
effectively removed from the effluent 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 (iii) in almost all cases, there is in­
sufficient data available upon which to 
base effluent limitations.

Because high quality water is required 
for effective rinsing- of electroplated 
parts, the electroplating industry has tra­
ditionally used large amounts of water

and generally has limited water use only 
to the extent required by the cost of the 
water utilized. Wastewater control tech­
niques 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; (iii) 
substitution of a nickel strike for a 
copper 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 quantities of pollutants discharged. 
Such substitutions include (i) replace­
ment of cyanide-copper and cyanide- 
zinc 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 chromium. 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; (iv) add wetting agents to the 
process solutions 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 (viii) 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 (i) 
maintain racks and rack coatings to pre­
vent the transfer of chemicals from one 
operation to another (loose rack coatings 
are noteworthy as an example of poor 
practice); (ii) avoid overcrowding parts 
on a rack, which inhibits drainage when 
parts are removed from a process solu­
tion; (iii) plug all floor exits to the

sewer and contain spills In segregated 
curbed areas or trenches, which can be 
drained to direct the spills to rinse water 
effluent 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 
effluent quality practice some form of 
chemical treatment in combination 
with in-plant controls to minimize 
water use and optimize the precipita­
tion process. Numerous plants employing 
techniques such as ion exchange, reverse 
osmosis, 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, and 
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 valup 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 to 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 technologies 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 
treatment and disposal. Small electro­
plating facilities may be 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 electrical 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 treatment 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 treatment must 
be controlled to prevent their entry into 
navigable waters or into subsurface 
waters.

Solid constituents from the waste 
water should be disposed oF 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 con­
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; (iii) material 
substitutions to eliminate pollutants 
from the plating bath and, ultimately, 
from the effluent, e.g. cyanide free 
plating baths; and (iv) good housekeep­
ing techniques to contain spills and leaks 
from plating solutions, to detect pollut­
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 ln-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 dischai-ge of effluent 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.
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New source performance standards to 
be achieved by new sources within the 
category are based on the application of 
the best available demonstrated control 
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 coun­
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 facilitate 
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; (ii) processes eliminating 
the use of some chemicals requiring 
treatment, e.g., cyanide; (iii) wastewater 
concentration techniques such as ion- 
exchange, reverse osmosis, evaporative 
recovery, etc., 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 1977, 1983 
and for new sources are not expected to 
have any significant effect on the pro­
duction capacity or future growth of tbc 
electroplating industry. It is likely, how­
ever, that significant prices increases will 
result as the cost of the guidelines arc 
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 disproportionate cost increases result­
ing from 1977 guidelines, a number of 
low volume job shops may be forced 
close. This would be the case especially 
for an estimated maximum of 380 very 
small facilities, plating less than 2-i 
square meters per hour. These shops
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. ould represent approximately 760 em- 
loyees and about 1.7 percent of total 
opacity for the job shop sector. The 

projected price increases and the poten- 
5ial closures among small job shops are: 
;;ot expected to have any balance of 
:rade effects.

A draft report entitled “Development 
Document for Effluent Limitations Guide­
lines and New Source Performance 
Standards for the COPPER, NICKEL, 
CHROMIUM and ZINC Segment of the 
Electroplating Point Source Category" 
further describes the analysis under­
taken in support of the regulations 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 to persons or 
institutions affected by the proposed reg­
ulations, or who have placed themselves 
on a mailing list for this purpose (see 
EPA’s Advance Notice of Public Review 
procedures, 38 PR 21202, August 6, 1973). 
An additional limited number of copies 
of both reports are available. Persons 
wishing to Obtain a copy may write the 
EPA Information Center, Environmen­
tal Protection Agency, Washington, D.C. 
20460, Attention: Mr. Philip B. Wisman.

(c) 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 effluent 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 Pollution 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

shop. The electroplating industry ex­
pressed concern about several aspects of 
the'effluent 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 
effluent limitations had been considered;

(3) The extent to which the technol­
ogy required to attain the effluent 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 been 
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 subcategofy 
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 effluent 
limitations based on the application of 
the best practicable control technology 
currently available, many platers will 
be required to reduce significantly their 
present water usage in addition to em­
ploying chemical treatment. Numerous 
adequately demonstrated, Inexpensive 
techniques 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 equipment to 
reduce water pollution or to Increase 
plating capacity requires space. Some

Platers 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, etc., (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. Thd 
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 larger 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 
dumping 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 modified 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) is frequently 
greater in barrel plating operations but 
the final effluent quality is not a function 
of influent concentration. Techniques 
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 countercurrent 
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 produced. 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
lutants in the waste water, the total sur­
face area 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 impact 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 municipal 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 
tins 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 criticisms 
as to the adequacy of data which is avail- ■ 
able, or which may be relied upon by 
the Agency, comments should identify 
and, if possible, provide any additional 
data which may be available and should

Indicate why such data Is essential to 
the development of the regulations. In 
the event comments address the approach 
taken by the agency in establishing an 
effluent limitation guideline or standard 
of performance, EPA solicits suggestions 
as to what alternative approach should 
be taken and why and how this alterna­
tive better satislfies 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 be 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 (38 FR 21202).

Dated October 1,1973.
Russell E. Train, 

Administrator.

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

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

Sec.
413.10 Applicability; description of electro­

plating of copper, nickel, chromium 
and zinc on ferrous, nonferrous and 
plastic materials subcategory.

413.11 Special definitions.
413.12 Effluent limitations guidelines rep­

resenting the degree of effluent re­
duction attainable by the applica­
tion of the best practicable control 
technology currently available.

413.13 Effluent limitations guidelines rep­
resenting the degree of effluent re­
duction attainable by the applica­
tion of the best available technol­
ogy economically achievable.

413.14 Standards of performance for new
sources.

413.15 Pretreatment standards for new
sources.

Subpart A—Electroplating of Copper, 
Nickel, Chromium and 2inc on Ferrous, 
Nonferrous and Plastic Materials Sub­

category.
§ 413.10 Applicability; description of 

electroplating of copper, nickel, 
chromium and zinc on ferrous, non- 
ferrous and plastic materials sub- 
category

The provisions of this subpart are ap­
plicable to discharges resulting from the 
process in which a ferrous, nonferrous.

or plastic base material Is electroplated 
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 milllgram(s); (2) sq m shall mean 
square meters of surface plated with 
copper, nickel, chromium, or zinc; (3) 
lb 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) Nl shall 
mean total nickel:; (7) Cr** shall mean 
hexavalent chromium: (8) CtT shall 
mean total chromium (9) CN shall 
mean cyanide, total or oxidizable as 
noted: (10) SS shall mean suspended 
solids; and (11) pH shall mean the nega­
tive logarithm of the hydrogen ion 
concentration.

§ 413.12 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applica­
tion of tlic best practicable control 
technology currently 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:
Tablz I.—Effluent limitations Based on Best 

Practicable Control Technology Correntlt Available

Effluent characteristic Effluent limitation 

Maximum for any one day

Copper (Cu)............... ..........
Nickot (Ni)...........................
Chromium, hexavalent

(Cr-f6)..._........... .............
Chromium, total (Cr21___
Zinc, ........... .
Cyanide, oxidizablo (CN)..
Cyanide, total (CN)............
Suspended solids (8S).........

mg./sq. in. Ib./IQ9 sq. ft.
80
80

3
80
80
8

80
2,400

16, 4 
16.4

1.6 
16.4 
16k 4 
1.6 

16.4 
491

pH..................................... . Within tho range of 6.0 to 9.5

Effluent limitation

Maximum average of daily 
values for any period of 
30 consecutive days

Copper (Cu)...............*
Nickel (Ni).......... ................
Chromium, hexavalent

(Crfl+)................................
Chromium* total (CrT)- —
Zinc, (Zn)___ ..____________
Cyanide, oxidizable (CN)„.
Cyanide, total (CN)____
Suspended Solids (S3)

mg./sq, m. 
40
40

4
40
40
4

40
1,200

lb/109 sq. ft. 
8.2

0.8 
8.3 

' 8.2 
0.8 
8.2 

246

pH_............................. ...... Within the range of 6.0 to 9.5
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§ 413.13 Effluent limitations guidelines 
representing the degree of effluent 
reduction attainable by the applies* 
lion of the best available technology 
economically achievable.

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

(b) Application of the factors listed 
in Section 304(b) may require variation 
from the effluent 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 effluent limitations no less 
stringent than those required by the 
standards of performance for new 
sources set forth in 5 413.14.
§ 4X3.14 Standards of performance for 

new sources.
(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 demonstrated control technology by 
a point source subject to the provisions 
of this subpart: '

TABLE 2.—STANDARDS OP PERFORMANCE 
BASED ON THE BEST AVAILABLE DEMON- 
STRATED CONTROL TECHNOLOGY

Effluent Characteristic Standard of performance

Maximum for an yone day 

vigJn* *»♦ Ib.fjo * ft.

40 6.2
40 8.2

Copper (Cu)........ ............... .
Nickel (NO......................
Chromium, bcxav&lent (Cr

Chromium, total (CrT)-_,
Zinc, (Zu).„..................... .
Cyanide,oiidizable (CN)..
Cyamde, total (ON)..........
Suspended solids (S3).......

pH

Copper (Cu)
Nickel <Ni)
Chromium, hoxavatant (Cr

Chromium, total (CrT)___
Zinc, (Zn)-.,.,................... *
Cyanide, oxicic&bta (CN).„*
Cyanide, total (CN)............
Suspended solids (SS).......„

pH.

4 0.8
40 8.2
40 8.2

4 0,8
40 8.2

1,200 240

Within the range of 6.0 to 9.5

Standard of performance

Maximum average of daily 
values for any period of 
30 consecutive day^

mff./sQ.jm. lb. (101 *]> ft.
20 4.1
20 4.1

2 a*
20 4.1
20 4.1

2 0.4
20 4.1

600 123

Within the range ol 6-0 to 9,6

27699

§ 413.13 Prelrcalmcnt" standards for new 
sources.

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, nortfer- 
rous and plastic materials subcategory 
which is an industrial user of a publicly 
owned treatment 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 CPR, Part 
128, except that for the purposes of this 
section 40 CPR 5 128,133 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 
a major contributing industry shall be 
the standard of performance for new 
sources specified in 5 413.14, 40 CFR Part 
413: Provided That, If the publicity 
owned treatment work Is commit­
ted, in its NPDES permit, to remove a 
specified percentage of any incompatible 
pollutant, the pretreatment standard ap­
plicable to users of such treatment works 
shall be correspondingly reduced for that 
pollutant.”

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

In the southwestern comer of Louisiana — in the Calcasieu River 

Basin — is the State's second largest industrialized area. Industries on 

the 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 Verdlne, Houston River, Mill 

Creek, and Palmetto Creek [Figure 1]. The Rivers and Harbors Act of 1899,“^ 

the Water Quality Act of 1965, and the Water Quality Improvement Act of 

1970^ 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 study were to:

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

discharging 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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4. 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.

In 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

gram was being conducted to provide the basis for:

(1) Evaluation of Corps of Engineers permits as required under the 

Rivers and Harbors Act of 1899;

(2) Determination of present water quality conditions in the 

Calcasieu River and its tributaries;

(3) Evaluation of the individual and collective impacts of waste- 

water discharges on the beneficial water uses of the Calcasieu 

River and its tributaries;

(4) Determination of water pollution control needs within the area;

(5) 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.

Industrial and municipal waste treatment and disposal practices in 

the Lake Charles, Louisiana area were then evaluated by a team of DFI-DC 

engineers, scientists, and technical support personnel. The evaluations 

were conducted during March and April, 1971. A second survey of effluents 

from the plants of Cities Service Oil Company and of Continental Oil 

Company was made in early November 1971.
CCR 000036567
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In addition, because of prior indications that aquatic 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 information 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 section. Complete custodial records [Appendix 

B], for each sample taken during the course of this investigation, are on 

file at the Division of Field Investigations-Denver Center, Office 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 Investigatlons-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, is gratefully acknowledged.

DESCRIPTION OF AREA

The total drainage area of the Calcasieu River and its tributaries is 

ahout 4,000 square miles; measures 'pproximately 55 by 120 miles; and in­

cludes portions of eight parishes with a total population of about 230,000. 

The Lower Calcasieu River refers to the area from the salt water barrier

CCR 000036568
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(located just north of the city of Lake Charles) downstream to the Gulf of 

Mexico. The Upper Calcasieu River refers to the fresh water portion of 

the watershed extending upstream of the salt water barrier to the basin 

headwaters.

The River is navigable from its mouth to Moss Bluff, Louisiana (about

3/ten miles upstream of Westlake).— 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 during the remainder 

of the year. Frosts occur during the period from late 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 irregular.

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 fish.

CCR 0
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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 constituents 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 examined for organic content.

The Calcasieu River Basin is logically divided into two areas for 

assessing the effects on water quality of the sources inventoried during 

this survey. The Upper Calcasieu River is the fresh 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 cover.] 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
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Group 1

Cities Service Oil Company refinery;

PPG Industries, Incorporated;

Crosby Chemicals, Incorporated;

Olin Corporation; and 

Continental Oil Company refinery.

Arad:

Group 2

Cities Service Oil Company - Butyl plant;

Cities Service Oil Company - lube and wax plant;

Cities Service Oil Company - petrochemical plant;

Firestone Rubber Company;

W. R. Grace and Company Davison Chemical Division;

Hercules, Incorporated;

Calcasieu Paper Company;

Continental Oil Company - petrochemical plant; and 

Continental Oil 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. In addition, except for Crosby Chemicals, the first group and Cities 

Service Oil 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 lbs.

of COD; 597,000 lbs. of TOC; 601,000 lbs. of suspended solids; and 

1222,4 X 10 calories of heat. [A summary of the analytical results ob­

tained, by industry, is presented in Appendix G-]

Six 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 industries: 

Cities Service Oil 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 sediments 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 in 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 in the individual report sections. These recommendations are 

summarized in the following paragraphs.

OCR 0°003



C
C

R 000036575

TALLE 1

SUHHARI OF PRESENT AND PIOPOSED HAS TEW AT ER TREATMENT 
FOR INDUSTRIAL DISCHARCES IN THE 

LAKE CHARLES, LOUISIANA, AREA

Hut of Industry Present Treatment Adeouate

Calcatlsu Paper Company^ Black water - oxidation 
pondi. Whits water and 
cooling water - none-

No

Cltlaa Sarvlea Oil Coapany

-Butyl Plaut^ Oily wastes to refinery 
treatment facilities*
Cooling tower blowdown re­
ceive chromate treat­
ment. Once-through cool­
ing water and process 
water, no treatment*

No

-Luba and m plant (Clt-Con) Oxidation pond with oil 
skimmer

Ho

-Fatrochtalea' tnd ethylene 
propylene pie. ti

Neutralization, oil separa­
tion, aerated lagoons

Ho

-refinery^ 2B-Acre oxidation pond 
followed by a pond that vu 
dredged in Indian Marais. 
Condenser cooling water re­
ceives no treatment*

Ho

Continentel Oil Coapany

-Continental Carbon Coapany Settling pond Toa

-Lake Charlea Petrochealcal 
Plant

Chromate reduction, acid 
neutralisation, oil separa­
tion, filtration

No

-Lake Charlea Refinery^ Oil separation, activated 
sludge, clarifier, oxida­
tion pond; settling ponds 
for cooling water and coker 
discharge.

Unknova

-VCM Plant Neutralization, oil separa­
tion

No

Violation of 
Refuse Act Proposed Treatment

Scheduled
ConnletIon Adeauate

Violation of 
Refuse Act

Yea New facilities are to be 
constructed and effluent 
recirculated. Type of 
treatment to be construc­
ted Is unknown.

Unknown Unknown Unknown

Tea Experimenting with new 
treatment processes.

Unknown Unknown Unknown

Yea Oxidation pond Apr. 1, 1972 Unknown Unknown

Yaa Extended aeration Dac. 31, 1972 Unknown Unknown

Yaa Cooling tower to reduce 
flow to oxidation pend 
by 130 mgd.
Deep well disposal of

Dec. 31, 1972 No Yea

"aour water" Scpc. 1, 1971 No

No

Yaa Aerated lagoon Dac. 31, 1971 Unknown Unknown

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

Unknown Unknown Unknown

Yaa Extended aeration
Sludge facilities
Caustic recovery system 
Chromate recovery 
Activated carbon filter

Now., 1971 
Dec., 1972 
Aug., 1971 
Dac., 1973 

Unknown

Yaa No

N
O

T 
R
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O

D
U
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TABLE 1 (CONTINUED)

SUMHART OF PRESENT AND PROPOSED WASTEWATER TREATMENT 
FOR INDUSTRIAL DISCHARGES IN THE 
LAKE CHARLES, LOUISIANA, AREA

Name of Industry Present Treatment Adecuate
Violation of 

Refuse Act Proposed Treatment
Scheduled
Completion Adeouats

Violation of 
Refuse Act

Crosby Chaalcala,
Incorporated

Settling pond, dilution 
water

No Yes None scheduled in the 
next five years.

No Yes

Firestone Rubber Coagiany^ Gravity separation and fil­
tration through excelsior 
pads.

No Yes API, alum and polyelec­
trolyte, air flotation, 
biological treatment, 
aerated lagoons*

Sep. 1, 1971 Unknown Unknown

B* Grace and Company 
Davison ChtBicil Division

None No Tea Clarification and pH 
control.

Jen. 1, 1971 Unknown Unknown

Hercules-, Incorporated API, ela oxidation ponds Mo Taa Biological treatment 
followed by the six oxi­
dation ponds.

Jan. 1, 1972 Unknown Unknown

Olln Corporation Nine discharges to
Calcasieu River without 
treatment. One discharge 
from a large tailings pond.

No Yss No Information provided 
by Company officials.

No Tee

PPG Industries , _.
Incorporated —'

Mercury reduction 
"oxidation ditch"

No Tea None scheduled in the 
next five years.

“ No Tee

tj Presently discharge Is to Hill Creek; It affects water quality of the Calcasieu River.
b/ Whec suitable treatment of the waste source la obtained, the treated wastewater will be used for cooling tower makeup water. 
cj Deep well disposal of wastes is not an acceptable treataent far "sour water.”
1/ This new treataent facility was recently put into operation and had not stabilised; therefore, it was not providing adequate treataent at the tiaa 

of the survey.
e/ The Company haa an EPA Research and Development Grant for the development of this new industrial wastewater treataent facility, 
f/ The Company usaa Bayou Verdlne and a 2.5-mile ditch to treat waatewater.

O
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It is 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. In addition, the refinery of Cities Service 

Oil 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 disposal by the Cities Service Oil 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 materials 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 carried out in 

the Upper and Lower Calcasieu River Basin in order to identify the mercury 

sources.

CCR 000036578
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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 divisions of Unljax Corporation,

Vest 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 capacity is 350 tons per day. The raw materials used 

are wood, salt, 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 cot 

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 

water and cooling water blowdown are released, without treatment, to Mill 

Creek, which flows for 14 miles through West Bay Wildlife Management Area 

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 36s to A2°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 plant. E. D. Anthony, Jr. 

enforcement programs specialist. Region VI, EPA, Dallas, Texas, had arranged 

for the meeting on March 31.

Subsequent to the April 2 meeting (about a week later) the Plant 

Manager was contacted by DFI-DC representatives and a request was made to 

sample 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-1).

CCR 000036581
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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 analysis was 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 mouth 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 mgd, carrying a load of 10,900 lbs of TOC; 36,700 lbs of COD;

26,200 lbs of suspended solids; and 290 lbs 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/1 to 15 mg/1, and from 18 mg/1 

to 49 »g/l (35 percent and 170 percent, respectively).

Bottom sediments 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-l, Appendix E].

The differential 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 Louisiana Stream Control Commission recently 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 000036582
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TABLE 1-1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

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 Calcasieu River at bridge In Sec 15, T4 and R4W 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.

OCR 000036584
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TABLE 1-2

SUMMAXT OF AKALTTICAL RESULTS AND FIELD MEASUREMENTS®^

Sta
Flow
»Rd

PH
Conductivity Temp

•c TOC COD^
Solids

umhoa/cm total auao
range range composite range br/1 lbe/dav br/1 lbs/dav br/1 lbs/dav br/1 lbs/dav

CAL-l 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

HC-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

Sta
Oil 6 Creese Cadmium Chromium Mercury Copper Lead^

■g/1
Aluminua

Bg/1 lbs/dav mg/I «g/l lbs/dav Ug/1 Bg/1 Bg/1

CAL-l 4 290 <0.05 0.10 7 <0.1

CR-20 <0.05 <0.02 <0.1 <0.02 <0.1 1.5

CR-21 <0.05 <0.02 <0.1 <0.02 <0.1 2.4

MC-1 <0.1

MC-2 <0.1

•J Analytical procedures are outlined In Appendix ?. '
bj COD analyses were performed when TOC value* exceeded 20 Bg/1.
ej No Interference from calcium detected. 7*

Ln
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Date of Application: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Materials: 
Inorganic Materials:

August 20, 1970 
11 cfs
Equivalent to stream temperature 
80 
135
8,883 lbs/day, equivalent to 150 ppm 
11,843 lbs/day, equivalent to 200 ppm

Mo toxic materials were listed in the application, 
the Upper Calcasieu River.

Discharge is to

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/1, suspended solids to 

25 mg/1, 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 additional 75 percent. Company 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 is concluded that:

1. 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 Company has indicated intent to claim 

use of Mill Creek as part of the treatment process subsequent to the 

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

CC«.
000036586



f-

gable stream for^vaste treatment or disposal Is a violation of the Refuse 

Act and. In the case of Mill Creek, constitutes a violation of Louisiana 

lav;

3. Present treatment allows for the daily discharge to a tributary of 

a navigable stream of 10,900 lbs of carbonaceous materials; 26,200 lbs, 

suspended solids; and 290 lbs of oil and grease, thus constituting viola­

tions of Section 407, Rivers and Harbors Act of 1899 (33 U5C: 401-413).

RECOMMENDATIONS

It Is recommended that:

1. The Office of Enforcement, EPA, monitor progress toward initiation 

of suitable treatment by July 1, 1972, and evaluate the effectiveness of 

treatment by January 1, 1973, to 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, and 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.S. 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. If the implementation of this treatment program is not carried out 

according to schedule, or if treatment Is not adequate, consideration be

1-7
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given to Initiating appropriate abatement actions against 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 information

In conjunction with other chemical plants and petroleum refineries, 

the Cities Services Oil 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 Oil Company (P. 0. Box 1562, Lake Charles, Louisiana 

70601) has four industrial plants located in the Lake Charles area:

(1) Cities Service Oil Company Butyl Rubber;

(2) Cities Service Oil Company Refinery;

(3) Cities Service Oil Company Lube and Wax; and

(4) Cities Service Oil Company Petrochemical and Ethylene Propylene.

On March 25, 1971, W. C. Blackman, Jr., M. R. Helton, and J. L. Hathaway, 

DPI-DC, EPA, met with T. W. Kirby, assistant superintendent for laboratories, 

at the Cities Service Oil Company, in order to obtain information for a 

waste source inventory. 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 R. D. Harp 

and Mr. Hathevay, 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 Information and results of the Investigation of waste treat­

ment and disposal practices at each Cities Service facility are discussed 

below.
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BACKGROUND INFORMATION

Facility Description

The Butyl rubber plant operates continuously. Eighty-seven people 

are employed in the rubber production operation. The rated plant capacity 

Is 84 million lbs per year of Butyl rubber, the plant's primary product. 

By-products, such as Isobutylene, lsoprene, and methyl chloride, are 

recycled into the production process. The raw materials that are employed 

include Isobutylene, lsoprene, zinc stearate, aluminum chloride, and 

natural gas.

Water Supply

Water, for process and cooling purposes. Is obtained from one 1,000 

gpm (1.44 mgd) well. 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 Oil 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 process, is — ac­

cording to Company information — essentially free of chromate, although 

it may contain zinc on the order of 2-3 mg/1 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

< 2G
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from the outfall^dltch near the Lower Calcasieu River [Figure 2-1]. A grab 

•ample vaa 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 discharge. 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.]

[Analyses of the effluent and stream samples are listed In Table 2-2.] 

During the 24-hour sampling period, pollutant loads discharged included 6 

lbs of chromium; 2,470 lbs, COD; 410 lbs, TOC; 2,160 lbs, suspended solids; 

and 100 lbs of oil and grease.

Survival studies using white 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 mortality, 

within 24 hours [Appendix D], of the shrimp at CR-4.1 and 4.2, pr eluded 

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 mortality at stations CR-4.1 

and CR-4, it is 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

OCR 000036593
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TABLE 2-1

DESCRIPTION OP EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
NumberDescription and Remarks

CSC-1 Samples collected from the drainage ditch at a point just before 
It empties Into the Lower Calcasieu River (ditch parallels the 
north fence of the Cities Service refinery plant).

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

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

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

CR-4.2 Lower Calcasieu River, opposite the Butyl rubber plant.

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

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

OCR 0°°
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TABU 2-2

SUMMARY Of ANALYTICAL RESULTS AND YIELD MEASUREMENTS*^

Sta
now
Md

pH
Conductivity
unhos/aa

Temp
•c TOC COD^

Solid*
total SUSP Oil & Crease

reuse ran Re COOP ranee br/1 lbs/dev br/1 lba/dev o«/l lbs/dav rnn/1 lba/dav ag/1 Ibe/dOT

CSC-1 1.70 7.2-9.6 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, 12 8,610 14

CR-5 6.8-8.6 13,400 23-24 9.4, 13^ 8,980 16

Cadeiue Chromium Mercurr Copper Lead
Sts ejt/1 ee/1 lbs/dat Kr/1 or/1 «r/1

CSC-1 <0.05 0.40 6 <0.1 <0.02 <0.1

CR-4

CR-5

&j Analytical procedure* are outlined 1b Appendix R.
b/ COD analyses were performed when TOC valuee exceeded 20 eg/1.
c/ TWo composites taken (eorning and afternoon).

ri1 ,
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stations. Station CR-11.2 la located upstream of most Industrial dis­

charges and has vater with lower salinity levels than has Station CR-1.

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION

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

the discharge levels of certain materials based on data submitted by the 

Cities Service Oil Company for Its Butyl plant. A summary of the Infor­

mation from the Commission files Is as follows:

Quantity of Discharge: 
Temperature;
Turbidity:
True Color:
Organic Materials (oil): 
Inorganic Materials: 
Toxic Materials: 

Chromium 
Zinc 
Mercury

Dissolved Oxygen:

0.9 cfs 
65-87°F.
25-60 JTU 
20-30
17 lbs/day - 3 ppm 
4300 lbs/day - 900 ppm

0 lbs/day - 0 ppm 
4 lbs/day - 1 ppm 
0 lbs/day - 0 ppm 
50Z 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, Is 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, constitute violations of Section 407, 

Rivers and Harbors Act of 1899 (2j USC: 401-413).

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

CCR 000036597



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

suitable treatment 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 Oil Company Butyl 

Rubber plant.

2. If a schedule for implementation 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 a 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 organics 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 Description *

The plant operates continuously. The production work force Includes j

approximately 1000 employees. {
<_

The refinery produces propane; propylene; o-xylene and other aromatic
c

chemicals; aviation gas; motor gas; jet fuel; kerosene; diesel fuel; fur- r

nace oil; carbon black feed; residual fuel; coke; and feed stocks for !

lubes, waxes, and petrochemicals. [

Crude oils, light hydrocarbons (to butane), diethylglycol, and pyrro- ;
t-

lldlne are the raw materials used in the operation. Others, used in the 

process, include sodium hydroxide, calcium chloride, 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 contained

0.2 yg/1 mercury; 0.1 mg/1 lead; 9 mg/1 TOC; and 31 mg/1 suspended solids 

on the day of sampling.

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 

oxidation lagoon. If 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

SUMMARY OE ANALYTICAL RESULTS AND FIELD MEASUREMENTS 
FROM FIRST SAMPLING PROGRAMS/

.U1

St* cad range

Conductivity
ptnhos/ca

Temp
*C TOC

rf s<COB& total
>llds

SUSP
range comp * rantte ag/1 lbs/dav og/1 lbe/day me/1 lbs/dav m*/l lba/dav

CSC-2 290 7.3-8.2 14,000-18,000 13,600 32-37 15 36,300 9,220 22.3 X 106 38 92,000

CSC-2A 290 7.3-8.3 14,500-17,000 13,000 32-34 230 557,000 520 1.26 X 106 9,850 23.9 X 106 220 533,000

CSC-3 58 7.0-7.9 13,000rl6,000 12,800 33-36 13 6,300 8,710 4.2 X 106 27 13,000

CSC-4 400 7.1-7.8 15,000-20,000 13,600 23-25 9 30,000 9,760 32.6 X 106 31 103,500

CR-3 7.1-8.0 14,850 25-25 9.8, 13^ 9,580 9

CR-4 7.1-8.3 13,000 24-24 9.4, 12^ S 8,610 14

Oil 4 Creaaa 
mg/1 lba/dar

S 12,100

31
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TABLE 2-3 (continued)

SUMMARY 0? ANALYTICAL FESULTS AND YIELD MEASUREMENTS
FROM FIRST SAMPLING PROGRAM t .H

St* *
Cadmium Chromium Mercury Comer Lead Aluminum NKj aa N

mjt/1 lbs/dav __ ERA.. lbs/day me/1 lbs/dav ag/l lba/day aw/1 mz/l ~ lbs/dav

CSC-2 <0.05 0.02 48 0.2 0.4643 0.04 97 0.& 485 10.1 24,500
CSC-2A <0.05 0.14 340 1.0 2.422 0.11 266 4.0^ 9,690

CSC-3 <0.05 <0.01 0.3 0.1443 0,04 19 0.2^ 95

CSC-A <0.05 <0.01 0.2 0.6660 <0.02 0.1*/ 335

CR-3 <0.05 <0.02 4.6 <0.02 <0.1 <0,5

CR-4

a/ Analytical procedure* are outlined In Appendix t,
b/ Flow data, provided by T. W. Kirby, compare with Information collected fro* Louisiana Stream Control Commission files. 
cf COD analyses were performed when TOC values exceeded 20 ug/1, 
d/ Two composites taken (morning and afternoon).
*J No interference from calcium detected.
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(Station CSC-2A), Is 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 so 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 is approximately 286 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 SAMPLING 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 field 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 dctrl- 

mental effect on the receiving waters.

CCR 000036602
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- TABLE 2-4

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number__________________________________ Description__________________

CSC-2 Effluent from the refinery lagoon at the outlet structure, 
approximately 1,000 ft from the Lower Calcasieu River.

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

CSC-2B Samples collected at mid-depth at center of second pond dredged 
from Indian Marais.

CSC-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 Lover 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 Lover Calcasieu River upstream of Cities Service refinery 
effluent and downstream from the Company Butyl rubber plant 
effluent.

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

CCR 000036603
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TABLE 2-5

RESULTS OF ORGANIC ANALYSIS

Compound Concentration Load
Identified (ihr/1) lb /da

Dodecane 0.031 79
Heptadecane 0.022 53
Hexadecane 0.026 66
Nonadecane 0.013 33
2-Methylnaphthalene 0.013 33
O-Cresol 0.120 300
Octadecane 0.017 43
Pentadecane 0.030 76
Phenol 0.200 510
Tetradecane 0.039 99
Trldecane 0.042 107
Undecane 0.027 69
1-Methylnaph thalene 0.005 12

604
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At the time/sampling was being planned, the DPI-DC Investigating team 

indicated to officials of the Company that, since the second pond had been 

dredged from a natural 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, and 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 

two 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 lbs, chromium; 0.48 lbs, mercury;

1297 lbs, copper; 485 lbs of lead; and 1.7 X 10 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 lbs, chromium; 2.42 lbs, mercury; 266 lbs, 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 obtain a representative 

sample with the equipment at hand.

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

is not clear. Possible causes Include unknown discharge(s) to the second

CCR 00°036605
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pond; unobserved discharges from Indian Marais; tidal action causing 

buildup In the lover ponds or scouring of bottom materials by flood tides 

passing beneath the curtain; and the elimination of Interfering substances 

vlthln the lover 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.

If 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 lbs of TOC;

443,000 lbs of suspended solids; 340 lbs, chromium; 1.9 lbs, mercury; 285

lbs, copper; and 9,400 lbs of lead. As indicated earlier, discharges

of oil and grease were not determined at CSC-2A. The load discharged

at CSC-2 during the 24-hour sampling period was 12,000 lbs. The discharges

12also added 12 X 10 calories heat.

Survival studies, employing white shrimp, were conducted in situ at 

industrial sites Stations CR-3, 3.1, 3.2, 3.3, 4.1, and 4.2 and at 11.2 

and 1 [Figure 2-1] following methods outlined in Appendix C. A 100 percent 

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

CC R °°0036606
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24-hour exposure?period, 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), 

was 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 0S1 value of 2.8 Indicates an organic sludge undergoing 

decay and decomposition. The sediment also contained 5.4 ug/g of mercury.

SECOND SAMPLING PROGRAM AND RESULTS 

This section summarizes the results of the second sampling program 

of Cities Service Oil 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 Oil Company refinery to make arrange­

ments for the re-sampling program. On October 22, 1971, J. L. Hatheway,

L. R. Walz, and 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 CSC-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.
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Aliquots (125 ml) were composited every two hours commencing at 

12:15 p.m., on October 22, 1971, at six sampling stations In the refinery 

[Figure 2-1]. [Description of these stations is provided in Table 2—4-]

At stations CSC-2A and CSC-2B the samples were collected at a point below 

the steel curtain and at mid-depth, respectively. The samples collected 

from the lover 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 Oil Company personnel, 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 

were calculated by adding loads from stations CSC-2A and CSC-3, and sub­

tracting the Intake loads at CSC-4. Flows used In calculating the loads 

were furnished by Company officials and compare with information in 

Louisiana Stream Control Commission files. The daily load? calculated 

include 25,000 lbs of COD; 3000 lbs, suspended solids; 16 lbs, chromium; 

134 lbs, copper; 167 lbs, lead; 12,000 lbs of oil and grease, and 11 X 10^ 

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 submitted by tne 

Cities Service Oil Company for its refinery. A summary of the information 

from the Commission files is as follows:

CCR 000036608



TABLE 2-6

SUMMARY OE ANALYTICAL RESULTS AND FIELD MEASUREMENTS 
FROM SECOND SAMFLINC PRO CRAMS.'

Station Bgd

Conductivity
umhos/ca

Teop
*C TOC

og/1
COD

Sollda
total eusn

range ranee B*/l lbe/day Oft/1 lbB/dav u*/l Ibs/dav

CSC-2 290 18,000-21,000 35-38 <5 190 *59,000 50 121,000

CSC-2A 290 18,500-22,000 31-35 <5 1*0 .339,000 1*,500 35.1 X 106 40 97,000

CSC-2B 290 22,000 35 <5 120 291,000 14,700 35.6 X 106 *0 97,000

CSC-2C 89 520 14,300 160

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

CSC-* 400 18,000-23,000 25-26 <5 110 367,000 14,300 *7.7 X 106 40 133,000
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TABLE 2-6 (continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS 
FROM SECOND SAMPLING PROGRAM

Station
Oil and Crease Cadmium Chromium Conner Lea3E7---------
*k/1 lbs/dav me/1 lbs/dav br/1 lbs/dav me/1 lbs/dav ma/1 lbs/dav

CSC-2 9 22,000 <0.01 0.03 73 0.10 242 0.19 459

CSC-2A S 12,000 <0.01 0.03 73 0.16 387 0.14 338

CSC-2B <0.01 0.03 73 0.14 339 0.08 194

CSC-2C 0.02 0.44 0.33 0.63

CSC-3 t 0.02 10 0.02 10 0.10 48 0.06 29

CSC-4 <1 0.01 33 0.02 67 0.09 301 0.06 200

•J Analytical procedures are outlined In Appendix F.
b/ Flow data, provided by T. W. Kirby, compare with information collected from Louisiana Stream Control 

Commission files.
c/ No interference from calcium detected.
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Quantity of^Discharge: 
Temperature':
Turbidity:
True Color:
Organic Materials (Oil): 
Organic Materials (BOD): 
Inorganic Materials:* 
Toxic Materials:

535 cfs 
68-102*?
25-60 JTU 
60
17,300 lbs/day - 6 ppm 
98,400 lbs/day - 34 ppm
100,000 lbs/day - 37 ppm

Chromate
Phenol
Zinc
Mercury

80 lbs/day - 0.03 ppm 
1,205 lbs/day - 0.45 ppm 
117 lbs/day - 0.13 ppm 
0 lbs/day - 0 ppm.

PROPOSED WASTE TREATMENT

Towers are being constructed at the Cities Service Oil 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 (4,900 ft)

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

time of the second investigation. The Cities Service Oil 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-2AV ate comparable. Waste loads at both these stations are very 

comparable to1 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 appears to have contributed to the reduction of waste 

loads discharged to the River. So, it is concluded that:

1. The waste loads determined at stations CSC-2 and CSC-2A in the 

second survey confirm the waste load measurement at station CSC-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. Coolingsfacilities, 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 streams and constitutes primary treatment even 

though ponding is 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 Oil 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 Oil Company from use of the disposal well because such 

practice is contrary to the public 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 consistent with best 

available treatment and with the water quality standards for the Lower 

Calcasieu River,

cc« 000036613
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BACKGROUND INFORMATION

Facility Description

Ownership of this plant is divided as follows: approximately two- 

thirds by. Cities Service Oil Company and one-third by Continental Oil 

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 pollution 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 wastewater flow is approximately 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 000036614
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subsequently enters Bayou d'lnde [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 railroad 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 lbs of TOC; 60 lbs, NH^-N; 630 lbs, suspended solids; and 190 lbs of oil 

and grease.

Shrimp survival studies were conducted in Bayou d'lnde 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.

ecu
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TABLE 2-7

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
HumhprDescription and Remarks

CSC-6 Effluent from oxidation pond of lube and wax plant, collected at 
railroad bridge approximately 500 feet downstream from pond.

CR-1 Lower Calcasieu River near Calcasieu Landing (above intracoastal 
waterway) near channel marker 92 (Control Station).

CR-6.1 Bayou d'Inde downstream from Cit-Con, and Cities Service petro­
chemical plant.

CR-6.2 Bayou d'Inde upstream of 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).

CC«
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TABLE 2-6

SUKMART Of AHALTTICAL RESULTS AND FIELD MEASUREMENTS4^

Sti
t>H

Conductivity
limhoa/cm

Temp
*C TOC

Sollda
total iSUSP NHg aa N

Flov range range composite Tange mg/1 lbs/dav mg/1 lba/dav mg/1 lbs/dav mg/1 lba/dav

CSC-6 1.91 7.2-8,6 460- 510 26-29 17 410 361 8.800 26 630 2.35 60
540

Oil i Grease Cadmium Chromium Mercurv Lead Copper
St* __________“B/1 lbs/dav Bg/1 mg/1 lba/dav ug/1 mg/1 Dg/1

CSC-6 8 190 <0.05 0.07 2 <0.1 <0.1 <0.02

*f Analytical procedures ere outlined In Appendix F.

Y/C
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Sediment analyses from CR-6.1 indicated a 20 percent volatile material 

»nH an OSI value of 3.4 [Table E-l, 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 composed of decaying material, vegetation, leaves, etc. At this 

location the 0S1 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 Oil Company for its lube and wax plant. A summary of the
« •

information from the Commission files is as follows:

Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Materials (BOD): 

Phenol
Organic Materials (oil) : 
Toxic Materials 

Chromium 
Zinc

5.1 cfs*
65-87°F 
36 JTU 
30
2870 lbs/day - 104 ppm 
825 lbs/day - 30 ppm 
5,520 lbs/day - 200 ppm

12 lbs/day - 0.42 ppm 
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'Inde.

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.

oO°°3 &
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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 Engineers permit, to be issued, limit concentretions 

of BOD; COD; TOC; suspended solids; oil and grease; and complex organics, to 

levels consistent with best available treatment and applicable water quality

CC$
00oo*«*,
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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 vater pollution control.

Rated annual capacities of the facility are 900 million lbs of ethy­

lene; 500 million lbs, propylene; 220 million lbs, polyethylene; six 

million lbs, ethylene oxide; and 22 million gal. of ethylene glycol.

The raw materials employed include raw gas; ethane; by-products from 

the Cities Service Oil Company refinery identified only as C2 stream and 

C^ mix; propane; butadiene; nitrogen; hydroformer gas; platformer gas; 

caustic soda; and sulfuric acid.

•t- *
nin

n-"1
.*]

I

Water Supply

Vater is obtained from seven wells, each of which is rated at 1,000 gpm 

(1.44 mgd). This water is 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 wastewater discharge fro- thi3 industry is approximately 3 mgd. 

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

CCR 000036621
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aerated lagoons — totalling five acres, which are operated 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 8:40 a.m. on April 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 analyses 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 results for station CSC-5 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 lbs,

TOC; 180 lbs, ammonia; 2,600 lbs, suspended solids: and 165 lbs of oil and 

grease.

Shrimp survival tests and sediment analyses for the stations in Bayou 

d'Inde are discussed under the section covering waste treatment and disposal 

at Cities Service Oil Company lube and wax plant.

CCR °°0036622
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TABLE 2-9

SUMMARY Or ANALYTICAL RESULTS AND FIELD MEASUREMENTS-^ M'

Conductivity Solids
pH umhoa/cm Ten? *C TOC_______ COD total______ busp NHj as N

Sts Flow range rangerange me/1 lba/dav mg/1 lba/day tng/1 lbs/dav mg/1 lba/dav mg/1 lbs/dav

CSC-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 6 Grease Cadmlua Chromium______ Mercury_______ Lead Copper
Seaag/1lba/davmg/1mg/1lbs /dayue/1lbs/davmg/1mg/1Ibs/daT

CSC-5 5 165 <0.05 1.8 59 0.8 0.0264 <0.1 0.09 3

r> a/ Analytical procedures are outlined in Appendix F.x>
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TABLE 2-10

RESULTS OF ORGANIC ANALYSIS

Compound Identified

2- Me thylnaph thlene 
1-Me thylnaph thalene 
2,6-Dimethylnaphthalene 
Indan
Indene

777-Xylene
1-Methy1indene
3- Methylindene 
Naphthalene 
0-Methylstyrene 
777-Methylstyrene 
p-Xylene 
o-Xylene 
Phenol 
Styrene

Concentration Load
(ms/1) . lb/day

0.030 1.1
0.025 0.9
0.015 0.5
0.007 0.3
0.026 0.9
0.008 0,3
0.002 0.1
0.003 0.1
0.053 1.9
0.001 0.05
0.02 0.8
0.002 0.1
0.006 0.2
0.060 2.1
0.031 1.1

C^?
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DATA'REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission did not have In its files, any 

information on the Industrial waste discharge from the Cities Service Oil 

Company petrochemical plant.

PROPOSED WASTE TREATMENT

The Cities Service Oil Company is presently constructing a new kind of 

"extended aeration" 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

genous materials; suspended solids; complex organics; and oil and grease 

constitute 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, nor has any claim been 

made, to the effect that the new treatment will eliminate discharges of 

heavy metals and oil and grease.)

CCR °°00366J5
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RECOMMENDATIONS

It Is 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 construction 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.

A. 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.

°00
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THE CONTINENTAL OIL COMPANY FACILITIES 
LAKE CHARLES, LOUISIANA
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GENERAL INFORMATION

In conjunction with other chemical plants and petroleum refineries, 

the Continental Oil Company is 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 refinery products.

Continental operates four facilities in the Lake Charles area:

(1) Continental Carbon Company; (2) Continental Oil Company - Lake Charles 

Petrochemical; (3) Continental Oil Company - Lake Charles Refinery; and 

(4) Continental Oil Company - Lake Charles VCM Plant [Figure 3-lJ.

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 officials 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.

III-l
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Aliquots (125 ml) were 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 Oil Company discharge 

to Bayou Verdine.

Responsible Company officials contacted, information on plant oper­

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

the following report.

CCR 000036630
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- BACKGROUND INFORMATION 

Facility Description

The plant la owned by the Continental Oil Company (80 percent) and 

the Wltco 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 Oil 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 Verdlne [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 blown 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. Hathevay, 

also of DFI-DC, met with Mr. Herat 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 Verdlne. [Analytical results and recorded field mea­

surements are listed in Table 3-1.]

Loads discharged during the 24-hour sampling period included 50 lbs 

of COD; 10 lbs, TOC; and 10 lbs 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.

RECOMMENDATIONS

It is recommended that:

No abatement proceedings be Initiated at this time;

°°00
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TABLE 3-1

SUMMARY or ANALYTICAL RESULTS AND FIELD MEASUREMENTS5^

Conductivity Temp Solids
Flow pH uahos/cn •c TOC COD total 9UB0

Ste med range range composite ranae me/1 lbs/day ng/1 lbs/dav ma/1 lbs/dav mg/l lbs/dav

CON-7 0.032 7.4-8.0 500-825 570 22-30 43 10 180 50 440 120 36 10

St*
Cadmium Chromium
*°g/l wg/1 lbs/dav

Mercunr
Ug/1_________________ Ibs/day

CON-7 <0.05 0.03 0.01 0.1 0.00003

*/ Analytic*! procedures arc outlined In Appendix F.

O
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2. The discharge permit, to be issued by the Corps 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. 0. Box 37, Westlake, Louisiana 70669) 

Is the office of the Petrochemical Salea Division, Continental Oil 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 lbs of industrial alcohol; 550 million lbs, ethylene; 98 million 

lbs, methyl chloride; 200 million lbs, normal paraffins; and 50 million 

lbs of ethoxylates.

The raw materials used are: ethylene; aluminum; hydrogen; "raffinate"; 

sulfuric acid; ethylene oxide; acetic acid; caustic soda; phosphoric acid; 

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

£

Water 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 alcohol plant, paraffin plant, and the ethylene plant 

[Figure 3.1].

CCR °°0036635
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Effluents from the alcohol and paraffin plants discharge to a drainage 

ditch that subsequently enters Bayou Verdlne, The ethylene plant effluent 

(cooling water) discharges to a second drainage ditch that also collects 

the VCM plant discharge before entering Bayou Verdlne.

Present treatment of the waste discharges consists of the following:

1. Wastewater passes through an API separator, at the paraffin plant;

2. Caustic wastes are treated in a neutralization basin and oily 

wastes pass through an API 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 obtain 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 Petrochemical Plant effluent, and re­

quested samples, duplicate to those collected by EPA, for the Company.

CC* “000i



III-8

-- 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 

was 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 request of Mr. Johnson, an additional 24-hour composite sample

of the ethylene plant effluent was collected at C0N-2A.-^ A TOC value

of 620 mg/1 was measured at Station C0N-2, but at C0N-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 C0N-2. No waste

*/ This station is 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.

, ' 7X
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TABLE 3-2

DESCRIPTION OF EFFLUENT SAMPLING POINTS

Station
N««wh«*rDescription and Remarks 

CON-2 The cooling 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-1.)

G0N-2A The cooling water effluent from the ethylene plant; samples col­
lected at the point of discharge from a 42-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

Compounds Indentifled
Concentrations

(mg/1)
Load

lbs/day

n-Butanol 16 90
n-Decanol 2.5 15
n-Hexanol 65 375
n-Octanol 19 110

CCR °00°3663a
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TAJJLE 3-4

SIMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS*/

Conductivity Temp Solids
Flow pH umhos/ cm *C TOC total SUSP Oil & Crease'1

Sta med -Tange range composite range mg/1 lbs/dav mg/1 lbs/day ae/l lbs/dav mg/1 lbs/dav

CON-2 1.33 5.6-7.2 560-1,150 750 30-34 620 6,890 570 6,330 32 355 2-5*/ 22-56

C0N-2A 1.30 7.1-7.9 900-1,600 1,140 24-36 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 Mercurv Copper Lead
Sta mg/1 mg/1 lbs/dav . pg/1 lbs/dav mg/1 mg/1 lbs/day

CON-2 <0.05 <0.01 <0.1 <0.02 <0.1

C0N-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

*/ Analytical procedures are outlined la Appendix F.
b/ Two separate grab samples.
c/ No interference from calcium detected.
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streams enter the drainage ditch between CON-2 and C0N-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 lbs of oil 

and grease.

SECOND SAMPLING PROGRAM AND RESULTS 

In order to resolve the disparities noted earlier between results for 

CON-2 and C0N-2A a second survey was conducted on November 1, 2, and 3,

1971.

Effluent sampling commenced 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-composited 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 C0N-2A.

Waste loads discharged from the Lake Charles Petrochemical Plant were 

calculated by summing the discharge loads from either CON-2 or C0N-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
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TABLE 3-3

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS FROM 
SECOND SAMPLING PROGRAMS/ m

Temp __________ Solids

Sta
Flow
■*d

pH Conductivity •c‘ TOC
me/1

COD total SUSP
range umhos/cm range ms.fl lbs/dav me/1 lbs/dav me/1 lbs/dav

CON-24^ 1.33 7.7-8.1 850-1,750 31-35 <5 16 180 640 7,100 10 110

CON-2^ 1.33 7.6-6.8 850-2,100 30-36 <5 . 20 220 700 7,800 15 170

C ',N-2A^ 1.30 7.3-7.9 850-900 33-37 <5 22 240 620 6,700 20 220

CON-2*^ 1.30 7.5-8.8 800-1,700 33-37 <5 20 220 690 7,500 20 220

*J Analytical procedures are outlined in Appendix F. 
b/ Composite sample collected November 1 and 2. 
cf Composite sample collected November 2 and 3.
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the discharge levels of certain materials based on data submitted by 

Continental Oil Company's Lake Charles Petrochemical Plant. A summary of 

the information from the Coranisslon files Is as follows:

Date of Application: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Material: 
Inorganic Material:

Toxic Materials: 
Phenols 
Sulfide 
Chromate

August 28, 1970 
1.7 cfs 
80* F
100 BTU'a 
15
15,150 lbs/day equivalent to 1,652 ppm COD 
Equivalent to 23,900 lbs/day equivalent 
to 26,007 ppm total dissolved solids

A.8 lbs/day, equivalent to 0.5 ppm 
7.5 lbs/day, equivalent to 0.8 ppm
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 is under construction. The new system 

is expected to provide satisfactory removal of the TOC, COD, and suspended 

solids. The new treatment facility may bring about further reduction of 

oil 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 C0N-2 or C0N-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 discharged.)

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

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

CC R 000036642
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plants (CON-8), for 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 is recommended that:

1. The Office of Enforcement, EFA, monitor progress toward completion 

of the facilities now under construction.

2. If the facilities now under construction 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 CorpB of Engineers permit, to be Issued to Continental Oil 

Company Lake Charles Petrochemical Plant, limit discharges of BOD; COD;

TOC; complex organics; heavy metals; suspended solids; and oil and grease 

to levels consistent with best available treatment and applicable water 

quality standards.

CCR 000036643
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BACKGROUND INFORMATION

Facility Description

The refinery (F. 0. Box 37, Westlake, Louisiana 70669) is a subdivision 

of the Continental Oil Company, Refinery Headquarters, Houston, Texas. It 

operates continuously 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 lsobutane and polyvinylchloride. Also, the opera­

tion uses various metals that are of concern from the standpoint of water 

pollution. These Include chromates, zinc, copper, and tetraethyl and 

tetramethyl lead.

i I

s !
Z

i

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

-I 1 CC« 000036644
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oil recoveries than the API separators. An activated sludge unit and an 

aerated lagoon follow the CPI.

Discharges to Bayou Verdlne which result from the refinery are:

(1) Effluent from the aerated 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 pood", 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 

[Figure 3-1]. 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 Verdlne.

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 

C0N-6A and C0N-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 C0N-6A and C0N-7A contained high concentrations of oil and 

grease. On April 20, it was observed that at C0N-6A there was no flow and 

at C0N-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 aliphatic 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 

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

CCR 000036646
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TABLE 3-6

DESCRIPTION OF EFFLUENT SAMPLING POINTS

Station
NumberDescription 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 Verdlne.

CON-A Effluent, from the "fire-pond", discharged directly into Bayou
Verdlne.

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 Verdlne.

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

C0N-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 Verdlne.

C0N-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 Verdlne.
No samples was collected on April 20, 1971.

TABLE 3-7

RESULTS OF ORGANIC ANALYSIS

Compounds Identified
Concentrations

(mg/1)
Load 

lbs/day

Dodecane 0.22 2.2
Eicosane 0.30 2.9
Heneicosane 0.19 1.8
Heptadecane 0.34 3.3
Bexadecane 0.43 4.0
Nonadecane 0.31 3.0
Octadecane 0.33 3.2
Pentadecane 0.49 4.8
Tetradecane 0.58 5.6
Trldecane 0.39 3.8
Undecane 0.05 0.4

CCR 000036648
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TA11LE 3-6

SUMMARY 0? ANALYTICAL RESULTS AND FIELD MEASUREMENTS5

Sta
flow
med range

Conductivity
uahoe/cn

Temp
*C TOC codV

Sollda
total SUSP

range composite range mg/1 lbs/dav mg/1 lba/dav ag/1 lbs/dav cig/1 lb a/day
Oil A Crease 
mg/1 lba/dav

NHi
mg/1 lba/dav

CON-3 1.12 7.4-8.6 3,400-
5,000

3,900 23-28 210 1,960 676 6,320 2,340 21,900 162 1,700 130 1,215

CON-4 5.43 6.9-8.5 400-650 450 40-45 5 230 315 14,300 132 5,990 4 180

CON-5 1.74 6.8-8.2 540-750 600 32-40 10 145 460 6,660 49 710 1 IS

CON-6 0.984 3.3-8.9 1,150-
4,000

1,700 34-42 7 60 1,130 9,290 30 230 3 25

CON-6A 190

C0N-7A 100

Sta
Cadmium Chromium Mercury Conner Lead
mg/1 cs/1 lbs/dav Ug/1 lbs/dav mg/1 lbs/dav mg/1 lbs/dav

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 <0.02 <0.1

CON-5 <0.05 0.41 6 0.3 0.0044 <0.02 <0.1

CON-6 <0.05 4.0 33 0.1 0.0008 0.08 0.7 0.1^ 1

32.1 490

a/ Analytical procedures are outlined In Appendix F.
b/ COD analyses were performed vhen TOC values exceeded 20 ag/1.
cj No Interference frca calcium detected.
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It should be 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 oil 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 Oil Company - Lake Charles Refinery. A summary of the informa­

tion from the Commission files is as follows:

Date of Application: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Material: 
Inorganic Material;

Toxic Material:
Phenols
Hydrogen Sulfide (H^S)

August 19, 1970 
18 cfs
110*F Maximum 
160 ppm
Clear to slightly yellow or slightly gray 
1850 lbs/day, equivalent to 19 ppm 
53,400 lbs/day, equivalent to 350 ppm 
suspended solids or dissolved solids

4 ppm maximum - 390 lbs/day maximum 
6 ppm maximum equivalent to 585 lbs/day 
maximum

PROPOSED WASTE TREATMENT

New waste treatment facilities have been constructed 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 is concluded that:

1. Present discharges of chromium; carbonaceous materials; nitrogenous

CCR 000036650
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materials; suspended solids; complex organics; and oil and grease conatltut 

violations of Section 407, Rivers and Harbors Act of 1899 (33 USCx 401-413).

2, With new treatment facilities having recently been placed In 

operation, they may reduce the discharges of carbonaceous and nltr genous 

materials, suspended solids, and complex organics. (There Is no evidence at 

hand and no claim by the Company that the treatment will reduce either 

present discharges of heavy metals or of oil and grease.)
♦

3. Effluents, from the "firewater pond" and the coker 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 Verdlne 

without adequate treatment. (At least two small intermittent discharges of 

unidentified liquid wastes also flow directly to Bayou Verdlne.)

RECOMMENDATIONS

It Is recommended that:

1. Consideration be given to Initiating appropriate proceedings 

against the Continental Oil 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 suspended solids; 1,400 pounds of oil and grease; and a variety 

of aromatic hydrocarbons to Bayou Verdlne, 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 consistent with best available treatment and 

applicable water quality standards.

CCR 000036651
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BACKGROUND INFORMATION

Facility Description

The VCM Plant (P. 0. Box 605, Westlake, Louisiana 70669) operates 

under the direction of the Petrochemical Sales Division, Continental Oil 

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 water 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 dlchloride 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.

CC« °°0036652
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Chronology of Contacts

On March 29, J. L. Hatheway, of EPA’s DFI-DC staff, met with 

R. H. Gerlock, chief process engineer, J. D. Mlnott, a senior process 

engineer, and Plant Manager L. N. Vernon, for the purpose of obtaining 

Inventory Information. R. D. Harp, also of DF1-DC, and Mr. Hathevay 

met with these officials, on April IS, to plan the industrial waste sampling 

program. J. V. Rouse, DFI-DC, contacted Mr. Mlnott 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 (12S 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-1) was sampled at the single oufall leaving the weir box 

(Figure 3-1) and flowing into 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 analyzed for oil and 

grease. [Analyses of the samples are shown in Table 3-9.]

During the 24-hour sampling period, this Industry discharged 12 lbs 

of chromium; 55 lbs, 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 07 ANALYTICAL RESULTS AND FIELD MEASUREMENTS FROM 
FIRST SAMPLING PROGRAM^'

Ste
Flow PH

Conductivity
umhoa/cm

Temp
*C TOC

Solids
total suan

*Rd range range coniooslte range mjt/1 lbs/dav tag/I ibs/dav ag/1 lbs/dav

CON-1 0.547 3.5 11,000- 13,000
17,000

28-30 12 55 8,930 40,800 71 320

Oil 6 Grease Cadmium Chromium Mercury Lead—^ Copper
Sta mg/1 lbs/dav mst/1 mg/1 lbs/dav wt/1 mg/1 lbs/dav mg/1 lbs/dav

C0N-1 2 9 <0.05 2.6 12 <0.1 0.2 0.9 0.09 0.4

*7 Analytical procedure* are outlined in Appendix F. 
£/ No Interference free calcium detected.
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November 1, Z, arid 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 contention by Company 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., November 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 

dally 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, COO; 140 lbs, suspended solids; and 

17 lbs 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 construction and is 

scheduled to be completed In November 1971. This new system will have 12

CC* 00°03665s
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TABLE 3-10

SUMMARY 07 ANALYTICAL RESULTS AND FIELD MEASUREMENTS FROM 
SECOND SAKTLINC PROGRAMS.'

Temp Sollda
Flow pH Conductivity *C TOC COD total SUSD Oil 6 Crease

Sta med ranee utnhos/cm ranee BSt/1 lbs/dav me/1 lbs/dav me/1 lbs/dav mj[/l lbs/dav me/1 lbs/dav

CON-1^ 0.19 1.4-4.0 26,500-55,000 31-34 850 1,350 3,300 5,200 21,700 34,400 90 140 11 17

CON-1—^ 0.25 2.2-3.2 22,000-26,000 30-35 740 1,550 2,800 5,800 17,500 36,400 80 170

_•/ Analytical procedures are outlined In Appendix F. 1
b/ Composite sample collected November 1 and 2. 
cj Composite eample collected November 2 and 3.
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days' retention at the present wastewater production’rate. At the time of 

the second sampling program during the first part of November, construction 

of this facility 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 constructed 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 provld 

adequate reduction of the pollutant loads now being discharged except 

for chromate.

CONCLUSIONS

It is concluded that:

1. Present discharge levels of carbonaceous materials and chromium, 

by the Continental Oil 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 additional treatment facilities under construction, they 

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

RECOMMENDATIONS

It Is recommended that:

1. The Company be Informed of the discharge of heavy metals (chromium) 

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

°Q0°366s
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measures be taken to eliminate this discharge.

2. The Office of Enforcement, EPA, monitor progress toward comple­

tion of the facilities now under construction.

3. If the facilities now under construction are not operative b 

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.

OCR 000036658
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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'8 Louisiana Division is located in De Rldder, Louisiana.

This industry produces fatty acid and rosin from crude tall oil. The 

rosin is further processed to yield "paper sizing," polymerized rosin, 

metal reslnates, and asper gums. Crosby Chemicals [Figure 4-1] operates 

continuously and employs 60 persons in the production facility.

Mater 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 wastewater discharge from the plant flows through an open 

channel to Palmetto Creek, a tributary to the Calcasieu River [Figure 4-1]. 

Process wastewater 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

CC%
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Investlgations-Denvgr Center, met with G. K. Blenvenu, plant manager for 

Crosby Chemicals. The meeting had been arranged by E. D. Anthony, Jr., 

enforcement programs specialist. Region VI Office. Mr. Blenvenu answered 

most of the questions that were posed by the EFA investigator.

An appointment was made to talk to Mr. Blenvenu on April 14 in order 

to discuss sampling of the discharge from Crosby Chemicals. However, when 

the EPA representatives arrived, Mr. Blenvenu 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 and Bundlck Creeks (stations PC-1, BC-1, BC-2). Sediment 

samples were collected in Palmetto Creek also. [In Table 4-1 is a 

description of the stations where the effluent. Palmetto Creek, and Bundlck 

Creek were sampled.]

Effluent samples (125 ml aliquots) were composited every hour over a 

24-hour period, commencing at 8:25 a.m., April 27. On April 19y one effluent 

grab sample was collected for oil and grease analysis. Grab samples were 

collected from the stream stations. [Analytical results are shown in 

Table 4-2.]

IV-2
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^ TABLE 4-1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Wiwh»r 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 mile downstream from the point where 1,000 gpm of dilution 
water is added.

BC-1 Bundlck Creek near Dry Creek (USGS 150).

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

PC-1 Palmetto Creek at Highway 171-190 bridge near De Ridder, Louisiana.

CCR
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TABLE 4-2

suwmast or analytical results and field measurements1^

o
r>
Xi

Os
a
Os
■fs

Sta
Flow
«4

«eS_
ranae

Conductivity
tinhos/cn

Temp
•c TOC COD^

Solids
total sues

CoBDoelte ranse ■K/l lb/dav us/1 lb/dav ns/1 lb/dav bs/1

CRO-l 6.26 6.4-7.3 180 23-25 38 1,990 160 8,360 184 9,600

BC-i 6.7-7.3 78 22-22 11 74 12

BC-2 6.8-7.2 148 21-22 11 108 16

PC-1 6.6-7.4 134 23-24 22 136 142

Sta
Oil 6 Greaae Cadaiun Chroalun Mercury Lead*'

- bs/1■a/! lb/dav ■s/1 ne/1 us/1

CRO-l 42 2,200 <0.05 <0.02 <0.1

BC-1 <0.05 <0.1 <0.1

BC-2 <0.1

PC-1 <0*05 <0.1 <0.1

•/ Analytical procedures are outlined In Appendix F.
b/ COD analyses were perforued when TOC values exceeded 20 ac/1.
c/ No Interference iron calclun detected.
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Examination of the data indicates that, during the period of sampling, 

Crosby Chemicals discharged daily loads of 8,360 lbs of COD; 1,990 lbs,

TOC; and 2,200 lbs 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 discoloration 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 

OSI value, 0.06. Both of these figures Indicate insignificant build-up 

of organic materials in the receiving stream [Table E-l, Appendix E]. 

Mercury, at a low concentration of 0.4 ug/g, was also found in this sediment 

sample.

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 

Crosby Chemicals, Incorporated. A summary of the information from the 

Commission files is as follows:

Date of Application: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Material: 
Inorganic Material:

March 9, 1971
90,000 gal/hour 
23* C
Slightly milky, colorless 
None
1953 Ibs/day equivalent to 108.6 ppm 
1965 lbs/day equivalent to 109.2 ppm

CtR 0
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PROPOSED WASTE TREATMENT

According Co company officials, no additional treatment facilities are 

planned for construction 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 epd Harbors

Act of 1899 (33 USC: 401-413).

2. According to Company officials, no plans exist for Implementing 

adequate treatment.

RECOMMENDATIONS

It is recommended that:

1. The Crosby Chemical Company be advised that the Company has until 

March 1, 19.72 to develop plans for providing statlsfactory 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. If the new treatment facilities are not in operation by December 31, 

1972, appropriate abatement proceedings be initiated aga^n$t the Company.

3. If new treatment facilities are in operation by 9ft£3S!?)er 31, 1972, 

effluent quality be examined; if the quality be found to be inadequate, 

appropriate abatement proceedings be initiated against the Company.

4. The Corps of Engineers permits, for this industry specify limitq- 

tl ns on BOD, COD, TOC, oil and grease, and suspended solid#*

cc*
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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 c n~ 

tlnuously 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 

emulsion method. In 1948, cold rubber processing was introduced here.

A solution-type process using an organic 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.

10Z
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Water Supply

Water, obtained 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 treatment 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'lnde [Figure 5-1].

Chronology of Contacts

On March 24, 1971, W. C. Blackman, J. L. Hathaway, and M. R. Helton 

of the Division of Field Investigatlons-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 IX, enforcement officer. Region VI, EPA, prior 

to the day of the visit.

Throughout the interview, Mr. McBride and his assistants cooperated 

fully with the DFI-DC investigators. Permission to take photographs was net 

granted; however, a member of his staff accompanied the investigators and 

provided Polaroid pictures of production and treatment facilities as

V-2
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TABLE 5-1

QUALITY OF WASTEWATER PRESENTLY DISCHARGED AND 
EXPECTED FUTURE WASTEWATER DISCHARGE4'

Parameter
Present Effluent 

Quality______

Flow (mgd) 2.9

BOD (mg/1) 71

Dissolved oxygen (mg/1)

Suspended solids (mg/1) 144

Oil and grease (extraction) (mg/1) 30

Chromium (total) (mg/1) 0.11

Phenols (mg/1) 0.30

Chlorides (mg/1) 701

Sulfates (mg/1) 514

Estimated Quality , 
of Future Effluent—'

3.4

7

S

<16

Zero

Zero

Zero

<701

514

a/ Data provided by the Firestone Rubber Company* Lake Charles, Louisiana, 
b/ Following construction of new primary and secondary treatment facility 

(95 percent removal, suspended solids, and 90 percent removal, BOD).

cCfi
OO003



105

Not To Scjle

Figure 5 1. Effluent l Receiving Water Sampling locations for Firestone Rubber Company
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requested. Mr-; McBride provided a layout drawing of the 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 that waste 

source evaluations and water quality investigations were to be conducted 

by EFA in the Calcasieu River Basin. He consented to the sampling of 

Firestone Company effluent.
4

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 palatabllity 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 is a description of the stations where the effluent and Bay u 

d'Inde were sampled.]

Samples (125 ml 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 collected 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 000036672
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TABLE 5-2

DESCRIPTION 0F EFFLUENT AND RECEIVING WATER SAMPLING POINTS 
FOR FIRESTONE RUBBER COMPANY

StaClon
NumberDescription 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 Lower Calcasieu 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 (rag/1) (lb/day)

Styrene 0.0026 1.3
Furfural 0.0017 0.9
A-Carbon Cyclohexane Isomer 0.0030 1.5
A-Carbon Cyclohexane Isomer 0.0011 0.6
A-Carbon Cyclohexane Isomer 0.0060 3.1
A-Carbon Cyclohexane Isomer 0.0033 1.7
1-Me thylnaph thalene 0.0017 0.9

CCR 000036673



TABLE 5-4

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS 
FOR FIRESTONE RUBBER COMPANY^/

Temp Conductivity Sollda
Flow •c umhos/cm pH ... TOC COD total SUSP Oil & Crease

Sta ®Jtd ranee ranee composite ranee me/1 lbs/dav me/1 lbs/dav me/1 lbs/dav me/1 lbs/dav me/1 IbB/dav

FIR-1 5.75 32-39 3,000- 5,000
7,500

6.5-
8.8

52 2,500 168 8,070 3,210 154,000 76 3,650 17 815

Cadmium Chromium Mercurv Copper Lead
Sta me/1 me/1 Lbs/dav ue/1 lbs/dav me/1 me/1 lbs/dav

FIR-1 <0.05 0.20 10 0.6 0.0288 <0.02 0.2^ 10

*J Analytical procedures are outlined In Appendix F. 
b/ No Interference fro* calcium detected.
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During the sampling period, the daily Firestone industrial waste dis­

charge to Bayou d'lnde contained 8,070 lbs of COD; 2,500 lbs, TOC; 3,650 

lbs, suspended solids; and 815 lbs of oil and grease [Table 5-4].

Survival studies with shrimp were made at Station 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'lnde 

within six hours (Appendix D). Toxicity resulting from Industrial wastes, 

noxious sludge gases, the lack of oxygen, — either alone or a combination 

— is 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-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 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'lnde, 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-l, 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 vegetation.

CCR 000036675
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leaves, etc.; and tSe 0S1 value is slightly lower, at 3.1; the volatiles 

19 percent.

DAXA 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 facilities 

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 

($390,000) 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 officials disclosed that these are the expected results of 

the proposed system, to be on line in early June 1971. If the anticipated 

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

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

CCR 000036676
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CONCLUSIONS

It Is concluded 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 against the Company.

3. If new treatment facilities are in operation 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 Firestone 

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 quality stanuards for the Lower Calcasieu River.
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LAKE CHARLES, LOUISIANA



^ 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 in production and another fifty carry out management 

and administrative duties. The director of environmental matters for 

H. 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 also added in the process. The final step is a spray wash and drying.

It is 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 water are for process, boiler feed, sanitary service, and non- 

contact cooling.

VI-1
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Existing Waste Treatment

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 Louisiana 

Stream Control Commission.

Chronology of Contacts

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

Field Invest!gations-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

CCR 0000 36 6S0
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DPI-DC representatives) met with Mr. Henke to discuss the industrial waste- 

water sampling program. 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 discharge (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 lbs, COD;

290 lbs, TOC; and 11,700 lbs of suspended solids into the Lower River.

Survival studies were made with shrimp at Station CR-2, CR-2,1 and 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 point (CR-2,1), a total shrimp mortality occurred within two hours. 

Total mortality during the 6-hour test precluded taste and odor evaluation. 

(At Control Stations CR-1 and CR-11.2 there were no mortalities during 

this time span.) Cc^ °°°03668i
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Figure 6 1. Effluent 6 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
NumberDescription and Remarks

WRG-1 Samples collected of the effluent from the drainage ditch at a 
point about 200 ft outside the southeast corner 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
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TABLE 6-2

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS-^

Conductivity Temp Solids
Flov pH umhos/ca •c TOC COD total SUSP

Sta mgd range range composite range mg/1 lba/dav mg/1 lba/dav mg/1 lbs/dav me/1 lbs/dav

WRG-1 1.81 4.1-8.6 19,500-
40,000

28,000 37-42 19 290 256 3,870 22,900 346,000 772 11,700

CR-2 7.6-8.9 14,500 23-26 9.1,
uk/

8,950 16

Cadmium Chromium Mercury Aluminum Copper Lead
Sta _ -ag/1 mg/1 i)g/l lbs/day mg/1 lbs/dav mg/1 mg/1

WRG-l <3.05 <0.01 0.8 0.0121 60 910

CR-2 <0.05 <0.02 3.2 <0.5 <0.02 <0.1

a/ Analytical procedures are outlined In Appendix F, 
b/ Tbo samples taken (morning and afternoon).

Lrt
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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 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 0S1 value, 0.25, indicates that the waste material 

discharged is primarily of inorganic character [Table E-l, 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: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Inorganic Materials:

August 13, 1970
3.09 cfs 
Ambient 
50 to 800 ppm 
None
332,000 lbs/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, Rivers 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 planned facilities and to attain routine operation thereof.

RECOMMENDATIONS

It is 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, 

effluent 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 quality 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, 

sulfuric 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 are removed by pH adjustment and subsequent precipitation in 

the ponds. Iscpropanol is stripped, by steam, from the product. Then, the 

steam 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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by this system.) The alcohol lost in the process is 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. Kidman consented to the sampling of the Hercules effluent.

CCA 0000**0
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■ : .: 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. fin Table 7-1 is a description of the Lower Calcasieu River sampling 

stations, and in Table 7-2 are the effluent data furnished by Hercules.]

Water samples (125 ml aliquots) were composited every two hours 

over a 24-hour period commencing 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-11.2 and CR-1 — 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 /2-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 is 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

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

a/HERCULES EFFLUENT—'

Sodium 885 mg/1 Chromate 1.06 mg/1-^

Chloride 400 mg/1 Total dissolved
Sulfate 1,490 mg/1 inorganics 2,702 mg/1
Calcium 19 mg/1 Dissolved
Aluminum 4 mg/1 oxygen 7 mg/1
Titanium 3 mg/1

ita supplied by manager for environmental affairs.
b/ According to Company officials, recent improvements in treatment

have reduced the chromate concentration in the effluent to 0.38 mg/1.

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 (mg/1) lbs/day

HER-1B Decane 0.03 0.6
Undecane 0.02 0.4

Both decane and undecane 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 lbs of chromium; 5,800 lbs, COD; 1,100 lbs, TOC; 

760 lbs, suspended solids; and 18 lbs of oil and grease.

Bottom sediment samples collected in the Lower Calcasieu River down­

stream 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-l, 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,

CCR °00°36693
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SUMMARY 0? ANALYTICAL RESULTS AND FIELD MEASUREMENTSif

Sta
Flow
mstd

oH
* Conductivity 

uahos/co
Temp

*C TOC CO&J
Solids

Total Susp
ranee ranae Composite ranee mz/1 lbs/dav mz/1 lbs/dav ... lbs/dav me/I lbs/dav

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 43 760
3,200

CR-5 6.8-8.3 13,400 23-24 & 8,980 16

OH 4 Crease Cadmium Chromium Mercury
Sta mg/I lbs/dav mg/1 mg/1 lbs/dav Ug/1 Iba/day

HER-1 1 18 <0.05 0.20 3.5 0.7 0.0124

CR-5

a! Analytical procedures are outlined In Appendix P. 
b/ COD analyses were performed when TOC values exceeded 20 mg/1. 
cj Composite aamplea taken (morning and afternoon).
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Incorporated. A summary of the Information from the Commission files 

is as follows:

Date of Application: 
Quantity of Discharge: 
Temperature:
Turbidity:
True Color:
Organic Material: 
Inorganic Materia;: 
Toxic Material:

August 19, 1970 
2.3 cfs 
Ambient
Approximately 100 ppm
Less than 20 by the Uazen method
8.000 lbs/day
30.000 lbs/day

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.

It is concluded that:

1. 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 stream near the 

Hercules facility contains toxic materials.

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

ment facilities.

CONCLUSIONS

CCR 000036695
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RECOMMENDATIONS

It is recommended that:

1. The Office of Enforcement, EPA, 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. If found 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 

be consistent with best available treatment and the water quality standards 

for the Lower Calcasieu River.

I

t
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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.

Olin 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 boiler feed, domestic use, and for 

additional non-contact cooling, plus process water, is supplied by 13 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 prior to their discharge or the process from which each discharge 

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 Contacts

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. Copies of the field measurement results were 

provided the Company immediately after the sampling was completed.

CCR 000036700
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SAMPLING PROGRAM AND RESULTS

Samples were collected 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 (Olin 1) is apparently used for a once-through, non-contact cool­

ing. Also, the Olin 9 discharge is 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.J 

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, total 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 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.

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

discharge (CR-8) acquired no significant off-odor or off-flavor. A 40

CCR
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; ? TABLE 8-1

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number Description and Remarks

OLIN-l 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 Slip entrance.

OLIN-3 Samples of the water treatment effluent collected from a 2-ft 
concrete open rectrangular channel that is located approximately 
600 ft from the Olin 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 Samples collected from a 30-in. diameter cast iron pipe located 
approximately 200 ft from the alkali warehouse and 1,600 ft 
from the Olin 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 Olin Slip.

OLIN-7 Samples 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 Slip.

OLIN-8 Samples collected from a 24-in. diameter reinforced concrete 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 Olin Slip.

OLIN-IO Samples of the effluent from the hydrazine area collected from a 
pipe located at the west end of the Olin Slip.

CCR 00003&702
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TABLE 8-1 (Continued)

DESCRIPTION $F EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number Description and Remarks

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

CR-8 Lower Calcasieu River, east shore of Coon 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 Olin 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 shore, 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 mortality 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 Uj. 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-dav test. High mortalities at all including Control Stations 

precluded the use of the 96-hour data for bioassay or taste and odor 

comparisons. Toxic materials contained in the Company discharges apparently 

contributed to shrimp mortalities at CR-8 and CR-11.

Waste loads discharged during the sampling period, not including

constituents contained in the cooling water (01in-9), were at least: 2,000

lbs of TOC; 5,200 lbs, NII^N; 1,000 lbs, Org N; 12,300 lbs, suspended solids;

145 lbs, chromium; and 4 lbs of cadmium. [See Table 8-2.] Temperature cf

the effluents varied from 10° to 50°C. Total addition of heat to the

12receiving waters from all discharges was 1.2 X 10^ calories.

Bottom sediment samples [Table E-l, Appendix E] were taken at the 

mouth of the Clin 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 sediments 

contained 22 percent volatile materials. However, the Organic Sediment 

Index (OSI) 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. Bottom sediments near the tailings 

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

CCR 000036704



TABLE 8-2

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS5^

Sta
Flow
mid

JH
Conductivity

umbos/cm
Temp

•c TOC COD—^
Sdlfda

total SUSP
ranee ranee comp range me/1 lbs/day me/1 lbs/dav mjt/l lbs/day me/1 lba/d.

OLIN-1 7.1-8.8 4,250-16,000 7,900 10-25 • 9 5,160 23

OLIN-2 4.10 7.0-8.5 1,200-4,250 2,300 25-38 23 790 114 3,900 1,190 40,700 44 1.51

OLIN-3 0.81 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 11,600 19-30 3 10 8,370 27,200 77 25

OLIN-5 6,358 7.2-10.6 6,500-15,000 7,200 18-32 8 425 4,540 241,000 122 6,48>

OLIN-6 2.31 7,0-9.7 6,500-15,000 8, BOO 26-43 11 210 5,890 113,600 28 54'

OLIN-? 0.036 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 4 1,030 2,300 13 3(

OLIH-9 15.16 7.0-9.0 6,000-15,000 8,600 15-34 10 1,270 5,580 706,400 33 4,181

OLIN-10 0.362 4.0-11.5 1,300-2,900 1,340 10-28 5 15 1,450 4,400 31 91

OLIK-U 3.19 5.9-9.0 >40,000 74.000 24-25 21 560 73,900 1,970,000 102 2,72r

CR-8 7.5-8.2 8,500 22.5-24 9.4, 11^ 5,350 14

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 6O
O
O
OUCA
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TABLE 8-2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

Sta
Or* N NH-i-N Cadniura Chromium Mercury Copper Lead

tjir/1
Nickel Aluminum

mis/1 lbs/day ce/l ibs/dav cr/1 lbs/day me/l lbs/dav ur/1 lbs/dav nits/I lbs/dav clr/1 > me/1

0LIN-1 7.00 3.44 <0.05 0.04 <0.1 <0,02 0.1 <0.2 <0.5

0LIN-2 11.50 394 75.6 2,590 <0.05 4.0 140 0.2 0.0069 <0.02 <0.1 <0.2 <0.5

OLIN-3 6.44 40 21.6 145 <0.05 <0.01 0.4 0.0027 <0.02 <0.1 <0.2 <0.5

0LIN-4 4.76 15 438 1,420 <0.05 <0.01 2.7 0.0088 0.08 0.3 <0.1 <0.2 <0.5

0LIN-5 7.28 390 12.7 675 <0.05 0.02 1.1 3.9 0.2071 <0.02 <0.1 <0.2 <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 0.0001 <0.02 <0.1 <0.2 <0.5

0LIN-8 6.16 15 2.1 5 <0.05 <0.01 0.1 0.0002 <0.02 <0.1 <0.2 <0.5

0LIN-9 10.1 1,280 6.3 800 <0.05 0.04 5 0.1 0.0127 <0.02 <0.1 <0.2 <0.5

OLIN-IO 6.16 20 5.18 16 <0.05 <0.01 0,6 0.0018 <0.02 <0.02 <0.2 <0.5

0LIN-11 3.22 85 0.15 4 0.10 3 0.1 0.0027 0.17 4.5 d/ <5/ <0.5

CR-8

CR-9

CR-L1 <0.05 0.05 2.7 <0.02 <0.1 <0.5

a/ Analytical procedures are outlined In Appendix F. *
b/ COD analyses were Ferfortied when TOC values exceeded 20 mg/1. 
c/ Two conposltes taken (coming and afternoon).
d/ Interference by standard atonic absorption procedure, completion of data dependent on development of an alternate method of analysis.

<
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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 lbs/day.

The Commission reviewed the application and returned 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 

liq uid wastes which are presently being discharged.

CCR 000036707



TABLE 8-3

OLIU CO?aORATION DISCaARGE COMPOSITION LEVELS SUBMITTED TO 
LOUISIANA STREAM CONTROL COMMISSION

*

Sewer

Quantity of 
Discharge, 

cfs
Temperature

■r
Turbidity, 

ppm SIOo

True
Color
Units

Inoreanic 
lbs/day

Material
ppro

CrOA 
lbs/day

Toxic Materials
______ Mi.

ppta lbs/dav
—Lit

DPO

1 No In formatlo n avail able on this disc h a r g e

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
r>
o 9 13.6 96 2 9
X

o 9B 0.17 83 19 3 60 67
ooo 10 0.17 83 19 3 60 67

Ui
0* 11* 8.5 ambient 9 6 2,772,000 60,000 600 13
-wo

CD Note: All of the above permits except for Sewer #11 indicated no treatment with direct discharge of effluent to the
Lever Cnlcesieu River via a privately owned boat slip.

* Sever #11 discharges t.o a 525-acre treatment pond and then to the Lower Calcasieu River.
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RECOMMENDATIONS 

It is recommended that?

1. Appropriate proceedings be initiated Immediately against the

Olin Corporation to abate the present daily 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,

12cadmium; 145 pounds of chromium; and 1,2 X 10 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.

CCP>
oooo»6109 Vi
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LAKE CHARLES FACILITY 
OF

PPG INDUSTRIES, INCORPORATED
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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 Louisiana.

The core area of the plant was built in 1942, with additions made in 

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, aliphatics, chlorinated hydrocarbons, silica pig­

ments, sodium chlorate, and hydrochloric 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 gpm (1.05 to 2.88 mgd).

CCR 000036711
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Existing Waste Treatment

Five outfalls discharge liquid wastes from PPG operations to an open 

channel that is approximately 50 feet wide and two and one-half miles long 

[Figure 9-1]. Company officials refer to the channel as the "oxidation 

ditch". The oncc-through cooling water from the electrical power generating 

plant is discharged to a ditch along with wastes from the silica pigment 

plant, the organics plant, the caustic plant, and a mercury reduction cell. 

Total flow in the "ditch", according to Company officials, is about 290 ngd.

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 Bayou d'Inde and 

was observed several times during the survey to be flooded until the "ditch'1 

was indistinguishable. This tidal condition markedly reduces any effective­

ness, as a treatment facility, that the "ditch" might otherwise exert.

Three additional waste streams from the anhydrous caustic operation, 

the sodium chlorate plant, and the chlorate recovery system, discharge 

directly to Bayou Verdine. These discharges receive no treatment prior to 

discharge. Once-through cooling water from a second power plant is also 

discharged to Bayou Verdine.

Chronology of Contacts

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

CCH °°0036712
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Figure 9-1. Effluent & Receiving Water Sampling Locations for PPG Industries Incorporated
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Field Investigatioris-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. Graybill 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, white shrimp 

were conducted on Bayou d'lnde and Bayou Verdine downstream of the effluents. 

Sediment samples were also collected from Bayou Verdine and Bayou d'lnde 

downstream from the effluents as well as from the "oxidation ditch" upstream 

from Bayou d'lnde. [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 other effluents

CCR 000036714
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TABLE 9-1

DESCRIPTION <JF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
NumberDescription and Remarks

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

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

PPG-3 Samples collected from the effluent canal downstream from the
point where the organics plant and caustic plant discharges join 
and upstream from the point where the cooling water discharge 
enters.

PPG-3A Samples collected of the effluent from the organics plant at the 
culvert under the Mobil Oil 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 chlo­
rine and chlorate recovery systems into Bayou Verdine.

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

PPG-5A Samples collected from the south 54-inch sewer that discharges 
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 
a hose bib. Source, Lower Calcasieu River.

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

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream from the
intracoastal waterway) near Channel Marker 97. (Control station) .

CR-6 Bayou d'Inde at a gas line crossing about 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
NumberDescription and Remarks 

CR-7 Bayou Verdine northwest of Coon Island.

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

co?
°0,0036?*6
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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 analysts. [Results of this sampling are shown in Tabic 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) lb/day

1, 1, 2, 2-Tetrachloroethane 2.2 95
1, 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 do. 

Because food chain magnification can increase the concentration of these 

compounds to what may be toxic levels, their discharge must be considered 

as hazardous to the receiving waters, i.e., an aquatic environment.

Calculations based upon analytical data for stations PPC-1, 4, 5, 5A, 

and 6, minus stations PPG 7 and 8, indicate that this industry discharged, 

during the period of the study, net loads of at least 0.50 lbs of mercury;

600 lbs, TOC; 31,000 lbs of suspended solids; and 9,2 X 10^ of heat [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

ecu
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TABLE 9-2

SUMMARY OP ANALYTICAL RESULTS AND FIELD MEASUREMENTS-^

Conductivity Temp Solids
Plow pH unhos/cm •c TOC total SUSP Oil & Grease

$ta cgd ran^e rar£<s comp ran«G dr/1 lbs/day me/1 lbs/dav ma/l lbs/day mst/1 lbs/day

PPG-1 290^ 6.2-7.6 10,000-13,000 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 39-42 18 330 7,030 130,090 887 16,400

PPG-3 74.1 8.3-7.2 10,200-14,500 10,450 32-34 12 7,430 6,800 4,207,000 22 13,600

PPG-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 )

PPC-5A

’5.9s/

}
} 6.8-11.3 10,000-17,000 10,800 35-40 10

)
}490
)
} 7,220

>364,000^

>
> 428

>14,500^

}
>

prc-6 0.743 7.2-8.1 6,000- 9,000 1,150 28-30 5.4 35 4,620 28,700 17 105

PFC-7 ) 6.8-7.5 5,600-14,500 10,800 24-26 16 } 7,060 >
>
>6,750,000
>
>

31 1

PPG-8

>300^^

}
) 6.5-8.0 10,000-14,000 9,500 24-26 11

>32,600^

>
> 6,350 19

CR-6 7.4-7.8 10,100 24-26 10, 9.9^ 6,430 14

CR-7 6.2-6.8 10,200 35-36 5.4, l.(P 6,550 34

_a,' Analytical procedures are outlined in Appendix P. 
b/ Plow estimated by Company officials.
_c' Summation of the two Indicated stations.
&' Based on estimated flow of each discharge, 
je’ 3ased on average concentration.
X' Two composite samples taken (coming and afternoon).

15,u
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TABLE 9-2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

Cadmiun Chromium Mercury Copper Lead Aluminum
Sta nc/1 ns/1 lbs/dav mb/i lbs/dav Ttip/1 lbs/day ms/1 ns/1

PPG-1 <0.05 <0.01 0.4 0.9700 0.02 48 <0.1 " .H'

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 }
> e/ 
>0.0080s'
}
}PPG-5A <0.05 <0.02 0.2

PPG-6 <0.05 <0.02 0.2

PPG-7 <0.05 <0.02 0.2 }
}
>0.4800
}
}

<0.02 <0.1

PPG-8 <0.05 <0.02 0.2 <0.02 <0.1

CR-6 <0.05 <0.02 3.4 0.02 <0.1 0.6

CR-7 <0.05 <0.02 1.5 0.02 <0.1 <0.5
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mortalities occurred within 20 minutes; a 100 percent mortality occurred 

within six hours [Appendix D], Floating sludge, gas bubbles, and an 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 were 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 mortalities 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 

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 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 PPG 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 discharges 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

OCR 0
00036720
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in Bayou d'Xnde at a point about 1,000 yards downstream from the mouth of 

the canal. The sediment in the canal was found to be composed primarily 

of sand, clay, and perhaps stable sludge with an OSI 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-l, 

Appendix E].

A bottom sediment sample, collected near the mouth of Bayou Verdine, 

was composed of soft brown 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 mercury 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 pg/g mercury; upstream, the level was 2.0 pg/g; 

and farther upstream, above all major industrial discharges, the concentra­

tion was 1.7 pg/g mercury. At the mouth of Bayou Verdine, the mercury 

concentration was 1.7 pg/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 data 

submitted by PPG Industries, Incorporated. [A summary of the informa­

tion from the Commission files is tabulated in Table 9-4.1 The total dis­

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

cefc
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TABLE 9-4

PPG INDUSTRIES DISCHARGE LEVELS APPROVED 
BY LOUISIANA STREAM CONTROL COMMISSION

Sever
Parameter n (ppc-i) #2 O’PG-6) n (PPG-4. 5, 5A)

Plow discharged, mgd 288.985 0.926 7.116

Water body receiving 
discharge

Bayou d'Inde Bayou Verdlne Bayou Verdlne

Organic material, 
lbs/day

2,411,582 7,725,000 59,379,000

Inorganic materials, 
lbs/day

CaCl2 68,826 lbs/day 
equivalent to
28.5 ppm.

CAC03 17,302 lbs/day 
equivalent to
7.2 ppm.

Cr4 73 lbs/day 
equivalent to
0.03 ppm.

Hg 34 lbs/day 
equivalent to
0.014 ppm.

NaCl 1,380,417 lbs/day 
equivalent to
572.3 ppm.

279 lbs/day 
equivalent to 
36.1 ppm.

59,613 lbs/day 
equivalent to 
1003.9 ppm.

NaCOj 16,518 lbs/day 
equivalent to
6.9 ppm.

Na2S04 91,416 lbs/day 
"equivalent to
37.9 ppm.

27 lbs/day 
equivalent to
3.5 ppm.

P04 113 lbs/day 
equivalent to
0.05 ppm.

SI02 19,328 lbs/day 
equivalent to
8.0 ppm.

Organics 10,146 lbs/day 
equivalent to
4.2 ppm.

Carbon 2,160 lbs/day 
equivalent to
0.90 ppm.

288 lbs/day 
equivalent to
3.8 ppm.

Asbestos 1,080 lbs/day 
equivalent to
0.45 ppm.

' OCR O0003672Z
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^ PROPOSED WASTE TREATMENT

Company officials indicated that no additional treatment facilities 

are proposed for the next five years.

CONCLUSIONS

It is concluded that:

1. Present practices permit the discharge of mercury, carbonaceous 

materials, suspended solids, aromatic 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 against the Lake Charles facility of PPG Industries for discharging 

inadequately treated industrial wastes containing net daily loads of 0.50

pounds of mercury; 600 pounds of carbonaceous materials; 3,100 pounds of

12suspended solids; 9.2 X 10 calories of heat; 95 pounds of tetrnchloroeth; no 

and 240 pounds of trichloroethane, to the Calcasieu River, a navigable stream

2. The discharge permit, to be issued by the Corps of Engineers, 

limit discharges of heavy metals, BOD, COD, TOC, complex organics, suspended 

solids, and heat, to levels consistent with best available treatment and the 

water quality standards for the Lower Calcasieu River.

CC*
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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. Findings 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 negligible 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;

A) 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 companies 

were interviewed in a manner similar to that with officials of the larger

CC*
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TABLE 10-1

INVENTORY OF MISCELLANEOUS INDUSTRIES IN THE CALCASIEU RIVER DRAINAGE

S me, Address and
Contact of Industry Raw Materials Products Present Treatment Remarks

Cu]f Coast Aluminum 
Corporation
Lake .Charles, Louisiana
C. L. Keigley

green petroleum 
coke

A1 0,
2 3

carbon electrodes 
aluminum

coagulation - sedimenta­
tion

k. Ol ■
This industry is currently under 
construction. Little wastewater 
discharge at time of survey. No 
samples taken.

Gulf Menhaden Co.
Cameron, Louisiana
V. Salt man, Plant Manager

Menhaden fish oil 
feed ■
fertilizer

none Not in operation during the time 
of the survey.

Culf States Utilities
Roy S. Nelson Power Station 
Lake Charles, Louisiana
Pat Brady and Cliff Chambers

natural gas 
oil standby

electricity holding pond

EDE, Incorporated
Cakdale, Louisiana
Bill Corbin

logs hardwood lumber 
furniture

none No wastewater treatment required 
on this discharge.

International Paper wood
Wood Preserving Division creosote
De Ridder Plant pentachlorophenol
Is Ridder, Louisiana
Mr. Burchfield, Plant Manager

wood preservation oxidation ponds to hold­
ing ponds

Company is considering construction 
of additional treatment facilities.
No discharge during the tine of the 
survey. Discharge is during periods 
of high flow in the receiving stream.

to
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TABLE 10-1 (Continued)

INVENTORY OF MISCELLANEOUS INDUSTRIES IN THE CALCASIEU RIVER DRAINAGE

Nare, Address, and
Contact of Industry Raw Materials Products Present Treatment Remarks

Louisiana Menhaden
Corpany
Lake Charles, Louisiana
H. C. Dickens, Plant Manager

Menhaden fish oil
meal
scrap
solubles

complete retention Not in operation during the time 
of the survey.

Oc?£n Protein, Incorporated 
Ca^.eron, Louisiana
Mr. Dassinger, Plant Manager

Menhaden fish feed
meal

none Not in operation during the time 
of the survey.

Terneco Chemicals,
Incorporated
Newport Division
Oakdale, Louisiana
E. G. Fleming, Plant Manager

crude tall oil 
crude sulfate - 
turpentine

rosin
vegetable fats 
turplnes

oxldatloa pond The oxidation pond is large enough 
to store wastewater for one year. 
There was no discharge at the time 
of the survey. Company discharges 
wastewater from oxidation pond during 
periods of high flow In the receiving 
stream. Company Is planning con­
struction of a new wastewater treat­
ment facility In the near future.

Vancouver Plywood Company, logs soft plywood Complete retention of
Inaorporated glue all wastewaters, except
Oakdale Plywood Plant resin a small amount of non-
Oakdale, Louisiana contact cooling water.
Bill Corbin

X
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industries whose discharges have been described in previous sections.

The three Menhaden plants (Gulf 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 EFA 

investigation, been in operation 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 fluoride 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. [These 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.j

During the time of the survey, International Paper's Wood Preserving 

Division and Tenneco Chemicals, Incorporated, were not discharging waste- 

Thnse two industries store water in ho.ldi.ne pends during lewwater.
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TABLE 10-2

SUMMARY 07 ANALYTICAL RESULTS AND FIELD MEASUREMENTS-'a /

Flow pH
Conductivity

unhos/cm
Temp

*C TOC COD^
Solids
ftR/l

Oil & 
Grease

Sta Date Tvpe nsd ranee ranae comp ranee mc/1 ms/1 total SUSP ms;/l

CR-1 4/25 Grab 8.8, 11^ 11,200 17

TEN-1 4/15 Grab 7.4 2,000 18.5 430 1,300 1,720 132 177

IPC-1 4/19 Grab 7.0-7.4 90-165 230 20-27 130 460 599 188 26

HDE-1 4/19-4/20 d/

Composite- 
2 hr. Interval

136 31 100 212 78

VAN-1 4/19-4/20 Composite- 
2 hr. interval

7.0-8.2 180-280 250 20-24 13 252 54

CSU-1 4/22-4/23 Corposite- 
6 hr. Interval

7.1-7.3 580-850 450 22-24 320 24

CSU-2 4/22-4/23 Composlte- 
6 hr. Interval

4.31 7.1-7.2 1,200-1,700 1,480 28-32 914 24

a/ Analytical procedures are outlined in Appendix F. 
b/ COD analyses vere made when TOC values exceeded 20 mg/1. 
cf Two composite samples taken (morning and afternoon). 
d! All composites are 24 hours.

X
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TABLE 10-2 (Continued)

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS

Sta
Cadmium
r^/1

Chromium Mercury Copper
mp/1 pk/1 m^/1

Lead
np/1

CR-1 <0.05 3.9 <0.1 Lu1' •

TEN-1

II‘C-1 <0.05 <0.01 0.1 0.04 0.1

HDE-1 <0.05 <0.01 <0.1

VAN-1 <0.05 <0.01 <0.1
T.

GSU-1 <0.05 <0.01 0.4 0.07 <0.1 4^

GSU-2 <0.05 <0.01 0.6 0.21 <0.1

oi
o xi
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. TABLE 10-3

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS

Station
Number Description and Remarks

CR-1 Calcasieu River near Calcasieu Landing (above Intracoastal water­
way) near Channel Marker 92.

CR-1.1 Devil's Elbow Coral (Gulf Aluminum Channel), at Channel Marker A.

CR-1.2 Devil's Elbow Canal at the industrial discharge canal of Gulf
Coast Aluminum.

TEN-1 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.

IPC-1 Samples collected from a point near the outfall of the last treat­
ment pond of Internation Paper Company, De Ridder, Louisiana.
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.

HDE-1 Samples from 1IDE, Incorporated, Oakdale, Louisiana, 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.

VAN-1 Samples collected of cooling water effluent at a bridge approxi­
mately one-half mile south of the Oakdale Plywood plant of Vancouve 
Plywood Company. Unable to measure flow due to insufficient 
quantity of water.

GSU-1 Cooling water supply from the Houston River of Gulf States Utilitie 
Samples collected at the intake pump.

GSU-2 Cooling water effluent to the Houston River of Gulf States Utilitie

CCR 000036731
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flow periods and make discharges at a given rate during 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 oil and grease, 

solids, and COD.

Wastewater discharges from HDE and the Vancouver Plywood Company were 

negligible, containing only small amounts of pollutant materials.

Gulf States Utilities uses water from the ilouston 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 hours had acquired 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 

(CU-11.2 and CR-1). Longer term bioassay results were not obtained 

because baskets of shrimp at these two canal stations (CR-1.2 and CR-1.1) 

were damaged or lost between the 24- and 48-hour examinations.

RECOMMENDATIONS

It is recommended that: Offlcals 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

CCR 000036732
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Company, Tenneco^Chemicals, Incorporated, and Gulf Coast Aluminum Corpor­

ation resume operation and/or begin discharging industrial effluents so 

that waste treatment and disposal practices by these industries may be 

evaluated by the Division of Field Investigations-Denver Center.

CCR 000036733
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GENERAL INFORMATION

Earlier^investigations 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 Industries 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 both the Upper and 

Lower Calcasieu River continues to contain significant concentrations of 

mercury in flesh and viscera.

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 treatment evaluations in order to identify sources of the 

mercury.

Seven municipal wastewater treatment facilities were investigated. 

Contacts with a superintendent or chief operator were made at each plant. 

These officials were advised that the information was being gathered In 

conjunction with a water quality survey of the Calcasieu River Basin.

Four of the plants (Lake Charles A, Lake Charles B and C, Westlake, 

and Sulphur Southsidc) were sampled over a 24-hour period, commencing on 

April, 27, primarily to determine the existence of any mercury discharges. 

Aliquots based upon flow were, composited at 6-hour intervals. These four 

plain..1; lupi.I'sent auuuL 93 p»;i cent uc Luis sewage fluw in the Lake Ciiai les 

area. [The information collected at each plant is recorded in Table 11-1.]

noth water end sediment: were coll octet! !n the receivin'’ waters below

tile 1 .. i • • ■ > ■ .ill** v-’i i i. i' i. ... i_i we. to; . i i ■ . i:ie n. p 1 ;ii) i s .
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TABLE 11-1

MUNICIPAL WASTE SOURCES IN THU LAKE CHARLES, LOUISIANA AREA

Treatment Tscllitv Sacnline Location Receivine Water
Type of 
Treatment

?op. 
Served

Design
Flow
KGD

Flow
MGD

Cond
Range 
urahos/ cn

Temp Total.
*C Solids

range Ibs/c av

Suap
Solids
Ibs/a-.y

Mer­
cury

..Ibs/dav

Lake Charles
Plant A
ICWTF-A

At Parshall flume 
Juat after final 
clarifiers

Calcasieu River Conventional
Activated

55,000 6.0 4.5 1,000-
1,250

24-25 31,800 340 0.026 
■ -‘l'

Lake Charles
Plants B and C 
LCWTF-B&C

Just after chlo­
rine contact cham­
ber at weir

Contraband Bayou Conventional 
Activated 
Sludge (Plant 
High Rate 
Activated 
Sludge (Plant

25,000

B)

C)

6.2 3.0 840-
1,700

24-25 28,500 1,400 0.010

Sulphur
South Side Plant
SSWFr

At end of 24" 
outfall line

Drainage to
Bayou d'Inde

Trickling
Filter

10,000 (eat.)
1.0

(est.)
1.0

600-
1,200

23-24.5 3,700 280 0.008

Westlake
WWTF

Effluent from 
chlorine contact 
chamber

Bagdad Bayou Trickling
Filter

4,000 (est.)
0.7

(est.)
0.8

650-
1,800

22-24.5 3,700 300 0.003

Greenwich Terrace
Lake Charles

Nona Kayauchbee Creek 
to English Bayou

Trickling
Filter

2,000 (est.)
0.200

Maplewood None Maple Fork to 
Bayou d'Inde

Conventional
Activated
Sludge

500 Unknown Unknown

Sulphur
Rosepark Subdivision

None Bayou d'Inde Trickling
Filter

5,000 Unknown Unknown

O
O
30

o
O
o
o
w
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SAMPLING PROGRAM AND RESULTS

The total mercury discharged by the four plants was 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 sediment 

sampl.es taken from the receiving waters, along with other constituents, arc 

recorded in Table 11-2.]

Sediment samples from Contraband Bayou, 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 0S1 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 pg/g (dry weight basis).

Bottom mud 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 naturally
\

be dispersed over a larger area. The OSI value of 1.9 was considerably 

lower than the OSI value from the mud in Contraband Bayou and represents 

more moderate quantities of decaying sludge. The mercury content of this 

sludge was 1.7 ug/g.

About one mile upstream, the Westlake treatment plant discharges to 

Bagdad Bayou. The sludge at the mouth of this bayou had an OSI value of 

0.56, with an organic carbon and organic nitrogen content of 3.55 percent 

and 0.16 percent, respectively. 1’nese numbers are indicative of a sludge

CO9-
ooo

030131
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TABLE 11-2

sure'.ARY or THE ANALYTICAL RESULTS AND FIELD MEASUREMENTS 
AT SELECTED STATIONS BELOW MUNICIPAL WASTEWATER DISCHARGES

— Condi? Tempi/ 7/
Type pH- umbos/cm *C TOC^ Ora C Ora N OSI Volatile Solids mg/1 Metals: .ip

DescriptionSamplerangerangerange mg/12ZZTotal---------------------------------Sus;;------Mercury,.,

CR-10 Contraband Bayou,
Just downstream from

water
(4/25/71)

6.9-7.5' 7,500-7,600 24-25 12.5

Lake Charles waste­
water treatment sediment 7.46 1.79 13 34

plant (B 6 C) dlscharge

CR-14 3cgdad Bayou, near water' 7.1-8.8 3,500-4,200 22-23.5 8,5-11
mouth downstream from 
the Westlake vaste- 
vater treatment 
plant

sediment 3.55 0,16 0.56 10

CR-15 Lower Calcasieu River water 7.4-7.9 6,300-8,700 21-23 11
downstream from the 
discharge from Lake sediment 4.45 0.42 1.9 17
Charles wastews ter 
treatment Plant A

4.700 18

2.6 yg/g

2,010 20

14. yg/g

58.70 13 3.7 yg/g

1.7 yg/g

a/ Two samples collected on April 25, 1971.

O
O
50
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that is mostly stabilized or is exerting a slow oxygen demand. The mercury 

content of the sludge was 1.4 ug/g.

Mercury concentrations in the sludge deposits downstream from the 

treatment plants were significantly higher than those in sludge from most 

other areas of the Calcasieu River Basin. It is hypothesized that:, since 

most elemental mercury entering a sewage treatment plant is settled 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 amounts 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. Facts 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;

c) The inconclusive results of mercury sampling in sewage treat­

ment plant effluents; and

d) The lack of conclusive information regarding mercury sources 

in the Calcasieu River and tributaries.

CCR 000036739
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RECOMMENDATIONS

It is recoin'Tended that:

1) Arrangements be concluded between the Enforcement 01 fleer,

Repicn VI, ERA, the Bureau of Sport Fisheries and Wildlife, the rood and 

Drup Administration, and the Louisiana Wildlife and Fisheries Commission, 

to monitor mercury r.oncentations in fish samples from the Calcasieu River 

Bastn,

2) If, after sufficient time has passed, i.c., to ameliorate the 

effects of earlier mercury dischnrpes, presently observed symptoms of 

mercury pollution po_rsist, a comprehensive survey of the Calcasieu 

River drainape area be conducted to identify the sourco(s) of mercury.

3) EFA Air Quality personnel examine industrial stack gases in the 

Lak.<- CharJos urea to evaluate the possibility of the fallout of mercury 

upon the Calcasieu watershed being a significant mercury contributor to 

the waters of Lhe Calcasieu River.

CCR 000036740
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APPENDIX A

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 tidal influ­

ences are felt for significant distances upstream of the point 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 pro­

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 Louisiana divided the Calcasieu River from the Gulf of 

Mexico to its origin into three distinct zones for the purpose of establish­

ing water 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

APPLICABLE WATER QUALITY REGULATIONS
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describe a series of 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 considerable acreage of river; recreational use, including water contact 

sports; 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 municipal water supply in the upper reaches, carriage 

of treated municipal and Industrial wastes in the lower area, and Increased 

use for industrial supply.

No water quality standards have been established for the following 

tributaries: Bayou d'Inde, Bayou Verdine, Contraband Bayou, English Bayou, 

Houston River, Mill Creek and Palmetto Creek, all intrastate waters. The 

Standards 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 shall 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, etc.).

Specific criteria are as follows: 

pH From 6.0 to 8.5

Dissolved Oxygen Not less than 50 percent saturation at
existing water temperature.

cCf(
000°36?44
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Temperature

Oil and Grease

Toxic Materials

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 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
^“as/io’

No foaming or frothing 
materials

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 is to be permitted that will result in stream conditions that 

will adversely affect public health, propagation and harvesting of aquatic 

life, recreation and navigation, or impose additional burdens of adaptation 

on industrial use.

Collform Density

Other Materials

CCR 000036745



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.

Oil 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^g^g.

Ho foaming or frothing 
materials

Coliforms The monthly median for coliform density 
shall not exceed 542/100 ml (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 
to 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 000036746
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Specific criteria for this zone are as follows:

IS i

pH From 6.0 to 8.5

Dissolved Oxygen Not less than 60 percent saturation at 
existing water temperature.

Temperature Not to be raised more than 3*C above 
normal ambient water temperature nor 
to exceed an absolute maximum of 36°C.

Oil and Grease No oil slicks of free or floating oil 
are 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 
a level shall not exceed a TLM^q^q.

No foaming or frothing 
materials

Conforms 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 wastes 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 description 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



i XS'tC A-6

washed into such navrigable 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 permits to continue such discharges. All 

sources of industrial wastes investigated 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;

(2) That discharges of oil 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.

CCR
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APPENDIX B 

CUSTODY OF 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 the 

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

CCR 000036749
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tag, the Information sheet recorded the laboratory to which the sample 

was sent, the time and method of shipment, and the carrier. Federal 

Government billa-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 analyses to be performed. This documentation procedure 

maintained a "custody" record for the field-to-the-laboratory 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.

CC#
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APPENDIX C 

STUDY METHODS

Common white, or lake, shrimp (Penaens setifevus), sized from 90-110 mm,* 

were used 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. These were culled from the tank. Live, healthy 

shrimp were taken from the holding tank, decapitated, wrapped in foil, and 

frozen 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-foot 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 thf tip of the rostrum to the end of the 
telson.
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Flavor and Odor Evaluation (Field and Laboratory Procedures)

Baskets, each containing six shrimp, were placed at control stations 

and near the Company'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 container 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 reference 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 wait 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 ten judges.

Flavor Test — Each shrimp was cut into four pieces and each respec­

tive sample mixed, then served in paper cups coded 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. (0*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.

03
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APPENDIX D

TABLE D-l

PALATABILITY OF WHITE SHRIMP FOLLOWING A 6-HOUR EXPOSURE 
IN THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20, 1971)

Nearest Industrial Over-all
Station Discharge Off-Odor Off-Flavor Desirability

Reference 5.57 5.60 5.30
CR-11.2 Control Station 5.72 4.40 3.70
CR-11 Olln Barge Canal 2.85 2.50 2.20
CR-8 Olin Tailings Pond 5.35 5.40 5.50

0.OR'
0.0^CR-7 PPG Industries,' Incorporated - -

CR-6.1 Cities Service - **

Firestone

CR-6
Cit-Con

PPG Industries, Incorporated O.O5^
CR-5 - Hercules 5.05 4.30 3.20.

O.O3'
CR-3 Cities Service - -
CR-2 W. R. Grace -

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 Judgmi 
LSD (05)S/

ents 20 5 5
0.82 1.47 1.71

a/ Dead shrimp were 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 variance.
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TABLE D-2

PALATABILITY OF WHITE SHRIMP FOLLOWING A 96-HOUR EXPOSURE 
IH THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20-24, 1971)

Station
Nearest Industrial 

Discharge Off-Odor Off-Flavor
Over-all

Deslrabllltv

Reference 5.62 5.30 4.50
CR-11.2 Control Station 4.50 5.10
CR-11.1 Control Station 5.82 5.75
CR-11 Olln Barge Canal - - 0.0K
CR-8.1 Olln Tailings Pond - - _£/

3.25*'CR-8 Olln Tailings Pond 5.55 4.50
CR-7 PPG • — o.osl

0.0^CR-6.1 Cities Service - *

CR-6

Firestone
Clt-Con
FFG

O.fp',CR-S.l Hercules SIS -
CR-5 Hercules 5.27 2.50 1.75?
CR-4.2 Cities Service — •

°*^/

?•£/°.orf
°*°f/

CR-4.1 Cities Service — —
CR-3.3 Cities Service * -
CR-3.2 Cities Service — —
CR-3.1 Cities Service — . -
CR-3 Cities Service *
CR-2.1 W. R. Grace -
CR-2 W. R. Grace - - O.OT/
CR-1.2 Gulf Coast Aluminum • JsJ
CR-1.1 Gulf Coast Aluminum 5.72 3.50 2.25^
CR-1 Control Station 6.02 5.40 5.20
Total Judgments
LSD (05)4/

20
0.77

5
1.20

5
1.75

a/ Only one shrimp tested.
b/ Cages were lost or damaged before 96 hours had passed.
C/ Dead shrimp were considered unpalatable and were not tested for 

•flavor or odor.
d/ LSD (OS) refers to the least significant difference at the 5 percent 

level. 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)

nr>
Xl

ui
O'

Nearest Industrial _________________________In Situ Bioassay
Station Discharge Exposure Time Alive Dead Percent Survival

CR-11.2 Control Station Initial 10 0 100
24-hour 9 1 90 : h
48-hour 8 2 80
7 2-hour 8 2 80
96-hour 5 5 50

CR-11.1 Control Station Initial 10 0 100
24-hour . 8 2 80
48-hour^

CR-11 Olln Corporation Barge Canal Initial
24-hour

10
0

0
10

100
0

CR-8.1 Olln Corporation Tailings Pond Initial . 
24-hour^

10 0 100

CR-8 Olln Corporation Tailings Pond Initial
24-hour

10
6

0
4

100
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 0

o
U?

a/ Cage with shrimp lost or damaged
19*)
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TABLE D-3 (Continued)

RESULTS OP THE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS 
CONDUCTED IN THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20-24, 1971)

Nearest Industrial In Situ Bioassav ■'
Station Discharge Exposure Time Alive Dead Percent Survival

CR-6 PPG Industries, Inc. Initial 10 0
----------------- "T—----------

100
24-hour 0 10 0

CR-5.1 Hercules Company Initial 10 0 100
24-hour 0 10 0

CR-5 Hercules Company Initial 10 0 100
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 0

CR-3.2 Cities Service (refinery) Initial 10 0 100
24-hour 0 10 0

CR-3.1 Cities Service (refinery) Initial 10 0 100
24-hour 0 10 0

CR-3 Cities Service (refinery) - Initial 10 0 100
24-hour 0 10 0
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TABLE D-3 (Continued)

RESULTS OP THE WHITE SHRIMP 96-HOUR SURVIVAL 
CONDUCTED IN THE LOWER CALCASIEU RIVER, 

(April 20-24, 1971)

STUDIES TESTS 
LOUISIANA

Nearest Industrial _________________________ In Situ Bloassay
Station Discharee Exposure Time Alive Dead Percent Survival

CR-2.1 W. R. Grace Davison Initial 10 0
toe

100
Chemical Division 24-hour 0 10 0

C.R-2 W. R. Grace Davison Initial 10 0 100
Chemical Division 24-hour 0 10 0

CR-1.2 Gulf Coast Aluminum Company Initial 10 0 100
24-hour . 
48-hour^

8 2 80

CR-1.1 Gulf Coast Aluminum Company Initial 10 0 100
24-hour . 
48-hour^

8 2 80

CR-1 Control Station Initial 10 0 100
24-hour 8 2 80
48-hour 8 2 80
72-hour 8 2 80
96-hour 5 5 50

1S£
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APPENDIX E 

TABLE E-l

ANALYTICAL RESULTS 07 BOTTOM SEDIMENT SAMPLES-CALCASIEU RIVER, LOUISIANA
(April, 1971)

Station^
Number

1971
Date Time

Water
Depth
ft

Type*/ 
of hotton

Odor^ 
of bottom

Volatiles
Z

Org
Carbon

X
Nitrogen

Z
0SI Sediment

Tvne
Mercury^
ur/r

CR-1 4/22 1145 2.0 soft mud none 7.6 2.76 0.169 0.52 II <0.2

CR-1.2 4/22 1225 4.0 soft mud petro­
chemical

5.0 2.52 0.06 0.15 I <0.2

CR-2 4/22 1310 . 3.0 greyish-
white
sediment

none 7.7 1.20 0.209 0.25 I 0.9

CR-3.2 4/22 1330 30.0 black
soft
sediment

petro­
chemical

19 8.88

1

0.318 2.8 III 5.4

CR-S 4/22 111S 1.0 fine sand 0.7 0.19 0.029 0.01 I 0.1

CR-6 4/22 1420 12.0 soft mud chemical 7.9 1.96 3.41 6.6 IV 6.0

CR-6.1 4/22 1350 15.0 soft mid h2s 20 9.03 0.375 3.4 III 2.0

CR-6.2 4/24 1700 black
muck

septic 19 7.41. 0.423 3.1 III 1.7

CR-7 4/22 1440 4.0 soft chemical 13.0 3.61 0.082 0.30 I 1.3
("» brown

sediment

193
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TABLE E-l (Continued)

ANALYTICAL RESULTS OF BOTTOM SEDIMENT SAMPLES-CALCASIEU RIVER, LOUISIANA
(April, 1971)

Station*^
Number

. 1971 
Date Tine

Mater
Depth
ft

Type^ 
of bottom

Odor^ 
of bottom

Volatile#
Z

Org
Carbon

Z
Nitrogen

Z
0SI Sediment

Tvoe
>. Mercury^

Ul/tt

CR-8 4/22 1100 1.5 soft aud HjS 7.9 1.98 0.123 0.24 I 0.5

CR-10 4/22 1630 6.0 soft aud organic 34 7.46 1.79 13 IV 2.6

CK-11 4/22 1510 35.0 soft Bud alight
petro­
chemical

22.0 4.92 0.249 1.2 III 0.7

CR-14 4/25 10 3.55 0.158 0.56 II 1.4

CR-15 4/25 17 4.45 0.419 1.9 III 1.7

CR-18 4/25 13 3.99 0.343 1.4 III 0.9

KC-1 4/27 3.8 1.08 t 3.78 4.1 III 0.2

MC-2 4/27 25
l

<0.1

PC-1 4/27 1.9 0.89 0.064 0.06 X 0.4

«/ AH a«ap lea collected with op EJeman Dredge, For deecriptlon of a tat lone aee Table B-2, 
b/ General appearance and odor at time of collection*.
c/ Resulta based on dry weight, Sample# were dried at 3S*C for two daye.

194
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TABLE E-2

DESCRIPTION OF SEDIMENT SAMPLING
POINTS - CALCASIEU RIVER, LOUISIANA

Station Station Description

Ot-1 Lower Calcaalcu River, near Calcasieu Landing (upstream of lntra- 
coaatal waterway) near Channel Marker 92.

CR-1.2 Devils Elbow Canal at the industrial discharge canal of Gulf Coast 
Aluminum.

CR-2 Lower Calcasieu River, near Vincents Landing (at the discharge from 
W. R. Grace and Company),

01-3.2. Lower Calcasieu River, west shore at Industrial discharge of Cities 
Service refinery.

CR-5 Lower Calcasieu River near Channel Marker 108 (downstream of
Hercules effluent).

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

01-6.1 Bayou d'Inde, downstream from Firestone, Clt-Con, and from Cities 
Service petrochemical plant.

CR-6.2 Bayou d'Inde, upstream of Firestone, Clt-Con, and of Cities Service 
petrochemical plant.

CR-7 Bayou Verdlne, northwest of Coon Island.

CR-8 Lower Calcasieu River, east shore of Coon Island, near the discharge 
from Olln tailings pond.

01-10 Contraband Bayou, downstream from Lake Charles wastewater treatment 
facility (Plant A and B) discharge.

01-11 Lower Calcasieu River at mouth of Olin barge slip, northwest of 
Clooney Island.

01-14 Near mouth of Bagdad Bayou at highway bridge.

01-15 Lower Calcasieu River at Ryan Street downstream from Lake Charles 
wastewater treatment facility (Plant A) effluent.

01-18 Lower Calcasieu River at Highway 171 bridge.

MC-1 Mill Creek, near mouth at USGS 134.5 (Upper Calcasieu River).

MC-2 Mill Creek south of and downstream from Elizabeth, Louisiana (Upper 
Calcasieu River).

PC-1 Palmetto Creek at Highway 171-190 bridge, near De Rldder, Louisiana 
(Upper Calcasieu River).

°00«36,6j
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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 M

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 concentrated H^SO^/l and shipped on ice to the 

Division of Field Invest!gation-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

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.

Company's effluents. One liter of the sample was preserved with 2 ml con­

centrated H^SO^ for total organic carbon (TOC), chemical oxygen demand 

(COD), ammonia nitrogen (NH^-N), and organic nitrogen (org.-N) analyses.

and one liter was left untreated for total and suspended solids analyses. 

Water and effluent samples specified for metals analyses were shipped.

- with the exception that n-hexane was used as the extraction

Twenty-four-hour composite samples were collected at each of the

One liter was preserved with 5 ml concentrated HNO^ for metals analyses
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air-freight, to the Division of Field Investlgations-Cinclnnati Center. 

These samples were analyzed for cadmium (Cd) , copper (Cu), Lead (Pb), 

chromium (Cr), zinc (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.-^

Other samples were shipped, air-freight, to the Analytical Quality 

Control (AQC) Laboratory in Cincinnati where they were analyzed, by DFI-DC 

personnel, according to procedures described in the FWQA Manual.-^

These samples were tested for TOC by injection of homogenized 100 pi 

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/1 TOC were also analyzed 

for COD. These determinations were made according to the procedure for 

"high level COD", (i.e., digestion with 0.25N ^Cr^O^). 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 percent. Both NH^-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 

four and six percent.

Total and suspended solids were determined on the unpreserved samples.

CCR 000036763
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The residues were drjed 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, frozen, 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.—^ The organic sediment index (OSI) 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 digestion/flameless AA procedure" for mercury in fish developed by 

5/Uthe, et al. 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 

were frozen and shipped, air mail-special delivery, to the Southeast Water 

Laboratory, Athens, Georgia. The samples were thawed, then extracted with 

chloroform. Chloroform extracts 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

764CCK 000036
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column effluent was directed Into a Perkin Elmer-Hltachi Mass Spectrometer, 

Model EMU-7. Mass scans were made of all major peaks. 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.

CCR °°0036765
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APPLNOIX G

SUMKART OP ANALYTICAL RESULTS FOR INDUSTRIAL DISCHARGES IN THE
CALCASIEU RIVER IAS IN, LOUISIANA

lodustrv
Station
Number

COD TOC NH. <M H Total Sollda
Suepanded

Sollda Oil 6 Grease
•K/l lbs/dav *nn lba/duv lba /dev as/1 Iba/dav an/I lbs/dav na/1 lbs/dav

CilcuUu Paper Coapaajr CAL-1 306 36,700 ISO 10,900 918 66,800 360 26,200 6 290

Cltlee Servlet Oil Coapeny
-Sutyl plant CSC-1 176 2,670 29 610 1,680 21,000 132 2,160 7 100

-refinery CSC-2 13 36,300 10.1 26,500 9,220 22,300,000 38 92,000 3 ;i*kiw

CSC-2A 320 1.26 X 10S 230 537,000 9,630 23,900,000 220 531,000

CSC-3 13 6,300 8,710 ' 6,200,000 17 11,000

CSC-6^ 9 30,000 9,760 32,600,000 31 101,500

-petrachealeel plant CSC-S 612 20,200 180 3,900 5.15 180 868 28,600 78 2,600 3 163

-lube end was plant csc-e 17 610 2.35 60 361 8,800 26 610 8 190
(Clt-Coa)

Continental Oil Coapeny
—VC i plant CON-1 12 S3 .. 8,930 60,800 71 120 2 9

-petrochenlcal plant CON-2 620 6,890 570 6,310 32 35S 22,56

C0N-2A 8 90 827 8,980 36 390

CON-8 130 780 2,650 15,900 36 200 7 60

-refinery CON-1 676 6,320 210 1,960 32.1 490 2,160 21,900 182 1,700 130 1,215

CON-4 3 210 113 16,100 132 3,990 6 180

COH-5 ‘ 10 163 660 6.680 69 710 1 15

CON-6 7 60 1,130 9,290 30 230 1 25

C0N-6A 190

n C0N-7A 103

n
73 Continental Carbon Company CON-7 ISO » • 63 10 660 120 36 10

O
o

Croeby Cheatcala Incorporated CRO-1 160 8,160 38 1,990 186 9,600 62 2,200

o
o fireitone Rubber Company riR-i 16S 8,070 32 2,500 3,210 156,000 76 3,630 17 BIS

u»
&■ W. R. Grace and Coapany
*nJ -Davlaon Cheat cal Dlvlalon WRG-1 236 3,870 19 290 22,900 366,000 772 11,700
O' 20 >
-J Herculee, Incorporated HER-I 332 3,880 62 1,100 1,290 22,800 63 760 1 18
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APPENDIX G (Continued)
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SUHAXT OP ANALYTICAL RESULTS FOR INDUSTRIAL DISCHARGES IN THE 
CALCASIEU RIVER BASIN, LOUISIANA

Indus err
Station
Nunber

TOC NK. aa N
Organic
Klrroeen Total Solids

Suspended
Solids Oil & Grease

m/1 lb*/day ■*/l J lba/dav ««/i lba/dav m/I lba/dav «r/i lba/dav m/1 lbs/day

Oils Corporation OLIN-1^ 9 3.44 7.00 5,160 23 ■

OLIN-2^ 23 790 75.6 2,590 11.5 394 1,190 40,700 44 1,510

OLIN-3 1 7 21.6 143 6.44 40 2,620 17,700 99 670 -

01IN-4 3 10 438 1,420 4.76 15 8,370 27,200 77 250

0LIK-5 8 423 12.7 675 7.28 , 390 4,540 241,000 122 6,480

OLIN-6 11 210 13.6 260 8.12 160 5,890 113,600 28 540

OLIN-7 S 2 156 43 48.2 15 3,750 1,130 115 . 35

OLIN-S 2 4 2.10 5 6.16 15 1,030 2,300 13 30

0L1M-9 10 1,270 6.30 800 10.1 1,280 5,580 706,400 33 4,180

0LIN-10 S IS 5.18 16 6.16 20 1,450 4,400 31 95

■ OLIN-11 21 360 3.22 85 73,900 1,970,000 102 2,720

PPG Industrie*, Incorporated PPC-1 13 31,300 7,070 17,120,000 32 77,500

PPG-2 IB 330 7,030 130,000 887 16,400

PPC-J 12 7;430 6,800 4,207,000 22 13,600

PPG-4 6.2 70 9,700 105,300 138 1,500 1 11

PPG-5 10 7,760 32

PPG-5* 10
}490

7,220
>364,000^

428
>14,500^

PPC-6 S.A 33 4,620 28,700 17 105

PPG-7^ 16
>32.600^

7,060
>16,750,000

31 >62,800^
PPG-8^ 11 6,350 19
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APPENDIX 6 (Continued)

SUtMART Or ANALYTICAL RESULTS TON IKDOSTtlAL DISCHARGES IN THE
CALCASIEU RIVER BASIN, LOUISIANA

Industry
Station
Humber

Chromlua Cadmium Hercurv Conner Lmi
m«/l lbs/d«v ■r/1 lba/dev tie/L lba/dev m*/l lbe/dsv na/l lba/dav

Calcasieu Paper Coupany CAL-1 0.10 7 <0.05 <0.1

Cities Service Oil Company *
-Butyl plant CSC-1 0.40 6 <0.05 <0.1 <0.02 <0.1

; -.vE ■
-refinery CSC-1 0.02 48 <0.05 0.2 0.4843 0.04 97 0.2*/ 485

CSC-2A 0.14 340 <0.05 1.0 2.422 ' 0.11 266 4.0*/ 9,690

CSC-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 o.i*/ 335

-petrochemical plant CSC-S l.B 59 <0.05 0.B 0.0264 0.09 3 <0.1 z
o

-lube end wax plant CSC-6 0.07 2 <0.05 <0.1 <0.02 <0.1
—H

(Cl--Con)
m

Continental Oil Company
0.2*/

“D
-VCM plant CON-1 2.6 12 <0.05 <0.1 0.09 0.4 0.9 o
-petrochemical plant CON-2 <0.01 <0.05 <0.1 <0.02 <0.1

o
c=
o

C0H-2A <0.01 <0.05 0.2 0.0022 <0.02 <0.1
CO

CON-8 0.30 2 <0.05 0.3 0.0018 <0.02 0.2*/ 1.2 r*
m

-refinery CON-3 0.17 1.6 <0.05 0.9 0.0084 0.03 0.3 <0.1

CON-4 0.16 7 <0.05 0.1 0.0045 <0.02 <0.1

CON-S 0.41 6 <0.05 0.3 0.0044 <0.02 <0.1

CON-6 4.0 33 <0.05 0.1 0.0008 0.08 0.7 o.i*/ 1

COH-tA

CON-7A

Continental Carbon Company CON-7 0.03 0.01 <0.05 0.1 0.00003

Crosby Chemicals Incorporated CHO-1 <0.02 <0.05 <0.1 n

Firestone Rubber Company FIR-1 0.20 10 <0.05 0.6 0.0288 <0.02 0.2*/ 10
u

W. R. Crsce and Coapany
-Divlton Chealctl Division WRC-1" <0.01 <0.05 0.B 0.0121

Utrcules, Incorporated NER-l 0.2 3.5 <0.05
^0.7

0.0124



APPENDIX G (Continued)

■V

o

SIMUXT OP ANALTTICAL RESULTS PDR INDUSTRIAL DUCHARGES IN IB1
CALCASIEU RIVER SASIH, LOUISIANA

Station
Station

Chroalui Cadmium Mercury Conner Lead Aluminu
me/I lbs/dav ne/1 Iba/day ue/1 lb»/d«v «/l lba/dav jail_____ nsl£sx- ac/1 me/1

01in Corporation OLIH-l^ 0.06 <0.05 <0.1 <0.02 0.1 <0.2 <0.5

OLIN-2^ 6.0 160 <0.C5 0.2 0.0069 <0.02 <0.1 <0.2 <0.5

OLIK-1 <0.01 <0.05 0.6 0.0027 <0.02 <0.1 <0.2 <0.5

OLIN-6 <0.01 <0,05 2.7 0.0088 0.08 0.3 <0.1 <0.2 <0.5

0LIN-5 0.02 1.1 <0.05 3.9 0.2071 <0.02 <0.1 <0.2 <0.5

0LIH-6 0.01 0.6 <0.05 0.1 0.0019 <0.02 <0.1 <0.2 <0.5

0LIN-.7 o.oz 0.01 <0.05 0.2 0.0001 <0.02 <0.1 <0.2 <0.5

CLIN-8 <0.01 <0.05 0.1 0.0002 <0.02 <0.1 <0.2 <0.5

CLIN-9 0.06 S <0.05 0.1 0.0127 <0.02 <0.1 <0.2 <0.5

0LIH-10 <0.01 <0.05 0.6 0.0018 <0.02 <0.02 <0.2 <0.5

0L1N-11 0.10 3 0.15 6 0.1 0.0027 0.17 6.3 •J 3/ <0.5

PM Indus tries. Incorporated PPC-1 <0.01 <0.05 0.6 0.9700 0.02 48 <0.1

PPC-2 0.09 2 <0.05 <0.1

PPG-J 0.10 62 <0.05 1.0 0.6187

PPG-6 <o.oz <0.05 <0.1

r> PPC-5 <0.02 <0.05 0.1
o - >0.0080

J*> PPG-5A <0.02 <0.05 0.2 ,
o
o PPG-6 <0.02 <0.05 0.2 0.0012

o
o

PPG-7^ <0.02 <0.05 0.2 <0.02 <0.1
Uj >0.6800

Ch PPG-8^' <0.02 <0.05 0.2 <0.02 <0.1

a/ No Interference from calcium detected.
Intake free Calcasieu River. 

tj Semples collected on Two different days. 
if COD aeesurement of 11A ag/1 or 3900 lbs/day.
e/ Interference by standard atomic absorption procedure, completion of data dependant on tba development of an altarnata method of analysis. 
If Rased oa astlaated flow and/or average concentration, 
g/ Alualaua aeasuremeitt of 60 ag/1 or 910 Iba/day.
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T. R. SAiVSELL

ASVIERICAISS PETROLEUM
1801 K STREET, NORTHWEST

INSTITUTE
WASHINGTON, D.C. 20006

AUG 7 1973
Committee on Environmental Affairs
ARNE E. GUBRUD 
Director

(202) 833-5610

August 3/ 1973

TO: The Members of the Committee on Environmental Affairs

Gentlemen:

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:

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."

strongly independent role and to strengthen citizen participation 
in decision-making. Train, in his opening statement, echoed Sen. 
Randolph's call for balance.

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.

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 
strive to achieve the highest quality possible." To this end. Train 
said he intends to strengthen the agency's ties to the scientific 
community.

In an opening statement. Sen. Randolph (D-W.Va.), chair'

Citing the need for EPA to establish and maintain a

II The agency's enforcement policy can only be as sound as

Train pointed out that the strong public support for

CCR 000036771
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Another urgent 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.
Muskie 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 questions 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. CCR 000036772
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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 consideration 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,

AEG:rsm 

end.

xc: Company Environmental Coordinators
Committee on Environmental Law 
Staff Vice Presidents & Directors 
J. C. Langdon, Jr.

* Please advise if you are interested in seeing Mr. Train’s or
Sen. Randolph's statements.

Sheila Ryan

CCR 000036773
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MANUFACTURING CHEMISTS ASSOCIATION
1825, CONNECTICUT AVENUE, N.W. WASHINGTON, D. C, 20009 (202) 483-6126

August 8, 1973

TO: WATER RESOURCES 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;

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.

Title Page 
Table of Contents 
Introduction 
Discussion

Very truly yours.

RECEIVED 

AUG 1 0 1373 H. B. Brown, Secretary 
Water Resources Committee

J. McCLESKEY
HBB:er *
Enclosures
cc: Water Resources Contacts of MCA Member Companies

CCR 000036774



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460

i $ jul m
OFFICE OF

ENFORCEMENT AND GENERAL COUNSEL

MEMORANDUM

TO: All Regional Administrators
o

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, 
Illinois, 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 editing 
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 to evaluate thermal discharges 
which are not covered by the Guidelines and for making determinations 
under Section 316a of the Act.

•

We have received several requests for copies of the Manual from industry 
arid 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 to the Manual; however, if changes or 
additions are necessary, these will be forwarded to you.

.. CCR °00036 775
. * v «* ' /

Copied by MCA
/■ I



iii

Table of Contents

I Thermal Technical Manual Committee 

II introduction

III Discussion

IV Temperature Prediction and Criteria for Rivers 

V Criteria for Lakes

VI Criteria for Estuaries

VII criteria for Open Oceans
*

VIII Surface Plumes: Thermal Distribution

IX Submerged Plumes 

X Maximum Allowable Temperatures

XI cooling Towers

XII Environmental Effects of Alternative Cooling Systems 

XIII Selected Power Plant Data 

XIV Example of a Nontypical Problem 

XV Bibliography

' £ l‘-

CCK
000036f76



Introduction

/

II-l

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 stated:

It is 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 dis­
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 
chemicals, and alternative cooling and pollution 
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 
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 to perform environ­
mental monitoring and to go to off-stream cooling if 

..this monitoring produces evidence of substantial 
damage.

CC*
000030^
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The test for new plants will be stricter, however, 
because here there is an opportunity for very 
substantial reduction in the cost of cooling or 
other treatment. In new plant construction industry 
can optimize environmental protection by giving 
early consideration to the constraints imposed 
by environmental 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 '-
need 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 construe- .
tion of a 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.

the purpose of this report is to assist regional technical staffs
in the implementation of this policy. ’ 1

the case-by-case approach requires a high level of effort and 
originality in designing the conditions for each permit. The 
objective of the technical assistance provided in this work is to 
jirovide an approach that may be taken by ^he regions in preparing 
the permit conditions on the basis of the unique sec of circumstances 
provided in each permit application. It is important that each 
region have an understanding of acceptable approaches for evaluating 
baste heat discharges and in each case apply certain critical parameters.

ftie Refuse Act Permit Program, Enforcement Conference recommendations 
endorsed by the Agency, and Federally approved interstate water quality 
Standards provide regulatory bases for establishing limits on thermal 
discharges. It is anticipated that standards and permits will continue 
bo 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 
fconference 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. 
Chemical composition, or transport of biological species. Sometime in the 
future, this document ir.av be supplemented by additional sections dealing 
with the evaluation problems associated with total heat loads on bodies 
of water, biological effects, etc. In the meantime, 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 
impingement, 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 these factors. However, 
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 guidelines 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 veil 
as 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), 100% of the once-through water usage 
will be on 11 rivers. In these cases, it should be possible 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.

\
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Discussion

It is possible to make a case-by-case analysis on thermal discharges as 
called for in the Thermal Pollution Policy. The accuracy in each case will 
depend on the quality of the input data and the rigorousness of the analysis. 
For implementation 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 estuaries?

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 can 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 aquatic 
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.

CCR 000036780
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The need for thermal discharge analysis arises when an application,
EIS or company 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 
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 standards. 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 described 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 screening 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. In cases where 
the cooling system is operational, the main 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 
outfall 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 meteorological conditions 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.

CCR 000036781
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In the case where tha discharge did not pass the initial screening 
process- and the installation has not been constructed yet, a detailed 
evaluation should be made. This evaluation should include all of the 
features of the above case where the system is in place. It should 
a4.so include consideration of the overall environmental effects as 
comn?red to other systems. A discussion of the environmental effects 
of alternative cooling systems is included in this report. This type 
of evaluation will also be needed for those discharges which passed 
the preliminary analysis for once-through cooling but did not survive 
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 recommend a dry tower or a new site.

In some cases, supplemental cooling systems may be adequate. These :
can take several forms. Closed-cycle systems may be used in critical i
periods, with once-through in non-stress or high-receiving water flow ;
periods. Tail-pnd 'cooling, once-through cooling towers or systems may '
be best or the only way to backfit many plants. {

• • ' i
In each instance, the evaluation should be based on critical or stress * *
periods. This may be the 7-day - 10-year low flow for critical stress j
periods, for rivers, spawning seasons in lakes, and maximum temperature in j
estuaries. All factors should be considered in evaluating the critical 
conditions. For example, when the permissible delta temperature for a river 
Is S°F, the maximum temperature is 85°F and the ambient river temperature is 
82°F then the real permissible delta temperature is 3°F. j

For rivers subject to tidal influence, the critical flow is the 
Combination of lew flow, tides, and salt water wedge that result in 
minimum flow over a 24-hour cycle.

For lakes and estuaries the thermal plume must be evaluated for contact 
vlth 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 sone- 
vhat depending upon the biotic characteristics of each site and the relative 1
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 
critical flow (for example, the once-in-ten-year 7-day low flow for a river) 
should Be considered in the thermal analysis.

Included is a simple diagram showing the decision routes for a discharge.
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the foregoing provides'some methods for evaluating the acceptability of 
thermal discharges based on prevailing water quality standards. It is 
important to note, 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 until the biologist comes.

The plume analysis and river temperature prediction (as well as field data), 
as needed for applying temperature standards and mixing zones should, 
if possible, also be used for the following objectives:

1. 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 occurrence.

2. 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.

3. 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.

4. 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:
J' *

1. The flow characteristics near and in the intake, especially at 
screens and other exclusion devices. Fish screens can be designed 
so that they are not an entrapment device.

2. If there is a discharge canal, the flow characteristics, 
local geology and ecology are needed.

3. 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.

4. Geological, hydrological, and biological characteristics of the 
site area.• ■*

5. Biological and water quality information which will be specific
to the site concerned. ^

' r
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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 cons:derations. A major consideration in evaluating 
a thermal discharge permit application is the suitability of the site.
Ideal site conditions allow both 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 
similar to the intake waters. An ideal site employs the least valuable 
aquatic resources (which may be an operational advantage as well as 
an environmental one). These considerations apply tq 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 normally 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 
tp contact other key research offices. This should be 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 
fetter use of this energy resource.
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